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Accumulators,  481,  60z 
Acids,  to  Dilute,  407 ;  Sulphuric,  17, 
407,  562 
Aerolite,  433 

Afghanistan  Industries,  17 
Agates,  690 
Ailments,  Aids  in,  251 
Air  Compressor,  165 
Air,  Liquid,  407  ;  Nitric  Acid  from, 
503 

Albert  Medal  awarded  to  Edison,  321 
Alloys,  241,  475,  503,  561,  625,  657 
Aluminium,  11,  136,  363,  369,  417,  449, 
459,  475,  515,  600,  641,  657 ;  Gilding, 
395  ;  Gold,  43  ;  Plating,  353 ;  Sol¬ 
dering,  27,  257,  679 
Amateur  and  Professional,  600 
Amber,  595 

Ammonia  in  the  Air,  379 ;  as  a  Motive 
Power,  257 

Amusements,  Workers’,  472 
Analysis,  379  ;  Spectrum,  38 
Anthemion  Borders,  425,  690 
Anthracite  Coal,  625 
Apyrite,  401 

Aquarium,  299  ;  Wood  for,  11 
Arabic  Designs,  89,  482 
Arbitration  v.  Strikes,  392 
Arbor  for  Chucks,  362 
Armour  Plates,  161 
Armourers’,  Braziers’,  and  Iron¬ 
mongers’  Companies,  197 
Army  and  Navy,  Handicraft  Educa¬ 
tion  for,  344 

Art,  English  Country,  200 
Arts  and  Crafts  Education,  248 
Asbestos,  433 
Assyrian  Designs,  169 
Axle  Bearing,  263 
Axles,  Square  Collars,  529 


Bali.  Bearing,  289 
Bamboo  Furniture,  611 
Banks,  People’s,  664 
Bath,  133  ;  Bath-frame,  555 
Bathing  Tent,  217 

Batteries,  Various,  2,  99,  569;  Dry— 
Hellesen,  651 ;  Storage,  321 
Beading  Tools,  195 
Beads,  etc..  Method  of  Bending,  442 
Beaming,  497 
Bellows,  Forge,  459 
Bells,  321 

Belt  for  Machine,  353 
Bench,  474 ;  Makeshift  Combination, 
370 

Bench  Stop,  343 
Bending  Pipes,  610,  646 
Bent  Iron  W  ork,  and  How  To  Do  It 
Iron,  used,  Tools,  Elementary 
Forms,  Bending  Curves,  Difficul¬ 
ties,  Rods,  and  Pins,  5 ;  Fram¬ 
ings,  Methods  of  Union,  Solder¬ 
ing,  Brazing,  Riveting,  Punching 
Holes,  Drilling  Rivets,  37 ;  Mounts 
for  Vases,  Varnishing,  Hang¬ 
ing  Flower  Vase,  Suspension 
Bracket,  82  ;  Screen,  153 ;  Candle¬ 
sticks,  244 ;  Letter  Rack  and 
Brackets,  354  ;  Bowl  and  Lamps, 
436;  Lamps,  505;  Lanterns,  564  ; 
Lantern  and  Floral  Ornaments, 
681 

Betting,  8 
Bi-metallism,  152 
Birdcage,  To  Make,  678 
Bird  Seed,  487 

Blackboards,  Substitute,  513 
Blackpool  Pier,  401 
Bleaching,  New  Process,  694 
Blinds  for  Greenhouse,  249 
Blowpipes,  167,  250;  Mechanical,  347; 
Spirit  for,  489 

Boat,  Indiarubber,  465;  Submarine, 
209 

Boilers,  369,  581 ;  Caulking,  Pneu¬ 
matic  Tool  for,  385 ;  Cleading  or 
Lagging,  393  ;  Enamelling,  193  ; 
Feed-water,  273,  369  ;  Leaky,  417 ; 
Model,  and  How  to  Feed  Them, 
408 ;  Scale  in,  599 ;  Steel  Tubes 
for,  625 

Bolt-heading  Machine,  503 
Bolts,  305 


I  Bookbinding,  307 
Bookcase,  7,  388 
Bookmarker,  571 

Books  Band  Saws,  635  ;  Bent  Iron, 
251 ;  Chip  Carving,  411 ;  Cordage, 

'  347  ;  Cutting  Tools,  325 ;  Decora¬ 

tion,  347 ;  Electric  Toy-making, 
187;  Electricity,  203,  411;  Gar¬ 
dening,  587 ;  General  Knowledge, 
587 ;  Handicraft,  443 ;  Inventions, 
411 ;  Jewellers’  Tools,  635  ;  Mel- 
huish,  Son  &  Co.’s  Catalogue  of 
Tools,  etc.,  283  ;  Metai  Turning, 
325 ;  Photography,  165,  347,  411  ; 
Pigeons,  443;  Slojd  Carpentry, 
651 ;  Technical  Education,  251 ; 
Telephones,  347  ;  Timber,  411 ; 
Watches  and  Timekeepers,  251 ; 
Woodwork,  651 ;  Workshop  Re¬ 
ceipts,  203 
Bookshelf,  194 

Boot  and  Shoe  Making,  257,  641,  689, 
696;  Buying  and  Fitting  up  the 
Lasts,  130;  Tops,  Leather  for 
Bottoms,  To  Wet,  Flesh,  Dry, 
Buff,  and  Hammer  it.  Fitting 
Inner  Soles,  Stiffeners,  and  Side- 
linings,  Terms,  and  Tools,  180 ; 
Lasting,  258;  Fitting  the  Welts, 
Making  Threads,  308;  Putting 
Bristles  on,  Sewing  Welts,  Fill¬ 
ing  np  the  Bottoms,  404 ;  Fitting, 
Rounding,  and  Channelling  the 
Sole,  The  Stitching  Thread,  490 ; 
French  Sabots,  546 ;  Stitching, 
Channel,  How  Laid  Down,  Fixing 
Sole-piece,  Split-lifts,  594;  Getting 
Heel  Ready  to  Se  w  Do  wn,  Making 
the  Seat,  676 

Boots,  Brown,  Cleaning,  421 
Boot  Soles  of  Waterproof  Paper,  369 
Boot  Soles,  Waterproof,  548 
Border  Ornament Fret  or  Key 
Borders,  89  ;  Guilloche  Borders, 
345 ;  Anthemion  Borders,  425,  690 
Boring,  Liners  for,  280 ;  Machines,  11 ; 

Tallow  Lubricant,  305 
Borings,  Temperatures  in,  385 
Botany,  Amusement,  500 
Bowl  in  Bent  Iron  Work,  436 
Brackets  in  Bent  Iron  Work,  354, 
436;  in  Egyptian  Trellis  Work, 
633 ;  for  Smoke  Consumer,  123 
Brain-work,  472 
Brass,  337 ;  Colouring  Blue,  226 
Brass  Work,  To  Clean,  538 ;  Lac¬ 
quering,  567  ;  Polishing,  567 
Braziers’  Company,  The,  198 
Brazing,  38 

Bread  from  Sawdust,  27 
Bread  Knife,  The  Christy,  331 
Bread  Platter,  25,  265 
Bricks,  545;  Japanese,  369;  Plate- 
glass  193 

Bridge,  59;  Collapse  of,  401,545;  Forth, 
Caisson  Work  of  the,  219;  Iron, 
Modelling  in  Cardboard,  266,  292, 
458 

Bridges,  209 ;  Load  per  Sq.  Foot,  625 ; 

Portable  Steel,  161 ;  Wooden,  48  i 
Bronze,  571 
Broom  Fastener,  347 
Buildings,  High,  401 ;  Steel,  401 
Bunsen  Burner,  167 
Burt,  Thomas,  619 
Bushes,  Brass,  518 


Cabinet,  Revolving  Top,  599 
Cables,  43,  225 
Cabmen,  Licence,  etc.,  289 
Calculating  Machines,  481 
Campania,  The,  433 
Canada  Balsam,  11 
Cancer,  433 

Candlesticks  in  Bent  Iron,  244 ; 

and  Tail-boys,  549 
Caoutchouc,  395,  587 
Cards,  Playing,  Neat  Case  for,  502 
Carpentry  for  Boys Tools,  Trestles, 
Sawing  and  Lining  Timber, 
Materials,  Remarks  on  Timber, 
426;  The  Bench,  474;  Bench  Tools, 
Sharpening  of,  Mortising,  Tenon¬ 


ing,  Halving,  521 ;  Shed  Build¬ 
ing,  550,  565  ;  Framing,  644 
Carpentry,  Country:— Cow  Lodge, 
197,  306 ;  Farmyard  Gates,  and 
How  to  Hang  Them,  698 
Carpentry,  Simple Student’s  Book¬ 
shelf,  194 

Carriage-builders’  Transfer  Patterns, 
328 

Carriage  Work,  English  and  Ameri¬ 
can,  694 

Carriages,  465 ;  Taxed,  225 
Carton-pierre  or  Stone  Paper,  247 
Cartridge  Gas,  475 
Carving,  Nutshell,  347 
Castings,  199 ;  Blow-holes  in,  241,  346 
Castor,  Ball  and  Ball-bearing,  587 
Casts,  of  Carvings,  To  Take,  570 ; 

Plaster,  Hardening,  417 
Ceiling,  Decoration,  498  ;  How  to 
Whitewash,  9  ;  Metal,  513 
Celluloid,  Cleaning,  421 ;  Polishing, 
421 

Cellulose,  593 
Celtic  Design,  553 

Cements,  Various,  135, 193, 273, 346, 385, 
407,  481,  699;  Acid-resisting,  43, 
228;  for  Floors,  etc.,  273,  342  ;  for 
Glass,  23,  27,  59,  346  ;  Heat-resist¬ 
ing,  228  ;  Indiarubber,  299,  522  ;  for 
Iron,  346,  357  ;  Magnesia,  503  ;  for 
Marble,  357,  467  ;  for  Micro  Pur¬ 
poses,  123;  for  Paraffin  Lamps, 
489;  Transparent,  551;  Water¬ 
proof,  406,  503;  for  Woodwork, 
26,  474 

Chain,  Overhauling,  472 
Chair,  Hall,  518 
Chaira,  A  Chat  About,  98 
Chemical  Apparatus  ;  How  to  Make 
and  Use  it:  —  Working  Glass 
Tubes,  Oxygen  and  Hfydrogen 
Apparatus,  Thistle  Funnel,  Pneu¬ 
matic  Trough  and  Gas  Jars,  Col¬ 
lecting  Gases  over  Water,  377  ; 
Retort  Stand,  Rings,  Deflagrat¬ 
ing  Spoon,  Test  Tubes,  Apparatus 
for  Preparing  Gases,  437 ;  De¬ 
composition  of  Water  by  Elec¬ 
tricity,  Voltameter,  Distilling  and 
Condensing  Water,  516 ;  Con¬ 
densers,  Chlorine,  Sulphuric  Acid, 
Nitrogen,  Ammonia,  and  Nitric 
Acid  Apparatus,  Filtering,  562; 
Syphoning,  Automatic  Filtration 
and  Washing,  Wash-bottle,  Test 
Tubes,  Stand  for  and  Cleaning, 
628 

Chemical  Appliances  Spirit  Lamp, 
Bunsen  Burner,  Blowpipe,  etc., 
167 

Chicago  Exhibition,  1,  27,  43,  49,  59, 
75,  81,  113,  123,  129,  161, 187, 193, 267, 
273,  303,  321,  328,  360,  385,  417,  449, 
459,  465,  471,  561,  577,  593,  647 
Children’s  Walking  Appliances,  585 
Chimney,  Wrought  Iron,  593 ;  Stacks, 
Highest,  257 

China  Cabinet,  A  Three-cornered, 
261 

Chinese  Border,  89 
Chip  Carving,  Tools  for,  635 
Chopper  and  Block  for  Suet  and 
Herb,  282 

Chrysoprase  Jewellery,  257 
Chuck,  Elliptic,  54 

Chucks,  Arbor  for,  362 ;  Hardened 
Split  Steel,  279 
Circles,  579 ;  Dividing,  226 
Circumference,  Formula  for  Finding, 
203 

Cistern,  To  Purify  the,  133 
Classes,  Trade,  for  Workmen,  264 
Classes  and  Young  Workmen,  296 
Clearing  House,  A  New,  632 
Clocks,  81,  273  ;  Cleaning  and  Re¬ 
pairing,  356  ;  Electric  Pendulum, 
642;  Novelty,  451 
Clothes-horse,  571 
Clubs,  Workmen’s,  635 
Coachmakers’  Company,  482 
Coal,  40,  193, 251,  385, 497  ;  Anthracite, 
625  ;  Output  for  1890,  401 ;  Supply, 
Royal  Commission,  465 
Coal-cutting  Machine,  529,  689 
Cocoa  Butter,  423 


Coils  ( see  Induction  Coils) 

Coin  Case,  Simple,  549 

Coins,  Fae-simile  Duplicates  of,  469 

Coke,  Natural,  251 

Colour  Standard,  A,  Wanted,  488 

Colours,  187 

Compasses  for  Drawing,  229,  297 
Compensation  for  Workmen,  632 
Compressor,  Air,  An  Easily  Con¬ 
structed,  165 
Conciliation  Boards,  88 
Concrete  Floors,  135,  161 
Condenser,  Liebig,  10 
Conveyances,  Various,  465 
Cooking  by  Electricity,  289,  433 
Co-operation,  Productive,  520 
Co-operative  Home  Industries,  280 
Copper  Action  upon  Indiarubber, 
359  ;  “False  Copper,”  465;  in 
Fruit,  etc.,  455  ;  Hardening,  421, 
625  ;  Mining,  289 
Copper-plating  Sheet  Zinc,  305 
Copying  Paper,  26 
Coral,  275 
Cork,  407 

Cork  Picture  Frames,  34,  118 
Costers,  568 

Couch-rake,  Self-lifting,  439 
Counting  Machine,  353 
Coupling-bolt,  241 

Coventry  Machinists’  Company,  433 
Cow  Lodge,  197,  308 
Craft  or  Profession,  616 
Craftsmen’s  Precepts,  43 
Cranes,  145,  529 
Curricle  Harness,  423 
Cycles,  12,  17,  27,  33, 193,  433,  513,  673  ; 
Book-rest  for,  214;  Electric  Tri¬ 
cycle,  550;  Hollow  Hub,  263  ;  New 
Geared  Ordinary  Bicycle,  225 ; 
Photo. -cycle,  597 ;  Tire  Accidents, 
How  to  Repair,  339  ;  Tire  Pro¬ 
tector,  208  ;  Bicycling,  600 
Cycle,  The,  Its  Worth  to  the  Nation 
( Prize  Essays),  330,  378,  442 
Cyclists,  Soldier,  328 


Dado,  Panelled,  470 
Davit,  An  Improved  System  of,  225 
Design,  Circular,  for  Repoussd, 
Carving,  Modelling,  etc.,  233  ; 
for  Inlaid  Workbox,  662  ;  Iris, 
for  Bread  Platter,  265  ;  for  Wood, 
Modelling,  or  Leather  -  work 
Panels,  329 

Design  and  Decoration  of  all  Ages:— 
Savage  Ornament,  105 ;  Egyptian, 
137  ;  Assyrian,  169  ;  Greek,  201 ; 
Roman,  313  ;  Early  Christian, 
409 ;  Arabic,  482 ;  Celtic  and  Scan¬ 
dinavian,  553 ;  Mediaeval,  649 
Diamonds,  203  ;  in  .Meteorites,  11 ; 
Testing,  340 

Dining-room  Buffet,  418 
Dish  Cover,  Hot- water,  571 
Disinfectants.  503,  554 
Distemper,  279 
Dockyards,  Work  at,  369 
Dominoes,  Japanese,  586 
Doors,  596 ;  Panel  Decoration,  A  New 
Idea,  66 

Dowels  in  Stone  of  Egyptian 
Temples,  401 
Drainage,  449 
Draperies  for  Stage,  390 
Draught  Excluder,  75 
Drawing  Boards,  85,  129 
Drawing  Office  Work,  How  to 
Learn  ;  —  The  Office  and  its 
Furniture,  18 ;  Drawing  Pa¬ 
pers,  Tracing  Paper  and  Cloth, 
Drawing  Boards  and  Appli¬ 
ances  for  Stretching  Paper, 
85  ;  Instruments— T-squares,  Set- 
squares,  Parallel  Rulers,  Straight¬ 
edge,  146 ;  Drawing,  Reversible, 
Road,  Dotting,  and  Swivel  Pens, 
Compasses,  228  ;  Compasses, 
Pricker,  or  Needle-point,  297  ; 
Curves  and  Templates—  Scales, 
Planimeters,  Wheelmefna,  Opi- 
someter.  Pencils,  Indian  Ink,  466; 
Mounting  Paper,  etc.,  Varnishing 
Plans,  547 


IV 


INDEX. 


Drawings,  Pencil,  to  Preserve,  363 
Driller,  Geared  Wheel  Cutter  and, 
131 

Drilling,  177 

Drilling-frame,  Amateur’s,  403 
Drills,  503 
Drip  Pan,  615 

Drunkards,  Treatment  of,  in  Norway 
and  Sweden,  443 
Dust,  Fall  of.  363 
Dye,  Black,  for  Wool,  59 
Dyeing  Silk  Black,  459 
Dynamo,  369 ;  Brush,  423 


Earthquakes,  11 
Earwigs,  To  Destroy,  282 
Easel,  Portable,  402 
Eddystone  Light,  27,  283 
Education  and  Invention,  376 
Egyptian  Designs,  137 
Egyptian  Pyramid  Builders,  Tools 
of,  602 

Egyptian  Trellis- work  Bracket,  633 
Eight  Hours'  Question,  171,  273,  369, 
433,  497,  561 
Elastic  Moulds,  357 
Electric— Bells,  470 ;  Boats,  193 ;  Car¬ 
riage,  339  ;  Cars,  352  ;  Charging 
Station  at  Eel-pie  Island,  423 ; 
Crane,  423;  Current,  Alter¬ 
nating,  171 ;  Current,  Effect  on 
Ship's  Compass,  407  ;  Fan,  417 ; 
Hammer,  613,  682 :  Locomotive, 
407 ;  Pendulum,  642 ;  Piles,  Test¬ 
ing,  663  ;  Pumps,  Automatic 
Regulator  for,  353  ;  Railways, 
171,  305,  449  ;  Resistance,  Man- 
ganin,  283;  Tram  Cars,  481 ;  Tri¬ 
cycle,  241,  550;  Voltameter,  516; 
Welding,  647 

Electric  Lamps  and  Lighting,  8,  33, 
34  ,  43,  187,  209,  289,  401,  481,  561, 
595,  635,  647,  665,  673 ;  for  Fishing 
Purposes,  155;  Effect  of  Lightning, 
455 ;  for  Miners,  465  ;  in  Omni¬ 
buses,  689  ;  Pocket  Lamp,  423 
Electrical  Contact  Points,  406  ; 
Measurements,  337 ;  Surveyors, 
232 

Electrical  Science,  Historic  Links  in 
the  Progress  of,  595 
Electricians’  Competition,  536 
Electricity,  27,  337,  385,  513 ;  Cooking 
by,  289,  433 ;  Insulating,  59,  267, 
273,  615  ;  Ohm’s  Law,  491,  570 ; 
for  Tanning,  321 ;  for  Tempering 
Steel,  241  ;  for  Trade  Purposes, 
321 ;  Transmission  of  Power  by, 
283;  Velocity  of,  91;  for  Water¬ 
ing  Streets,  449 
Electro-deposition,  283 
Electro-motive  Power,  423 
Electro-motors,  408,  433  ;  Magnets 
and  Coils,  Pole  to  Pole,  Commu¬ 
tator,  Motor  in  Series  and  Paral¬ 
lel,  with  Two  Batteries,  230 
Electrolytic  Analysis  of  Sulphur  in 
Red  Copper,  602 
Ellipsograph,  Hicks’s,  635 
Embrocation,  251 
Emery,  Price  of,  449 
Emigration.  Fields  and  Prospects, 
44,  107,  423,  443,  503,  545,  568 
Enamel,  Black,  for  Wood,  471 
Enamelling,  347,  372  ;  Jewellers’,  386, 
468  ;  Keys  of  Musical  Instru¬ 
ments,  421 

Engagement  Rings,  257 
Engine,  Governor,  299  ;  Indicator, 
258 ;  Indicator,  Taking  Diagrams, 
365 ;  Returning  Steam  to  Boiler, 
273 ;  Trammel  Gauge,  385 
Engines,  449 ;  Petroleum,  120 
Examination,  Jewellers’,  360 
Excursions,  Saturday  Afternoon,  104 
Exhibitions :  —  Carpentry  and  Join¬ 
ery,  72,  216  ;  Engineering,  1,  513  ; 
Horticultural  and  Industrial 
Show,  427  ;  Leather  Trades,  1  ; 
Saddles,  177 


Fans,  379 
Fatigue,  363 

Female  Employment,  648 
Fibre  for  Gearing,  305 
File  Industry,  168 
Files,  Cutting,  1 ;  Renovating,  662 
Filtration  of  Water,  312 
Fire  Brigade,  Metropolitan,  282,  423 
Fire-damp  Detector,  (525 
Fire  Engine,  459 
Fire  Escapes,  177 
Fire  Extinguisher,  251 
Fire,  Protection  from,  582 
Fireplace,  203 
Fireproof  Paper,  433 
Fires,  Metropolitan,  267 
Fishing-gut,  How  Prepared,  and 
How  to  Tie,  338 

Flag,  British,  667  ;  American,  the 
Largest,  417 

Floor,  Cement,  342 ;  Concrete,  135 
Floor.  Load  per  Square  Foot,  625 


Flower-pot  and  Tub,  Dividing  and 
Revolving,  391 

Flowers,  Colouring,  353;  Preserva¬ 
tion  of,  517 

Flying  Machine,  401,  503 
Flywheel,  Wooden,  305 
Food,  The  People’s,  424 
Foreign  Competition,  88 
Foreign  v.  English  Trade,  536 
Forge  and  Bellows,  459 
Forth  Bridge,  219 

Forts,  with  Iron-cased  Turrets,  407 
Fortune-telling  Machine,  537 
Free  Travel,  24 

French  Sabots,  How  made,  546 
Fret  Borders,  89 

Fuel,  24,  152,  203,  369,  433;  Smokeless, 
513,  625 

Fur  in  Pots  and  Kettles,  To  Get  Rid 
of,  439 

Furnace  for  Iron  Foundry,  273’ 
Furnaces,  Forced  Draught,  650 
Furniture  Reviver,  459 


Galvanising,  33,  353 
Galvanometer,  A  Delicate,  117 
Garden  Seat,  358 

Garden  Utensils,  Simple  Propa¬ 
gating  Frame,  231 ;  Rustic  Vases, 
Pots,  Bordering,  260  ;  Wheel¬ 
barrow  and  Rake,  274 ;  Roller, 
292 

Garden  Vermin  Eradicators,  282 
Gas,  241 ;  Murdoch's  Application  of, 
401 ;  Gas-bracket,  18 ;  Gas-burner, 
Self-closing,  263 ;  Illuminating, 
609  ;  Natural,  Fuel,  369  ;  Retort, 
257;  Works,  641 
Gas-meter,  How  to  Control,  146 
Gates,  698 

Gauge,  Marking,  107 
German  Silver,  59 

Gilding,  Aluminium,  395;  Solution, 
75 

Glass  for  Boiler-gauge  Tubes,  513; 
Bricks  (Plate),  193  ;  Cements,  23, 
27,  59,  346 ;  Connecting  Metals  to, 
283,  503 ;  Drilling,  305 ;  Gauges, 
641 ;  Gilding  on,  474 ;  Manufac¬ 
ture,  545,  645  ;  Pipes  Lined  with, 
241,  563,  577  ;  Plate-,  225  ;  Polish¬ 
ing,  341 :  Silvering,  666  ;  Tanks, 
193 ;  Tubing,  Working,  37/ ;  Type, 
401,  481  ;  Wire-glass,  129;  With 
Wire  Netting,  609 ;  Stained  and 
Leaded,  581 
Glazing,  162 

Glue,  43,  289,  321,  469,  551 ;  Liquid,  102  ; 

for  Tickets  on  Glass,  etc.,  582 
Gog  and  Magog  Decoration,  472 
Gold,  at  the  Gwynfynydd,  352  ;  Alu¬ 
minium,  43 ;  Chloride,  453 ;  Ex¬ 
tracting  in  Victoria,  597  ;  Paint, 
411 ;  Testing,  113 

Goldsmiths'  Hall  and  Company,  402 

Golf,  24 ;  Stand,  41 

Gommeline,  491 

Graphite,  563 

Graphonome,  The,  353 

Graphs,  85 

Greek  Border,  89  ;  Design,  201 
Greenhouse  Blinds,  249  ;  Heating,  36, 
570 

Grindstones,  634  ;  Hanging,  645 
Guilloche  Borders,  345 
Gum,  171 ;  Manilla,  357 
Gun,  Brown's  5  in.  Segmental  Wire, 
369 ;  Recoil  Mounting,  305 ;  A 
Vitriol,  289 

Gunpowder,  Smokeless,  657 ;  Apyrite, 
401 

Gutta-percha,  449 


Hall  Lantern,  Stained  Glass, 
Simple  Imitation,  601 
Halving,  521 
Hammer,  Electric,  613 
Hammers,  Power  : —  Single  and 
Double-acting  Steam,  Blade¬ 
spring  Mechanical,  Cylinder 
Pneumatics,  226 
Handrailing  (see  Staircasing) 

Hands,  To  Cleanse,  after  Handling 
Mineral  Poisons,  555 
Hardening,  Copper,  424,  625 ;  Copper 
Castings,  497 ;  Tools,  289 
Harmonicon,  To  Make  a,  660 
Harmoniums,  433 ;  Keys,  359 
Harness,  Buckle,  411 ;  Composition, 
263;  Curricle,  423;  Releasing 
Pole-strap,  423 

Harp,  AColian,  for  Every  Window, 
451 

Heat  in  Human  Body,  385 
Helical  Gears  Principles  of  Forma¬ 
tion,  218 ;  Spur  Wheels,  278 ; 
Bevel  Wheels,  457 ;  Wheels  Made 
in  Cores,  532 
Herculite,  417 
Hinges,  Reversible,  347 
Holes,  Breached  and  Bushed,  226 
Home  Industries  at  a  Village  Exhi¬ 
bition,  427 


Horse-power,  19,  91 
Horses,  Runaway,  Electricity  for 
Stopping,  216 
Horse-shoes,  291 

Hot-water  Fitting  for  Greenhouse, 
36,  570 

House  Safeguards.  330 
Household  Articles,  Sheet  Metal, 
Repairing,  310 
Hygrometer,  A  Simple,  454 


Ice  Chest,  242 
Indian  Ink,  467 
Indian  Metal  Work,  504 
Indiarubber,  Action  of  Metals  upon, 
359,  471,  587;  Cement,  299,  522; 
Deodorising,  363 ;  To  Desulphur- 
ate,  613;  To  Restore,  267  ;  Sub¬ 
stitute  for,  357,  449,  475,  497 ; 
Vulcanised,  680 

Induction  Coils,  How  to  Make  and 
Work  Them Oersted  and  Fara¬ 
day,  Uses  of  Batteries,  2 ; 
Theories,  Inductive,  Magnetic, 
Calorific,  and  Physiological 
Effects,  54  ;  Secondary  Induc¬ 
tive  Effects,  Induction  in  Paral¬ 
lel  Wires,  How  to  Detect,  Gal¬ 
vanometer,  Coil,  Core,  Primary 
and  Secondary  Wires,  Magnetic 
Break,  117  ;  Small  Spark  Coil, 
Bobbin  for  Coil,  Core,  Primary 
Wire,  Secondary  Wire,  Inter¬ 
rupter  or  Break,  Fixing  the 
Parts,  Testing,  149  ;  Small  Spark 
Coils,  How  to  Lengthen  the 
Spark,  The  Condenser,  The  Dis¬ 
chargers,  212 ;  Long  Spark  Coils, 
Parts,  Special  Care  Required  in 
Making,  Wound  in  Divisions, 
Breaks  for  Large  Coils,  Repair¬ 
ing  Faults,  342;  Shocking  and 
Medical  Coils,  484 
Induction  Coils,  Experiments  with 
List  of.  Vacuum  Tubes,  Geissler 
or  Gassiot  Tubes,  Electric  Egg, 
Artificial  Aurora  Borealis,  598; 
Gassiot’s  Cascade,  Rotating 
Vacuum  Tubes,  Decomposition 
of  Water,  Henley’s  Discharger, 
660 

Ink,  Common,  to  Convert  into  Copy¬ 
ing,  357  ;  for  Marking  Bales,  503 ; 
for  Ticket  Writing,  521  ;  for 
Writing  on  Glass,  23 
Inkstand  and  Pen-rack,  Combina¬ 
tion,  434 

Insulator,  A  New,  615 
International  Manufactures,  424 
Inventions,  232,  263,  584 
Iron,  An  American  Seam,  586 
Iron,  1,  251,  391, 545,  561,  689  ;  Cements, 
346,  357  ;  Founding,  369  ;  Pig-iron, 
369 ;  Preserving,  23 
Iron  Bridge,  Collapse  of,  401 ;  Model¬ 
ling  in  Cardboard,  266,  292,  458 
Iron-cased  Turrets  to  Forts,  407 
Ironmongers’  and  Armourers’  and 
Braziers’  Companies,  198 
Iron  Pipes,  To  Stop  a  Leakage  in, 
263 

Ironwork,  Art,  Some  Hints  in,  252 ; 

Hammered,  282 
Italian  Border,  89 

Ivory,  1,  66  ;  Bleaching,  358  ;  Imita¬ 
tion,  328,  577  ;  Polishing,  420 ; 
Recovering  Whiteness,  423  ; 
Softening,  11 


Jack,  Phipps  ,  635 
Jack-of-all-Trades,  488 
Japanese  Industries,  417 
Jewellers’  Enamel  and  Enamelling, 
386,  468 

Jewellery,  273 
Jewish  Colonies,  433 
Jointing  Material,  694 
Joints  of  Water  and  Steam  Pipes, 
419 


Kalsomining,  279 
Kerosene,  577,  593 
Kettle,  Fur,  To  Get  Rid  of,  439 
Keys  of  Musical  Instruments,  To 
Improve,  358,  420 
Krupp  Cannon,  385 


Labels,  Attaching  to  Bottles,  263 
Labour  Exchange,  Paris,  209 
Labour  and  Capital  Men  —  George 
Livesey,  506 ;  Thomas  Burt,  M.P., 
629 

Lace  Manufactory,  417 
Lacquer  Work  :  —  Chinese,  187  • 
Japanese,  267  ;  for  Oven  Pipe 
251 

Lacquering  Brasswork,  567 
Ladders,  How  to  Splice,  90 
Lamp  Tops  to  Glass,  To  Fasten,  346 
Lamps  in  Bent  Iron  W ork,  436,  505 


Lantern,  Magic,  in  Mahogany,  276, 
354 

Lantern  Slides,  453 ;  Microscopic,  165, 
212 

Lanternists,  Light  for,  579 
Lanterns  in  Bent  Iron,  564 
Lapis-lazuli,  276 

Lathe,  577  ;  Elliptic  Chuck,  54 ;  Hand, 
Mason,  423;  Screw-cutting,  325, 
486,  691 ;  Tool-holder,  651 ;  W ork- 
ing  a  Taper,  241 

Lead,  353  ;  Melted,  To  Prevent, 
"  Skittering,"  251 

Leather,  To  Join,  522 ;  To  Fasten 
to  Iron,  695 

Leaves,  Impressions  of,  500 
Ledger  Rest,  563 
Lenses,  323,  614,  628,  641 
Letter  Distributor,  Automatic,  433 
Letter  Racks,  354 
Lever,  The,  116 
Lifting  a  Railway  Station,  355 
Light,  Velocity  of,  43 
Lighthouses,  27,  283,  449,  497, 593 
Lightning,  353  ;  Conductors,  550  ; 
Globular,  Formation  of  Artificial, 
283 

Lignite,  Preparing,  551 
Lime  Water,  43 
Limestone,  363 
Linseed  Oil,  407 
Lithographic  Stones,  289 
Livesey,  Mr.  George,  506 
Lock-nut,  65 

Locks  and  How  to  Put  on,  421 
Locomotives,  136,  161,  577 ;  Electric, 
407  ;  Smoke  Consumers,  627  ; 
Speed  of  English  and  American, 
385 

j"  ioms,  Swedish,  626 
Lubricants,  267,  407,  489/534,  563 
Lubricator  for  Journal  Bearings,  241 


Macadamised  Stone,  321 
Machine  Belt,  17,  27 
Machinery,  433 
Magnesium,  497 
Magnesium  Flame,  337 
Magnetism,  54, 117,  249,  385,  554 
Mahogany,  To  Remove  Hot-water 
Marks.  263 
Mallet,  503 
Manilla  Gum,  357 
Manitoba,  107 

Manures,  Home-made  v.  Foreign; 

552 

Marble,  Cement  for,  357,  467 
Masrium  (Masrite),  408 
Means,  Modes,  and  Methods,  23,  102, 
123,  219,  406 

Mechanical  Novelties,  451 
Mediaeval  Border,  89  ;  Design,  649 
Mercury,  Conductivity  of,  305 
Metal  Pipes  Connecting  with  Earth¬ 
enware  Goods,  177 
Metals.  Collection  of,  363 
Methylated  Spirit,  171 
Mexican  Border,  89 
Mica  as  an  Insulator,  273 
Microphone,  203 

Micro-Photography  Work:  — Intro¬ 
duction  and  Apparatus,  3;  Dif¬ 
ference  between  Actinic  and 
Visual  Foci,  Focussing,  Using 
Verticai  Micro.,  Taking  Photo¬ 
graphs  without  the  Camera,  70  ; 
Negatives  for  Lantern  Slides, 
Developers,  165  ;  Lantern  Slides, 
Colouring,  Finishing,  and  Stor¬ 
ing,  212 

Microscopic,  551,  587 ;  Cement,  123  ; 
Drawing,  438;  Examining  Animal 
Tissues,  522 ;  Eye-pieces,  50 ; 
Killing  Objects,  360 ;  Section  Cut¬ 
ting.  251 ;  Stain  for  Preparations, 
27,  59,  123,  299 

Microscopists,  Revolving  Table  for, 
535 

Mile  Records,  26 
Milk,  London  Supply,  496 
Milking  Stool,  9 

Milling  Cutters,  Hints  to  Users  of, 
611 

Milling  Machines,  209, 481 
Mineralogies!  Specimens,  Preserva¬ 
tion  of,  633 

Miners’  Electric  Lamps,  465 
Mines  and  Miners,  459,  536 
Mint  W ork  during  1891,  257 
Mirrors,  289 

Model  Boat-making  for  Boys,  154, 
234.  314 

Models,  Boat,  58,  475 
(Modelling  Iron  Bridge  in  Cardboard, 
266,  292,  458 

Moles,  To  Extirpate,  282 
Momentum  of  a  Body,  To  find,  363 
Money-box,  Mysterious,  407 
Mortars,  135 
Mortising.  521 

Motors  :  —  Electro,  230,  408,  433'; 

Water,  Every  Worker's,  299 
Moulds,  357 ;  Elastic,  500 
Moulding  Wax,  474 
Mounting  Plans,  etc.,  on  Stretchers, 
548 
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Museum  Lectures,  456 
Musical  Gear  for  Carriages,  209 
Musical  Instruments,  Improving  the 
Keys  of,  420 


Nail,  A,  Why  it  Holds,  228 
Nameplates,  etc.,  Filling  for,  517 
Naphtha  Fuel,  203 
Navy,  Addition  to  the,  353 
Needle-making,  522,  538 
Nick-nacks,  26 

Nickel,  Smelting,  280 ;  Steel,  689 


Ohm’s  Law,  491, 570 
Oil,  as  Substitute  for  Coal,  65;  Oil 
gas,  696 ;  Lubricating,  267,  407, 489, 
534  ;  Oil  of  Vitriol,  To  Dilute,  407 
Old  Age  Pensions,  17,  235 
Opals,  275 
Opisometer,  467 
Optics,  Practical,  454 
Organ  for  the  Cottage,  596,  692 ; 

Keys,  359, 420 
Ornamental,  57 
Oxygen,  369 


Packing  Rings,  529 
Pain-killer,  23 
Paint-brush  Bridle,  372 
Paint  Stains,  Removing,  489 
Painters’  Conference,  545,  632 
Painting,  Iron  Castings,  613  ;  Photo¬ 
graphic  Background,  405 
Paints Anti-fouling,  385;  Graphite, 
344;  Quick-drying,  474 ;  for  Wood. 
Joints,  26 

Panel  Decoration,  66,  471 ;  Gauge,  34 
Paper  : —  Drawing,  85  ;  Parchment, 
263 ;  Stone,  247  ;  Stretching,  85 
Paper  Church,  A,  433 
Papering  a  Room,  69 
Papier-mache,  27 
Parabolas,  Drawing,  193 
Paraffin  Lamps,  489,  648 
Patents,  88,  200 ;  in  Canada,  545 ; 
Revenues,  248  ;  Validity  of 
British,  536 

Pavement  of  Steel  Plates,  369 
Pearl  Fisheries,  385 
Pearls,  276,  433,  465 
Pencils,  Drawing,  467 
Penrack  and  Inkstand  Combination, 
434 

Pens  for  Drawing,  etc.,  228 
Pensions,  17,  235 
Perfumes,  469 
Persian  Border,  89 
Perspective,  Practical,  452 
Peru,  423,  443 

Petroleum,  96,  235,  267,  459,  465,  481, 
549,  609,  657  ;  Solidified,  241  ; 
Sewer  Gas  and,  449 
Philanthropy  towards  Inventors,  296 
Philomela,  A,  68 

Phonograph,  A,  How  to  Make,  164, 
199,  274 

Phonoscope,  The,  305 
Phosphorescent  Paper,  226 
Phosphoroscope,  Spark,  683 
Photo-bicycle  Support,  597 
Photographic  Appliances,  etc.  :  — 
Background  Scenery,  405  ; 
Cameras,  193,  353  ;  Camera  Stand, 
20 ;  Detective  Hand  and  Maga¬ 
zine  Cameras  in  Tropical 
Countries,  375;  Developers,  181, 
257  ;  Dry  Collodion  Plates,  385  ; 
Flash  Lamp,  68  ;  Lenses,  628  ; 
Printing  Frames,  326  ;  Stops  of 
Lens,  394 

Photographic  Experiments  : — Photo¬ 
graphing  the  Invisible,  Plates 
that  will  Develop  with  Water, 
Photographs  without  Light,  Sil¬ 
houette,  Luminous  Photographs, 
Strong  Print  from  Weak  Nega- 
tiv  e,  'Comical  Portraits,  Restoring 
Faded  Prints,  101 ;  Photographs 
without  a  Lens,  Cheap  Ca¬ 
mera,  Photographing  Clouds, 
Pen-and-ink  Sketch  from  Photo¬ 
graphs,  Red,  Green,  Violet  and 
Blue  Pictures,  Fogged  Plates, 
Direct  Positives  in  Camera, 
134  ;  Magic  Photographs,  Photo¬ 
graphing  Lightning,  Reduc¬ 
ing  Dark  Prints,  Plaster  Cast 
from  Negative,  Snow  Scenes, 
Double  Portraits,  Test  for  Hypo, 
Positive  from  a  Negative,  186 ; 
Photographing  a  Crowd  of  Three, 
Frost  Pictures,  Photographing 
Colours  Correctly,  Pictures  in 
any  Colour,  Enlarging,  Distorted 
Images,  Picture  in  a  Bottle,  309  ; 
Moonlight  Effects,  Restoring 
Faded  Negatives,  Gold  Chloride, 
Headless  Portraits,  Preventing 
Halation,  Slides,  Hygrometer, 
453  ;  Statuette  Portraits,  Wide 
Angle  Studies,  Photography 
and  Deception,  Prints  on 


Japanese  Paper,  Distilled  Water, 
Photographing  in  the  Street, 
Copying,  515  ;  Spirit  Photo¬ 
graphy,  Copying  Drawings, 
Landscapes,  Printing  on  Silk, 
531 

Photographs Clip  for  Drying,  406  ; 
Colouring,  497  ;  Fixing,  182  ; 
Magic,  186  ;  Mounting,  tl82 
Photography,  66, 337,  651  ;  in  Colours, 
267  ;  Copying  Glass  Positives, 
246 ;  Dry  Plate,  225  ;  Enamelling 
Prints,  459,  611;  Exposure,  290; 
Microscopic,  3,  70,  165,  212  ;  Print¬ 
ing  on  Bromide  Paper,  114,  181 ; 
Sounds  of  Vowels,  593  ;  on 
Wood,  481 

Pianoforte  Trade  Apprentices,  392 
Pianos,  433 ;  Keys,  358 
Picture  Frames  in  Cork,  34,  118 
Piles  for  Blackpool  Pier,  401 
Pine,  American,  520 
Pinna,  401 
Pins,  235 
Pipe  Racks,  26 
Pipe  Wrench,  615 
Pipes,  Cementing,  567 
Pipes,  Connecting,  177 
Pipes,  Metallic  and  Glass,  241,  563, 
.577 

Plane,  Chamfer  and  Octagon,  228 
Planes,  New,  219 
Planimeter,  467 
Plants,  Preservation  of,  665 
Plaque,  9 

Plaster  Casts,  Hardening,  417 
Plaster,  to  Remove  from  Brass 
Socket,  etc.,  123 
Plasterers'  Work,  134,  195 
Plating,  Aluminium,  353  ;  Electro, 
625,  673  ;  Galvano,  603 ;  Nickel, 
514 ;  to  Remove  Deposit,  641 
Platinum,  625 
Plumbago,  529 

Plumbers,  The  Worshipful  Company 
of,  389 

Plumbers’  Fire-pot,  534 
Plumbing,  Practical  Papers  on 
Wiped  Joints,  578  ;  Joint  Making 
and  Pipe  Bending,  610  ;  Pipe 
Bending,  Traps  and  their  Uses, 
646 

Pneumatic  Tubes,  593 
Poisoning  Protoplasm  with  Quinine, 
551 

Poisons,  Device  to  Attach  to  Bottles 
Containing,  417 

Poisons,  Mineral,  to  Cleanse  Hands 
after  Handling,  555 
Poker  Work,  22,  103;  Gas  Etcher, 
187 

Pole-strap,  A  Releasing,  423 
Polish  for  Cabinet,  597  ;  Furniture, 
263 

Polishei’s,  French,  Tips  for,  163 
Polishing,  Brasswork,  567  ;  Glass, 
341 ;  Ivory  and  Celluloid,  420 
Polytechnics,  664 
Porcelain,  A  New,  407 
Porceleine,  347 

Power,  About  Work  and,  19,  115, 
194,  258 

Power  Hammers,  226 
Precious  Stones,  Testing,  275 
Printing  by  Electro-motive  Power, 
449 

Prisms,  39,  100 
Propagating  Frame,  231 
Pruning  Shears,  599 
Pulleys,  17,  657 
Pumice-stone,  657 
Pumps,  374 
Pyrography,  22 
Pyrometer,  209 


Rabbit  Hutches,  42,  644 
Rails,  Mannesmaner  Process,  353 
Railway,  Carriages,  289  ;  Carriages, 
Lighting,  520 ;  Carriage  Seats,  193  ; 
Cars,  Roller  Bearings  for,  289  ; 
Slaughter,  552 

Railway  Statistics,  British  (Midland), 
634 

Railways,  Broad  Gauge,  184 ;  Gradi¬ 
ents,  497  ;  Inclined,  321  ;  Over¬ 
head,  27,  465 

Rain,  Artificial,  75 ;  Gauge,  519 

Rake,  275 ;  Self -lifting  Couch-,  439 

Ram,  or  Plunger  Pumps,  374 

Refrigerator,  242 

Rents  and  Wages,  Workers’,  344 

Retort  Stand,  437 

Rhymers,  417 

Riveting  Bent  Iron  Work,  38 
Roadway,  Portable,  for  Carts,  643 
Roadways  and  Horse-shoes,  582 
Roaster  and  Baker,  American,  517 
Roman  Design  and  Decoration,  313 
Roof,  Pitch  of,  063  ;  St.  Pancras  Sta¬ 
tion,  503  ;  Slate,  Repairing,  439 
Roofing,  Trusses  for,  193 
Ropes  from  Straw  and  Hemp,  513 
Royal  Navy,  423 
Rubber,  Mineral,  26 
Rustic  Carpentry :  — Rosery  Walk, 
162 :  Carriage  Entrance,  294  ; 


Flower  Basket,  185 ;  Garden  Seat 
with  Canopy,  358 ;  Pedestal  for 
Sundial  or  Flower  Vase,  339  ; 
Vases,  260 


Saddle,  263  ;  Ladies’,  214 
Salt,  449 ;  Holder  and  Sprinkler,  487 
Sand,  Consolidating,  273 
Sash  Silencer,  459 

Sashes,  555  ;  Hung,  Altered  to  Pivot 
Lights,  630 

Savage  Ornament  and  Decoration, 
105 

Saw  (Circular)  Bench,  A  Hand- 
power,  435 

Saws,  625 ;  Band,  337  ;  Circular,  177 
Scandinavian  Design,  553 
Science  to  Date,  11,  27,  44,  59,  75,  91, 
107,  123,  139,  (155,  171,  187,  203,  251, 

267,  283,  299,  363,  379,  395,  407,  455, 
475,  491,  503,  554,  587,  635,  651 

Scratch  for  Making  Scotia,  195 
Screen  in  Bent  Iron  Work,  153 
Screw  Propellers,  417 
Screw-cutting  in  the  Lathe  Lead¬ 
ing  Principles  and  Simple  Trains, 
325  ;  Compound  Trains  and 
Examples  in  Calculation,  486  ; 
Miscellaneous  Examples,  691 
Screws,  To  Loosen,  599 
Seamen's  Wages,  433,  449 
“  Semakuir,”  401 
Set-squares,  146 
Sewage,  Treatment  of,  337 
Sewer  Gas  and  Petroleum,  449 
Sewing  Machines,  161,  443,  682 
Sewing  Machines,  How  to  Buy  and 
Use  Them Chain  and  Lock 
Stitch,  178 ;  Wilcox  &  Gibbs,  340 
Shed  Building,  550,  565 
Sheep-shearer,  305 
Sheet-metal  Repairing,  310 
Shelf  Bracket,  178 

Ship-building,  257,  353,  459 ;  Alu¬ 
minium  for,  449 ;  The  Campania, 
433 ;  The  Gigantic,  465 ;  The 
Ruric,  576;  Submarine  Vessel, 
459 

Shop 12,  28,  44,  60,  76,  92,  108,  124, 
140,  156,  172,  188,  204,  220,  236,  252, 

268,  284,  300,  316,  332,  348,  364,380, 
396,  412,  428,  444,  460,  476,  492,  508, 
524,  540,  556,  572,  588,  604,  620,  636, 
652,  668,  684,  700 

Silhouette  Portraits,  102 
Silkworms,  Rearing,  338 
Silver,  Conductivity  of,  331 
Silver  Chloride,  Action  of  Light 
upon,  407 

Singer  Company,  The,  417 
Sinks,  Something  New  in,  411 
Skates,  How  to  Grind  and  Repair, 
645 

Slate  Roof,  Repairing,  439 
Slaters’  Work  Slates,  Sizes,  Tools 
and  Appliances,  Dressing  Slates, 
Laying  on,  83 ;  Ridges,  Pointing, 
Steps  and  Flashing,  Measuring, 
149 

Slating  for  Slaters,  663 
Sledge,  Snow,  583 
Slot  Machines,  401,  417,  641 
Smoke  Abatement,  241 
Smoke  Consumers,  627 
Smokeless  Fuel,  513, 625 ;  Powder,  401, 
657 

Soap  from  Cotton  Waste,  369 
Solder,  423,  578 

Soldering,  27,  310;  Aluminium,  27, 
257,  679  ;  Wagandt’s  Iron,  534 
Soldiers,  Discharged,  Employment 
of,  376 

Some  Good  Things,  187,  203,  347,  411, 
459,  491,  587,  599 
Somnal,  545 
Sore  Throats,  251 
Spanish  Ironwork,  282 
Spectacles  for  Under- water  Work, 
587 

Spectroscope,  The,  How  to  Make 
and  Work  Light,  Prisms,  Solar 
Spectrum,  Value  of  Spectroscope 
to  Chemist  and  Astronomer, 
Description  of,  38  ;  Prisms, 
Quality  of  Glass,  Cutting  and 
Grinding  Glass,  Cementing  Sides 
together.  Filling,  Bi-sulphide  of 
Carbon,  Wooden  Framing,  100; 
Adjustable.  Slit,  Collimator  Hood, 
150 ;  Hood,  Collimator  Body 
Tube,  Case  for  Object  Lens,  243  ; 
Observing  Telescope,  Lenses  and 
Mounting,  323 ;  Supporting  Stand, 
Wood  and  Brass  Work,  566 
Specula  for  Newtonian  Telescope 
(see  Telescope) 

Spirit  Lamp,  Bunsen  Burner,  Blow¬ 
pipes,  etc.,  167 
Sponges.  Cleaning,  23 
Stage,  Portable,  To  Model,  Build, 
and  Fit,  261 

Stage  Draperies,  Their  Painting  and 
Manipulation,  390 
Stain,  Black,  633 ;  Mahogany,  407 
Stained  and  Leaded  Glass-work,  581 


Staircasing,  The  Art  of  Models, 
Storey  Rod,  Measurements, 
Joists,  Treads  and  Risers,  Sizes 
of  Steps,  Drawing,  Strings,  Pitch- 
board,  Router  and  Nosing  Plane, 
Rails,  Putting  Together,  51  ; 
Winders,  Close  String  Stairs 
with  Newels,  Working  Drawings 
and  Setting-out,  Easements, 
Trimmers,  Balusters,  Newels  on 
Landings,  Handrails,  Nosings, 
Spandrels,  122:  Close  String 
Stairs  with  Winders,  210,  3(6; 
Staircase  with  Half-space  of 
Winders,  441,  530  ;  Open  String 
Staircase,  617,  675 

Steam  Pipes,  Fibre,  241 ;  Non-con¬ 
ducting  Coat,  225 
Steam  Traps,  563 

Steel,  321  ;  Preserving,  23  i;  Self¬ 
hardening,  17 ;  Tools,  263 
Sieelmasters  and  Aluminium,  Shef¬ 
field,  680 

Stencils  for  Wall  Decoration,  674 
Step  Securer,  555 

Stone,  Cement  for,  357  ;  Decay  of, 
312 

Stools,  18 

Stopping  for  Nail-holes,  etc.,  102 
Stove  Screens,  298 
Stove-pipe,  Telescopic,  503 
Straight-edge,  146 
Strained  Muscles,  251 
Strikes,  312,  392 
Submarine  Vessel,  459 
Suet  Chopper  and  Block,  282 
Sugar,  11 

Sulphur  from  Iron,  465 
Sulphuric  Acid,  17,  407,  562 
Sundial,  Pedestal  for,  339 
Swedish  Weaving,  618,  626,  659 
Switchback  Railway,  194 


T-Squares,  146 

Tables:— In  Enamel,  371;  Fancy, 
Convertible,  450  ;  for  Ferns  or 
Flowers,  665  ;  Folding,  489,  500  ; 
Jacobean,  Convertible  into  Hall 
Seat,  86;  Revolving,  535 
Tack  Driver,  187 
Tank,  To  Find  Capacity  of,  59 
Tanning  by  Electricity,  321 
Tartaric  Acid,  532 
Taxes,  Working  Classes,  392 
Teachers’  Payment,  Technical,  408 
Tea-kettle  Andiron,  566 
Technical  Education,  248 
Technical  Schools,  216 
Teeth  Extraction,  273 
Telegraphy,  177,  443,  465 
Telephones,  171,  257  ,  529  ;  Line,  609 ; 
Switch-board,  417 

Telescope,  Newtonian,  Hand-work- 
ing  of  Specula  for ;  Metal  and 
Glass  Specula  ;  Reflecting  and 
Refracting  Telescopes,  50  ; 
How  the  Speculum  Maker 
Works,  Old  and  New  Methods, 
115;  Glass,  Curve  Gauge,  Sand 
and  Coarse  Emery,  Elutriation, 
Rouge  and  Pitch,  182 ;  Shaping 
the  Concavity,  Stroke  and  its 
Effects,  Fine  Grinding  with 
Emery,  261  ;  Polishing,  341  ; 
From  Sphere  to  Parabola,  454  ; 
Testing  the  Curve  of  the  Spe¬ 
culum,  514 ;  Flat  Mirror,  Test 
Tube  and  Cell,  Finder,  Adjust¬ 
ment  of  Mirrors,  630  ;  Testing 
Curve  of  Speculum,  Silvering  the 
Glass,  666 

Telescopes,  641  ;  Astronomical,  614  ; 

Stand  Conversion,  603 
Temperatures,  High,  Measurement 
of,  299 

Tempered  Steel,  Straightening,  321 
Tempering,  532  ;  Springs,  616 ;  Steel 
by  Electricity,  241 
Tenoning,  521 

Tent,  459 ;  for  River  or  Seaside  Bath¬ 
ing,  217 

Test  Tubes,  438,  628 
Testing  Money,  580 
Testing  Nickel  Steel  Armour  Plate, 
401 

Thermometers,  513 
Thrift  and  Thraldom,  584 
Till,  Cash,  Tradesman's  Check,  387 
Timber,  12,  27,  427,  529  ;  Australian 
and  New  Zealand,  401 ;  in  Ground, 
to  Preserve,  532  ;  Selection  of, 
695 

Tin,  417,  529 ;  Clippings,  581 
Tinners’  Fire-pot,  531 
Tinning  Kitchen  Utensils,  473 
Tin-plate,  273,  417  ;  Working,  513 
Tips,  251,  347,  357 

Tire,  Pneumatic,  225 ;  for  Carriage, 
433 ;  to  Mend,  226 
Tire  Protector,  209 
Toilet  Glass,  To  Make,  697 
Tool-heating  Gas  Burner,  225 
Tools,  491  ;  Hardening.  226,  289 
Torch,  The  Vulcan,  695 
Trace  Support,  263 
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Tracing  Paper  and  Cloth,  85,  251 
Trade,  Present  and  Future,  12,  27, 
14,  60,  76,  92,  108,  124,  140,  156,  172, 
188,  204,  220,  236,  252,  268,  284,  300, 
316,  332,  348,  364,  380,  396,  412,  428, 
444,  460,  475.  491,  507,  533,  53 5,  556, 
567,  588,  604,  619,  636,  652,  668,  684, 
700 

Trade  Classes,  297 

Trade  Unions.  An  Aim  for,  440 

Trades  Unionism,  247 

Training  Ship,  423 

Trains,  Cost  of  Running,  etc.,  104 

Tram  Cable,  369 

Transfer  Patterns,  Carriage  Build¬ 
ers’,  328 

Traps  in  Drains,  646 
Trestles,  426,  427 

Tubing,  Glass  Lined,  241,  563,  577 
Tunnels,  The  Arlberg,  and  other 
Alpine,  139  ;  near  Galera,  491  ; 
St.  Gothard,  11 ;  The  Simplon, 
337 

Turners’  Company,  The,  418,  552 
Turners,  Novelties  for,  74 
Turning,  418;  Mysterious  Money¬ 
box,  407  ;  Novel,  363;  Swedish, 
587 

Turquoise,  Testing,  275 
Type  from  Glass,  401 


Umbrella  Stand,  294 
Underground  Railway  Light,  408 
Unionism,  376 

Useful  Household  Article  Competi¬ 
tion,  555,  571 

Utilisation  of  Natural  Forces,  504 
Utrecht  Velvets,  337 


Vacuum  Tubes,  598,  660 
Vanishing  Lady  Cabinet,  51 


Accumulators,  45, 124,  158,  653,  684  ; 

Hydrostatic,  702 
Acid,  Transport  of,  157 
Addresses,  589,  638,  654 
Adhering  Compo,  78 
Aerated  waters,  605 
Agglomerate  Blocks,  220 
Air-gun,  684 

Air-pump,  157,  541,  652 ;  Compressing, 
509 

Alarm,  252,  429,  446;  Burglar,  429  ; 
Continuous,  348 

Aluminium,  269 ;  Soldering,  685 
Amber,  78 
Anaglypta,  540 
Analysis,  589 

Annuities  and  Asylums  Institution, 
492 

Arch,  125 

Arithmetic,  Novelties  in,  348,  364,  540 
Armchair,  157 
Armourers’  Hammers,  92 
Armstrong  Glass,  381 
Asbestos,  654 

Asphalte  Paths,  430,  446,  606 
Asphalting,  686 
Auriphone,  13 
Auto-harp,  461 
Automatic  Models,  511 


Ball  Bearings,  109 
Balloons,  Toy,  349 
Bamboo,  621 ;  Bending,  494,  588 
Banner,  397 

Barometer,  412,  654,  702 
Bath-fitting,  573 

Batteries,  205 ;  Bichromate,  156,  254, 
285 ;  Box,  77  ;  Bunsen  Battery, 
222  ;  Constant  Current,  157 ;  for 
Coil,  12,  220,  492  ;  Corrugated 
Carbon  Cell,  428 ;  Dry,  30, 141, 220. 
270,  445,  477,  525,  653  ;  for  Electric 
Light,  61,  541 ;  for  Electro-motor, 
541 ;  for  Electrotyping,  541 ;  Ful¬ 
ler’s,  524,  574  ;  Galvanic,  493 ;  for 
Gas-lighter,  236  ;  Gassner,  701 ; 
Gravity,  268;  Leclanchh,  30,  110, 
220;  for  Silver-plating,  220:  Stor¬ 
age,  158 ;  for  Telephone,  205 
Battery  Matters 94,  141,  222,  252, 
428,  541,  701,  702 ;  Agglomerate 
Blocks,  220 ;  Carbons,  541 ;  Cement, 
524 ;  Cement  for  Carbons,  412, 
653  ;  Cleaning,  312 ;  Ebonite  Cells, 
524 ;  Poles,  141 
Beadings,  etc.,  Metal,  604 
Beehive,  189 
Bellows  for  Forge,  109 
Belt  for  Circular  Saw,  622 
Bending  Pipe,  205 ;  Lead,  30 


Vapour  Bath,  Portable,  130 
Varnish,  59,  75,  249  ;  Colourless,  123 
Varnishing  Drawing  Paper,  548 
Vaseline,  299 

Vases  of  Compressed  Paper,  548 
Vegetable  Fibre  as  Clothing,  283 
Vehicle  for  Carrying  Goods  by  Land 
and  Water,  289 
Vehicle  Pole,  263 

Velocity  of  Electricity,  91 ;  of  Light, 
43 ;  of  Shot,  273  ;  of  Sound,  139 
V eneer  Cutting,  369 
Ventilating  a  Room,  612 
Ventilation,  481 
Vermin  in  Wall-paper,  469 
Voltameter,  516 
Voting  Machines,  177 


Wages,  247,  433,  440,  449,  481,  513 
Walls,  Colouring,  279 
Walnut,  Black,  Imitation  of,  263 
Wardian  Case,  A,  322 
Warping,  497 

Wasps  in  their  Nest,  To  Kill,  282 
Watch  and  Clock  Cleaning  and  Re¬ 
pairing  ;— Tools  and  Appliances, 
356 ;  Cleaning  a  Geneva  Watch, 
372,  418 ;  Repairing,  500,  533  ;  the 
Lever  Watch,  658;  Hour  and 
Minute  Hands  Catching,  226 
Watches,  Electric  Traction  Influence 
on,  581 

Water-cycle,  49 

Water,  Distilled,  515,  517  ;  Supply  to 
Liverpool  from  Vyrnwy,  321  ; 
Tunnel,  321;  jWeight  of,' 43,  75, 
91 

Waterfalls,  Utilising  Power  of,  17, 
417,  423,  149,  504 

Waterproof  Boots,  548  ;  Cement,  408, 
503 

Waterproofing  Paper  and  Felt,  516 


Water-wheel,  451 
Watkin  Tower,  The,  545 
Wax,  Moulding,  474 
Weaving,  Swedish,  618,  626,  659 
Wedding  Rings  for  Husbands,  241 
Wedge,  The,  116 

Weights  and  Measures,  Standard, 
72 

Well,  Artesian,  43 
Wheelbarrow,  274 

Wheel-cutter,  Geared,  and  Driller, 
131 

Wheelmefna,  467 

Wheels,  177,  218,  278,  457,  532  ;  Elas¬ 
tic,  161 ;  Grooved,  Substitute, 
503 ;  Keys,  328 ;  Moulding,  278 ; 
Toothed,  678 
White-lead,  465 
Whitewash  for  Outhouse,  469 
Whitewashing  a  Ceiling,  9 
Window-cleaning  Deaths,  168 
Window  Fastener,  347 
Window  Sash,  459,  555,  630 
Wine,  Californian,  417 
Winter  Distress,  568 
Winter  Work,  410 
Wire  Drawing,  513 
Wireworms,  To  Kill.  282 
W ood,  Compressed,  385 
Wood,  Import  of,  433 
Wood,  Preserving,  391 
Wood,  To  Give  Appearance  of  Age 
to,  4S9 

Wood-carving  Designs,  9,  25 
Wood-joints,  etc.,  Paint  for,  26 
Wood  Pavement  Ophthalmia,  680 
Woods  Mahogany,  1;  Oak,  11 
Woodwork  in  Ground,  To  Preserve, 
532 

Work,  Dangerous,  680 
Work  and  Power,  About,  19,  115,  194, 
258 

Work  and  Wages,  440 
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Bent  Iron  Work,  396,  621,  638,  654 
Besom  Makers,  46 
Bevelling  Tires,  188 
Birdcages,  158,  606 
Blackboard  Paint,  668 
Blacking,  636 
Blacklead,  92 

Blinds,  Cane,  333  ;  Lettering  on,  220 ; 

Roller,  301 ;  Venetian,  46,  110,  605 
Blowpipe,  Oxyhydrogen,  605 
Boats,  Teak  for,  476 
Bobbins,  Thread,  Blades  for,  494 
Boiler  Matters  : — 45,  78,  92,  93,  382, 
404,  540,  589,  684 ;  Consumption  of 
Coal  in,  94 ;  Corrosion  in,  78,  220  ; 
Enamelling,  476,  557;  Marine,  172; 
for  i-H.P.  Engine,  364 ;  Rust  in, 
621 ;  Vertical,  428 
Bone,  Etching  on,  221 
Bookbinding,  572 ;  Paring-knife,  653 
Bookcase,  78,  205.  701  ;  Hanging,  221 
Book-keeping,  508 
Bookshelf,  78 

Books  Aerated  Waters,  190 ;  Al¬ 
gebra,  590 ;  Analysis,  590,  669  ; 
Architecture,  78;  Bird  Stuffing, 
508;  Blacksmithing,  396;  Boiler¬ 
makers,  541 ;  Book-keeping,  173 ; 
Bridges,  78 ;  Cabinet-making,  221, 
686 ;  Carpentry,  638 ;  Castings, 
492 ;  Catgut  for  Anglers,  126 ; 
Chemistry,  590,  669 ;  Coach  Paint¬ 
ing,  348;  Cottage  Architecture, 
78  ;  Cranes,  78 ;  Crystoleum  Paint¬ 
ing,  270;  Designs,  285;  Drawing, 
573  ;  Dynamos,  252.  652  ;  Electric 
Bells,  28,  333,  637  ;  Electric  Light¬ 
ing,  141, 652 ;  Electrical  Engineer 
ing,  573  ;  Electrical  Instrument¬ 
making,  158  :  Electricity,  94,  396  ; 
Electro  -  plating,  413;  Engine¬ 
driving,  221 ;  Engineers,  221,  364, 
573 ;  Euclid,  590 :  Experimental 
Physics,  110  ;  Fishing  Tackle,  126 ; 
Fretwork,  30,  318 ;  Gas  Engines, 
364 ;  Geometry,  318 ;  Glass  Blow¬ 
ing,  557 ;  Graining,  670 ;  Hy¬ 
draulics,  478;  Iron  Roofs,  etc., 
253 ;  Ironwork,  78 ;  Lathes,  30, 
142;  Letter  Writing,  124;  Loco¬ 
motives,  492 ;  Machinists,  61,  636  ; 
Mathematics,  477,  590  ;  Metal 
Turning,  12,  142 :  Metal  Work 
(Sheet),  220,  462 ;  Model  Locomo¬ 
tive,  206  ;  Model  Shipbuilding,  30, 
478;  Painters,  173,  446,  668,  670; 
Perspective,  270,  558  ;  Photo¬ 

graphic,  413;  Physics,  110;  Play- 
books,  220  ;  Plumbing,  429,  541 ; 
Precious  Stones,  414  ;  Projection, 
573;  Pyrotechny,  606  ;  Screw-cut¬ 
ting,  30 ;  Sewing  Machine,  636  ; 


Smithing,  396 ;  Staining,  94 ;  Sur¬ 
veying,  254 ;  Syrups,  196 ;  Tailor¬ 
ing,  14 ;  Timber  Buildings,  126 ; 
Toy-making,  685;  Upholstery,  78 ; 
Varnishing,  94  ;  Watch  and  Clock 
Makers,  542;  Weighing  and  Mea¬ 
suring,  430,  588;  Working  Draw¬ 
ings,  78 

Boot  and  Shoe  Making  and  Repair¬ 
ing,  14, 604,  654,  700  ;  Drag  Knives, 
700;  Fake,  141,  654,  702;  Size,  14,- 
Soles,  Fastening,  etc.,  381 ;  Sole 
Trimmer,  205;  Tagging  Machine, 
237 ;  Wax  Threads,  461 
Boring  Bits,  686 
Box-making  Machine,  654 
Bracket,  316 
Branding  Cattle,  189 
Brass,  573  ;  Cleaning,  333;  Lacquer, 
317  ;  Plates,  558 ;  Rewaxing,  621 ; 
Tube,  Flat,  29 

Brazing,  669 ;  Cold,  606 ;  Tube,  413 
Bread-knife,  The  Christy,  477,  686 
Bricks,  Enamelled,  237,  684;  'White, 
700 

Brickwork,  540 

Bridge,  Iron,  and  Girder  W ork,  684 
British  Museum  Gold  Collection,  508 
Bronzing,  637  ;  Chandelier,  317 ;  Cop¬ 
per,  637  ;  Iron  Frames,  700 
Budding  Contracts,  573 
Bushels,  Handles  for,  638 
Butter  Pot,  588 


Cabinet-making,  556 
Cages  for  Birds,  158,  606 
Caisson  Work,  365 
Camera  Obscura,  445,  606 
Camp  Cot,  350,  558 
Campania’s  Rudder,  The,  556 
Candle-making,  46j 
Candlestick,  Twisted,  Marking  Out, 
366 

Carbon,  Gas  Retort,  Cutting,  125 
Card  Tables,  Removing  Scratches, 
589 

Carpenter,  Ship,  428 
Carpenters’  Basses,  61 
Carpentry,  478,  63S 
Cart,  Whitechapel,  605 
Cash  Till,  Check,  349 
Casting,  492 ;  Cores  for,  588 ;  in 
Cement,  316  ;  in  Plaster,  29,  221, 
478,  686  ;  Silver,  476 
Castings,  Brass,  78,  158 ;  Engine,  318 ; 

Gun-metal,  509 
Catgut,  126 
Ceilings,  493 
Ceiling,  Damp,  110 
Cellu'oid  Collars,  156 


Work  World,  1,  17,  33.  49,  65,  81,  97, 
113,  129,  145,  161,  177,  193,  209,  225, 
241,  257,  273,  289,  305,  321,  337,  353, 
369,  385,  401,  417,  433,  449,  465,  481, 
497,  513,  529,  545,  561,  577,  593,  609, 
625,  641,  657,  673,  689 
Workbox,  Design  for,  662 
Workers,  Notes  for,  11,  27,  43,  59,  75, 
91,  107,  123,  171,  187,  203,  235,  251, 
267,  283,  299,  363,  407,  423,  443,  459, 
471.  491,  503,  522,  555,  587,  651 
Workers’  Questions : — Eight  Hours, 
171 ;  Old  Age  Pensions,  235 ; 
Trades  Unionism  and  Wages, 
247 ;  The  Housing  of  Workmen, 
455 

Workman,  The  Unwilling,  648 
W orkmen’s  Individuality,  456 
Workmen’s  Trains,  72 
Workmen’s  Wives,  664 
Works  and  Industries,  British: — 
Needle-making,  522,  538 
Workshops,  Local,  264 
Worms  in  Wood,  439 
Wounds,  Treatment  of,  251 
Wrench,  263,  615 

Wrinkles,  226,  263,  439,  469,  489,  503, 
516,  551 

Wrinkles  on  the  Face,  To  Remove, 
455 

Writing-desk  and  Tea  Table,  611 


Xylonite,  276 

Xylophone,  How  to  Make  a,  473 


Zinc,  Copper-plating,  305 
Zithers,  78 

Zuyder  Zee,  Project  for  Draining 
the,  257, 576 


Cement,  61,  589  ;  for  Battery,  524 ;  for 
Carbon,  653 ;  for  Carbon  Plates, 
412  ;  Casting,  316 ;  for  Floor,  638 ; 
Glass,  14,  30,  110,  238;  for  Meer¬ 
schaum,  574 ;  Mortar,  541 ;  Tiles 
to  Wood,  222 ;  for  Tinfoil,  77 
Certificate.  525 
Chains,  Connecting  Link,  45 
Chair,  173 ;  Library,  412  ;  Making,  702 
Chancery,  Property  in.  253 
Chandelier  Bronzing,  317 
Chemical  Apparatus,  557 
Chemical  Chest,  541 
Chimney-pieces,  77 
Chimney,  Smoking,  45 
China  Drilling,  365 
Chip  Carving,  158 
Chucks,  13,  573,  652 ;  American,  220 
Church  Screen,  93 
Churn,  189 
Cigarette  Paper,  238 
Classes,  573 ;  Carpentry,  252 
Clay,  Mixing,  508  ;  White,  622 
Clocks,  29,  398 ;  Chime,  686  ;  Electric, 
61,  236  ;  French,  300  ;  Gilding,  364  ; 
Grandfather’s,  349  ;  Indices,  541 ; 
Materials,  460,  511, 652,  701 ;  Tools, 
652 

Coal  Consumed  by  Marine  Boilers,  94 
Coal-dust,  14,  30,  46,  142 
Coffins,  334,  686  ;  Plates,  110,  126 
Coils,  Induction,  429  ;  Intensity,  205  ; 
Medical,  77,  109,  492;  Shocking, 
270,  429,  524,  511,  653;  Spark,  221, 
462  ;  for  Transmitter,  429 
Coloured  Fire,  Red  and  Green,  318 
Coloured  Lights  for  Tableau,  622 
Colours  for  Diagrams,  62 
Compass,  Beam,  310 
Concertina  Reeds,  222,  572 
Condenser  for  Steam  Engine,  113, 268 
Conservatory,  189;  Paint  for  Glass, 
702 

Contract,  157 

Copper,  221 ;  Bronzing,  637 ;  Plates, 
701 ;  Tinning,  Pans,  508 
Cordage,  61 
Cork  Frame,  573 
Corks,  Squaring,  653 
Corner  Cupboard,  13 
Cot,  Swing,  493 

Cottage,  Cost  of,  686;  Designs,  126, 
333,  348  ;  Specifications,  174 
Cotton,  236 
Couch,  638 
Cow-house,  621 
Cowl,  380 
Cup,  Historic,  428 
Cupboard,  Corner,  13 
Cutting  Machine,  605 
Cycle  Matters  28,  125,  349,  477,  478, 
508,  509,  524;  Anti- vibrator,  156; 
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Brakes,  509 ;  Chain,  253,  668 ; 
Chain  Gear,  413 ;  Enamel,  28.  333, 
461 ;  Gearing,  157,  413  ;  Parts,  524 ; 
Plating,  461,  524 ;  Springs,  461 ; 
Tangent  Wheel,  478  ;  Tires,  61, 
269,  349,  636;  Tire  Cement,  397; 
Tricycle,  636 
Cylinder  Plug,  638 
Cylindrical  Vessel,  Measuring,  573 


Dado  for  Hall,  205 
Damp  Ceiling,  110 
Damp  Walls,  45;  Paint  for,  702 
Decorating,  349 
Dentistry,  493 

Design,  Maori,  220;  Norwegian,  380; 

Cottage,  126,  333,  348 
Desk,  Knee-hole,  446;  Writing,  493 
Dialling,  397 
Dividing  Circle,  477 
Division-plate,  476 
Doll’s-house,  Painting,  668 
Door  Fastener,  Automatic,  364 ; 

Jambs,  621 ;  Making,  61,  397 
Draught  Excluder,  572 
Drawers,  Nest  of,  669 
Drawings,  Fixing  Crayon,  380 
Dresser,  Kitchen,  413 
Drill  Chuck,  158 
Drill,  Rock-boring,  110 
Drilling  China,  365 ;  Glass,  254 ; 

Machine,  508,  557 
Duchesse  Table,  125 
Dulcimer,  13, 108,  204 ;  Tuning,  637 
Dye,  189 ;  for  Sheepskin,  685 
Dyeing  Grasses,  222 
Dynamos,  13,  29,  156,  220,  445,  461, 
637 ;  Armature  for,  220,  269,  701  ; 
Brushes,  636 ;  Castings,  269 :  Man¬ 
chester,  252,  269,  462,  636,  670; 
Shunt-wound,  269;  Wells',  156; 
Winding,  141,  589 


Easel,  Artist’s,  92 
Ebonite  Cells,  524 
Egg  of  Minorca  Hen,  220 
Egg-holder,  557 

Electric  Appliances  :  —  Alarm,  364, 
396 ;  Batteries  ( see  Batteries ) ;  Belt, 
125,  270,  589 ;  Belt,  Testing,  494  ; 
Coils  ( see  Coils) ;  Clock,  61,  236 ; 
Galvanometer,  141 ;  Gas-lighter, 
236,  381 ;  Launch,  558 ;  Leyden  J  ar, 
524  ;  Locomotive,  142, 509 ;  Motors 
(see  Motors) ;  Regulator,  493  ; 
Thermopiles,  653 ;  Tricycle,  301 
Electric  Bells,  28,  237,  333,  381,  429, 

476,  621,  637,  653,  670,  684,  701 ;  In¬ 
dicator,  412,  558,  684  ,  701 ;  Lumi¬ 
nous  Push,  494 ;  Parts,  621 

Electric  Lamps  and  Lighting,  30, 
142,  220,  270,  301,  364,  541,  557,  589, 
652,  669,  670,  701,  702;  Arc  Lamps, 
461 ;  Battery  for,  61,  541 ;  Cable, 
445 ;  Cost  of,  28,  620  ;  Current  for, 
573 ;  Dynamos  for,  156  ;  Incan¬ 
descent  Lamp,  28,  158;  Maguay, 
30,  142,  397;  Portable,  668;  Re¬ 
sistance  of,  541,  605 
Electrical,  94,  381,  396 ;  Engineering, 
12,  300,  541,  573,  606,  702 ;  Exami¬ 
nations,  397  ;  Experiments,  333 ; 
Instruments,  158 ;  Makers  of  Ap¬ 
paratus,  445 ;  Measurements,  461 ; 
Resistances,  541,  605 ;  Shocks, 
524 ;  Terms,  45 
Electrician,  156 
Electro,  Steel  Facing,  542 
Electro-deposition  or  Bronze,  589 
Electrotyping,  541 
Ellipse,  Drawing  an,  590 
Emigration,  284,  302,  509 
Enamel  for  Pony-trap,  189 
Enamel  on  Slate,  286 
Enamelled  Ware,  221 
Enamelling,  45 ;  Fretwork,  14,  94 
Engine  Driver,  Study,  206 
Engineers,  238,  396;  C.E.  Qualifica¬ 
tions  for,  30  ;  Sea-going,  269 
Engineering  Drawings,  524 
Engineering  Pupils,  334 
Engines,  172,  221,  285,  381,  429,  430, 

477,  637,  653,  684 ;  Castings,  110, 
318 ;  Compound,  574 ;  Condenser, 
113, 268 ;  Cylinder,  381 ;  Expansion 
Gear,  364 ;  Fire-box,  397  ;  Gas,  14, 
364, 492, 686 ;  Horizontal,  108  ;  Hot¬ 
air,  109,  125, 142,  222,  236,  636 ;  Im¬ 
provements  in,  414 ;  for  Lathe,  46 ; 
i-H.P.,  429,  444,  460;  Reversing 
Gear,  189 ;  Traction,  461 ;  Valves, 
157 

Enginewright,  301 
Engravers’  Copper  Plates,  493 
Engraving  on  Metal,  110 
Enlarging  Designs,  333 
Escritoire,  301 
Etching  Ink  for  Zinc,  492 
Etching  on  Glass,  685 
Examinations,  Architectural,  509 ; 
Electricity,  397 ;  Jewellers’,  268 ; 


Science,  588;  Watch  Repairers’, 
652 

Exhibitions,  12,  285  ;  Crafts,  637 


Fake,  141,  654,  702 

Fan,  Blowing,  14,  30,  46, 142 ;  Forge, 
637 ;  Machine,  14 
Fancy  Articles,  542 
Farrier,  238 

Ferrotype  Plates,  286,  573 
Ferrules,  45 

Field  Glass,  Blacking,  669 

Files  for  Brass,  605 

Fireplace,  412 

Firewood  Machine,  430,  526 

Fishing,  Artificial  Fly-making,  508 

Flageolet,  62 

Flies,  Catching,  622 

Floor,  Cement,  638 ;  Cracks  in,  429 

Flooring,  Wood,  Preservation  of,  653 

Flowers,  Exhibition  Stand  for,  173 

Fly-making,  Artificial,  508 

Forecourt,  686 

Forge,  205 ;  Portable,  77 ;  Bellows, 
109 ;  Fan,  637 

Formulae  Capacity  of  Pump,  237  ; 
Flow  of  Water,  524;  Pressure  on 
Safety-valve,  93 ;  Pressure  of 
Water,  364;  Resolution  of  Forces, 
93, 220 

Forth  Bridge,  365 
Fountain,  93,  189 
Fowls'-house,  670 
Fowls,  Hypnotising,  236 
Framework,  Testing  Accuracy  of,  28, 
76,  188 

Framing  Cleats,  108 
Fretwork  30,  268,  318  ;  Enamelling, 
14,  94  ;  Frames,  93,  189 ;  Inlaying, 
30;  Machine,  94,  317,  429,  621; 
Market,  221 ;  Pattens,  44 ;  Sew¬ 
ing  Machine  Adapted  as  Fret 
Machine,  621 ;  Tools,  556 
Fumigating  Oak,  261 
Furniture  :  —  Antique  Designs,  46 ; 
Painted,  94 


Galvanising,  269,  477 ;  Iron,  46 
Galvanometer,  141 
Garden  Roller,  653 
Garden  Seat,  Folding,  574 
Gas,  29;  Burner,  76,  668:  Leakage, 
605 ;  Meters,  413 ;  Tool-heating, 
429 

German  Silver,  141 ;  Tubing,  701 
Gilders’  Rags,  Gold  from,  364 
Gilding,  349,  540 ;  Cards,  349 ;  Clock, 
364 

Girder  Work,  684 
Glacial  Decorations,  637 
Glass,  Armstrong,  381 ;  Blowing,  46, 
94, 110,  557  ;  Bevelled  Plate,  701 ; 
Bevelling,  685 ;  Cement,  14,  30, 
110,  238 ;  Drilling  Holes  in,  254 ; 
Embossing,  141,  461 ;  Etching  on, 
685 ;  Grinding  Edges,  190 ;  Lead- 
work,  61 ;  Mending,  14  ;  Stained, 
318,  542 ;  Tubes,  78 ;  Writing  on, 
541 

Glass  Partition,  637 

Glasses,  Musical,  126,  461,  510,  526 ; 

Water-gauge,  Cutting,  653 
Glaze,  317 
Glockenspiel,  253 
Gloss,  45 
Glue,  Liquid,  189 
Gold  and  Silver  Refining,  236 
Gold  from  Gilders’  Rags,  364 
Gold  Lettering,  557 
Gold  Size,  109 
Goldbeaters’  Skin,  669 
Golf,  189 

Graining,  300,  557 
Gravitation,  29, 172 
Great  Eastern,  The,  46 
Greenhouse,  189 ;  Heating,  174 ; 
Sashes,  93 

Grinding,  Hollow,  638,  654 
Grindstone,  173 
Gum  for  Envelopes,  396 
Gum  Lac,  317 

Guns  Air-gun,  684 ;  Barrels,  Blue¬ 
ing,  685 ;  Barrels,  Browning,  477, 
604 


Hairspring,  477 
Hammer,  An  Oliver,  269 
Harmonium,  77,  573 ;  Blower,  125 ; 
Fittings,  508 ;  Pedal  Chest,  125 ; 
Reeds,  525 

Harness  Composition,  557 
Hat,  Felt,  To  Make,  573 
Heating  Feed- water,  477 
Heating  Window  Plant  Case,  654 
Heel-ball,  702 
Hinges,  381 

Hives,  477  ;  Observatory,  381 
Hobbyists’  Emporiums,  124,  156,  204, 
236,  332,  428,  588 
Holes  m  Wood,  Boring,  493 
Holidays,  284 


Home  Industries  Agency,  348 

Homes,  492 

Hooter,  653 

Horn,  Liquefying,  172 

Horse-power,  220 

Horse,  Restive,  556 

Horse-shoeing,  238 

Hot- water  Fitting,  13, 157,  573,  654 

Hydraulic  Lifts,  540 

Hydraulic-power  Machine,  430 

Hydrostatic  Accumulator,  702 


Ice,  158 
Improver,  494 

Incubators,  61,  109,  124,  157,  220,  285, 
396,  397,  413,  428,  476,  508,  509,  620, 
637,  669,  685,  700,  701 
Indiarubber,  140 ;  Dissolving,  157,  397 ; 
Solution,  141 

Induction  Machine,  Sectors  of,  524 
Ink,  Copying,  236 
Inking  Ribbons,  140 
International  Manufactures,  636 
Invalid’s  Carriage,  365 
Inventions,  188,  332 
Inventors’  Society,  477 
Iron  Building,  669 

Iron,  Charcoal,  333 ;  Preservation  of, 
653 

Ivory,  29 ;  Scale,  125 
Ivy  on  Wall  as  a  Prevention  from 
Damp,  45 


Jambs,  621 
Japan,  Block,  461 
Japanning,  125 
Jewellers’  Examinations,  268 
Jewellers’  Trade  Annuities,  492 


Keys,  476 

Kid  Gloves,  Cleaning,  654 
Kid,  Reviving,  190 
Kitchen  Dresser,  413 
Kites,  302 
Knotting,  445 


Lacquering,  125,  541,  558 
Lacquer,  Black,  396 ;  Brass,  317,  493 ; 

for  Iron  Goods,  13 
Lactitis,  76 
Laggings,  93 
Lamp,  Safety,  333 

Lantern,  110,  125,  476 :  Optical,  430  ; 

Sheet  Frame  for,  478 
Lathes,  30,  142,  397,  461,  524,  589,  620, 
652 ;  Attachment,  270,  324 ;  Back 
Gear,  269  ;  Change  MHieels,  430  ; 
Chucks,  13,  220,  573,  652 ;  Division 
Plate,  477  ;  Engine  for,  46 ;  Man¬ 
drel  for,  572,  685 ;  Overhead,  108, 
477 ;  Screw-cutting,  30,  317,  492  ; 
Sewing  Machine,  Adapting,  541 
Latin  Inscription,  301 
Launch,  Electric,  558 
Lead  Pipe,  Bending,  30 
Lead  Weights,  62,  350 
Leather-reviver,  509,  654 
Leather-work,  78, 190 
Lectures,  156 

Lenses,  12, 188,  204,  285  :  Grinding,  572 
Lettering  Coffin  Plates,  110,  126 
Lifts,  Hydraulic,  540 
Lightning  Conductors,  Testing,  348 
Limelight,  268 
Limewash,  300 
Lincrusta,  637 
Linen,  Waste  Fluff,  478 
Lithographic  Press,  221;  .Transposi¬ 
tion,  237 

Lithographing  on  Zinc,  13 
Lock,  Spring  Lever,  429 
Locomotive,  Electric,  142,  509 
Looking-glass,  573 
Loom  for  Horsehair,  606 
Luminous  Bell  Push,  494 
Luminous  Paint,  253,  382,  604 


Mackintosh,  558 
Macramb  Board,  13 
Magnet,  Electro,  Iron  for,  348 
Magnetic  Appliance,  270 
Magnetic  Belt,  381,  702 
Magnetism,  62,  78 
Magnetising  Steel,  382 
Mahogany,  Red  Oil  for,  556 
Mail  Cart,  412,  573 ;  Metal,  284 ; 

Wheels,  604 
Mandoline,  476,  524 
Manganese,  Peroxide  of,  28 
Mangle-springs,  621 
Maori  Ornament,  220 
Mason’s  Marking  Red,  478 
Match-making,  126 
Mattress-spring,  637 ;  Wire,  558 
Measuring  Capacity  of  Vessel,  573 
Meerschaum,  Cementing,  574 
Merourial  Column,  125 


Metals,  269,  678 
Metal  Plate  Circle,  477 
Metal  Repairs,  493 
Metallic  Paper,  333 
Mica,  540 

Micro-photography,  348 
Milling  Machine,  349,  653 
Mill  Bills,  78,  158 
Mirrors,  332,  412,  654 
Mitre  Cutting,  254 
Modelling,  366 ;  Wax,  670 
Models,  110 ;  Boiler,  653 ;  Cannon 
Carriage,  701 ;  Engines,  12,  301, 
396.  492,  557,  6o3,  670;  House,  574; 
Lighthouse.  622 ;  Locomotive,  206 ; 
Ships.  30.  45,  46,  350.  396,  414,  478, 
589,  622,  653 ;  Tower  Bridge,  430  ; 
Yacht,  141,  221,  701 ;  York  Min¬ 
ster,  556 
Mole  Traps,  61 

Monogram  Designs A.  E.  T.,  126, 
254;  T.W.  T.,  142:  J.  E.  T.,  142; 
H.  E.  B.,  142,  254 ;  W.  S.  A.,  158 ; 
A.  S.  L.,  190 ;  R.  F„  318 ;  F.  T.,  318 ; 
J.  T.  E„  270 ;  A.  M.  D.,  398, 446,  510  ; 
R.  T..  398,  462,  510 ;  S.  W„  430 ; 
W.  H.  R.,  430 ;  S.  S.  G.  C.,  478,  606  ; 
H.  T.  W„  478  ;  C.  T„  526  ;  P.  H.  P., 
526  ;  P.  L.  V.,  686  ;  E.  L.  E.,  6S6 
Monumental  Work,  461 
Moorish  Stool,  62 

Motors,  525 ;  Electro,  78,  125,  142,  174, 
285.  316.  332,  348,  381,  461,  685,  701  ; 
Oil,  221 

Moulding,  173 ;  Indiarubber,  525 ; 
Mahogany,  238 

Mounting  Prints,  etc.,  on  Linen,  189 
Music  Cabinet,  477 
Music  Holder,  605 
Musical  Glasses,  126,  461,  510,  526 


Name,  Cast  Steel  Letters,  366 
Needles,  Self-threading,  94 


Oil  Colours,  445 
Oil  Light,  78, 110 

Oil  Paintings,  Cleaning  and  Restor¬ 
ing,  142 ;  Making  a  Print  Imitate, 
492 

Oilstone,  14,  61 

Organ,  380,  573 ;  American,  173,  189 ; 

Blower,  621 ;  Reeds,  621 
Organette,  558 ;  Paper,  701 
Ovals,  621 ;  Drawing,  702 
Oven,  77 

Overmantel,  13,  365 
Oxygen,  654 


Paint,  526, 654, 669 ;  for  Conservatory 
Glass,  702  ;  for  Damp  Walls,  702  ; 
Grinding  Machine,  301 ;  Lumin¬ 
ous,  253,  382,  604 ;  Removing,  365 
Painted  China  Plaques  and  Tiles,  620 
Painting,  173,  349,  446,  557,  668.  670; 

Doll’s  House,  668;  Sateen,  621 
Pantograph,  685 

Paper,  Cellulose,  109 ;  Cigarette,  238 ; 
Making,  30 ;  Metallic,  333 ;  Old, 
46  ;  Parchment,  77  ;  Rosette,  636 ; 
Tissue,  125 

Paper-cutting  Machine,  332 
Papier-mdchl,  189,  621 
Paraffin  Cooking  Stove,  605 
Patents,  Taking  Out,  Cost,  etc.,  29, 
45,  108,  285,  428,  445,  509,  588,  604, 

637,  652, 686  ;  Agents,  220 ;  Colonial 
and  Foreign,  428 ;  Patenting  an 
Improvement  on  an  Existing 
Patent,  302,  668,  669 ;  Rules,  268 ; 
Validity  of,  284 

Paths,  Asphalte,  430,  446,  606 
Pebbles,  Cutting,  557 
Pencils  for  Lining,  348 
Pestle  and  Mortar,  333 
Philomela,  302 

Phonograph,  476,  525,  526,  557,  573,  622, 

638,  685  ;  Diaphragm,  332 
Photographic  Apparatus,  etc. :  — 

Bromide  Plate,  477 ;  Cameras,  29, 
61,  332,  477,  478,  524,  557 ;  Camera 
(Enlg.),  29 ;  Camera  Stereoscopic, 
557 ;  Camera  Blind,  205 ;  Collo¬ 
dion  Plates,  508 ;  Developer,  286  ; 
Dry  Plate  Backing,  348 ;  Enamel¬ 
ling,  621 ;  Lenses,  492  ;  Materials, 
110 ;  Negatives,  Fogging.  573  ;  Re¬ 
touching  Medium,  637 ;  Sink,  589 
Photographs,  Colouring,  525  ;  Faded, 
524 ;  Opaline,  683 ;  Revolving 
Album,  110 ;  Stand  for,  61 
Photography : — Copying,  126  :  Deve¬ 
loping,  286;  Ferrotype,  286,  573; 
of  Machinery,  18S ;  Micro,  348  ; 
Pinhole,  238,  254  ;  Printing,  702  ; 
to  Scale,  188 ;  Silhouette,  477 ;  on 
Tin,  221 

Piano  Matters,  350,  397,  558,  572 ;  Iron 
Frame,  348  ;  Panels,  494 
Picture  Cords,  Wire,  535 
Picture  Frames,  126, 142  ;  Cleats,  180 ; 
Gilding,  670 ;  Gilt,  Cleaning,  652 ; 
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Gold,  Repairing,  109 ;  Mitre,  Split, 
349 ;  Mouldings,  524 
Picture,  Restoring,  318 
Pigeon  Loft,  Trap,  573 
Pinion  Wire,  364 
Pinna,  622 

Pipes,  Hot- water,  Care  of,  462 
Pitch,  302 

Plane  Irons,  Sharpening,  253 
Planing  Mahogany,  669 
Planing  Saw,  396,  510 
Plaster  Casts,  29,  686 ;  Blackleading, 
478 ;  Figures,  221 

Plating : — Cycles,  461, 524 ;  Silver  and 
Electro-plating,  108,  220,  253,  301, 
413,  588 
Platinum,  206 

Plumber’s  Joint,  253 ;  Metal,  462 
Plumbing,  156,  429,  540,  541 ;  Wiped 
Joints,  190,  541 
Poker  Work,  413 

Polish  for  Brass,  110,  142;  Reviver, 
493 

Polishing :  —  Agate,  462  ;  Copper 
Plates,  701 ;  Fillers,  398 ;  French, 
45,  94,  109,  316,  413,  429,  525,  701 ; 
Fretwork,  525 ;  Glaze,  317  ;  Stop¬ 
ping,  398;  Turned  Work,  510; 
Wax,  429,  670;  Zinc  Plates,  701 
Prayer  Desk,  317 

Precious  Stones,  414, 542 ;  Testing,  414 
Printing  Press,  670 
Propagator,  Plant,  173,  174 
Pulleys,  524  ;  Boring,  413 ;  Size  of,  413 
Pump,  237,  397  ;  Hand,  157 
Punching  Holes,  157 
Puzzle  Tobacco  Box,  286 


Rabbit  Hutch,  333 
Railway  Carriages,  Distance  be¬ 
tween,  126 

Railways,  Broad  Gauge,  300 
Range,  Kitchen,  621,  622 
Razors,  Hollow  Grinding,  638,  654 
Rearer,  173,  221 

Reeds,  Accordion,  222 ;  Concertina, 
222,  572 ;  Harmonium,  525 ;  Organ, 
621 

Refining  Gold  and  Silver,  236 
Refuse  Destroyer,  478,  494  ;  Disposal 
of,  700 

Registration,  285 

Resolution  of  Forces,  93,  220 

Ribbon  of  Bruges,  670 

Ring,  The  Winter,  702 

Rings,  Binding  with  Leather,  222 

Rocking  Horse,  557 

Roller  Bearings,  535 

Roof,  Leaky,  397 

Roofing,  Wire-wove,  365 

Rudder,  The  Campania’ s.  556 

Rust,  Protecting  Ironwork  from,  621 


Saccharometer,  669 

Safes,  Fireproof,  188 

Sanitary  Engineer,  477,  557 

Sanitary  Science,  525 

Sash  Beads,  382,  414 ;  Making,  28,  93 ; 

Semicircular,  109 
Sashes,  Hanging,  492 
Saw  Belt,  622;  Saw  Bench,  572,  589, 


682 ;  Saw  Driving,  578 ;  Saw  Ham¬ 
mers,  13 

Saws,  461 ;  Band,  13,  540 ;  Circular, 
446,  669,  700;  Planing,  396,  510; 
Teeth,  172 ;  Speed  of,  300 
Soales  and  Balances,  Analytical,  221 
Scene  Painting,  413 
Scoops,  366 

Scratches  on  Varnished  Surface,  589 

Screen  for  Church,  93 

Screens,  206,  317,  414,  638,  653; 

Draught,  173 ;  Painting,  621 
Screw  Cutting,  30, 492 ;  Endless,  317 
Secretaire,  685 
Sewage  in  Large  Towns,  572 
Sewing  Machines,  156,  334,  636 
Sharpening  Plane  Irons,  253 
Sheet  Metal  Work,  28 
Shellac  in  Water,  653 
Ship,  Rocking,  364 
Ship's  Carpenter,  428 
Shoemakers’  Size,  14 
Shop,  To  Deaden  Sound  in,  318 
Sideboard,  366 
Silhouette,  477 
Silk,  Unspun,  236 

Silver  from  Copper  Cuttings,  590  ; 

German,  141,  701 
Silvering  Copper  Tubes,  253 
Skates,  Grinding,  60 
Skins,  Curing,  etc..  Mole,  429  ;  Dress¬ 
ing,  236 ;  Dyeing,  540 
Slate,  Enamel  on,  286 
Sleigh  Bells,  557 
Slide  Valve,  253,  652 
Slot  Machine,  652 
Smokeless  Fuel,  668 
Soap-making,  140 ;  Tray,  236 
Solder  and  Soldering,  76,  92,  286,  654. 
670 ;  Aluminium,  685 ;  Gongs,  28 ; 
Jewellery,  542,  670 
South  Kensington  Art  Library,  476 
Specifications,  174 

Spectacles,  333 ;  for  Rear  and  Front 
Sight,  252 

Specula,  Hand-working  of,  493 
Stage  Carpentry,  13 
Stage  Draperies,  558 
Stained  Glass  Designs,  318,  366 
Stains  and  Staining,  62,  94,  109,  174,  | 
396,  413, 556, 685 ;  Black  and  Ebony, 
174,  317,  604,  701 ;  Green,  220 
Stains,  Removing,  from  Imitation  i 
Ivory,  556;  from  Marble,  46  ;  Oak,  I 
638 

Stall,  Bazaar,  637 
Stamping  Out  Metal  Discs,  653 
Statuary  Ware,  221 
Steel,  Cast,  573,  700;  Sheets  for  Tin¬ 
plates,  684  ;  Tubes,  Weldless,  318 
Stereoscope,  Revolving,  237 
Stirrup,  77 
Stones,  Cutting,  573 
Stool  for  Portmanteau,  589 
Stopping,  221 

Stove,  Cooking  Paraffin,  605 
Strawboard  Pulp,  670 
Strops,  Wood-carvers’,  173 


Table,  685 
Tailoring,  14,  44,  412 
Tailors’  Crayons,  573 
Tanning  Cow-hide,  237 


Technical  Education  for  Army  and 
Navy,  428,  460,  492,  524,  572 
Telegraph  Instrument,  46,  110 ;  S.N., 
238 

Telegraph  Posts,  45 
Telephones,  157,  430, 462,  476 ;  Battery 
for,  205 ;  Transmitter,  670 
Telescopes,  461,  508,  525,  556,  684 ;  As¬ 
tronomical,  686 ;  Gregorian,  317  ; 
Newtonian,  316,  430, 556 ;  Reflect¬ 
ing,  317  ;  Refracting,  493 ;  Specula 
for,  493 

TemperingSteel,  204 
Tests  for  Woods,  636 
Texts,  Stitch  for,  301 
Thread,  Pitch  of,  492 
Tiles,  Setting,  158;  for  Hearth,  Cut¬ 
ting,  636 

Timber,  556  ;  Oak,  237  ;  Russian 
Larch,  188 ;  Size,  316 
Time,  Differences  of  Solar  and  Clock, 
686 

Tin,  366  ;  Canisters,  350  ;  Goods,  61, 
701 ;  Melting,  269 
Tinfoil,  Cement  for,  77 
Tinning  Iron  Ears,  125 
Tire,  Cement,  397,  621,  668;  Pro¬ 
tector,  477 

Tires,  Bevelling,  188 
Tool-heating  Gas  Burner,  429 
Tool-holder,  141 

Tools  :  —  Boxwood  Modelling,  189 ; 
Carpentry,  396 ;  Coachmakers’, 
605 ;  Drill,  14  ;  Engravers’,  270, 
573 ;  Hammers,  92  ;  Rebating,  189  ; 
Tinman’s,  125,  220,  524;  Turning, 
12,  333  ,•  Watch  and  Clock  Mak¬ 
ing,  396 

Tower  Bridge,  430 
Toy-making,  685 
Trade,  398 

Trains,  Workmen’s,  172 
Tramcar,  396 
Transferrotype  Paper,  524 
Transfers  for  Pottery,  381 
Traps,  Mole,  61 

Trousers,  Cutting,  412 ;  Strctcner,  654 
Trumpet,  Soldier’s,  461 
Tuning  Forks,  492 
Turbine,  141,  221 
Turners’  Company,  The,  604 
Turning  Cast  Iron,  333 ;  Quasi¬ 
square,  28 ;  Twisted  Pillar,  606 
Tusks,  Elephant,  29 
Twisted  Candlestick,  Marking  Out, 
366 

Type,  652 ;  Casting,  etc.,  252 


Upholstery,  62,  78, 189,  510 


Vacuum  Tube,  94 
Valve,  The  Throttle,  77 
Varnish  and  Varnishing,  94,  493,  621, 
622,  701,  702 ;  Carriage,  189 ;  Copal, 
188,  318 ;  Pictures,  670 ;  Removing, 
92 ;  Spirit,  510,  604  ;  Stopping-ofF 
237 

Velocity,  Angular,  29 
Veneers  589 

Venetian  Blind  Laths,  46,  110,  605 
Venison,  654 


Ventilation,  637,  668 
Ventriloquists’  Dolls,  606 
v  iola,  413 

VioUn,  174,  221,  318,  413 
Vulcanite,  221,  525 


Walking  Sticks,  44 
Wall,  Bricks  Required  for,  252  • 
Damp,  45,  702  ;  Garden,  685 
Wardrobe,  701 

Watch,  333;  Balance  Wheel,  236 ;  De¬ 
magnetising,  493,  542 ;  Materials, 
652  ;  Movements,  158  ;  Repairs, 
398,  557,  637;  Spring,  286;  Tools, 
652,  702;  Waterbury,  61,  333 
Water,  Pressure  of,  364  ;  Resistance, 
653;  to  Soften,  540;  Velocity  of 
Flow,  524  ;  Wheel,  30,  622 
W.C.  Connection,  396 
Waterproofing  Canvas,  13 
Wax  for  Modelling,  670 
Wax  Threads,  461 
Weather  Glass,  190,  702 
Wells  397 

Wetting  Trough,  253 
Whatnot,  701 

Wheel  Keys,  476;  Tooth-cutting 
Machine,  621 
Wheelmefna,  637 
Wh  eel wrigh ting,  28 
Whistles,  685 

White  Wood  Articles,  574,  622 
Whitewashing,  526 
Window  Blinds,  Cane,  333 
Windows— Casement,  253, 365;  Sashes, 
28,  93, 109,  382,  397,  414,  637  ;  Hang¬ 
ing,  492 

Window  Plants,  Winter,  654 
Wiping  Joints,  190,  541 
Wire,  285,  333;  Coupler,  701 
Wiring  and  Knocking  up,  636 
Women,  Employment  for,  572 
Wood,  46 

Wood-carving,  222,  380 

Wood,  Preservation  of,  653 

Wood  Tests,  636 

Wooden  Buildings,  126 

Wooden  House,  Ventilation,  637 

Woodwork,  Dents  in,  540 

Wood- worms,  558 

Workbox,  222,  620 

Workbox  and  Travelling  Case,  461 

Workbox  and  Writing-desk,  509 

Workshop,  93,  669 

Work-table,  412 

Wringer  Rollers,  492 

Writing-desk,  301,  448,  493 


Xylonite,  110,  685 


Yawl,  Timber  for,  29 


Zinc,  221 
Zinc  Plates,  701 
Zincographic  Ink,  492 
Zincographers’  Plates  and  Presses, 
557 

Zither,  205,  334,  412,  525 ;  Music,  206 ; 
Wood  for,  61 
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WORK  WORLD. 


Sheffield  ivory-cutters  have  plenty  of 
work,  there  being  a  good  demand  for  table- 
knife  handles,  chiefly  of  the  commoner 
varieties.  Ivory  still  maintains  its  high 
prices,  choice  cut  pieces  ranging  from  32s. 
to  60s.  per  pound. 

*  * 

One  of  the  largest  colliery  wire  ropes 
made  in  Sunderland  has  just  been  sent  from 
Messrs.  Glaholm  &  Robsen’s.  It  is  six 
miles  in  length,  and  weighs  twenty-four 
tons.  It  required  two  heavy  waggons  and 
twenty  horses  to  transport  it  from  the 
works  to  the  railway  station. 

*  * 

An  uncommon  way  of  using  enamel  in 
jewellery — viz.,  where  it  is  quite  trans¬ 
parent,  or  ct  jour ,  as  it  is  called — is  now 
to  be  well  seen  in  a  pearl,  diamond,  and 
•enamel  bracelet,  which  forms  part  of  Mrs. 
H.  Bolckow’s  bequest  in  the  South  Court  of 
the  South  Kensington  Museum. 

*  * 

Machine-cut  files  are  being  turned  out  in 
Sheffield  in  great  perfection,  the  process 
being  to  machine-cut  them  first,  and  then 
cross-cut  them  by  hand.  There  would  be 
no  objection  to  this  provided  the  goods 
were  sold  as  partly  machine  and  partly 
hand-cut,  but  complaints  are  abroad  that 
the  machine-cut  files  are  sold  as  hand-cut. 

*  # 

In  connection  with  the  Leather  Trades 
Exhibition,  to  be  held  at  the  Agricultural 
Hall,  Islington,  N.,  from  the  4th  till  the  18th 
of  April  next,  the  committee  have  decided 
to  hold  a  series  of  competitions  for  students 
and  craftsmen  in  various  branches  of  the 
boot  trade.  Twelve  silver  medals  will  be 
given  as  first  prizes,  and  for  the  second  best 
in  each  class  a  certificate  will  be  awarded. 
*  * 

The  dock  deliveries  of  timber  for  London 
still  show  a  considerable  decrease,  owing 
mainly  to  the  late  strikes.  The  returns  up 
to  the  present  show  a  decrease  of  1,887 
standards  under  the  delivery  for  the  same 
period  last  year.  The  demand  for  all  kinds 
of  timber  is  just  now  very  limited,  and 
the  stagnation  is  pervading  every  depart¬ 
ment  of  the  trade.  Some  prime  parcels  of 
Tabasco  and  Cuba  mahogany  were  sold 
recently,  and  realised  good  prices,  one  log, 


containing  175  ft.  sup.,  fetching  as  much  as 
Is.  9|d.  per  foot. 

*  * 

There  is  little  change  to  notice  in  the 
heavy  iron  trades  of  Sheffield.  Prices  re¬ 
main  unaltered,  and  there  is  not  much  pros¬ 
pect  of  improvement,  excepting  special 
lines,  such  as  railway  material.  The  slight 
improvement  noticeable  in  the  cutlery  trades 
has  just  continued,  and  matters  are  moving 
more  freely,  so  far  as  the  home  markets  are 
concerned.  In  the  departments  and  mar¬ 
kets  where  trade  was  moderately  good  last 
year  there  is  a  large  falling-off',  not  only  in 
common  goods,  but  also  in  the  more  expen¬ 
sive  class  of  merchandise. 

*  * 

Fashion  is  as  paramount  in  furnishing 
and  decorating  as  with  ladies’  costume,  of 
which  fact  the  new  season’s  designs  in 
grounded  paperhangings  give  irrefutable 
testimony.  Stripes — in  half-satin  and  talc 
effects  of  plain  colours  and  self-tones — we 
have  in  plenty  with  which  to  satisfy  the 
present  craving  for  drawing-rooms  in  “  the 
French  style.”  In  best  bedroom  lines,  and 
for  morning  rooms,  etc.,  there  is  a  surfeit 
of  charming  semi-natural  floral  designs,  all 
very  full  and  harmonious  in  colour,  although 
approaching  too  dangerously  near  imitations 
of  nature  to  be  satisfactory  as  designs  for 
wall-coverings.  Imitation  tapestry  papers 
are  also  in  strong  demand,  chiefly  for  dining¬ 
rooms,  for  which  they  are  very  suitable,  if 
selected  with  judgment  and  hung  with  skill. 
*  * 

The  dinner  of  the  Birmingham  J ewellers’ 
and  Silversmiths’  Association,  which  was 
postponed  from  last  month  on  account 
of  the  death  of  the  Duke  of  Clarence, 
is  to  be  held  to-day  at  the  Great  Western 
Hotel,  Birmingham,  with  Mr.  Chamber- 
lain  in  the  chair  as  usual.  Have  those 
people  anything  to  announce  this  year  ? 
They  have  had  something  to  say  on  three 
occasions.  First,  there  was  a  lecture  on 
jewellers’  art  by  Mr.  Chamberlain,  with 
comparisons  and  illustrations  drawn  from 
Egypt.  Another  year  he  announced  the 
starting  of  a  jewellers’  technical  school  at 
Birmingham  ;  and  last  year  that  they  had 
so  moved  the  authorities  at  the  City  and 
Guilds  Institute  here  in  London  as  to  get 
the  subject  of  goldsmiths’  work  officially 
recognised,  thus  showing  London  the  way. 
But  is  this  creditable  to  London?  Gold¬ 
smiths’  Company — w’ake  up  ! 


To  facilitate  the  transportation  of  exhibits 
for  the  Chicago  Exhibition,  arrangements 
have  been  made  with  five  hundred  railways 
and  steamship  lines.  The  British  railways 
have  undertaken  to  carry  goods  for  English 
exhibitors  to  and  from  the  port  of  shipment 
at  half  rates.  The  American  railways  will 
charge  the  usual  rates  to  Chicago,  but  will 
bring  back  the  goods  free.  Many  of  the 
steamship  companies  have  reduced  their 
tariffs  to  11s.  per  ton,  and  have  consented 
to  adopt  a  reduced  passenger  tariff  for  ex¬ 
hibitors  and  their  employees. 

*  * 

The  Midland  Counties  Trades  and  Indus¬ 
trial  Exhibition  will  be  held  at  Bingley 
Hall,  Birmingham,  from  April  11  to  May 
14.  It  will  embrace  twenty  sections,  includ¬ 
ing  Engineering  and  Machinery,  Mining  and 
Metallurgy,  recent  inventions  of  all  descrip¬ 
tions,  Decoration,  Furniture,  Gas  and  Elec¬ 
tricity,  Domestic  Appliances,  etc.  Sections 
19  and  20,  for  which  free  space  will  be 
allotted  and  medals  and  certificates  awarded, 
are  set  aside  specially  for  the  artisan  classes. 
No.  19,  Women’s  Industries,  will  include 
Carving,  Ceramics,  Domestic  Furniture  De¬ 
signs,  Artificial  Flowers,  Painting,  etc.  No. 
20,  Artisans’  Industries,  will  embrace  Models, 
Designs,  Fretwork,  Inventions,  Specimens  of 
Handiwork,  etc. 

#  * 

In  Halifax  the  engineers’  tool  trade  is  still 
depressed.  Many  of  the  shops  are  working 
short  of  usual  hands,  while  others  are 
dividing  the  work  into  week  “  shifts.”  No 
large  contracts  are  on  hand,  except,  perhaps, 
one  or  two  local  contracts  for  pipes  in  the 
foundries.  The  prospects  of  the  small  and 
thick  wire-drawing  trade  show  improve¬ 
ment.  Coating  weaving  and  worsted  spinning 
are  also  depressed ;  while  Brussels  carpet 
weaving  remains  firm,  and  tapestry  shows 
slight  improvement.  Card-making,  depend¬ 
ing  on  the  textile  trades,  remains  moderate, 
as  is  also  the  leather-belting  industry.  There 
is  a  strike  in  the  brush  trade,  which,  com¬ 
bined  with  the  present  high  price  of  ma¬ 
terials,  is  likely  to  make  difficulties  with  the 
masters.  The  Halifax  County  Council  have 
received  powers  from  the  Board  of  Trade  to 
construct  electric  -  lighting  stations  and 
supply  current  through  the  principal  thor¬ 
oughfares.  This  will,  no  doubt,  brighten 
the  prospects  of  trade  in  the  electric 
engineering  departments. 


WORK. 
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INDUCTION  COILS:  HOW  TO  MAKE 
ANI)  WORK  THEM. 

BY  G.  E.  BONNEY. 

Introduction — Definition  of  Induction — Pro¬ 
fessor  Oersted’s  Discovery  —  Professor 
Par  ad  ay’s  Experiments — Uses  of  Induction 
Coils — Batteries  for  Induction  Coils — 
Voltaic  Battery— Chromic  Acid  Battery — 
Batteries  for  Medical  Coils,  etc. 

Introduction. — On  seeing  the  title  of  this 
series  of  papers,  the  reader  may  be  inclined 
to  ask — What  is  induction  ?  and  what  are 
induction  coils  1  The  word  “  induce  ”  comes 
to  us  from  the  Latin,  and  means  to  influence, 
to  persuade,  to  impel,  to  allure.  Induction, 

:  then,  is  the  act  of  inducting — that  is,  influ¬ 
encing,  persuading,  impelling,  or  alluring. 
An  induction  coil  is,  therefore,  a  coil  em¬ 
ployed  for  inducting  purposes.  By  general 
consent  the  term  is  confined  to  a  coil  of  wire 
employed  in  inducing  electricity. 

How  does  a  coil  of  wire  induce  electricity  ? 
It  will  be  my  business  to  show,  in  the  fol¬ 
lowing  series  of  papers,  how  this  is  done. 
But  before  I  set  about  describing  a  coil  and 
its  mode  of  action,  it  will  be  instructive  to 
briefly  trace  the  history  of  the  discovery 
which  led  up  to  the  invention  of  the  induc¬ 
tion  coil  and  its  numerous  congeners. 

Whilst  Professor  Oersted,  a  Danish  philo¬ 
sopher,  and  Secretary  to  the  Royal  Society 
of  Copenhagen,  was  filling  the  office  of 
Doctor  of  Philosophy  to  the  University  of 
that  city,  he  made  a  most  important  dis¬ 
covery,  which,  when  published,  attracted 
the  attention  of  philosophers  in  all  parts  of 
the  world.  He  found  that  when  a  magnetic 
needle  was  brought  near  to  a  wire  conveying 
an  electric  current,  the  needle  appeared  to 
be  influenced  by  the  current,  for  it  imme¬ 
diately  deviated  from  its  usual  position  of 
lying  with  its  ends  pointing  to  north  and 
south,  and  placed  itself  across  the  path  of 
the  current.  It  was  rendered  clear  by  re¬ 
peated  experiments,  that  the  electric  cur¬ 
rent  exerted  an  inductive  influence  on  the 
needle,  causing  it  to  swerve  aside  from  its 
usual  line  of  magnetic  attraction.  This  dis¬ 
covery  received  close  attention  from  French 
scientists,  who  found  in  their  experiments, 
that  the  electric  current  in  a  conducting 
wire  not  only  exerted  an  influence  on  a 
magnetic  needle,  but  also  affected  the  cur¬ 
rent  passing  in  another  wire  laid  parallel  to 
it — in  fact,  the  current  in  both  wires  influ¬ 
enced  each  other.  M.  Ampere  made  the 
discovery  that  two  conducting  wires  laid 
parallel  to  each  other,  exerted  a  mutual 
attraction  whilst  the  currents  passing  in 
both  were  in  the  same  direction,  but  when 
f.  the  currents  were  passing  in  opposite  direc- 
'  tions  the  wires  exerted  a  mutual  repulsion. 

In  1831  Professor  Faraday  wound  a  long 
copper  wire  around  a  wooden  cylinder,  with 
the  coils  at  a  slight  distance  from  each  other. 
In  the  spaces  between  these  coils  he  wound 
another  copper  wire,  carefully  insulated 
from  the  other.  He  connected  the  two  ends 
of  this  second  coil  to  a  galvanometer,  and 
the  two  ends  of  the  first  coil  to  a  powerful 
battery.  On  the  instant,  when  closing  the 
circuit  of  the  first  coil,  a  current  was  induced 
in  the  second  coil,  and  its  presence  demon¬ 
strated  by  a  deflection  of  the  galvanometer 
needle.  A  similar  deflection  was  caused  at 
the  instant  when  the  wires  of  the  first  coil 
were  disconnected.  By  winding  a  coil  of 
wire  around  some  steel  needles  and  connect¬ 
ing  this  to  the  second  coil,  the  needles  be¬ 
came  magnetised  by  making  and  breaking 
contact  with  the  first  coil  and  the  battery. 
This  proved  that  the  current  passing  in  the 
first  wire  possessed  the  power  of  inducing  a 


current  in  the  second  wire  wound  on  the 
cylinder  parallel  to  the  first,  but  separated 
from  it  by  an  insulating  substance. 

Out  of  these  most  important  discoveries 
in  electrical  science,  have  grown  the  splendid 
achievements  in  the  application  of  this 
science  enjoyed  by  all  the  world  at  the  pre¬ 
sent  day.  Induction  coils  play  a  most  im¬ 
portant  part  in  nearly  all  electrical  instru¬ 
ments  and  machines.  The  discovery  of 
Professor  Oersted  led  to  the  invention  of 
the  single  needle  telegraph  instrument,  the 
galvanometer,  and  some  forms  of  ammeters. 
The  discovery  of  Professor  Faraday,  and  his 
subsequent  researches  and  experiments  in 
the  same  direction  (some  of  which  were 
published  in  1837),  led  to  the  invention  of 
electric  bells,  the  Morse  telegraph  instru¬ 
ment,  electric  relays,  electro-motors,  dynamo- 
electric  machines,  electric  transformers,  and 
many  more  electric  instruments,  in  all  of 
which  induction  coils  are  employed.  The 
tiny  electro  magnets  employed  in  telegraph 
instruments,  and  the  monster  coils  on  the 
largest  electric  light  dynamos,  are  all  induc¬ 
tion  coils,  depending  for  their  efficiency  on 
the  inductive  influence  of  electric  currents 
circulating  in  coils  of  wire. 

Were  I  to  deal  with  all  of  these  in  the 
present  series  of  papers,  I  should  monopolise 
entirely  quite  two  volumes  of  Woke,  and  it 
would  then  become  solely  an  electrical 
journal.  As,  in  Vol.  I.,  under  the  heading  of 


Fig.  1. — Simple  Voltaic  Battery  of  Glass  Cells  - 
C,  Copper  or  Carbon  Plate ;  Z,  Zinc  Plate.  Arrows 
show  direction  of  Current. 


“  Burglar  Alarms,”  I  have  shown  how  elec¬ 
tric  bells  are  made,  and  in  Yol.  II.,  under 
the  heading  of  “  Model  Electric  Lights,”  I 
have  shown  how  dynamos  are  made  and 
used,  I  propose  in  the  following  papers  to 
deal  only  with  one  or  two  other  forms  of 
induction  coils,  paying  special  attention  to 
those  little  coils  made  and  used  for  purposes 
of  amusement  and  recreation. 

Batteries  for  Induction  Coils. — Before  we 
can  obtain  an  induced  current  of  electricity, 
we  must  have  some  means  at  hand  of 
generating  a  primary  current.  The  genera¬ 
tor  may  be  a  dynamo-electric  machine,  a 
magneto-electric  machine,  or  a  battery  of 
voltaic  cells.  It  matters  very  little  what 
kind  of  generator  we  employ,  but  we  must 
have  one. 

A  Voltaic  Battery. — A  battery  of  voltaic 
cells  is  the  generator  usually  employed  with 
induction  coils  for  purposes  of  amusement. 
Voltaic  cells  are  those  in  which  zinc  is 
oxidised  or  consumed  to  furnish  a  current  of 
electricity.  They  are  sometimes  named 
galvanic  cells,  and  a  number  of  them  con¬ 
nected  together  form  a  galvanic  battery. 
One  cell  alone  may  contain  a  galvanic  pair 
or  a  voltaic  pair,  but  cannot  be  said  to  form 
a  galvanic  or  a  voltaic  battery.  We  need 
more  than  one  cell  to  form  a  battery.  The 
most  simple  voltaic  battery  is  one  made  up 
of  two  or  more  glass  tumblers  for  cells,  each 
of  which  contains  a  strip  of  sheet  zinc  and  a 
strip  of  sheet  copper,  immersed  in  water 
made  acid  by  adding  to  it  a  few  drops  of  oil 
of  vitriol  or  of  common  vinegar.  The  elec¬ 
tric  current  from  a  battery  of  this  kind  will 
be  very  feeble  and  inconstant,  but  will  serve 
the  purpose  of  furnishing  current  for  first 


experiments.  A  copper  wire  must  be 
soldered  to  each  zinc  plate  and  each  copper 
plate.  The  cells  must  be  connected  in  a  row 
by  twisting  the  wire  from  a  zinc  plate  in 
one  cell  to  the  wire  from  the  copper  plate 
in  the  next  cell,  as  shown  in  Fig.  1.  When 
connected  thus,  the  cells  are  said  to  be  con¬ 
nected  in  series.  By  adding  cell  to  cell  in 
this  way,  we  increase  the  pushing  power  of 
the  battery — that  is,  the  power  to  push  its 
current  through  a  high  resistance.  This 
rule  holds  good  in  all  batteries,  and  is  there¬ 
fore  given  here  to  act  as  a  guide  when  it  is 
desired  to  increase  the  pushing  power  of  a 
battery. 

This  small  battery  may  be  used  for  first 
experiments,  such  as  those  mentioned  further 
on,  but  would  be  useless  in  working  a  real 
induction  coil.  For  this  purpose  we  must 
have  a  constant  battery,  giving  a  strong- 
volume  of  current.  The  shocking  coils  met 
with  in  the  streets,  at  fairs,  and  sometimes 
at  bazaars,  are  usually  worked  by  a  Bunsen 
battery,  this  being  the  strongest  and  most 
constant  battery.  As  the  nitrous  funies  ex¬ 
haled  by  this  battery  (easily  detected  by 
their  odour)  are  noxious  and  injurious,  the 
use  of  it  is  inadmissible  in  a  room.  We 
therefore  dispense  with  it  in  favour  of  the 
chromic  acid  battery. 

A  Chromic  Acid  Battery. — This  battery 
may  be  as  easily  made  as  the  simple  voltaic- 
battery  just  described.  We  may  even  em¬ 
ploy  the  same  cells,  for  glass  cells  are  pre¬ 
ferable  to  those  of  any  other  material.  For 
a  small  coil,  say  3  in.  in  length  by  2  in.  in 
diameter,  glass  tumblers  will  be  large  enough, 
but  glass  jars  -with  an  incurved  top,  or  the 
vude-mouthed  vessels  known  as  pomade 
jars,  are  preferable,  because  the  acid  liquid 
is  not  so  readily  spilt  from  these  as  it  would 
be  from  glass  tumblers.  The  pint  size  is- 
also  preferable  to  the  half-pint  size,  if  re¬ 
quired  for  long  experiments,  as  the  charge 
in  a  large  cell  lasts  in  working  order  for  a 
longer  period  than  that  in  small  cells.  The. 
plates  required  in  a  chromic  acid  battery  are 
made  of  zinc  and  carbon — that  is  to  say, 
there  is  one  plate  of  zinc  and  an  opposite 
plate  of  carbon  in  each  cell.  The  zinc- 
plate  may  be  of  any  thickness  from  I  in.  to 

in.,  but  it  is  not  advisable  to  employ  thin 
plates,  because  these  soon  get  cut  through 
by  the  action  of  the  charging  acid  mixture. 
The  width  and  length  must  be  regulated  by 
the  diameter  and  height  of  the  cell.  It. 
should  be  slightly  longer  than  the  depth  of 
the  cell  and  slightly  narrower  than  its  width. 
Each  zinc  plate  must  be  coated  with  mer¬ 
cury — that  is,  amalgamated  before  it  can  be 
used ;  and  it  wall  need  to  be  frequently 
cleaned  and  re-amalgamated  to  prevent 
waste  of  zinc  and  ensure  full  power  from  the 
battery.  Connection  may  be  made  by 
means  of  a  stout  copper  wire  soldered  to  the 
upper  edge  of  the  plate  before  it  is  amalga¬ 
mated,  or  by  means  of  a  brass  clip  sold  for 
the  purpose,  and  named  a  binding-screw. 
The  last  method  is  preferable,  because,  when, 
thus  connected,  we  can  turn  the  plate  when 
the  lower  end  is  worn,  and  thus  use  up  the 
last  scrap  of  zinc,  and  can  also  keep  the 
connection  clear.  The  carbon  plate  may  be 
cut  from  gas  retort  carbon,  or  it  may  be 
bought  from  dealers  in  electrical  instruments, 
cut  to  any  required  size.  It  should  not  be 
less  than  I  in.  in  thickness,  and  should  have 
a  surface  area  slightly  in  excess  of  that  of 
the  zinc  plate.  The  highest  efficiency  is 
secured  when  the  zinc  plate  is  suspended  in 
the  cell  between  two  carbon  plates,  one  on 
each  side,  as  then  both  sides  of  the  zinc 
wear  away  equally,  and  the  larger  surface 
of  carbon  secures  more  constancy  in  the 
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current,  together  with  a  lower  internal  resist¬ 
ance  of  the  cell.  A  very  handy  arrangement 
ex  the  plates,  easily  made  by  amateurs,  is 
r,3  here  directed.  Procure  plates  of  zinc 
end  carbon  of  a  size  suitable  to  the  cells 
about  to  be  used.  Get  two  pieces  of  hard 
wood,  h  in.  in  thickness,  %  in.  in  width,  and 
long  enough  for  the  two  ends  to  rest  on  the 
edges  of  the  battery  cell ;  cut  a  recess  in 
each  piece  of  wood  to  fit  the  zinc  plate  on 
each  side  when  the  plate  is  clipped  between 
them  ;  then  give  each  piece  three  coats  of 
varnish,  or  soak  them  well  in  melted 
paraffin.  The  two  strips  of  wood  are  then 
to  be  placed  on  each 
side  of  the  zinc  plate, 
with  £  in.  of  its  top 
above  the  wood,  and 
the  two  pieces  fastened 
together  with  brass 
screws  at  the  ends.  A 
binding-screw  on  the 
zinc  will  hold  it  up  and 
serve  as  a  terminal, 
and  a  wide  -  jawed 
brass  clampwill  secure 
the  two  carbon  plates 
on  each  side  of  the 
wood.*  When  the  battery  is 
these  clamps  can  be  loosened,  and  all  the 
plates  put  into  water,  to  cleanse  them  from 
traces  of  the  solution. 

Solution  for  Chromic  Acid  Battery. — The 
mixture  for  charging  the  cells  of  this  battery 
is  made  up  of  3  ozs.of  chromic  acid  dissolved 
in  one  pint  of  water,  to  which  must  be  added 
3  fluid  ozs.  of  sulphuric  acid.  The  mixture 
must  be  allowed  to  cool  before  placing  it  in 
the  battery  cell.  If  chromic  acid  cannot  be 
obtained,  a  similar  mixture  with  bichromate 
of  potash  may  be  employed,  but  chromic 
acid  is  preferable  to  bichromate  of  potash. 

Bichro¬ 
mate  of  Po¬ 
tash  Battery. 

— The  bottle 
form  of  bi¬ 
chromate  of 
potash  bat¬ 
tery  may  also 
be  employed 
in  working 
an  induction 
coil,  or  any 
one  of  the 
box  batteries 


simple  voltaic  arrangement  of  copper  and 
zinc  plates  immersed  in  dilute  sulphuric 
acid,  held  in  glasses,  as  shown  at  Fig.  1  ;  Dr. 
Wollaston’s  improvement  of  zinc  plates  en¬ 
closed  in  a  loop  of  sheet  copper  ;  Smee’s 
battery,  with  platinised  silver  plates  opposed 
to  zinc  ;  Walker’s  battery  of  carbon  plates 
opposed  to  zinc ;  and  many  other  single  fluid 
cells  worked  with  dilute  acid,  have  all  been 
used  for  the  purpose.  Some  inventive  minds 
have  launched  out  into  modifications  of  these 
batteries,  and  have  called  the  modified 
batteries  by  their  own  names.  Similar 
modifications  have  been  made,  and  named 
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Fig.  2. — A  Convenient  Arrangement  for  Fine  Adjustment  -A,  Stand  for  Camera ;  B,  Connecting- 
Rod  turned  by  Milled  Head,  C  ;  D,  Pulley  connected  with.  Fine  Adjustment,  E  ;  F,  Screw  for 
roughly  focussing  Object. 


the  inside  pocket  of  a  coat,  and  are  curved 
to  fit  the  body.  As  the  electro-motive  force 
of  each  pair  of  elements  is  2  3  volts,  and  the 
cells  are  only  of  pocket-book  weight,  a  most 
powerful  battery  can  be  easily  carried  with¬ 
out  inconvenience.  When  once  charged, 
they  remain  in  this  condition  ready  for 
action  _  during  a  period  of  several  months  ; 
they  yield  a  large  quantity  of  current,  and 
when  exhausted  can  be  easily  re-charged, 
as  accumulators  are  charged,  by  sending  a 
strong  current  through  them  from  another 
battery  or  from  a  dynamo  machine. 

The  E.  S.  dry  battery,  the  Gassner,  and 
other  so-called  dry 
cells,  may  also  be  em¬ 
ployed  in  working 
small  medical  coils. 
These  have  the  ad¬ 
vantage  over  ordinary 
cells  in  that  they  are 
unbreakable,  and  con¬ 
tain  no  liquid  to  be 
spilled  by  overturning 
the  cells. 


not  in  use,  from  batteries  in  which  <  arbon,  surrounded 
with  peroxide  of  manga’  ese,  forms  the  nega¬ 
tive  element,  and  zinc  m  a  solution  of  sal- 
ammoniac,  forms  the  positive  element,  as 
seen  in  the  well-known  Leclanche  battery. 
The  sulphate  of  mercury  series  of  batteries, 
such  as  the  Marie  Davy  and  Latimer  Clark 
cells,  and  also  the  chloride  of  silver  series, 
represented  by  the  Gaiffe,  Warren  de  la  Rue, 
Skrivanow,  and  Schanchieff  cells,  have  all 
had  attention  from  the  modifiers  of  batteries 
for  medical  coils.  In  all  these  inventions, 
portability  and  freedom  from  messy  liquids 
and  noxious  vapours  has  been  the  chief  aim. 


MICRO-PHOTOGRAPHY  WORK. 

BY  ARTHUR  RENAUD  (B.  A.  OXOX.). 


Photography,  as  an  accessory  to  scientific 
research,  is  making  daily  advances,  and  a 
knowledge  of  its  principles  is  becoming 
more  and  more  necessary  to  the  student. 
Whether  one  is  a  devotee  of  the  telescope  or 
the  microscope,  or  even  the  chemical  labora¬ 
tory,  one  finds  the  process  of  delineating  the 
objects  under  one’s  notice  which  photography 
gives  us  of  immense  value  in  prosecuting 

one's  studies. 
And  photo¬ 
graphy  is 
quite  cap¬ 
able  of  doing 
all  that  we 
want  done ia 
that  way  if 
we  first  mas¬ 
ter  the  prin¬ 
ciples  of  the 
art.  As  Dr. 
Emerson,  the 
Naturalistic 


fig-  1.— Method  of  arranging  Camera  and  Microscope  for  Work  by  Lamplight— A,  Microscope,  the  Tube  of  which  is  inserted  in  the  Front  of  the 
Camera,  C,  and  the  Joint  rendered  Light-tight  by  means  of  the  Velvet,  B  ;  D  Lamp,  the  Light  from  which  is  reflected  from  the  Concave  Mirror,  F, 
and  concentrated  on  the  Object  by  the  Bull’s-eye  Condenser,  E.  The  Object  is  placed  at  G. 


described  in  No.  89,  Yol.  II.,  of  Work,  in 
the  series  of  papers  on  “Model  Electric 
Lights.” 

Bunsen  and  Grove  Batteries. — The  best 
effects  from  spark  induction  coils  are  ob¬ 
tained  from  them  when  worked  with  current 
from  a  battery  of  Bunsen  cells  or  of  Grove 
cells.  Persons  who  have  these  cells  and 
object  to  the  nitrous  fumes  given  off  by  the 
nitric  acid  in  the  porous  cell,  may  substitute 
for  this  a  solution  of  chromic  acid,  using  the 
same  cells  and  the  same  elements. 

Batteries  for  Medical  Coils. — Almost 
every  generator  of  electricity  known,  and 
almost  every  form  of  battery  invented,  has 
been  and  is  used  to  work  these  coils.  The 


*  Illustrated  in  Work,  p.  36,  Vol.  III. 


The  closely-sealed  forms  of  batteries  have 
therefore  been  in  most  favour.  For  pocket 
coils  (those  ingenious  little  instruments  for 
giving  unpleasant  electric  shocks  to  unwary 
and  meddlesome  outsiders)  a  compact  and 
non-messy  form  of  battery  became  a  neces¬ 
sity  ;  hence  these  have  been  generally 
operated  by  some  modification  of  the  silver 
chloride  series  of  batteries.  These  have  the 
disadvantage  of  soon  running  down,  so  to 
speak,  and  ceasing  to  give  current  after  a 
short  period  of  activity. 

Lithanode  Battery. —  Perhaps  the  best 
battery  for  these  coils  is  the  sealed  lithanode 
battery,  manufactured  by  Messrs.  Cathcart, 
Peto,  &  Radford,  the  electrical  engineers, 
for  lighting  portable  electric  lamps.  These 
cells  are  made  small  enough  to  go  into 


Photographer,  says,  in  a  description  which 
certainly  does  not  fail  in  its  object  for  want 
of  elaborateness  of  expression  : — “Not  con¬ 
tent  with  her  vast  triumphs  over  the  in¬ 
finitely  great,  she  dives  down  to  the  infinitely 
small,  and  stores  up  for  us  portraits  of 
the  disease-bearing  generation  of  Schizo- 
mycetes,  the  stiff-necked  bacteria  and  the 
wriggling  vibrio ,  the  rolling  micrococcus  and 
the  fungoid  actinomycosis ,  with  deadly 
tresses  :  these  she  pictures  for  us,  so  that  we 
may  keep  them  on  small  plates,  or  else  she 
throws  them  on  screens,  so  that  we  are  able 
to  study  their  structure.  On  those  screens, 
too,  we  can  gaze  on  the  structure  of  the 
Proteus-like  white  blood-corpuscle,  and  we 
are  able  to  study  the  very  cells  of  our 
tongues,  our  eyes,  our  bones,  our  teeth,  our 
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hairs,  and  to  keep  drawings  of  them  such  as 
anan  never  had  before.  So  the  kindly  god¬ 
dess  stints  ns  in  nothing,  for  wherever  the 
(microscope  leads  she  is  at  our  bidding. 
With  the  greatness  of  an  all-seeing  mind,  it 
(matters  not  to  her  whether  she  draws  the 
jjrotococcux  or  the  blood-cells  of  an  elephant, 
whether  she  depicts  the  eroding  cancer-cell 
-or  the  golden  scale  on  the  butterfly’s  wing. 
Anything  that  we  ask  of  her  she  does,  if  we 
"will  but  be  patient.” — (“Naturalistic  Pho¬ 
nography,”  p.  2.) 

This  is  flowing  language,  and  goes  to  prove 
'that  the  writer,  however  extraordinary  his 
■  views  on  the  focus  question  may  be  regarded 
by  some  people,  is  at  any  rate  an  enthusi¬ 
astic  admirer  of  his  art.  We  are  only  con¬ 
cerned,  at  present,  with  the  latter  part  of 
•Ms  eulogium — viz.,  the  making  of  photo¬ 
graphs  of  microscopic  objects,  chiefly  with 

•  a  view  to  turning  them  into  lantern  slides. 
It  is  frequently  thought  to  be  a  very  compli- 

•  cated  subject,  and  so  many  books  have  been 
written  descriptive  of  the  process,  which 
liave  represented  it  as  carried  out  by  means 
of  such  elaborate  apparatus,  and  made  use 
of  such  voluminous  scientific  terms,  that 
the  mind  of  the  average  amateur  has  been 
appalled  at  the  thought.  As  a  matter  of 

•  fact,  it  is  an  extremely  simple  affair,  and 
"though  (as  in  most  other  pursuits)  you  can 
liave  expensive  and  elaborate  apparatus  if 
you  like,  it  does  not  follow  that  you  will  get 
sitiy  better  results  therewith.  In  these  papers 
It  will  be  my  aim  to  give  directions  for 
accomplishing  the  feat  in  a  plain  and 

;  straightforward  manner,  and  by  means  of 
'very  simple  apparatus  which  most  amateurs 
-will  have  already,  or  at  any  rate  will  be  able 
•easily  to  make  for  themselves. 

First  of  all,  as  to  the  microscope.  This 
must,  of  course,  be  a  good  instrument,  if  the 
results  are  to  be  good  ;  unless  the  definition 
is  very  good  the  negative  does  not  stand 
'much  chance  of  being  sharp,  and  then 
-where  will  the  definition  be  when  it  comes 

-  to  be  made  into  a  lantern  slide  and  magni¬ 
fied  hundreds  of  times  ?  The  microscope 
•should,  therefore,  have  the  benefit  of  any 
■superfluous  cash  you  may  have  to  spend 
upon  it,  and  the  photographic  part  of  the 
business  can  be  simplified  to  make  matters 
equal.  The  particular  make  of  microscope 
•does  not  much  signify  ;  preferably  it  should 
be  a  monocular ,  as  you  could  only  use  one 

’  tube  of  a  binocular,  and  it  would  be  a  very 
-awkward  performance.  If  selecting  a  micro¬ 
scope  after  reading  this,  with  a  view  to 

•  microscopic  photographs,  you  should  select 
>one  that  will  not  only  stand  erect  vertically, 

but  also  turn  (with  a  screw  joint  on  the 
base),  so  that  the  tube  is  horizontal.  This 
is  much  more  convenient  to  the  beginner, 
as  it  renders  elaborate  apparatus  for  the 
photographic  work  quite  unnecessary ;  but 
.If  the  reader  has  already  a  microscope  in  his 
-possession  which  will  only  stand  vertically, 

'  there  are  still  several  methods  whereby  the 
difficulty  may  be  overcome,  with  a  little 
:  more  expenditure  of  time  and  trouble. 

To  begin  with,  I  will  assume  that  we  have 

-  at  our  disposal  a  microscope  of  the  first  kind 
—viz.,  one  that  will  stand  with  the  tube  in 
-a  horizontal  position.  The  first  thing  to  do  is 
"to  fasten  it  in  this  way :  if  it  has  a  screw  joint 
:it  can  be  firmly  clamped  ;  if  not,  as  a  general 
rule  the  friction  of  the  sides  of  the  joints  will 
keep  it  steady,  but  if  it  is  loose  it  must  be 
carefully  supported,  by  hooks  or  otherwise, 
during  the  work,  for  the  slightest  movement 
during  exposure  will,  of  course,  completely 
ruin  the  photograph. 

I  may  say  here  that  when  the  microscope 
is  in  this  position  only  mounted  objects  can 


be  used,  as  the  glass  is  standing  on  edge  ; 
consequently,  if  objects  in  a  cell,  or  living 
specimens,  are  to  be  photographed,  the 
microscope  must  be  placed  vertically,  and 
one  of  the  methods  referred  to  above  em¬ 
ployed. 

»  A  good  deal  of  the  scope  for  the  work 
which  we  have  depends  on  the  object-glass 
of  the  microscope.  This  may  be  a  power  of 
fifty  diameters,  and: for  a  beginner  it  is 
best  not  to  exceed  this  limit.  With  this 
power,  or  lower,  the  work  can  be  done  either 
by  day  or  night.  For  higher  powers  sun¬ 
light  has  to  be  employed,  which  generally 
involves  the  use  of  a  heliostat ,  which  is 
rather  an  expensive  piece  of  apparatus. 

The  camera  may  be  of  any  ordinary  type, 
preferably  a  modern  bellows-bodied  one,  and 
the  longer  the  bellows  the  better  for  our 
purpose.  Some  people  say  that  a  camera  as 
much  as  fi  ft.  in  length  should  be  used,  but 
practically  this  is  quite  unnecessary,  as  the 
ordinary  length  auswers  well ;  it  should, 
however,  rack  out  to  18  in.,  if  possible.  If 
it  will  not  do  this,  an  extra  extension  must 
be  made  of  stout  cardboard,  for  temporary  use. 

The  camera  and  microscope  being  pro¬ 
vided,  and  the  latter  arranged  horizontally 
on  its  stand,  the  camera  must  be  supported 
by  books  or  boxes,  a  ‘  such  a  height  that  the 
hole  for  the  lens  is  just  on  a  level  with  the 
tube  of  the  microscope.  The  tube  of  the 
latter  has  now  to  be  inserted  in  the  front  of 
the  camera.  They  should  not  be  rigidly 
attached  to  one  another,  hut  at  the  same 
time  they  must  be  temporarily  so  fixed  that 
movement  of  either  during  exposure,  or 
shifting  of  their  positions  when  drawing  the 
slide,  or  otherwise  (it  is  a  very  difficult 
thing  to  draw  the  slide  of  a  camera  simply 
placed  on  a  book,  without  its  tripod  screw  to 
hold  it,  without  shaking  it),  is  practically 
impossible.  A  very  good  way  to  join  camera 
and  microscope  together  is  the  following  : 

Take  off  the  ordinary  lens  used  with  the 
camera,  and  fit  into  the  flange  a  piece  of 
brass  tube  about  1J  in.  long,  and  wide 
enough  for  the  tube  of  the  microscope  to 
slip  into  it.  The  tighter  the  microscope  tube 
fits  into  it  the  better,  and,  by  having  an 
“  adapter  ”  outside,  it  can  be  fitted  to  the 
flange,  however  small  it  may  be.  When  the 
microscope  tube  is  inserted  in  this  tube,  the 
joint  has  to  be  made  light-tight.  To  do  this, 
a  cylindrical  bag  of  thick  black  velvet,  open 
at  both  ends,  is  made,  and  one  end  being 
slipped  over  the  tube  fixed  to  the  camera, 
the  other  end  goes  over  the  microscope  tube  ; 
two  elastic  bauds  are  placed  to  fasten  it 
round  each  of  the  tubes,  and  a  perfectly  light¬ 
tight  joint  is  the  result. 

This  arrangement  having  been  made,  and 
the  object  slide  placed  on  the  stage  of  the 
microscope,  the  source  of  illumination  has 
to  be  considered.  Those  who  can  give  up 
time  to  work  by  daylight,  and  prefer  that 
method  of  illumination,  can  use  a  condenser 
to  concentrate  the  rays  of  the  sun  on  to  the 
object,  but  this  being  liable  to  produce  a  con¬ 
siderable  amount  of  heat,  which  may  crack 
the  slide,  it  is  generally  thought  neces¬ 
sary  to  place  a  small  trough  of  alum  solu¬ 
tion  between  the  condenser  and  the  object  : 
this  cuts  off  some  of  the  heat-rays,  without 
materially  affecting  the  light.  If  working 
by  sunlight,  the  course  of  the  rays  must  be 
so  arranged  as  to  be  parallel  with  the  axis 
of  the  object-glass,  and  a  continuation  of  it. 

Most  workers,  however,  prefer  lamplight, 
for  obvious  reasons — the  sun  not  being 
always  at  our  disposal.  A  good  paraffin 
lamp  gives  out  more  actinic  rays  than  gas¬ 
light,  and  should,  therefore,  be  employed. 
Any  strong  lamp  will  do  ;  the  three-wick 


lantern  used  for  the  optical  lantern  will  also 
serve  for  this  purpose.  In  front  of  the  lamp 
is  placed  a  bull’s-eye  condenser  to  concen¬ 
trate  the  rays  on  the  object  ;  behind  the 
lamp  is  placed  a  concave  mirror  to  add  to 
its  illuminating  powers.  To  produce  the 
best  effect,  the  axis  of  object-glass,  con¬ 
denser,  and  mirror  must  all  be  in  the  same 
plane.  Fig.  1  will  show  the  arrangement  of 
the  different  parts  of  the  apparatus. 

The  practical  details  of  taking  the  photo¬ 
graph  are,  of  course,  simple  enough  to  any¬ 
one  accustomed  to  photographic  work.  The 
object  is  first  firmly  fixed  on  the  stage  of  the 
microscope,  in  the  centre  of  the  field  of 
view.  If  the  microscope  stage  is  provided 
with  springs  for  the  purpose,  well  and  good  ; 
if  not,  the  glass  must  be  fixed  by  means  of 
clips  or  wire  springs,  so  that  no  movement 
at  the  wrong  time  is  likely  to  occur.  The 
object  is  now  roughly  focussed  on  the  ground 
glass  by  means  of  the  ordinary  microscope 
screw,  after  which  the  fine  adjustment  is 
used  to)  get  it  quite  sharp.  Great  care  is 
needed  in  focussing,  for  if  the  negative  is 
not  sharp  in  the  extreme  the  lantern  slide 
will  be  of  no  practical  value.  There  is  no 
room  for  naturalistic  “  focalising  ”  here, 
whatever  may  be  thought  of  it  elsewhere. 
A  magnifying  focusser  should  be  used  to 
get  the  picture  sharp  on  the  ground  glass. 
When  it  is  sharp  enough,  the  dark  slide  is 
inserted,  and  the  plate  exposed  in  the  or¬ 
dinary  way. 

This  is  a  simple  enough  arrangement,  and 
will  not  take  long  to  put  together.  There 
are,  however,  several  points  on  which  success 
is  more  or  less  dependent,  and  which  I  will, 
therefore,  enumerate. 

The  tube  of  the  microscope  must  be  placed 
accurately  horizontal,  and  so  must  the 
camera,  and  the  axis  of  the  tube  of  the  mi¬ 
croscope  must  be  coincident  with  that  of  the 
tube  fixed  in  the  front  of  the  camera,  the 
former  being  thus  exactly  in  the  centre  of 
the  latter. 

It  is  a  moot  point  whether  the  eye-piece 
should  be  left  in  the  tube  of  the  microscope 
or  not  It  really  depends  on  the  eye-piece 
itself,  some  adding  to  the  clearness  of  the 
picture  and  some  detracting  from  it ;  the 
operator  must,  therefore,  be  guided  by  cir¬ 
cumstances.  If  it  is  used  the  picture  may 
be  made  larger  ;  but,  except  for  this,  some 
writers  say  that  they  have  seen  pictures 
taken  both  with  and  without  the  eye-piece 
which  were  quite  undistinguishable.  If  the 
eye-piece  is  not  used,  the  tube  of  the  micro¬ 
scope  can  be  abolished,  and  the  tube  con¬ 
taining  the  objective  used  alone.  The  tube 
holding  the  eye-piece  limits  the  field  to  a 
certain  extent,  and  it  is  not  wanted  if  the 
eye-piece  is  not  used. 

High  powers  are  very  difficult  to  manage 
to  obtain  good  pictures.  The  beginner  had, 
therefore,  better  begin  with  a  low  power- 
say  1  in. — and  proceed  to  higher  powers 
when  he  has  mastered  the  beginning  of  his 
craft.  He  will  find  that  I  in.  or  £  in.  are  as 
high  as  he  can  work  with  comfort,  but  using 
sunlight  one  can  get  much  higher  than  that, 
with  skill. 

There  is  one  curious  fact  which,  seeming 
trifling  enough  in  itself,  may  influence  the 
resulting  negative,  and  therefore  must  be 
allowed  for.  Unless  the  microscope  is  a  very 
first-class  one,  on  looking  at  the  object  when 
in  focus  it  will  be  found  that  it  is  surrounded 
by  a  red  ring  in  one  position,  but  if  the  plane 
of  focus  is  slightly  altered  the  object  will 
be  just  as  sharp,  but  surrounded  by  a  blue 
ring.  This  is  owing  to  the  glass  of  which 
the  object-glass  is  made  not  being  achro¬ 
matic.  The  latter  position,  in  which  the 
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object  is  surrounded  by  the  blue  ring,  is  the 
one  to  be  employed,  as  red,  being  a  non- 
actinic  colour,  will  produce  a  black  band 
round  the  object  in  the  photograph,  while 
the  blue,  being  actinic,  does  not  interfere 
with  the  white  ground  behind  it. 

One  obstacle,  which  slightly  interferes 
with  the  results  obtained,  consists  in  the 
diffraction  images  of  parts  of  the  object. 
These  are  more  likely  to  be  formed  by  the 
higher  powers,  as  they  depend  mainly  on  the 
relative  sizes  of  the  object  and  the  aperture 
of  the  object-glass.  This  is  one  reason  why 
better  photographs  are  generally  obtained 
with  lower  powers.  One  writer  says  that 
the  difficulty  may  be  overcome  by  throwing 
the  light  from  the  source  of  illumination  on 
to  a  translucent  screen,  and  making  this  sur¬ 
face  the  source  of  illumination.  The  expo¬ 
sure,  however,  will  of  course  be  far  longer 
under  such  a  system  of  lighting.^ 

A  practical  difficulty  with  which  the 
worker  has  to  contend  is,  that  the  long 
extension  of  the  camera  necessary  places 
him  so  far  from  the  fine  adjustment  of 
the  microscope  that  it  can  sometimes  only 
be  reached  with  the  tips  of  his  fingers,  and 
turned  at  the  risk  of  upsetting  the  whole 
concern.  This  difficulty  can  be  overcome 
in  the  following  way,  which  is  used  by 
Messrs.  Perken  &  Rayment  in  their  micro¬ 
photographic  apparatus.  A  table  a  (see 
Fig.  2)  is  made  of  sufficient  length  to  sup¬ 
port  the  camera  when  racked  out  to  its 
farthest  limits,  and  of  a  height  to  make 
the  camera  when  placed  on  it  of  the  right 
height  for  the  microscope.  Through  the 
centre  of  the  supports  (which  are  of  the 
same  length  as  the  breadth  of  the  top)  is 
fixed  a  bar  (b),  having  a  milled  head  (o')  at  one 
end  and  a  pulley  (d)  at  the  other.  This  latter 
is  connected  with  the  fine  adjustment  (e)  of 
the  microscope  by  means  of  an  endless  band, 
so  that  the  fine  adjustment  can  be  moved 
by  the  milled  head  (c).  The  focussing  is  now 
begun  by  means  of  the  screw  (e),  and  the  re¬ 
mainder  accomplished  by  turning  the  milled 
head  (c),  which  can  of  course  be  easily  accom¬ 
plished  while  keeping  the  head  under  the 
focussing  cloth. 

Ordinary  ground  glass  is  too  coarse  to 
focus  upon,  if  very  great  accuracy  is  re¬ 
quired.  Two  surfaces  of  ground  glass  can  be 
rubbed  together  with  a  little  of  the  finest 
emery  powder,  which  will  render  the  frosting 
finer  ;  or  an  ordinary  negative  glass  can  be 
coated  with  the  following  mixture  and  sub¬ 
stituted  for  the  ground  glass : — Gum  mastic, 
40  grains;  gum  sandarach,  160  grains  ;  ether, 
4  ozs. ;  benzol,  1^-  ozs. 

Mr.  G.  E.  Davis,  in  a  book  recently 
written  by  him,  advises  the  use  of  an  idea 
of  his  own  for  focussing,  which  entirely 
dispenses  with  the  ground  glass.  It  is,  he 
says,  much  preferable  to  the  old  plan. 

The  ground  glass  slide  is  removed,  and 
another  of  mahogany  is  substituted  for  it. 
This  is  pierced  with  a  series  of  seven  holes, 
into  each  of  which  the  ordinary  a  eye- piece 
of  the  microscope  will  fit.  The  thickness  of 
the  slide  is  such  that,  when  the  eye-piece  is 
pushed  in  as  far  as  it  will  go,  the  diaphragm 
lies  in  the  same  place  as  the  surface  of  the 
glass  slide.  It  is  very  important  not  to 
make  the  slide  thicker  or  thinner  than  this, 
or  the  surface  of  the  plate  will  not  be  in  the 
same  place,  and  the  picture  will  therefore  be 
more  or  less  out  of  focus.  “  To  anyone 
accustomed  to  focus  by  the  old  method,” 
says  Mr.  Davis,  “  the  present  system  will  be 
found  a  considerable  improvement,  it  being 
easy,  under  these  circumstances,  to  obtain  a 
sharp  focus  with  an  ordinary  paraffin  lamp 
when  using  the  -fa  in.  objective.” 
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The  Advantages  of  its  Pursuit. — Since  the 
Italian  Exhibition  was  held  in  London,  this 
branch  of  amateur  work  has  been  steadily 
growing  in  favour.  It  has  many  claims  to 
recommendation.  It  is  almost  the  only 
kind  of  metal-work  that  can  be  pursued  by 
ladies  and  invalids.  It  is  inexpensive,  for 
though  prices  charged  for  the  iron  strips — 
the  chief  expense— are  prohibitory  to  many, 
I  shall  show  how  they  may  be  obtained  for 
the  merest  trifle  of  cost.  The  work  when 
finished  is  saleable  at  moderate  prices. 
When  followed  as  a  pastime  many  very 
pretty  articles  of  domestic  service  can  be 
wrought  in  it,  which,  unlike  wood-work, 
are  unaffected  by  temperature,  and  are  not 
so  liable  to  fracture  and  distortion.  It  opens 
an  extensive  field  for  amateur  design,  and 
for  an  endless  variety  of  pretty  detail.  It 
is  much  more  easily  mastered  than  most 
amateur  pastimes,  than  repouss6  work,  for 
example,  or  wood-turning  or  carving,  or  the 
construction  of  elaborate  designs  in  fret¬ 
work  ;  and  much  show  can  be  made  in  very 
little  time.  There  is  practically  no  limit  to 
the  kind  of  work  that  may  be  made  or 
•ornamented  with  bent  iron.  It  is  applied 
to  lamps,  lanterns,  vases,  hyacinth-stands, 
wall-brackets,  ornamental  chains,  candle¬ 
sticks,  panellings,  lamp  -  shades,  screens, 
flower-bowls,  and  kindred  articles.  There 
is  scope,  not  only  for  variegation  of  form, 
but  also  of  colour,  not  only  by  the  use  of 
paint  and  varnish,  but  by  the  combination 
of  tin,  and  copper,  and  brass  with  iron. 
There  is  no  doubt,  therefore,  that  this 
branch  of  work  will  ere  long  become  very 
popular.  At  present  it  is  in  its  infancy, 
and  many  are  seeking  information  about 
materials,  methods,  and  designs.  I  will 
treat  of  the  first  in  this  article,  and  of  the 
latter  in  subsequent  papers. 

The  Strips  of  Iron  Employed. — The  bent 
iron  work  is  formed,  for  the  most  part,  of 
narrow  strips  of  thin  sheet  iron,  of  about 
20  gauge.  It  is  usually  cut  in  three  widths, 
f  in.,  y(r  in.,  and  |  in.  The  first  is  employed 
for  main  frameworks,  the  second  for  minor 
and  ornamental  details,  the  third  for  clips 
to  hold  the  work  together.  These  strips  are 
sold  in  coils  at  from  Is.  to  3s.  per  pound. 
Now  this  involves  a  heavy  and  an  unneces¬ 
sary  outlay.  As  the  sheet  iron  from  which 
thegtrips  are  cut  does  not  cost  more  than  l  jd. 
per  pound  wholesale,  and  as  small  quanti¬ 
ties  can  be  bought  at  about  3d.  per  pound, 
it  is  clear  that  an  enormous  profit  is  made 
by  the  ironmongers  who  cut  the  strips  from 
the  sheet  metal.  For  those,  therefore,  who 
intend  to  do  much  work  in  bent  iron  it  is 
much  cheaper  in  the  end  to  purchase  a  stout 
pair  of  shears,  buy,  say,  half  a  sheet  of  iron, 
which  would  measure  about  3  ft.  by  3  ft., 
line  it  out,  and  cut  it  into  strips  by  hand. 
A  half-sheet,  costing  6s.  or  7s.,  would  thus 
provide  a  stock  of  strips  sufficient  to  make  a 
large  number  of  articles.  Many  might  be 
able  to  borrow  a  stout  pair  of  shears  of  a 
friendly  blacksmith,  and  so  save  their  cost. 
Working  in  this  economical  fashion,  the 
cost  of  material  need  not  become  a  deterrent 
to  taking  up  this  beautiful  department  of 
work  v/hich  all  can  do. 


When  the  strips  are  cut  out  they  should! 
be  kept  ready  for  use  in  a  small  compass  by- 
rolling  them  into  little  coils  of  about  3  in, 
diameter,  and  binding  them  with  clips  cut 
from  the  narrowest  strips. 

Tools. — There  are  other  expenses  co  be- 
incurred  besides  those  for  material.  A  few- 
plain  tools  are  necessary.  But,  at  the  out¬ 
side,  these  need  not  cost  more  than  30s. 
The  essential  tools  are  the  following  : — 

Tinmen's  Snips. — Fig.  1  shows  a  pair  of 
tinmen’s  snips.  A  pair  8  in.  long  costs  about 
2s.  3d.  These  are  used  for  cutting  off  the 
strips  of  iron  to  the  lengths  required. 

Pliers. — Pliers  of  various  sorts  and  sizes 
are  used  for  bending  the  iron.  Their  num¬ 
bers  and  size  will,  of  course,  depend  upon 
the  cash  available.  With  a  wider  range  of 
tools  a  wider  range  of  work  can  be  done,., 
with  less  of  makeshift  and  lost  time. 

Cutting  Pliers. — First  there  is  the  pair  of 
cutting  pliers  (Fig.  2).  These  comprise  flat 
jaws  (a)  and  a  cutting  edge  (b).  The  latteir 
is  not  required  so  much,  because  the  snips 
fulfil  the  purpose.  Nevertheless,  the  pliers 
will  cut  off  the  narrower  strips  of  iron  if  the- 
snips  do  not  happen  to  be  at  hand.  The 
primary  function  of  the  pliers,  however,  lies 
in  the  jaws.  Between  their  flat,  roughened- 
up  faces  short  lengths  of  strip  are  flattened 
out  and  straightened,  curves  that  are  not  . 
regularare  corrected,  the  kinks  being  pressed 
out,  and  one  end  of  a  strip  is  held  while  the 
length  left  free  is  bent  to  any  curvature  re¬ 
quired,  or  waved,  or  twisted. 

Round-nosed  Pliers. — The  curves  are  im¬ 
parted  to  the  strips  by  means  of  round¬ 
nosed  pliers  (Fig.  3).  These  range  from 
4  in.  to  8  in.  in  length.  A  single  pair  from 
7  in.  to  8  in.  in  length  is  the  most  generally 
useful.  To  this  a  smaller  pair  may  be- 
added  at  discretion.  The  jaws  of  the  pliers 
being  taper,  give  a  gradation  in  diameter 
that  renders  them  adapted  for  a  slight  range 
of  curvature.  But,  for  the  most  part,  the 
curves  formed  do  not  correspond  with  the- - 
curvature  of  the  pliers,  being  much  larger, 
and  much  of  the  art  to  be  acquired  consists 
in  the  regular  formation  of  these  curves 
without  being  alternately  flat  and  curved 
or  “kinked.”  The  only  portions  whose 
curves  correspond  with  those  of  the  pliers- 
occur  at  the  commencement  of  the  volutes. 

Long-nosed  Pliers. — The  long-nosed  pliers  ■ 
(Fig.  4)  are  used  both  for  turning  round  the- 
larger  curves  and  for  correcting  the  flatter 
portions  that  occur  during  their  formation. 
They  are  also  employed  in  clinching  the 
clips  by  which  the  scrolls  and  other  orna¬ 
mental  portions  are  secured  to  one  another 
and  to  the  framings,  the  iron  clips  being- 
pinched  between  their  jaws  upon  the  work. 

Pincers. — Common  pincers  are  also  used1 
for  a  variety  of  purposes  in  the  manipula¬ 
tion  of  the  strips. 

Punching  Holes.  —  Holes  have  to  be 
punched  in  the  iron  for  rivets .  The  punches- 
are  made  of  steel.  What  are  called  “  bract 
punches”  will  do,  being  about  in.  in 
diameter  at  the  point  (Fig.  5,  a).  The  iron 
(b)  is  laid  upon  the  end  grain  of  a  block  oi 
hard  wood  (c)  for  support,  while  the  punch 
is  being  driven  through.  A  bench  hammer 
of  about  I  lb.  weight  is  also  required. 

Vice  and  Anvil. — A  bench  vice  is  also  . 
wanted.  A  watchmaker’s  vice  will  do  very- 
well,  but  a  small  parallel  bench  vice  is  better, 
because  more  suitable  for  the  heavier  work 
of  the  framings.  A  small  anvil  (Fig.  7,  a)„ 
or  a  stake  (b),  or  both  of  them,  will  also  bo 
very  serviceable  for  bending  and  riveting 
upon.  These  can  be  pinched  in  the  vice. 

Work  is  commenced,  and  held  in  the  vieo- 
during  some  sections  of  its  manipulation.. 
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and  during  filing.  Upon  the  vice  iron  strips 
may  be  flattened,  and  upon  its  beak  some 
curved  portions  can  be  more  conveniently 
bent  and  hammered  than  with  the  flat-  and 
round-nosed  pliers. 

Gloves. — For  ladies’  delicate  hands,  a  pair 
of  old  kid  gloves  is  almost  indispensable. 
Without  them  the  rough  edges  of  the  cut 
iron  will  scratch,  and  make  the  fingers  sore. 
The  inconvenience 
of  working  with 
gloves  on  will  wear 
off  with  practice. 

E  l  eme  ntar y 
Forms.  —  Most  of 
the  elementary 
forms  of  curves 
used  in  the  bent 
iron  work  are 
shown  in  the  group 
(Fig.  8).  They  are 
not  numerous,  but 
are  turned  in  many 
sizes  and  united  in 
many  combina¬ 
tions.  Before  at¬ 
tempting  to  con¬ 
struct  any  design 
in  this  work,  it  is 
better  to  devote  a 
few  hours  to  prac¬ 
tice  in  these  ele¬ 
mentary  forms. 

How  to  Bend 
Curves. — In  any  of 
the  volute  or  scroll 
forms  marked  A  pro¬ 
ceed  as  follows  : — 

Take  the  strip  to 
be  bent  in  the  left 
hand,  or  in  the  jaws 
of  the  flat-nosed 
pliers  held  in  the 
left  hand,  take  the 
round-nosed  pliers 
in  the  right  hand, 
and  twist  the  free 
end  of  the  iron  into 
the  small  curve,  a. 

Work  the  pliers 
gradually  out¬ 
wards,  forming  in 
detail  the  enlarging 
curves  of  the  vo¬ 
lute,  and  so  dimin¬ 
ishing  down  to  the 
small  curves,,  b. 

Difficulties.  — 

But  I  must  be  a 
little  more  precise 
than  this  ;  for  it  is 
not  so  easy  to  form 
these  curves  as  the 
description  would 
seem  to  imply.  The 
difficulty  is  to  form 
flowing  curves 
without  flats  or 
kinks.  The  first 
efforts  will  produce 
these  results,  and 
the  way  to  prevent 
this  is  to  work  very 
deliberately,  not  trying  to  bend  too  much  at 
once,  and,  where  practicable,  to  avail  one¬ 
self  of  the  aid  afforded  by  templet  curves. 
The  chief  error  to  be  avoided  in  bending 
curves  is  that  of  trying  to  do  too  much  at  a 
time.  The  small  curves,  whose  diameters 
correspond  pretty  closely  with  the  diameter 
of  the  pliers,  are  easily  done  ;  the  difficulty 
lies  in  the  flatter  ones.  The  flatter  parts 
should,  therefore,  be  bent  by  a  succession  of 
rapid  movements  of  the  pliers,  a  very  slight 


bending  of  the  iron  being  imparted  in  each 
successive  position  of  the  pliers. 

Templet  Bods  and  Pins.—  Have  also  a 
number  of  tapered  rods  of  wood  or  metal 
handy.  The  curves  can  be  bent  quickly 
and  accurately  around  these,  the  gradual 
increase  in  the  curves  being  obtained  by 
moving  the  work  from  one  section  of  the 
rods  to  others.  Also  a  number  of  short 


wooden  pins  of  various  curvatures  can  be 
tenoned  into  a  board  (Fig.  9),  standing  up 
only  about  half  an  inch,  and  the  iron  bent 
around  these.  Very  many  curves  can  be 
finished  perfectly  with  such  an  appliance. 
The  pins  also  afford  a  ready  means  of  test¬ 
ing  the  uniform  accuracy  of  a  number  of 
similar  curved  scrolls.  Again,  when  finish¬ 
ing  the  smaller  parts,  a  and  b,  it  is  better, 
when  the  terminal  curve  is  very  small,  not 
to  turn  it  completely  with  the  wire  pliers, 


for  the  force  requisite  to  turn  it  is  apt  to 
alter  the  curvature  of  adjacent  portions  and 
produce  kinks.  It  is  better,  then,  to  insert 
the  small  end  of  a  mandrel  and  pinch  the 
terminal  curve  round  it  with  the  flat-nosed 
pliers. 

There  is  this  advantage  about  bending  the 
work  :  that  the  iron  being  so  thin,  all  flats 
can  be  pinched  out  and  good  curves  ulti¬ 
mately  produced  ; 
but  a  great  deal  of 
time  is  wasted  thus, 
so  that  it  is  better 
to  learn  the  art  of 
producing  perfect 
curves  at  once, 
even  though  the 
process  may  seem 
tedious  until  prac¬ 
tice  produces  ex¬ 
pertness  in  the  art. 

Various  Curves. 
— In  Fig.  8  the 
curve,  a',  is  one  of 
the  minor  curves 
chat  occur  plenti¬ 
fully,  being  fast¬ 
ened  with  clips 
(shown  enlarged  at 
h)  to  the  major 
curves,  a.  The 
curves  at  B  are 
slightly  modified 
forms  of  a,  but 
they  are  very  useful 
and  very  common, 
c  and  c'  are  leaves, 
and  are  most  easily 
bent.  The  centre 
of  o'  is  filled  in 
with  a  midrib  and 
scrolls  :  these  are 
frequently  formed 
in  copper.  For  the 
tendrils  (d)  the  iron 
is  simply  bent  back¬ 
ward  and  forward 
w  ith  th  e  wire  pliers. 
E,  E  are  tendrils  of 
a  different  type, 
that  lie  closer  to 
their  scrolls  than  D. 
e',  e'  are  supension 
chains,  formed  by 
twisting  the  iron 
continuously  in  one 
direction  with  two 
pairs  of  pliers.  F,  f 
are  double  curves, 
extensively  used  in 
ornamentation,  g  is 
a  chain  link  used  in 
bent  iron  work,  h 
is  one  of  the  clips 
for  binding  the 
curves  together.  J 
is  an  ornamental 
border,  carried 
round  a  panelled 
design. 

We  shall  meet 
with  the  applica¬ 
tions  of  these  forms 
in  subsequent  articles,  so  that  I  need  not 
dwell  on  them  now.  In  the  meantime,  I 
want  my  readers  to  become  familiar  with 
their  outlines,  and  to  practise  their  forma¬ 
tion.  Strips  of  tin  cut  from  old  biscuit-tins 
will  serve  for  preliminary  practice,  and  cost 
next  to  nothing.  In  our  next  paper  we 
shall  treat,  among  other  points,  of  riveting 
and  the  methods  of  punching  holes  ;  and  so 
lead  our  students  on  by  easy  stages  to  a 
useful  knowledge  of  Bent  Iron  Work. 
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AN  ARTISTIC  PARLOUR  BOOKCASE. 

BY  F.  JEKMAN. 

Introduction— Dimensions — Wood— Plinth  and 
Drawer — Side  Panels— Ornamental  Gal¬ 
lery — Shelves — Conclusion. 

The  accompanying  drawings  show  how  a 
very  useful  piece  of  furniture  may  be  made 
ornamental,  without  the  application  of  ex¬ 
pensive  material  and  fittings  to  attain  this 
desirable  object.  Besides  this,  I  have  en¬ 
deavoured  to  give  a  character  of  its  _ 

own  to  the  design,  and  at  the  same 
time  to  be  careful  not  to  violate  the 
rules  of  good  taste  and  proportion. 

I  have  refrained  from  giving  ele¬ 
vations,  plans,  etc.,  as  they  take  up 
a  good  deal  of  room  which  might 
otherwise  be  filled  with  more  inter¬ 
esting  matter,  and  perhaps  it  might 
not  be  found  convenient  to  adhere 
to  the  sizes  given  in  such  elevations. 

The  sketch  sufficiently  shows  the 
design  and  general  appearance  of 
the  bookcase,  so  that  the  reader 
may  easily  get  out  his  own  working 
drawings  from  it, 
and  the  following 
description  if  lie  is 
so  inclined.  I  should, 
however,  mention  a 
few  sizes  of  the  ob¬ 
ject  from  which  the 
sketch  is  taken.  The 
height  from  floor  to 
cornice  is  5  ft. ; 
height  to  top,  2  ft. 

7  in. ;  height  to  bot¬ 
tom  of  plinth,  1  ft.  4 
in. ;  width  along 
front,  2  ft.  10  in. 
depth  of 
part,  1  ft. 
depth  of 
shelves,  9 
these  measurements 
are  thought  too 
small,  they  can  easily 
be  enlarged,  care 
being  taken  to  keep 
the  same  proportions : 
for  instance,  if  it  is 
advisable  to  make  the 
case  higher,  the  width 
and  depth  should 
be  increased 
in  similar 
proportion. 

Walnut  is 
about  the 
best  wood 
for  the  exe¬ 
cution  sf  this 
design,  but  it 


recommend  that  the  plinth  be  inlaid  with 
lines  of  narrow  brass,  which  will  give  a  very 
charming  effect.  Care  must  be  taken  in 
setting  out  the  contour  of  this  plinth,  as  it 
makes  a  great  difference  if  the  profile  is 
correct  or  not.  The  plinth  gives  an  appear¬ 
ance  of  strength  and  solidity  to  the  lower 
part  of  the  bookcase.  Small  cut  aprons  are 
introduced  to  connect  the  legs  and  plinth. 

The  drawer  is  intended  for  the  reception 
of  loose  prints  and  drawings.  In  making 
its  front,  allowance  must  be  made  for  the 
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Fig.  2.— Fretwork  Panels  at  Sides. 


bottom 
3  in. ; 
book- 
in.  If 


Fig.  6.— Handle. 


can  be  made  cheaply  in  white  deal.  In  this 
latter  case  the  wood  should  be  selected  of  an 
even  grain  and  without  large  or  loose  knots. 
It  is  better  to  pay  a  higher  price  for  the 
wood  than  to  have  cheap  material  covered 
with  these  defects.  Brass  fittings  will  afford 
a  pleasing  contrast  with  the  wood.  Figs.  6 
and  7  show  suitable  designs  for  the  handles 
and  escutcheon. 

The  legs  are  lj  in.  square,  and  taper,  with 
brass  shoes  at  the  bottom  for  their  protec¬ 
tion.  All  the  rails  are  11  in.  square,  tenoned 
into  the  legs.  Fig.  5  is  a  section  through  the 
bottom  part  of  the  front,  and,  as  the  reader 
will  observe,  shows  the  manner  in  which 
the  boldly  projecting  plinth  is  made  up, 
moulded  fillets  being  applied  in  three  places 
and  the  angles  mitred  properly.  If  the  book¬ 
case  is  made  in  walnut  I  would  strongly 


Fig.  1.— Perspective  Sketch  of  Parlour  Bookcase. 

projecting  half-bead.  This  detail  is  very 
frequently  met  with  on  the  edges  of  the  door 
in  old  clocks.  The  drawer  is  otherwise 
made  in  the  ordinary  way  with  hidden  dove¬ 
tails.  In  fitting  together,  the  front  mould  is 
apt  to  get  damaged,  and  the  necessary  precau¬ 
tions  should  be  taken  to  avoid  this.  Fig.  4 
is  the  section  of  a  mould  run  round  the  edge 
of  the  top.  The  two  side  panels  are  filled  in 
with  Jin.  stuff,  fitting  at  the  back  into  re¬ 
bates  in  the  legs,  etc.  An  excellent  method 
of  ornamenting  it  is  to  fill  up  the  front  with 
a  design  in  fretwork.  If  this  is  cut  out  and 
filled  in  closely  against  the  sides,  it  will  have 
the  rich  appearance  of  sunk  or  “  incised  ” 
work,  as  if  is  technically  called,  in  which  the 
ground  is  removed,  leaving  a  flat  projecting 
design.  Fig.  2  is  an  original  design  which 
would  prove  suitable  for  the  panel.  It  may 


be  applied  to  various  other  purposes,  apart 
from  this  bookcase.  An  ornamental  brass¬ 
headed  nail  is  shown  in  the  centre. 

Fig.  3  is  a  section  of  the  cornice  and  the 
gallery  above.  This  latter  is  formed  of  a 
top  and  bottom  rail  (the  former  has  a  mould 
worked  on  the  edge).  The  turned  balus¬ 
ters,  or  “spindles,”  are  2i  in.  high  sight 
size — that  is,  between  the  rails — but  allow¬ 
ance  must  be  made  for  circular  pins  at  top 
and  bottom.  When  these  have  been  pro¬ 
cured  from  the  turner’s,  the  centre  of  each  pin 
must  be  marked  in  the  proper  place, 
at  equal  distances  apart  on  the  rails, 
and  the  holes  bored  to  admit  them, 
being  careful  not  to  bore  too  deeply 
into  the  top  rail.  After  trying  the 
pins  and  holes,  they  are  glued  and 
put  together.  The  top  will  accom¬ 
modate  a  few  vases  or  other  orna¬ 
mental  articles. 

The  bookcase  proper  is  formed  of 
£  in.  sides  and  shelves,  the  latter 
fitting  into  grooves  cut  in  the  sides. 
The  shelves  should  be  fixed  to  suit 
the  size  of  the  majority  of  volumes 
which  they  are  required  to  accom¬ 
modate.  A  row  of 
books  of  different 
heights  does  not  look 
well  in  a  parlour. 
This  bad  effect  is 
partly  obviated  by  a 
leather  bordering, 
cut  to  a  scalloped 
or  other  ornamental 
pattern,  and  nailed 
with  brass-headed 
nails  to  the  shelf,  at 
the  heads  of  the 
books.  The  border 
also  helps  to  keep 
out  the  dust  from 
settling  on  the  tops 
of  the  books. 

In  conclusion,  I 
might  add  that  the 
design  will  admit  of 
much  alternative 
treatment.  Besides 
enlargement,  as  ex¬ 
plained  before,  the 
plinth  may  be  omit¬ 
ted  and  another 
drawer  put  in  similar 
in  size  to  the  one 
above  (in 
which  case, 
of  course, 
the  apron 
piece  must 
still  remain), 
or  thegallery 
may  be  re¬ 
moved  and 
an  ordinary  or  a  circular  pediment  inserted 
at  the  top. 

Much  might  be  added  concerning  matters 
of  detail,  but  as  “Shop”  is  open  to  all 
readers  of  Work,  any  question  which  it  may 
be  necessary  to  ask  will  be  speedily  answered 
in  that  part  of  our  Journal.  Thus,  if  any 
reader  should  be  in  difficulty  about  markets 
and  prices  for  woods,  I  will  willingly  answer 
his  queries,  or  possibly  our  specialist  A.  J.  H. 
will  do  so.  Then  as  to  polishing  or  staining, 
so  much  has  already  appeared  in  Work  upon 
these  subjects  that  little  need  be  said  on 
this  head.  Yet  our  Editor  would  prefer 
that  no  reader  should  debar  himself  the 
privilege  of  asking  any  specific  questions  on 
any  matter  not  clear  to  him.  With  all  this 
encouragement,  then,  wood-workers  can 
safely  go  ahead  with  the  present  design. 


Fig.  7.  —Escutcheon. 
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Our  Programme.  —  With  the  present 
number  of  Work  this  publication  enters  upon 
the  fourth  year  of  its  successful,  vigorous 
existence  and  influence,  the  latter  extending 
— as  the  “Shop”  columns  constantly  evi¬ 
dence — to  the  remotest  corners  of  the  world. 
A  sense  of  this  wide  and  rapidly-growing 
acceptance  of  the  publication  has  led  to  a 
desire  to’still  further  extend  the  sphere  and 
usefulness  of  Work  as  a  journal  for  workers  ; 
and  it  is  with  this  view  that  arrangements 
have  been  made  to  incorporate  those  many 
new  and  important  features  announced  in  our 
previous  number — features  which  will  have 
the  effect  of  rendering  Work  unique  amongst 
journals  of  its  class.  As  the  present 
number  indicates,  the  variety,  character,  and 
excellence  of  matter  and  illustrations  will 
continue  as  heretofore,  while  the  new  and 
important  papers  which  have  been  arranged 
for  publication  in  the  present  volume  will 
show  that  much  new  ground  will  be  opened 
up  in  nearly  every  branch  of  professional 
and  amateur  work.  Most  important,  how¬ 
ever,  is  the  position  which  Work  will  in  the 
future  occupy  in  relation  to  the  Trade  and 
Labour  market — a  position  in  which  we  are 
sure  to  have  the  cordial  support  of  our 
thousands  of  well-placed  readers.  Already 
arrangements  have  been  made  for  a  weekly 
supply  of  Trade  and  Labour  notes,  and  news 
from  the  chief  home  workshops  and  indus¬ 
trial  centres  ;  while  from  time  to  time  will  be 
presented  direct  intelligence  from  Colonial 
districts  offering  fields  and  opportunities 
for  emigrants  and  workers  who  suffer  from 
the  overstocked  condition  of  the  home 
labour  market,  the  fluctuations  in  which  so 
immediately  affect  the  workman,  and  in 
which  he  cannot  but  feel  the  deepest  interest. 
Thus  Work  enters  upon  something  of  a  new 
existence,  with  a  much  wider  and  more 
extended  field  of  usefulness  before  it. 

Electric  Lighting. — With  a  fitfulness 
which  has  hitherto  been  characteristic  of 
this  species  of  illumination,  the  electric 
light  is  once  more  disputing  the  place  of  gas 


in  London.  The  St.  Pancras  parish  authori¬ 
ties  are  making  experiments  which  bid  fair 
to  become  a  complete  success.  The  huge 
standards  along  the  centre  of  the  Euston 
Road  are  a  great  improvement  upon  the 
roadside  uprights,  inasmuch  as  a  better  dis¬ 
tribution  is  afforded  for  the  light,  and  the 
shadows,  which  were  so  great  a  defect  in 
some  of  the  experiments  in  other  parts  of 
London,  are  avoided.  When  the  Euston 
Road  lighting  is  completed,  one  of  the  worst 
thoroughfares  by  night  in  London  will  be 
transformed  into  a  perfectly  safe  and  valu¬ 
able  route  for  increased  vehicular  and  pedes¬ 
trian  traffic.  Hatton  Garden— an  important 
spot,  as  being  the  centre  of  the  diamond 
trade,  and  where  any  day  merchant  and 
dealer  may  be  seen  disputing,  in  true  Semitic 
style,  the  colour  and  carat  value  of  trea¬ 
sures  from  Kimberley,  Brazil,  and  New 
South  Wales — is  also  to  have  the  new  light.. 
This,  too,  in  the  offices  as  well  as  the  street. 
Remembering  the  eight  months  of  black, 
foggy  weather  which  this  climate  affords  us 
annually,  the  electric  light  will  be  a  priceless 
boon  to  the  buyers  and  sellers  of  precious 
stones  who  here  do  congregate. 

Betting. — No  greater  evil  besets  working 
men  and  youths  in  shops  and  factories  than 
the  disastrous  habit  of  betting  in  small 
sums,  especially  upon  horse-racing — a  mis¬ 
chievous  system  which  seems  to  have  ob¬ 
tained  with  a  class,  who  can  least  afford  it,, 
throughout  the  length  and  breadth  of  the- 
land.  With  the  flat-racing  season  in  the 
immediate  future,  it  is  well  to  sound  a  note 
of  warning  against  this  pernicious  practice, 
and  to  urge  all  employers  of  labour  to  exert 
themselves  to  an  endeavour  to  abate  the 
nuisance.  Remedial  measures  are  sorely 
wanted,  and  it  is  not  difficult  to  indicate  the- 
direction  from  which  these  should  spring. 
Schemes  to  make  saving  and  habits  of  thrift 
more  tempting  to  the  working  man  are  chiefly 
required.  Betting  and  gambling  largely 
obtain  because  the  interest  which  the  work¬ 
man  can  get  for  his  superfluous  shillings  is- 
not  worth  his  thinking  of,  and  it  is  not  sur¬ 
prising  that  the  Post  Office  Savings  Bank 
has  no  attraction  for  him.  It  ought  to  be- 
within  the  power  of  every  working  man  to 
become  a  part  proprietor  in  the  business — 
even  though  it  be  a  small  one — in  which  he 
has  spent,  or  hopes  to  spend,  the  best  years- 
of  his  life ;  and  when  this  system  is  liberally 
considered  and  carried  out  by  masters  and 
directors,  a  most  effective  blow  will  be  given 
to  the  hopelessly  unsound  betting  transactions 
in  which  working  men  somehow  find  time  and 
money  to  engage — of  course  profitlessly.  F rom 
time  to  time  the  bishops  and  ministers  decry 
the  evil  from  congress  rostrum  and  pulpit. 
This  is  not  enough.  A  practical  effort  is 
needed,  and  here  a  real  piece  of  work  is  pre¬ 
sented  to  the  heads  of  religious  denomina¬ 
tions  in  this  country.  With  the  machinery 
at  the  command  of  the  bishops,  for  instance, 
and  their  personal  knowledge  of  the  wants, 
ways,  and  means  of  their  dioceses,  it  is  not 
unreasonable  to  assume  that  many  plans 
might  be  formed  of  a  local  nature  for  the 
profitable  employment  of  monies  of  the  poor, 
which  as  savings  should  come  under  the 
trusteeship  of  the  bishops.  Co-operative 
stores  in  every  parish  ought  to  be  possible, 
and  these  with  working  results  which,  not 
forgetting  the  element  of  perfect  security, 
ought  to  offer  some  better  return  for  the  in¬ 
vested  savings  than  the  Government  2%  per 
cent.  Some  little  practical  effort  of  this 
kind  would  do  more  good  than  much  pulpit 
oration  in  abating  the  betting  evil  amongst 
factory  hands  and  shopmen. 
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DESIGN  FOR  MILKING  -  STOOL  OR 
PLAQUE. 

BY  FLORENCE  HUDSON. 

This  design  may  be  carried  out  in  various 
ways.  It  works  out  very  effectively  in 
wood  carving,  in  low  relief,  with  a  roughened 
ground,  and  also  may  be  treated  in  either 
of  the  ways  suggested  for  carrying  out 
the  design  for  a  chess  -  table  in 
Vol.  III.,  p.  769.  It  would  look 
still  better  carried  out  in 
brass  repousse  work. 

As  a  decoration  for 
a  plaque,  various 
methods  suggest 
themselves,  it 
may  be 
painted  in 
th  e  na¬ 
tural 


HOW  TO  WHITEWASH  A  CEILING. 

BY  E.  DICKER. 

The  first  thing  is  to  have  the  room  as  clear 
as  possible,  and  tack  a  width  of  old  news¬ 
papers  round  the  walls  half  an  inch  from 
the  ceiling  to  protect  the  wall-paper.  The 


It  is  of  the  utmost  importance  to  have  a 
scaffold  board,  at  such  a  height  from  the 
floor  that  you  can  comfortably  reach  the 
ceiling.  Have  a  pair  of  steps  at  each  end 
of  the  board,  though  two  chairs  will  answer 
the  purpose,  or  even  the  table  alone.  Now, 
with  a  pail  of  clean  water,  a  distemper 
brush,  a  large  piece  of  sponge,  and  a  piece 
of  coarse  canvas  on  the  board  or  table  be¬ 
side  you,  start  at  one  end  of  the  room 
to  lay  or  soak  in  a  patch  with  water, 
gently  stirring  the  old  distem¬ 
per  with  the  brush.  Get  the 
old  distemper  thoroughly 
soaked,  then  wash  it 
off  with  the  canvas, 
finishing  with 
the  sponge, 
frequently 
rinsed  in 
water. 
The 


colours 
of  flowers 
and  leaves 
on  ordinary 
red  terra-cotta, 
leaving  the  natu¬ 
ral  red  as  back¬ 
ground  ;  or  on  white 
terra-cotta  or  china,  a  soft 
blue  background,  gradually 
merging  into  brownish  -  green  at 
the  base,  would  blend  well  with  the 
leaves  and  stalks  there. 

It  might  also  be  treated  conventionally — 
the  flowers  w'hite,  or  any  fancied  colour, 
with  a  gold  or  silver  centre,  the  leaves  and 
grasses  in  such  colours  as  would  contrast 
or  harmonise  well.  The  background  might 
be  entirely  gold,  or  silver,  or  any  metallic 
bronze,  or  the  design  might  be  outlined 
with  gold  after  painting,  and  the  background 
of  one  colour  diapered  with  gold.  It  would 
help  the  student  to  have  the  natural  corn 
and  daisy  before  him  or  her. 


for  vp 
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living,  Painted  Plaque, 


best  way  to  tack  the  paper  up  is  to  cut  sections 
or  slices  about  a  quarter  of  an  inch  thick  off 
some  ordinary  corks,  and  drive  the  tacks 
through  these,  then  through  the  paper  into 
the  plaster,  making  drawing-pins  of  them, 
as  it  were,  with  cork-heads. 

Our  next  object  is  to  thoroughly  wash  off 
the  old  distemper  or  whiting  from  the  ceil¬ 
ing,  being  careful  to  wash  the  ceiling  only, 
and  not  to  let  the  dirty  water  run  down  the 
paper  or  splash  all  over  the  place.  ' 


object  for 
this  is  to  get 
rid  of  every 
trace  of  the  old, 
d  is  temper  or  whi  t- 
itig.  Do  not  wet 
the  ceiling  more  than 
is  absolutely  necessary, 
and  frequently  change  the 
water  as  it  gets  dirty.  If  the 
distemper  is  difficult  to  get  off 
oil  account  of  the  original  coat  having 
been  “  bound  down,”  as  it  is  called,, 
instead  of  being  washed  off  before  it  was  re¬ 
whitened  (and  this  is  very  often  done  for  the 
sake  of  cheapness),  two  pennyworth  of  liquid 
ammonia  in  half  a  pail  of  water — in  a 
separate  pail — when  you  are  soaking  in,  will 
greatly  assist  you.  I  should  caution  you 
against  touching  the  paper  with  the  brush, 
but  to  finish  the  last  inch  or  so  from  the 
paper  with  the  sponge  or  canvas. 

If  there  are  any  cracks  in  the  ceiling  they 
should  now  be  repaired  by  filling  in  with  a 
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stopping-knife  a  little  plaster-of-Paris  mixed 
■with  water.  Any  loose  plaster  in  the  cracks 
should  be  got  rid  off  before  filling  in.  A 
little  whiting  mixed  with  the  plaster  will 
keep  it  from  setting  too  quickly.  Any  dirty 
stains  in  the  ceiling  should  have  a  coat  of 
thin  white  paint,  and  if  you  have  to  paint 
■any  stains  I  should  paint  the  cracks  when 
they  are  dry.  Now  put  a  double  handful 
of  Young’s  patent  size  in  a  saucepan  with 
about  two  pints  of  water,  and  put  it  on  the 
fire  until  it  thoroughly  melts,  stirring  it  all 
the  while,  being  careful  not  to  let  it  either 
boil  or  burn.  When  quite  dissolved,  turn 
it  into  a  clean  pail,  and  give  the  ceiling  a 
coat  of  the  size  with  your  distemper  brush, 
which  must  have  been  thoroughly  washed 
before  using  it  for  this  purpose.  Of  course, 
any  paint,  etc.,  on  the  ceiling  must  be  dry 
before  doing  this,  and  you  must  take  care 
to  cover  every  part  of  the  ceiling  with  the 
size.  Do  not  take  up  a  lot  at  a  time  in 
your  brush,  but  simply  dip  it  in  the  size 
about  two  inches. 

To  prepare  the  whitewash,  break  up  into 
large  pieces  about  four  balls  of  whiting  into 
a  pail,  and,  just  covering  it  with  cold  water, 
let  it  stand  all  night. 

In  the  morning  pour  off 
all  water  that  will  run 
away,  and  thoroughly 
mix  the  wet  whiting 
with  your  hand  until  it 
becomes  a  thick,  even 
paste.  Now  add  about 
half  an  egg-cupful  of 
dry  ultramarine  blue, 
stirring  it  well  in  with 
the  whiting.  Next  put 
2  lbs.  of  Young’s  patent 
size  in  a  saucepan  over 
the  fire,  with  only  just 
sufficient  water  to  keep 
it  from  burning,  and 
stirring  it  all  the  time, 
taking  great  care  that 
it  neither  boils  nor 
burns.  When  it  is 
thoroughly  dissolved 
pour  it  on  the  whiting, 
and  mix  the  whole  well 
together.  Now  set  it 
aside  in  a  cool  place  until  it  turns  to  a 
jelly.  When  it  is  quite  cold,  with  a  distem¬ 
per  brush  rub  it  through  a  coarse  piece  of 
canvas  stretched  over  the  top  of  a  clean  pail, 
and  it  will  then  be  ready  for  use.  Now 
lightly  rub  over  the  whole  of  the  ceiling 
with  a  piece  of  fine  glass-paper,  to  take  off 
any  little  knots  or  brush-hairs  left  by  the 
clear-coleing.  Dust  the  ceiling,  and  whiten 
it.  The  way  to  lay  the  distemper  on  is 
not  to  take  up  too  much  in  the  brush,  and, 
whatever  you  do,  be  careful  not  to  flick  the 
brush  at  the  end  of  each  stroke,  or  you  will 
splash  everything.  You  can  work  the  brush 
in  any  direction,  but  be  sure  that  every  part 
of  the  ceiling  is  covered  with  distemper, 
taking  care  to  keep  the  edges  of  the  various 
patches  going — that  is  to  say,  do  not  let  any 
edge  get  dry  before  you  come  to  it  again. 
This  is  why  it  is  so  essential  to  have  a 
scaffold  that  is  easily  movable  from  one  end 
of  the  room  to  the  other.  The  whitening 
must  be  done  very  expeditiously ;  in  fact, 
any  ceiling  over  14  ft.  square  should  not  be 
attempted  single-handed  without  some  pre¬ 
vious  practice. 

If  there  is  an  ornamental  cornice  in  the 
room  too  niggling  to  be  got  at  by  the  brush, 
a  smaller  brush  called  a  “  distemper  tool  ”  is 
used  both  in  the  washing  off  and  whitening. 
In  using  this  brush  in  the  whitening,  push 
it  up,  as  it  were,  into  the  ornamental  parts 


as  you  would  a  stencil  brush ;  in  fact,  it  does 
not  much  matter  how  you  get  it  on,  so  long 
as  it  is  put  on  evenly  and  all  covered. 

A  new  distemper  brush  should  be  worn  in 
a  bit  before  you  attempt  to  whiten  a  ceiling. 
The  fact  of  washing  off  a  ceiling  will  be 
almost  sufficient  to  wear  it  in.  After  it  is 
done  with,  wash  it  out  thoroughly  and  lay 
it  by,  but  particularly  bear  in  mind,  before 
you  attempt  to  use  it  on  any  other  occasion, 
to  soak  it  in  water,  or  you  may  find  that  the 
hairs  will  fall  out  through  it  being  too  dry. 
This  last  remark  applies  to  nearly  all 
brushes  used  in  house  decorating.  The  price 
of  a  good  12  oz.  distemper  brush  is  about 
5s.  or  6s.,  and  a  distemper  tool  Is.  The 
rest  of  the  materials — which  you  would 
most  likely  have  to  purchase  at  an  oil  shop 
— are  as  follows  : — 4  lbs.  size,  4d.  ;  4  balls 
of  whiting,  2d. ;  ^  bag  plaster,  2|d. ;  blue, 
Id.  ;  |  lb.  paint  (if  necessary),  3d. 

The  next  paper  of  this  series  will  be  on 
How  to  Paper  a  Room— a  most  important 
consideration  in  view  of  coming  hot  days 
(which  are  certainly  due  to  us)  and  the 
callousness  of  the  average  landlord  respect¬ 
ing  the  comfort  of  tenants. 


FROM  WATER  TAP 


Fig.  i .  r 

Liebig  Condenser.  Fig.  1.  —View  of  Condenser  complete— A,  Large  Tube ;  B,  Stand ;  C,  Tube 
through  which  heated  Water  escapes  ;  D,  Tube  with  Funnel  at  End ;  E,  End  of  Glass 
Tube  ;  F,  Receiver  for  Condensed  Liquid  ;  G.  Indiarubber  Connecting  Tube  ;  H,  Vessel  in 
which  Liquid  is  heated.  Fig.  2.— Section  of  Tube.  Fig.  3. — Upper  Part  of  Support. 

HOW  TO  MAKE  A  LIEBIG  CONDENSER. 

BY  R.  W.  C. 


The  Liebig  condenser  is  an  instrument 
which  is  used  in  distilling  operations.  It  is 
suitable  for  distilling  water  for  photographic 
purposes,  or  for  manufacturing  scents. 

Fig.  1  shows  the  condenser  when  com¬ 
pleted,  and  the  manner  in  which  it  is  set  up 
when  in  use.  It  consists  of  a  large  tube  (a), 
which  rests  in  a  slanting  position  on  a 
wooden  support  (b).  Each  end  of  the  tube  is 
stopped  up  with  a  metallic  plate,  and  a  long 
glass  tube  is  passed  through  it  and  projects 
at  both  ends,  but  is  bent  at  e  and  straight 
at  the  opposite  end.  A  vessel  (f)  is  placed 
under  e  to  catch  the  distilled  liquid  as  it 
drips  out.  The  upper  part  of  the  large  tube 
is  pierced  with  two  holes,  into  which  are  in¬ 
serted  a  tube  (d),  having  a  funnel  fixed.to  its 
upper  end,  and  another  tube  (c),  which  is 
bent  over  as  shown  in  the  illustration.  A 
retort  or  other  vessel  (h),  in  which  the 
liquid  to  be  distilled  is  boiled,  is  connected 
to  the  glass  tube  by  a  piece  of  indiarubber 
tubing  (g). 

The  first  part  of  the  condenser  which  we 
■will  construct  is  the  large  tube  (a).  Procure 
a  metal  tube  about  30  in.  long  and  3  in.  in 
diameter  ;  solder  a  piece  of  sheet  zinc  over 
each  end  so  that  it  is  quite  water-tight.  A 


hollow  brass  curtain-rod  will  form  a  very 
good  tube,  and  will  have  a  neater  appearance 
than  an  ordinary  soldered  tube.  Then  bore 
four  holes  about  |  in.  in  diameter,  two 
through  the  centres  of  the  metal  plates  and 
two  through  the  top  in  the  position  shown 
in  Fig.  1.  These  holes  can  be  easily  made 
by  an  ordinary  metal  drill  fitted  into  a  brace. 
Get  a  piece  of  brass  tube  1  in.  in  diameter 
and  8  in.  long,  and  cut  it  into  four  pieces, 
each  two  inches  in  length.  Then  solder  one 
of  these  pieces  over  each  of  the  holes  which 
you  have  made  in  the  large  tube,  which  will 
now  have  the  appearance  presented  by  Fig. 
2.  Having  done  this,  solder  a  flap  of  metal 
under  the  large  tube  about  3  in.  from  each 
of  its  ends.  These  flaps  are  to  prevent  it 
from  slipping  downwards  when  placed  on 
the  stand.  Fit  each  of  the  four  tubes  with 
a  sound  cork,  and  paint  all  the  metal  work 
with  any  colour  that  you  please.  The  tube 
may  now  be  set  on  one  side  to  dry  while  we 
proceed  with  the  construction  of  the  stand. 

The  shape  of  the  stand  is  shown  in  Fig.  1. 
It  consists  of  a  base  about  7  in.  wide,  on  to 
which  two  upright  pieces  are  fastened. 
These  uprights  support  the  tube:  one  is  about 
two  inches  higher  than 
the  others,  and  the  top 
part  of  each  is  hollowed 
out  so  that  the  tube 
will  fit  into  it.  The 
shape  of  the  uprights 
is  shown  in  Fig.  3.  They 
are  further  strengthened 
by  fastening  braces,  the 
position  of  which  is 
shown  in  Fig.  1,  on  to 
the  side  of  each  and  on 
to  the  base.  In  fixing 
the  uprights  on  to  the 
base  they  must  be  ar¬ 
ranged  so  far  apart  that 
the  distance  between 
them  is  equal  tc  the  dis¬ 
tance  between  the  metal 
flaps  which  you  soldered 
on  to  the  large  tube. 

We  will  now  con¬ 
struct  the  tubes  c  and 
d  (see  Fig.  1).  The  for¬ 
mer  is  simply  a  brass 
tube  bent  into  the  shape  shown  in  the 
figure.  It  is  fitted  on  to  the  large  tube  by 
inserting  it  into  a  hole  bored  in  the  cork 
which  was  fitted  into  the  small  brass  tube 
nearest  to  the  end  where  the  vessel  which 
holds  the  liquid  to  be  distilled  is.  The  tube 
D  is  also  a  brass  tube,  and  is  fixed  on  to  the 
large  tube  in  the  same  manner  as  e.  A  tin 
funnel  is  soldered  on  to  the  top  of  it. 

The  glass  tube  which  passes  down  the 
centre  of  the  tube  a  must  now  be  fitted  into 
its  place.  It  is  about  £  in.  in  diameter,  and 
can  be  procured  from  any  chemist’s.  It  is 
fitted  into  the  metal  tube  in  the  same  way 
that  c  and  d  are. 

The  condenser  is  now  completed.  To  use 
it,  the  water  or  other  liquid  to  be  distilled  is 
placed  in  a  glass  retort,  which  is  connected, 
as  was  before  observed,  to  the  glass  tube  by 
a  short  piece  of  indiarubber  tubing.  The 
metal  tube  is  filled  with  water  by  pouring 
some  into  the  funnel  until  it  begins  to  run 
out  at  the  tube  c,  under  which  a  vessel  is 
placed  to  catch  the  overflow.  The  water  in 
the  retort  is  then  boiled  by  placing  a  spirit- 
lamp  or  gas-burner  underneath  it.  In  a 
short  time  the  distilled  liquid  will  begin  to 
drip  out  at  e.  Fresh  water  must  be  con¬ 
tinually  poured  into  the  funnel,  which  will 
expel  the  heated  water  through  c.  This 
operation  is  performed  by  allowing  water 
from  a  tap  to  drop  slowly  into  the  funnel. 
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STORY  OF  THE  ST.  GOTHARD  TUNNEL. 

BY  HENRY  FRITH. 

There  are  five  great  European  tunnels,  each  one 
of  which  has  something  to  specially  recommend 
it,  whether  as  a  marvel  of  engineering  skill,  for 
its  elevation,  for  its  peculiar  scenery,  or  for  diffi¬ 
culties  of  construction  overcome.  Of  the  Alpine 
railways  connected  with  the  great  tunnels,  the 
St.  Gothard  and  the  Arlberg  will  here  chiefly 
claim  our  attention.  But  the  Semmering  line 
was  the  pioneer  railway  over  the  Alps  of  Europe. 
It  connects  Vienna  with  Trieste,  and  was  opened 
in  1854.  The  Brenner  railway  is  the  most  lofty ; 
but,  unlike  the  Semmering  and  other  Alpine 
lines,  it  boasts  no  “  summit  ”  turned.  The  Mont 
Cenis  tunnel  was,  in  1871,  an  easy  first  in  mag¬ 
nitude  until  St.  Gothard  was  pierced,  and  this 
magnificent  success  put  all  the  other  tunnels  in 
the  shade  most  completely. 

Before  the  St.  Gothard  Railway  was  built, 
there  was  no  direct  line  from  frequented  Switzer¬ 
land  into  Italy.  In  1S69  M.  Favre  accepted  the 
contract  for  this  stupendous  undertaking — how 
stupendous,  how  toilsome,  and  how  dangerous 
comparatively  few  people  stop  to  consider.  What 
amount  of  work  is  represented  by  the  railway  ? 
Just  glance  at  a  few  simple  facts  and  figures 
before  peeping  into  the  tunnel  itself. 

The  line  occupied  nearly  ten  years  in  con¬ 
struction — from  1872  to  1882.  It  was  opened  on 
the  1st  of  June  in  the  latter  year.  The  cost  of 
the  line  was  238,000,000  francs ;  or,  roughly, 
£9,520,000.  It  climbs  from  the  level  of  the  Lake 
of  Lucerne  to  a  height  of  3,786  ft.,  and  its 
greatest  gradient  is  1  in  4.  It  will  give  some 
idea  of  the  work  generally  performed  if  we  state 
that  there  are  altogether  fifty-six  tunnels  of  more 
than  twenty-five  miles  collectively  in  length : 
there  are  forty-two  viaducts  and  bridges  of 
considerable  size  and  span,  besides  arches.  The 
wonderful  spiral  tunnels  are  a  peculiar  feature 
of  this  truly  magnificent  route. 

On  the  6th  of  December,  1871,  the  St.  Gothard 
Company  was  formed ;  the  chairman  was  Doctor 
Escher,  of  Zurich.  To  the  aggregate  amount 
already  mentioned  as  finally  required,  Italy, 
Germany,  and  Switzerland  contributed  in  certain 
proportions :  Italy  paid  about  £2,250,000,  and 
the  others  £1,500,000  each  as  subsidy. 

The  construction  of  the  tunnel  through  the 
summit  of  the  pass  was  confided  to  M.  Louis 
Favre,  who  took  it  in  hand  on  the  12th  of  Sep¬ 
tember,  1872.  The  preliminary  work  of  pushing 
in  the  headings  was  performed  at  Goschenen  on 
June  4th,  1872,  and  at  Airolo  on  July  2nd.  The 
obstacles  met  with  were  almost  sufficient  to  damp 
the  boldest  spirits.  At  first  only  hand-labour 
was  employed,  and  the  hard,  stubborn  rocks,  the 
invading  water,  the  unyielding  clay,  the  giving 
way  of  masonry  caused  by  pressure,  all  militated 
against  M.  Favre  and  his  army  of  workmen. 
The  springs  tapped  were  formidable,  the  want  of 
air  trying ;  still  the  labourers  persevered.  Four 
thousand  men,  all  of  the  nationalities  interested, 
dug  and  carted  and  bored  doggedly  day  by  day. 

Boring  machines — Ferroux  perforators — were 
employed,  and  worked  by  air  compressed  into 
one-twentieth  of  its  volume  by  water-power  at 
hand.  This  air  was  stored  in  large  reservoirs, 
and  admitted  by  means  of  pipes  into  the  work¬ 
ings,  where  the  rock  perforators  were  forced  by 
it  with  the  greatest  velocity  of  the  pistons. 
Eighteen  hundred  strokes  a  minute,  each  stroke 
hitting  the  rock  with  an  estimated  force  of  two 
hundred  pounds,  meant  business  ! 

The  cutting  of  this  immense  tunnel  was  pro¬ 
ceeded  with  in  a  straight  line  from  both  ends 
simultaneously.  When  a  number  of  holes  had 
been  perforated  by  the  machines,  dynamite  was 
introduced,  the  match  was  lighted,  a  horn  blown 
to  warn  the  men,  and  then,  after  an  anxious 
pause,  a  tremendous  explosion  shook  the  moun¬ 
tain.  The  smoke  was  driven  out  by  compressed 
air,  the  shattered  masses  removed,  and  the  boring 
was  recommenced. 

An  “  air  locomotive  ”  was  employed  to  drag  the 
train  of  trucks  laden  with  the  debris.  The 
appearance  of  the  workings  was  fantastic  in  the 
extreme.  A  deep,  dripping  aperture,  in  the 


gloomy  depths  of  which  lanterns  could  be  seen 
flitting  about,  the  sound  of  trickling  water  and 
rushing  cascade,  a  dull  explosion,  the  rattling  of 
the  “  engine,”  the  banging  of  trollies,  the  glisten¬ 
ing  rocks,  the  sense  of  impending  danger,  and 
the  consciousness  of  6,000  ft.  of  solid  mountain 
overhead,  were  quite  sufficient  to  occupy  one’s 
senses  and  furnish  food  for  reflection. 

But  not  to  Nature  alone  were  all  the  difficulties 
to  be  ascribed.  A  riot  occurred  amongst  the 
workmen  in  July,  1875,  and  serious  consequences 
were  feared.  But  it  was  quelled  after  a  while. 
Then  the  burning  of  Airolo  interrupted  opera¬ 
tions  in  1877  ;  but  of  all  the  saddest  days  in  those 
sad  years  of  toil  was  the  19th  of  July,  1879,  when 
M.  Louis  Favre  died. 

He  was  visiting  the  works  with  some  friends, 
and  speculating  upon  the  completion  of  the  work, 
when,  inside  the  tunnel,  he  was  struck  by  an 
apoplectic  fit,  and  fell  into  the  ready  arms  of  his 
companions.  Every  possible  remedy  was  tried, 
but  in  vain  :  he  died  almost  immediately,  on  the 
scene  of  his  great  undertaking,  amid  the  darkness 
and  the  turmoil  of  the  works. 

This  untoward  event,  however,  could  not  be 
permitted  to  interfere  with  the  progress  of  the 
tunnel.  A  touching  tribute  to  the  energetic  and 
practical  Favre  was  paid  by  his  workmen  to  his 
remains,  and  a  public  funeral  attested  the  esti¬ 
mation  in  which  his  native  canton  held  him.  He 
“  should  have  died  hereafter  !  ”  Meantime,  the 
great  work  proceeded. 

During  the  month  of  February,  1880,  it  became 
evident  that  thetunnel  would  be  perforated  shortly. 
The  workmen  could  hear  each  other,  and  specu¬ 
lation  was  rife  concerning  the  point  at  which  the 
first  perforation  would  be  made.  Would  the 
men  and  machines  meet  P  Had  the  levels  been 
correctly  estimated  P  Had  the  direction  been 
properly  maintained  ?  More  than  nine  miles  of 
solid  earth,  and  still  more  solid  rock,  had  origin¬ 
ally  separated  the  workmen.  Would  they  meet 
within  the  mountain  depths,  or  were  they  pursuing 
each  other  in  vain  ?  Were  those  echoes  or  the 
tapping  of  the  rival  machines  ? 

On  the  29th  of  February,  1880,  all  doubts  were 
set  aside.  The  last  thin  stratum  betwixt  the 
northern  and  southern  armies  of  labourers  was 
pierced.  The  men  greeted  each  other  cheerfully, 
delighted  that  the  bore  had  been  so  true.  But 
for  awhile  the  hand-grips  were  withheld.  A 
small  case  containing  a  portrait  of  Louis  Favre 
was  the  first  thing  to  pass  from  hand  to  hand. 
So  the  men  recognised  their  master,  and  honour¬ 
ably  gave  him  the  pas. 

There  was  only  2  in.  difference  in  the  levels, 
and  only  13  in.  in  the  directions  of  the  cuttings, 
through  all  those  miles  of  mountain  !  The  actual 
length  of  the  tunnel  proved  to  be  just  25  ft. 
shorter  than  the  estimate  calculated  in  surveys  ! 
Well  might  we  exclaim  ‘  ‘  Prodigious  !  ”  in  the 
face  of  such  close  calculations  as  these. 

The  men  had  met,  but  the  tunnel  was  by  no 
means  yet  completed.  It  was  not  actually 
finished  until  New  Year’s  Day,  1882 — now  ten 
years  ago.  The  cost  of  the  tunnel  was  about 
£2,320,000.  Its  length  is  16,308’9  yards — -9A 
miles.  Its  elevation  varies  from  3,638  ft.  north 
to  3,756  ft.  south,  above  the  sea,  and  3,787  ft.  in 
the  centre.  It  is  2,930  yards  longer  than  the 
Cenis  Tunnel;  the  slope  is  6  in  1,000  on 
the  Swiss,  and  2  in  1,000  on  the  Italian  side.  ■ 

The  St.  Gothard  Tunnel  has  a  double  line  of 
rails,  and  is  lighted  by  lanterns.  There  is  no 
inconvenience  in  the  transit  of  sixteen  or  seven¬ 
teen  minutes  ;  and  last  year  the  writer  expe¬ 
rienced  no  sense  of  discomfort,  save  “  blacks,” 
even  outside  the  carriage.  The  “  kelicoidal  ” 
tunnels  are  unique,  but  we  have  no  space  to 
describe  them  here.  The  other  tunnels  are 
lengthy.  Of  all  on  the  line,  fifty-six  in  number, 
twenty-seven  are  to  the  north  and  twenty-eight 
to  the  south  of  the  Great  St.  Gothard  Tunnel. 

In  our  next  paper  in  this  Series  of  Great 
Engineering  Triumphs  we  shall  hope  to  interest 
our  young  readers  especially  in  another  not  less 
wonderful  example  of  labour  and  enterprise ;  and 
from  time  to  time  so  extend  the  stories  as  to 
gradually  make  our  readers  familiar  with  the 
greatest  among  these  vast  monuments  of  skill 
and  patience. 
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SCIENCE  TO  DATE. 

Diamonds  in  Meteorites. — During  the  early  part 
of  last  year  a  discovery  was  made  of  several  masses 
of  meteoric  iron  in  Arizona.  An  examination  of 
these  meteorites  in  the  laboratory  has  revealed  the 
interesting  fact  that  they  contain  diamonds,  both 
black  and  white.  They  are  small,  and  of  little  com¬ 
mercial  value,  but  the  discovery  is  interesting 
mineralogically,  as  it  is  the  first  time  that  diamonds 
have  been  found  in  meteorites,  though  their  presence 
has  been  suspected. 

Carbon  and  Iodine  Compound.— A  very  inte¬ 
resting  compound  of  carbon  and  iodine,  of  which 
the  formula  is  CIt,  has  been  recently  discovered 
by  M.  Moissan,  the  eminent  French  chemist,  who 
is  so  well  known  by  his  experiments  on  fluorine. 
Carbon  tetra-iodide,  as  the  compound  is  called,  is 
prepared  by  heating  boron  iodide  (a  substance  which 
has  also  been  recently  discovered  by  M.  Moissan) 
and  carbon  tetra-chloride  in  a  sealed  tube  for  one 
hour  at  a  temperature  of  80°  to  100°  C.  The  new 
substance  is,  after  purification  and  sublimation  in 
racuo,  obtained  in  magnificent  brilliant  red  crystals, 
resembling  the  artificial  rubies  prepared  some  time 
ago  by  M.  Fremy.  It  possesses  very  remarkable 
chemical  properties,  acting  energetically  with  many 
substances.  One  particularly  interesting  reaction 
is  that  when  dissolved  in  carbon  tetra-chloride  and 
warmed  with  silver  fluoride  it  gives  off  gaseous 
carbon  tetra-fluoride. 

Electricity  and  Light. — M.  Blondlot  has  recently 
made  a  determination  of  the  velocity  of  propagation 
of  electro -magnetic  waves.  He  finds  it  to  be  ap¬ 
proximately  186,000  miles  per  second.  This  agrees 
with  the  best  determinations  of  the  velocity  of  fight, 
and  lends  valuable  evidence  in  support  of  the  con¬ 
clusion  that  luminous  vibrations  are  only  particular 
cases  of  electro-magnetic  vibrations. 

New  Alloy  of  Aluminium.— A  new  alloy  of 
aluminium  and  titanium  has  been  discovered  by 
Mr.  Langley,  the  well-known  American  astronomer, 
which  possesses  a  hardness  almost  equal  to  that  of 
steel,  while  it  is  not  much  heavier  than  aluminium 
itself.  The  proportion  of  titanium  added  must  be 
less  than  ten  per  cent.,  for  if  it  exceeds  this  quantity 
the  alloy  becomes  too  brittle  for  ordinary  purposes. 
It  is  very  probable  that  this  alloy  will  become  of 
great  industrial  importance. 


NOTES  FOR  WORKEPS. 

British  oak  timber  is  stronger  than  that  grown 
in  Canada  and  Dantzic. 

Ivory  can  be  made  soft  and  nearly  plastic  by 
soaking  in  phosphoric  acid.  If  washed  with  water, 
pressed,  and  dried,  it  will  regain  its  former  con¬ 
sistency. 

The  best  wood  for  an  aquarium  is  East  India 
teak.  No  metal  should  be  exposed  to  the  water. 

Edison  will  exhibit  at  the  St.  Petersburg  Elec¬ 
trical  Exhibition  a  speaking  watch.  The  dial 
represents  the  human  face,  and  within  is  a  phono¬ 
graph.  The  mouth  opens  and  tells  the  hours, 
half-liours,  and  quarters.  It  can  also  be  used  as  an 
alarum,  remarking  several  times  running  at  the  set 
time,  “It  is  time  to  get  up.” 

Canada  Balsam  can  be  cleaned  from  micro¬ 
scopical  slides  by  rubbing  them  with  a  rag  dipped 
in  spirits  of  turpentine  or  benzine. 

The  velocity  necessary  to  carry  a  gaseous  molecule 
from  the  moon  to  the  earth  is  a  little  over  two  miles 
per  second. 

Fifty-three  per  cent,  of  all  the  sugar  now  sold 
is  obtained  from  the  beetroot,  the  remaining  forty- 
seven  per  cent,  coming  from  the  sugar-cane. 

1Yhen  first  tried — about  one  hundred  years  ago — 
the  amount  of  sugar  got  out  of  a  beetroot  was  only 
two  to  three  per  cent.  ;  it  is  now  about  fourteen. 
This  is  due  to  improved  machinery  and  to  the 
improvement  of  the  roots  themselves  from  careful 
cultivation. 

During  the  late  earthquake  in  Japan  there  were 
seven  hundred  and  thirty  distinct  shocks.  This 
earthquake  is  thought  to  have  been  caused  by  a 
mountain,  which  has  disappeared,  falling  into  one 
of  the  bottomless  underground  cavities  which  are 
known  to  exist. 

The  quantity  of  blood  in  the  human  body  varies, 
but  is  generally  about  one-tenth  the  total  weight  of 
the  body. 
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TRADE:  PRESENT  AND  FUTURE. 


Cycle  Trade. — The  season  1892  has  opened  aus¬ 
piciously.  Makers  and  wholesale  dealers  are  every¬ 
where  jubilant  over  the  reception  given  their  repre¬ 
sentatives  and  the  large  orders  placed  with  them 
for  the  season  just  opening.  Apart  from  home  con¬ 
sumption,  so  to  speak,  large  consignments  of  cycles 
are  exported  to  America,  our  colonies,  as  well 
as  the  continent  of  Europe.  These  consignments 
are  larger  and  earlier  than  in  any  preceding  year. 
The  St.  George’s  Engineering  Co.  despatched  to  the 
Continent  last  month  the  largest  consignment  that 
ever  left  Birmingham.  The  magnitude  of  the 
orders  placed  this  season  may  be  gathered  from  the 
fact  of  a  Glasgow  firm  of  dealers  having  received 
from  a  Birmingham  maker  a  consignment  of  1,000 
safety  bicycles,  and  in  little  more  than  two  weeks 
they  had  sold  of  them  over  150.  The  run  on  these 
machines  has  been  so  great  that  the  firm  has  raised 
the  prices.  This  firm  can  show  a  stock  of  1,500 
machines.  A  Wolverhampton  maker — by  no  means 
the  largest — has  orders  on  his  books  amounting  to 
£5,000,  and  is  prepared  to  turn  out  2,500  machines 
during  the  present  season. 

Timber  Trade. — As  an  instance  of  the  great 
increase  in  the  consumption  of  wood  in  London, 
it  is  worth  noting  that,  while  in  1855  it  was 
6,802,000  pieces,  in  1890  the  number  had  increased 
to  33,198,000.  Padouk — an  East  Indian  wood  very 
similar  to  mahogany,  but  of  a  redder  colour — is  now 
making  its  way  in  the  market,  and  is  much  used  for 
handrails,  bath-tops,  panels,  and  for  furniture,  as  it 
looks  very  beautiful  when  polished.  Some  ceiling 
ornaments  made  of  wood  -  pulp  in  imitation  of 
plaster  were  offered  up  at  a  timber  sale-room  in 
London  last  week,  and  were  sold  at  prices  varying 
from  2s.  to  9s.  fid.  each,  according  to  pattern  and 
size. 

Joinery  Trade. — At  the  last  meeting  of  the 
Edinburgh  and  Leith  joiners,  a  report  from  the 
Conciliation  Board  was  submitted,  embodying  the 
draft  of  the  working  rules.  A  good  deal  of  discus¬ 
sion  took  place,  but  ultimately  it  was  agreed  to 
accept  them  in  the  meantime,  and  to  modify  them 
afterwards  in  the  light  of  subsequent  experience  of 
their  working. 

Painting  and  Decorative  Trades. — Trade  in 
London  this  season  .will  be  rather  quiet.  White 
lead  is  low  in  figure ;  leading  London  houses  are 
offering  “  Genuine  ”  at  £20  per  ton  for  this  season’s 
delivery.  The  strike  of  London  carpenters  has  done 
for  the  building -trade  house-painters  as  much  injury 
as  the  recent  death  amongst  royalty  has  effected  in 
West-End  trade.  The  uncertain  condition  of  political 
matters  is  also  very  prejudicial  to  a  good  season  of 
work  in  town.  The  prospect  for  the  provinces 
generally  is  good.  Sanitary  papers  are  the  special 
feature  of  this  season’s  “new  goods.”  Although, 
like  the  early  Japanese  leather-papers,  these  paper- 
hangings  were  originally  chiefly  noticeable  for  their 
faults,  the  great  improvements  in  trade  machinery 
that  have  taken  place  these  last  three  years  have  put 
sanitaries  in  the  front  rank  of  1S92  sales.  Not  only 
are  they  practically  perfect  in  artistic  effect,  but  the 
prices  are  this  year  cut  remarkably  low.  An  eminent 
North  of  England  house,  who  make  “  sanitaries  ” 
their  speciality,  have  produced  some  cheap  lines  for 
retailing  at  fid.  per  roll,  the  appearance  of  which  is 
equal  to  many  pulps  and  grounded  papers  sold  at 
Is.  per  piece. 

Hardware  Trades. — Cutlery  and  silver  trades, 
as  also  razor  and  scissors  trade,  and  the  fine  kinds  of 
steel  trade,  which  since  the  opening  of  the  year 
have  been  so  depressed,  are  looking  up  a  little,  and 
if  the  improvement  is  steady  we  may  look  forward 
hopefully.  A  strike  has  recently  been  averted  at  a 
large  Sheffield  steel  worker’s  by  the  masters  conced¬ 
ing  an  advance  in  wages.  This  was  only  after 
notices  had  been  handed  in  and  the  representatives 
of  the  trade  society  requisitioned.  A  large  firm  in 
Sheffield  has  taken  the  initiative  in  pensions  for 
aged  workpeople  employed.  There  is  real  need  of 
wage  reform  in  the  hardware  trades,  it  being  the 
lot  of  workers,  even  after  working  for  firms  for 
thirty  years  without  short  time,  and  through  no 
fault  of  their  own.  to  end  their  days  in  need  and 
want.  A  great  deal  of  talk  is  going  on  amongst  the 
manufacturers  of  Sheffield  as  to  their  not  sending 
goods  to  the  Chicago  Exhibition,  and  it  does  not 
appear  as  if  very  many  would  take  part  in  it. 

Boot  and  Shoe  Trade. — Trade  is  not  brisk  in 
the  best  London  hand-sewn  work.  At  a  recent 
meeting  of  the  London  County  Council  the  Joint 
Store  Committee  reported  having  ordered  twenty 
pairs  of  boots  to  be  made  by  Mr.  G.  Clark  at  45s. 
per  pair,  and  ten  pairs  of  Mr.  G.  H.  Beaver — these 


ranging  from  30s.  to  45s.,  according  to  height  of 
leg — the  object  being  to  thoroughly  test  them  before 
ordering  a  large  quantity,  as  it  has  been  found 
difficult  to  get  the  kind  of  boot  required  by  men 
working  in  sewers.  It  was  urged  1  ‘  that  the  com¬ 
mittee  be  authorised  to  order  the  hoots,  subject  to 
an  estimate  being  submitted  to  the  Council  by  the 
Finance  Committee  as  required  by  statute,”  and 
this  was  agreed  to. 

Glass  Trade. — The  plate-glass  market  has  of 
late  been  subject  to  some  very  striking  fluctuations, 
and  prices  have  recently  been  at  a  very  low  ebb. 
If  anything  comes  of  the  talked-of  Yankee  patent, 
which  is  supposed  to  make  best  plate  at  about  one- 
third  its  present  cost,  there  will  surely  be  a  revolu¬ 
tion  in  this  line.  This  is  the  age  of  big  panes,  when 
a  polished  plate  200  in.  by  150  in.  is  no  rare  thing. 

Engineering  Trade. — The  present  condition  of 
the  Lancashire  engineering  and  iron  trades  is  any¬ 
thing  but  encouraging,  and  unfortunately  the  pros¬ 
pects  of  improvement  are  very  slight.  Many  of 
the  leading  firms  of  machine-tool  makers,  who  for 
the  last  three  years  or  so  have  been  exceedingly  busy, 
report  an  almost  complete  dearth  of  new  orders,  and 
several  establishments  are  already  very  short  of 
work.  Most  of  the  large  stationary  engine  builders 
report  a  marked  decrease  in  activity,  while  the 
locomotive-building  firms  are  decidedly  quiet.  This 
latter  fact  is  generally  considered  to  indicate  the 
likelihood  of  a  continued  absence  of  new  business  in 
the  engineering  industries.  The  general  depression 
in  the  iron  trade  of  the  district  continues,  the  dis¬ 
turbance  in  the  coal  market  affecting  makers’  prices 
but  slightly. 

Building  Trade. — There  is  every  prospect  of  a 
good  year  for  workmen  in  the  building  trades  in 
Koch  dale  and  district.  Cottages,  Co-operative 
Stores,  and  a  new  Board  School  and  Technical 
School  are  in  the  hands  of  local  firms,  and,  as  most 
of  the  mills  in  the  neighbourhood  are  fairly  busy, 
matters  may  be  said  to  be  going  well.  In  the  adjoining 
village  of  Castleton  some  large  engineering  works 
are  making  rapid  progress,  bricks  being  used  up  at 
the  rate  of  about  thirty  thousand  per  week,  and 
much  more  building  is  expected  to  be  done  in  con¬ 
nection  with  them.  This  improved  outlook  has 
caused  the  workmen  to  consider  their  interests,  and 
one  section  of  the  building  trades  (the  joiners)  has 
given  notice  of  an  advance  of  wages,  to  take  effect 
in  July.  This  action  has  been  taken  at  the  instiga¬ 
tion  of  the  local  branch  of  the  Amalgamated  Society 
of  Carpenters  and  Joiners,  and  will  most  likely  be 
followed  by  similar  pressure  on  the  part  of  the  other 
trades. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

*,*  7 n  consequence  of  the  crreat  pressure  upon  the 
“  Shop  ”  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 


I.— Letter  from  a  Correspondent. 

Industrial  Exhibition.  —  The  Secretary 
writes  “  Lady  Jeune  will  open,  on  March  23rd,  the 
fourth  exhibition  in  connection  with  the  Waterloo 
Road  Chapel  SundaySchool,  Lambeth,  S.E.  Readers 
of  Work  may  send  exhibits  to  the  Loan  section, 
which  will  consist  of  Drawings,  Paintings,  Maps, 
etc..  Models  in  Cardboard,  Cork,  etc.,  all  kinds  of 
Woodwork,  Fret  Cutting,  Turnery,  Photography, 
Models  (working,  etc.).  Curios,  Microscopical, 
Electrical,  or  other  Scientific  Apparatus,  En¬ 
graving  in  W ood.  Steel,  and  Copper :  also  W ood 
Carving.  Modelling,  and  Pottery.  Certificates  of 
merit  will  be  awarded.” 

IL— Questions  Answered  by  Editor  and  Staff. 

Battery  for  Small  Coil.— W.  W.  ( Forest  Gate). 
— Yes,  you  can  work  a  small  coil  with  current  from 
a  pint  Leelanche  cell,  but  the  coil  must  be  very 
small,  and  the  work  expected  from  it  be  also  small. 
As  you  have  omitted  to  state  the  intended  use  of 
the  coil.  I  cannot  tell  you  howto  construct  one.  As 
the  induced  current  from  a  small  coil  capable  of 
being  worked  with  a  pint  Leelanch6  cell  would  be 
verv  feeble,  I  cannot  imagine  any  real  use  for  such 
a  coil.  If  you  will  read  carefully  the  series  of 
articles  on  :  Induction  Coils  ”  now  appearing  in 
Work,  you  will  learn  how  to  make  and  work  a 
small  eoU. — G.  E.  B. 

Electrical  Engineer. — W.  J.  M.  (West  Kensing- 
fom.— (1)  I  do  not  think  it  possible  to  get  your  brother 
into  a  good  firm  of  electrical  engineers  to  learn  the 
profession  without  paying  what  you  would  deem  a 
high  premium— say.  from  £150  to  £250.  (2)  There 
are  several  good  firms  in  London  who  receive  pupils 
or  apprentices  when  a  vacancy  occurs.  You  will 
find  their  names  in  an  Electrical  Directory.  There 
are  also  some  in  the  provinces,  but  I  do  not  know 


of  one  in  the  Isle  of  Wight.  (3)  The  usual  term  is 
from  two  to  three  years,  without  salary.  (4)  Un¬ 
doubtedly  electrical  engineering  is  likely  to  prove  a 
good  profession,  and  there  will  soon  be  room  at  the 
top  in  this  and  other  countries  for  many  thorough 
good  men.  (5)  There  is  a  School  of’  Electrical 
Engineering  in  Prince's  Street,  Hanover  Square, 
London,  W.  Write  to  the  secretary  for  prospectus 
and  terms,  or  see  him  yourself,  and  be  guided  by 
his  advice.  This  will  be  better  than  I  can  give  you 
here,  as  you  will  have  the  advantage  of  a  personal 
interview  with  him. — G.  E.  B. 

Tools  for  Turning  Parts  of  Model  Engines.— 
S.  C.  T.  ( Knutton ). — You  should  certainly  get  a 
book  on  Model  Engine  Making.  Send  2s.  fid.  to 
J.  Pocock,  Garth,  Bangor,  North  Wales,  and  he 
will  send  you  a  very  useful  little  book :  we  could 
not  get  such  helps  when  we  were  boys.  You  require 
but  few  turning  tools,  and  you  can  make  them  out 
of  old  files  if  you  like,  and  If  you  know  what  shape 
they  should  be.  You  require,  first,  a  graver :  this 
is  made  of  square  steel,  and  will  do  of  ,:i-  in.  square. 
It  would  be  best  to  buy  a  Stubbs’  graver  at  a  tool 
shop  for  a  few  pence,  though  you  could  make  it 
from  an  old  square  file.  Secondly,  you  want  a  side 
tool,  which  may  just  as  well  be  made  out  of  a  saw- 
file  about  41  in.  long.  These  two  are  shown  in  the 
sketch  at  Figs.  1  and  2,  and  they  are  for  use  on  iron 
and  steel.  Also  you  want  Figs.  3  and  4  for  use  on 
brass.  Fig.  3  is  called  a  router,  and  is  made  of 
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Fig.  A. 

Turning  Tools.  Fig.  1. — Graver  for  Iron  and 
Steel.  Fig.  2.— Side  Tool  for  Iron  and  Steel 
and  for  Scraping.  Fig.  3. — Router  for  Brass. 
Fig.  4  —Scraper  for  Brass  in  Lathe  and  for 
Flat  Surfaces. 

square  steel ;  you  can  make  it  from  a  square  file,  or 
from  a  in.  graver,  by  grinding  a  rounded  end 
almost  squarely  off :  it  is  a  good  plan  to  have  it 
ground  square,  because  then  you  have  two  sharp 
half-round  edges,  and  can  turn  it  over  when  one 
side  is  blunt.  The  router  is  used  for  roughing  out 
in  brass.  Fourthly,  you  want  a  flat  tool  or  scraper 
for  brass  (Fig.  4).  This  will  do  of  aflat  file  about 
5  in.  long  byi  in.  wide:  a  fine-cut  file  would  be  best, 
as  vou  must  grind  off  the  teeth  at  the  end,  as 
shown;  the  front  edge  should  be  quite  thin— say, 
-m  in.  thick— and,  after  grinding,  you  can  rub  it  on 
ah  oilstone,  holding  it  perfectly  upright.  No.  2  will 
also  do  for  scraping  iron,  such  as  a  valve-face :  and 
No.  4  will  do  to  scrape  up  the  brass  slide-valve  to 
work  upon  it.  The  temper  or  hardness  of  these 
tools,  as  made  from  gravers  and  files,  will  be  better 
than  anything  you  could  have  forged  by  a  smith. 
When  vou  have  got  them,  show  them  to  a  workman, 
and  ask  him  if  they  are  rightly  shaped,  and  get  him 
to  show  you  how  to  use  them. — F.  A.  M. 

Lenses.— H.  S.  51.  (Highgate).—' The  price  of  the 
object-glass  mentioned  in  the  note  to  which  you 
refer  was  taken  from  the  catalogue  of  H.  and  E.  J. 
Dale,  of  Ludgate  Hill.  However,  since  your  letter 
reached  me  1  have  written  to  several  dealers,  and 
find  in  the  catalogue  of  Air.  Caplatzi,  of  Chenies 
Street,  Tottenham  Court  Road,  W.C.,  lenses  of 
various  qualities  and  prices,  and  this  catalogue  you 
should  obtain.  I  notice  that  he  supplies  a  21  in. 
achromatic  object-glass  in  a  brass  cell  for3s.,  6s..  12s.. 
and  21s..  according  to  the  quality.  Yourother  ques¬ 
tion  respecting  the  refracting  telescope  will  be 
answered  in  illustrated  papers  which  will  shortly 
appear  in  W ork. — E.  A.  F. 

Lithographing  on  Zinc.— Zinco  — In  answer 
to  your  question.  How  to  prepare  common  sheet  zinc 
for  lithography,  if  you  refer  back  to  my  answer  to 
Litho,  in  “Shop,”  on  p.  509,  No.  136,  Yol.  ni.  of 
Work,  I  think  you  will  find  all  you  require  to 
know.  In  etching  the  plate,  after  the  drawing  has 
been  completed,  use  a  preparation  of  nut-galls  in 
preference  to  acids,  which  should  not  be  allowed  to 
remain  on  the  plate  longer  than  is  absolutely  neces- 
sarv  just  to  etch  the  work.  It  should  then  be 
washed  off.  and  the  plate  gummed  in  the  ordinary 
way:  when  drv,  wash  the  plate  with  turpentine, 
without  first  washing  off  the  gum  (which  w  ould  be 
done  in  the  case  of  a  stone) ;  after  which,  roll  up  in 
the  usual  way.  I  think  if  you  try  the  above  etch 
without  allowing  it  to  remain  on  the  plate  too  long, 
you  will  find  the  printing  ink  catch  in  the  right 
places.  It  was  perfectly  right  to  use  litho-writing 
ink  to  do  the  drawing  with,  and  certainly  litho¬ 
graphy  can  be  done  with  a  hand-press, — A.  J.  A. 
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Dimensions  of  Dulcimers.— W.  S.  {Appleby). 
—There  is  practically  no  limit  to  the  size  ot  a  dul¬ 
cimer,  so  long  as  you  keep  the  proportions  correct. 
Thus,  an  octave  D  would  be  half  the  size  of  an 
ordinary  D,  and  one  twice  the  size  would  be  called 
a  D  D  (double  D),  and  the  same  with  Fs  or  G’s. 
The  largest  made  in  the  ordinary  way  is  the  A,  the 
dimensions  of  which  would  be  :  length  in  front  4  ft., 
at  back  2  ft.,  depth  2  ft.,  compass  3J  octaves.  This, 
however,  is  a  rather  unwieldy  instrument,  and  is 
very  seldom  made,  the  most  useful  for  all  purposes 
being  the  I).  The  A  is  always  made  with  five,  or 
even  more,  strings  to  a  note,  and  this  necessitates  a 
much  stronger  construction  of  the  shell  to  stand  the 
increased  pressure,  or  “  draught,"  of  strings,  and 
also  a  considerable  strengthening  of  the  belly  by 
means  of  stays.  Its  tone  is  not  nearly  so  pleasant  as 
that  of  the  smaller  ones,  owing  to  the  confusion 
arising  from  the  undamped  strings. — R.  F. 

Corner  Cupboard.— Barkis,  B.A.  {Australia). 
—I  should  like  to  draw  our  readers'  attention  to 
the  land  of  your  abode  as  evidence  of  the  exten¬ 
sive  popularity  of  our  journal.  The  corner  cupboard 
which  I  have  designed  will,  I  believe,  be  acceptable 
to  you.  As  you  see,  it  is  very  simple ;  but  my  sugges¬ 
tion  for  the  arrangement  of  the  upper  parts  will 
provide  an  effective  disposition  of  light  and  shade, 
which  is  desirable,  as  a  rule,  in  dark  corners.  Make 
the  job  in  two  carcases,  screwed  together  at  the 
point  immediately  above  the  lower  brackets  and 
the  bottom  of  the  top  cupboard.  Unite  each  pair 
of  sideboards  by  dovetailing,  or  else  by  mitring  the 


Fig1  2 

Corner  Cupboard  Design. 


back  edges,  and  screwing  a  stout  post  in  the  angles, 
as  in  Fig.  2.  Run  a  post  up  at  the  front  apexes 
between  the  two  top  doors  to  receive  the  free  ends 
of  the  latter.  Both  the  vertical  edges  of  the  lower 
door  will  need  bevelling.  The  bottom  and  top 
boards  of  the  upper  carcase  are  proposed  to  be  quite 
square.  You  can  either  use  solid  boards  as  back 
boards,  or  construct  them  as  rebated  frames  to 
receive  a  matchboard  backing.  The  sizes  I  here¬ 
after  name  will  be  suitable,  but  they  really  depend 
upon  the  size  of  your  room.  Lower  door.  20  in. 
wide  and  24  in.  high  ;  space,  12  in.  deep ;  total  height, 
6  ft.  Side  boards,  1  in.  thick  ;  top  and  bottom 
boards  and  doors,  |  in.  thick ;  intervening  boards, 
i  in.  thick.— J.  S. 

Stage  Carpentry,  etc.— A  New  Reader.— 
Articles  on  Stage  Carpentry  appeared  in  Nos.  110, 
144,  and  149 ;  and  Short  Lessons  in  Wood- working 
in  Nos.  138,  139,  140,  141,  142,  143,  144,  145,  146,  143, 
149,  151,  152,  153,  154,  155,  and  156  of  Work. 

Most  Useful  Chuck.— Chuck.— You  are  anxious 
to  know  whether  the  American  scroll  chuck  is  the 
most  useful.  I  must  suppose  you  have  the  usual 
fork  chuck  for  driving  wood,  the  driver  chuck  for 
iron,  etc.,  to  be  turned  between  centres,  and  the 
screw-nose  or  cup  chucks,  for  holding  wood  or  other 
materials  to  be  bored  or  hollowed  out.  These  are 


the  most  useful,  and  they  are  supplied  with  all  new 
lathes.  Next  to  these  in  utility  would  come  either 
a  face-plate,  bell  chuck,  or  an  American  Universal; 
and  which  is  best  for  you  I  cannot  possibly  tell 
without  knowing  what  work  you  wish  to  do  :  it  is 
almost  like  asking  which  is  the  most  useful  of 
carpenters’  tools.  A  very  good  Universal  is  Cush¬ 
man’s  3  in.,  with  three  pinions  and  two  sets  of  jaws 
(for  inside  and  outside  work) :  it  costs  £2  15s. ;  the 
2  in.,  £1 14s. ;  and  another  £3  6s.  These  chucks  are 
imported  by  Churchill,  of  21,  Cross  Street,  Finsbury; 
any  ironmonger  would  get  one  for  you.  Then  you 
would  have  to  make  a  cast-iron  flange  to  screw  on 
to  the  mandrel  nose,  having  a  projecting  fitting 
turned  on  it  to  fit  into  the  recess  in  the  back  of  your 
chuck.  If  you  cannot  do  this,  you  will  have  to  send 
the  new  chuck  and  your  headstock  to  a  workman, 
who  will  probably  charge  you  about  eight  shillings 
for  fitting  the  flange. — F.  A.  M. 

Lacquer  and  Black  for  Iron  Goods.— J.  W. 
{York). — By  describing  the  bronze  lacquer  you  want, 
you  will  doubtless  be  able  to  get  it  (at  first  hand) 
from  Tubbs  &  Wilkins,  Hockley,  Birmingham. 
Drop-black  ground  in  turps,  with  an  addition  of 
one-eighth  bulk  of  japanners’  gold  size  to  bind  it, 
has  been  recommended  as  a  good  black  for  iron¬ 
work. — S.  W. 

OvermanteL— New  Reader.— Much  has  been 
written  concerning  overmantels ;  and  I  strongly 
advise  you  to  obtain  the  indexes  to  Yols.  I„  H., 
and  III.  of  Work,  which  are  procurable  through 
any  newsagent  at  Id.  each.  White  chestnut  is 
a  wood  I  rather  incline  to.  If,  after  you  see 
back  numbers,  you  are  still  doubtful,  write  again. 
— J.  S. 

Macrame  Board.— W.  S.  (ATo  Address).— As  the 
board  described  on  p.  681,  No.  147,  differs  from 
others  only  in  minor  matters,  the  method  of  com¬ 
mencing  is  the  same  as  for  them.  I  may  say  that 
the  first  foundation  string  is  tied  or  looped  on  to  the 
nail  or  pin  at  the  left  hand  of  my  board  (see  Fig.  1, 

.  681),  and  then  tightened  up  as  much  as  possible 

y  means  of  the  peg  at  the  right.  Two,  or  even 
three,  strings  are  usually  employed,  and  when 
strained  quite  taut,  raise  the  bridges.  Now  comes 
the  setting  on  of  the  strings  ;  and  the  number  and 
length  of  these  depend  entirely  on  the  pattern 
chosen.  But  should  W.  S.  be  conversant  with  the 
stitches,  he  will  surely  have  no  difficulty  in  going 
ahead ;  if  he  is  not,  let  him  learn  them  first,  and 
then,  if  he  is  at  a  loss  for  a  “tip  ”  or  a  “  wrinkle,"  I 
shall  be  very  pleased  to  give  him  either — always 
supposingour  Editor  to  be  sufficiently  long-suffering. 
I  might  remind  W.  S.  that  macrame  lace  is  as  much 
out  of  place  in  the  pages  of  Work  as  knitting  or 
crochet  would  be.— Pasquin. 

Incubator.— R.  W.  {Fence  Houses).— All  your 
queries  have  been  dealt  with  in  my  replies  to  pre¬ 
vious  correspondents,  which  please  refer  to.  Pur¬ 
chase  the  index  to  VoL  HI. — Leghorn. 

Hot-Water  Supply.— No  Name  ( Manchester ).— 
If.you  syphon  the  cold-water  supply  before  allowing 
it  to  enter  the  return,  it  will  prevent  the  water 
boiling  back  into  the  cistern,  and  you  will,  no  doubt, 
find  the  apparatus  work  properly.  Do  not  lower  the 
cistern  in  putting  in  the  syphon ;  it  is  quite  low 
enough  already.  If  you  raise  it,  you  must  lengthen 
the  air-pipe  in  proportion.  You  will  probably  find 
that  the  two  leaky  joints  have  “taken  up” — i.e., 
stopped  leaking— by  this  time.  It  is  not  an  un¬ 
common  thing  for  a  joint  to  leak  a  little  at  first. 
If  they  do  not  stop,  you  must  empty  the  pipes,  rake 
the  joints  out,  and  re-pack  them  again  as  before. — 
T.  W. 

Waterproofing  Canvas  Shoes.  —  G.  E.  B. 

{Ipswich).— There  is  a  solution  of  rubber,  sold  in 
tins  by  the  waterproofers  and  indiarubber  manu¬ 
facturers,  which  is  used  for  joining  the  seams  of 
rubber-proofed  material,  which  we  think  might  be 
successfully  used  for  the  purpose  named  by  out 
correspondent.  We  would  not  advise  the  manu¬ 
facture  of  the  solution,  as  it  is  both  slow  and 
troublesome.  It  seems  to  us  if  G.  E.  B.  procured 
some  of  the  solution,  with  about  half  a  pint  of 
strong  mineral  naphtha,  and  had  his  canvas  shoes 
perfectly  clean  and  dry,  he  might  damp  them  well 
with  the  naphtha,  and  then  apply  the  solution  with 
a  moderately  stiff  brush  all  over  the  canvas  ;  and 
when  the  naphtha  has  evaporated  he  will  find  that 
the  surface  of  the  canvas  and  the  interstices  will  be 
covered  with  a  thin  coat  of  indiarubber,  which,  so 
long  as  it  is  sound,  will  keep  them  thoroughly 
water-tight.  He  must  be  very  careful  not  to  use  the 
naphtha  or  the  solution  near  any  lamp,  candle,  or 
gas  ;  and  as  the  solution  thickens  by  evaporation, 
he  may  add  some  of  the  naphtha  to  produce  the 
required  consistency.  The  proofing  of  the  material 
for  an  air  mattress  will  have  to  be  done  by  a  firm 
possessing  the  necessary  plant,  machinery,  and 
facilities,  as .  well  as  experience,  needed  for  this 
work. — C.  E. 

Saw  Hammers.— A.  C.  R.  {Cardiff >.— In  my 
reply  (see  p.  699,  Y ol.  III.),  please  read,  “  The  round¬ 
ness  of  the  faces  of  the  cross-face  hammer  should 
not  be  so  much  in  a  hammer  used  for  hammering 
saws  after  they  have  been  ground.’’ — A.  R. 

Auriphone _ Auriphoxe,— If  our  correspon¬ 

dent  will  apply,  to  Messrs.  J.  G.  Murdock  &  Co., 
Farringdon  Road,  E.C.,  he  will  obtain  the  music  he 
requires. — G. 

Small  Dynamo.— C.  F.  W.  M.  {Enfield  Lock).— 
To  build  a  receptacle  for  a  dynamo,  and  then  build 
a  dynamo  to  fit  the  limited  space  at  your  disposal, 
seems  to  me  to  be  the  converse  of  a  wise  arrange¬ 
ment.  You  have  left  me  in  the  dark  except  on  one 


point  :  “  The  dynafho  must  not  be  longer  than 
11  in.’’  I  cannot  plan  a  dynamo  for  you  with  such 
meagre  information,  so  will  merely  advise  you  to 
wind  as  much  silk-covered  No.  26  wire  a3  you  can 
get  on  the  armature,  and  as  much  silk-covered  No. 
32  as  you  can  get  on  the  fields,  connect  in  shunt,  and 
drive  at  from  2,000  to  3,000  revolutions  per  minute. 
You  may  then  get  enough  current  to  light  a  4  volt 
21  c.-p.  lamp,  or  a  smaller  one,  as  shown  in  your 
sketch.  You  have  not  told  me  enough.  I  must 
know  more  to  advise  you  properly.— G.  E.  B. 

Band-Saw.— N.  de  P.  {No  Address).— As  you 
want  to  fit  this  up  yourself  on  a  cheap  scale,  you 
must  not  expect  to  do  it  with  all  the  latest  im¬ 
provements.  I  give  a  sketch  of  a  machine.  The 
upright  (a)  is  a  piece  of  timber  fixed  in  the  ground 
or  to  a  beam  stayed  and  sufficiently  strong  to  pre¬ 
vent  vibrationl;  b,  b  are  cast-iron  brackets,  bolted 
to  the  pillar  or  upright  (a).  The  bottom  bracket  has 
a  long  bearing,  in  which  the  shaft  runs  that  carries 
the  bottom  wheel.  This  is  keyed  on  one  end  of  the 
shaft,  and  on  the  other  is  a  tight  and  loose  pulley, 
over  which  a  belt  i3  driven.  The  top  bracket  is  a 
hollow  casting,  in  which  a  spiral  spring  is  enclosed, 
and  in  which  slides  a  plate  of  iron,  with  a  pin  cast 
in  it,  to  carry  the  top  wheel,  d  is  a  hand-wheel  and 
screw ;  by  the  turning  of  it  the  top  wheel  may  be 
raised,  giving  the  saw  its  required  tension ;  h  is  an 
arm  to  hold  the  saw-guide  (g),  which  has  a  slot  in 
it,  so  that  it  may  be  raised  or  lowered  to  suit  dif¬ 
ferent  depths  of  wood ;  c,  c  are  guide-screws,  which 
keep  the  saw  in  the  centre  and  from  twisting,  if 
small  pieces  of  wood  are  placed  on  either  side  of  the 
saw.  A  similar  guide  should  be  fitted  underneath 


Band-Sawing  Machine. 


the  table.  T  is  the  table,  which  is  made  of  wood, 
on  which  rests  the  wood  while  being  sawn ;  w,  w 
are  the  wheels  on  which  the  saw  runs.  These 
should  be  covered  with  rubber  bands,  to  lessen  the 
possible  breakage  of  the  saw.  The  top  wheel 
should  not  be  less  than  one-third  lighter  than  the 
bottom  wheel,  which  will  prevent  the  top  wheel 
over-running  the  bottom  wheel ;  it  also  to  a  great 
extent  prevents  saws  breaking,  p  is  the  pulley  on 
which  runs  the  belt  that  drives  the  machine.  It 
N.  de  P.  finds  any  difficulty  in  getting  the  brackets 
cast,  he  might  send  a  rough  sketch  of  them  to  a 
maker  of  wood-working  machinery,  stating  what  he 
wants  them  for,  and  he  will,  I  have  no  doubt,  get 
them.  If,  by  having  iron  wheels,  it  will  be  a  too 
expensive  affair,  two  wheels  may  be  cut  out  of  a 
seasoned  piece  of  wood.  Then  bore  holes  in  the 
centre  and  bush  them  with  iron  or,  better  stilL 
brass.  See  that  the  wheels  are  perfectly  round  and 
properly  balanced;  cover  them  with  soft  leather  or 
rubber.  N.  de  P.  does  not  say  by  what  power  he 
intends  driving  his  saw.  If  by  hand,  I  must  say 
that  I  never  knew  a  band-saw  to  give  satisfaction 
driven  by  hand.  In  reference  to  joining  the  ends 
of  saw,  the  only  satisfactory  method  with  which  I 
am  acquainted  is  to  braze  them.  Should  N.  de  P. 
wish  for  further  information,  let  him  write  again, 
stating  clearly  what  it  is,  and  I  will  do  what  I  can 
to  help  him. — A.  R. 
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m.— Questions  Submitted  to  Headers. 

*,*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Roller  Skates.— F.  ( Huddersfield )  writes: — 
“  Would  any  correspondent  of  Work  please  tell  me 
how  to  mate  a  pair  of  roller  skates  of  the  ordinary 
pattern,  giving  the  size  of  rollers  and,  if  possible, 
an  illustration  of  skates?”— [Effective  rollerskates 
can  he  bought  so  cheap — especially  in  London — that 
it  seems  a  sheer  waste  of  time  and  patience  to 
attempt  to  make  a  pair.— Ed.} 

Small  Brass  Castings.  —  E.  L.  (TToolunch) 
writes  : — ■“  Will  any  brother  reader  inform  me 
where  I  can  get  small  castings  done,  and  if  there 
is  any  material  that  I  can  make  patterns  from  in 
the  way  of  a  wax— such  that  it  can  be  softened  at 
the  fire,  made  the  required  pattern,  and,  when  cold, 
hard  enough  for  putting  in  the  sand?” 

Cottage  Architecture.  —  Dorkin  writes 
“  Will  any  reader  kindly  refer  me  to  any  book,  at  a 
reasonable  price,  giving  samples  of  cottage  archi¬ 
tecture.  either  detached  or  for  terraces,  as  used  in 
the  [Midlands,  where,  from  passing  trains,  I  have 
noticed  many  charming  little  houses  ?  Cost  not  to 
exceed  £350,  without  land  value.” 

Catgut.  —  Canoe  writes:— “Would  some  kind 
reader  of  Work  inform  me  how  to  make  catgut  for 
angling  purposes  ?  It  must  be  very  fine  and  clear.” 

Soldering  Flux.  —  Grateful  writes  :—  “  Will 
any  reader  kindly  inform  me,  through  -  Shop,’  what 
is  the  best  ingredient  to  use,  instead  of  spirit,  as  a 
flux  for  soldering  bright  iron,  where  it  is  essential 
that  the  iron  should  not  rust  ?  ” 

Lantern.— E.  H.  L.  ( Leicester )  writes  :— “  Will 
some  kind  reader  give  me  instructions  as  to  making 
a  small  lantern  for  throwing  colours  on  to  the 
scenery  of  a  model  theatre  by  means  of  inserting 
coloured  glasses  ?  Also  what  kind  of  glass  must  be 
put  in  front  of  lantern  ?” 

Fancy  Articles  Market.  —  Cabinet-Maker’s 
Tool  writes:— “  Could  any  reader  kindly  give  me 
names  and  addresses  of  one  or  two  agents,  etc.,  who 
would  introduce  and  place  fancy  articles,  such  as 
iewel  -  cases,  boxes,  inkstands,  smokers'  cabinets, 
etc.  ?  How  and  where  do  dealers  in  such  articles 
obtain  them?” 

Monogram.  —  Amateur  asks:  — “Would  some 
reader  be  so  kind  as  to  work  the  initials  M.  W.  T. 
for  cutting  in  fretwork  with  fancy  background?" 

Fret  Monogram.— Youthful  Reader  writes: 
—“Will  someone  give  me  J.  T.  E.  for  a  fretwork 
monogram  ?  ” 

Musical  Combination.— E.  P.  B.  ( Penge ,  S.E.) 
writes : — “  I  saw  at  Olympia  a  flute  attachment  to 
the  piano,  fed  by  indiarubber  tube,  and  bellows 
worked  by  right  foot  of  operator.  It  simply  rested 
upon  the  treble  keys,  ana  was  actuated  by  them, 
the  depressing  of  the  key  evidently  allowing  the 
vertical  wire  which  rested  upon  it  to  drop,  and  thus 
open  a  valve  in  the  pipe  corresponding  to  the  key 
depressed.  I  should  be  greatly  obliged  if  any  reader 
could  give  me  instructions  for  making  the  above- 
premising  at  the  outset  that  I  am  a  tyro  at  musical 
instrument  building,  and  should  buy  the  set  of  pipes 
ready-made,  but  should  be  equal  to  the  construction 
of  the  remainder  if  anyone  can  kindly  give  me 
a  few  hints  as  to  details  of  same.’’ 

Brass  Polish.— Quill-Driver  writes  :— “  I  have 
fender,  five  brasses,  dogs,  and  coal- box,  which  I 
cleaned  with  some  kind  of  paste,  purchased  at  an 
ironmonger’s.  Immediately  afterwards  the  whole 
became  dull,  with  blue-black  patches.  Could  any 
reader  please  help  me  and  instinct  as  to  cleaning 
in  future,  so  that  the  polish  wnula  last  ?  The  lid  of 
coal-box  is  embossed.” 

Inlay  Polish.— H.  S.  P.  ( Brixton ,  S’. II'.)  writes: 
— “Will  any  reader  kindly  tell  me  the  best  way  to 
polish  pearl  inlaid  work  after  filing  down,  and  what 
with?” 

How  to  Make  a  Sand  Yacht.— C.  O.  S.  [No 

Address)  writes : — “  Can  any  reader  give  me  some 
information  as  to  making  a  boat  for  sailing  on  the 
sands,  or  the  address  of  anyone  who  would  do  so?” 

Mechanical  Saw  Set. — F.  B.  (Rochdale)  writes: 
— ”  Will  any  of  your  readers  who  have  tried  the 
mechanical  saw  set  described  by  11.  Powis  Bade 
state  whether  it  sets  the  saw  accurately,  also  gauge 
of  saws  set  by  it?  State  price,  and  where  to  be 
bought.” 

IT.— Questions  Answered  by  Correspondents. 

Gas  Engine. — M.  ( Bishop  Auckland)  writes,  in 
reply  to  Latete  (see  No.  150,  p.  733):— “I  should 
advise  you  to  try  an  Otto  gas  engine.  One  fixed  in 
this  district  has  been  very  satisfactory.” 

Oilstone.— Eddifra  writes,  in  answer  to  A.E.M. 
( Cheshire )  (see  No.  119,  p.  718):— “I  had  an  oil¬ 
stone— a  W ashita — which,  when  new,  had  a  splendid 

frip ;  but  after  using  about  a  year,  it  became  hard. 

topk  the  case  off,  and  placed  it  in  a  deep  tin  full 
of  oil  for  about  three  weeks.  I  think  the  reason  the 
stone  became  so  hard  was  that  the  oil— perhaps  an 
inferior  kind— set  in  the  stone  and  choked  it  up. 
The  best  oilstones— Washitas— I  have  now  are  thin 
with  wear,  and  the  oil  I  place  on  soon  soaks  through 
and  keeps  the  pores  clear.” 

Gas  Engine.— A.  B.  ( Blackburn )  writes,  in  reply 
to  Lathe  (see  No.  150,  p.  733):— “The  area  of  floor 
space  the  gas  engine  would  take  up  depends,  to  a 
gTeat  extent,  on  the  power  of  the  engine.  Taking 
Crossley  s  Otto  engine  as  a  type,  their  vertical 
'Domestic  ’  motor,  ,  horse-power,  takes  a  space  of 


2  ft.  3  in.  square :  a  2  horse-power  horizontal  would 
require  6  ft.  by  3  ft.  7  in. ;  a  6  horse-power  horizontal 
takes  up  S  ft.  10  in.  by  4  ft.  6J  in. ;  while  a  50  horse¬ 
power  would  require  a  space  of  12  ft.  by  S  ft.  2  in. 
If  Lathe  will  settle  on  the  power  he  requires,  he 
can  soon  get  at  the  floor  space  needed  from  the 
makers  or  their  agents.  A  9  horse-power  vertical 
would  stand  on  a  space  about  4  ft.  square.” 

Blowing  Fan.— Hall  writes,  in  reply  to  Ware¬ 
houseman  (see  No.  151,  page  750) “  I  think  Black¬ 
man's  is  as  good  as  any,  if  not  the  best.  Their 
address  is  Blackman  VentilatingCompany,  Limited, 
Fore  Street,  London  ;  also  at  Manchester,' Bradford, 
Birmingham,  Glasgow,  and  Bristol.” 

Rock  Drills.— Panko  Burtina  writes,  in  reply 
to  Mont  Cenis,  on  Rock  Drills  (see  No.  151,  page 
750) :— “I  should  recommend  the  Rand  drill,  manu¬ 
factured  in  America  by  the  Rand  Drill  Company, 
but  for  sale  in  the  British  market.  It  is  a  very  good 
drill  indeed  when  in  use  by  practical  men.  It  is 
fitted  with  a  column  and  a  tripod,  also  a  duplex 
column.  The  duplex  column  is  generally  used,  for 
sinking  purposes :  also  the  tripod  can  be  used  in 
sinking,  and  is  also  adapted  for  quarrying.  The 
single  column  is  very  good  for  mining  or  tunnelling. 
The  same  Company  supplies  a  battery  and  wires  of 
all  descriptions,  also  exploders  for  blasting  opera¬ 
tions,  and  a  much  safer  process  of  blasting  than  by 
using  fuse.  I  have  had  about  three  years’  experience 
with  the  drill  I  recommend,  and  have  come  to  the 
conclusion  that  it  is  one  of  the  best  machines  I  ever 
used  for  drilling.  I  hope  that  Mont  Cenis  will 
give  over  the  steam  idea  for  a  drill.” 

Tailors’  Cutting  and  Fitting.  —  W.  W.  H.  (8, 

Albert  Grove,  Leeds)  writes,  in  answer  to  Dodo  (see 
No.  154,  page  750) “  He  can  obtain  a  catalogue  of 
all  their  published  works,  post  free,  from  the  John 
Williamson  Co.,  93,  Drury  Lane,  London.  He  can 
also  get  prices  of  the  West  End  system  from  Mr.  F. 
T.  Prewett,  23,  Warwick  Street,  Regent  Street,  W. 
All  the  works  on  cutting  of  any  practical  value  are 
expensive,  and  not  easily  understood  by  anyone 
outside  the  tailoring  trade.  If  Dodo  finds'  the 
works  I  have  quoted  too  elaborate,  if  he  will  com¬ 
municate  with  me,  I  will  put  him  in  possession  of 
systems  for  a  much  smaller  sum  than  he  can  buy 
them  elsewhere  for.” 

Shoe  Mending.— W.  writes  (in  reply  to  Dummy) 
(see  No.  150,  page  733):— “I  think  if  Dummy  refers 
to  No.  149,  Yol.  III.  of  Work,  he  will  find  in 
the  answer  to  A.  H.  ( Nottingham ),  in  column  2, 
page  716,  aU  that  he  wishes  to  know,  with  diagrams 
of  various  stages  of  the  process.” 

Shoemakers'  Size.— W.  G.  writes  to  One  in  a 
Fix: — “In  answer  to  your  second  query  (see  No. 
144,  page  637),  the  size  you  ask  for  is  made  in  the 
following  manner  :  Ingredients,  1  lb.  yellow  soap, 
twopenny  -  worth  of  glue,  and  one  quart  of  soft 
water.  Process  :  Cut  the  soap  up  fine,  and  break 
the  glue  into  small  pieces ;  put  them  into  a  sauce¬ 
pan,  and  pour  the  water  over  them  ;  put  it  on  the 
tire,  and  well  stir  it  till  it  just  boils.  Pour  it  out 
into  another  vessel  to  cool.  It  is  then  ready  for 
use.” 

Enamelling  Fretwork.— Lifeboat  writes,  in 
reply  to  G.  F.  R.  ( Bournemouth )  (see  No.  150,  page 
750) : — “  He  will  find  his  troubles  vanish  if  he  will, 
previous  to  applying  the  enamel,  give  the  work  one 
or  two  coats  of  French  polish.  Allow  this  to  get 
quite  dry.  then  smooth  down  with  worn  glass-paper. 
And  he  will  find  it  an  advantage  if  he  will  mix  a 
little  dry  colour,  such  as  Venetian  red.  yellow  ochre, 
etc.,  in  the  polish,  to  make  it  match  his  enamel,  and 
so  form  a  foundation.” 

Coal-dust. —Hall  writes,  in  reply  to  House¬ 
holder  (see  No.  151,  page  750) :— “  Use  it  as  a  back¬ 
ing,  first  having  wetted  it  with  water,  but  of  course 
not  too  wet ;  or  make  a  heap  of  it,  and  mix  coal-tar 
with  it  to  the  consistency  of  soft  putty  ;  mould  it  in 
iron  moulds  brick-shape,  and,  if  practicable,  bake  it 
in  low  temperature.” 

Machine  Fan.— A.  P.  ( Longsight )  writes,  in  re¬ 
ply  to  Warehouseman  (see  No.  151.  page  750) : — 
“  Respecting  fan  for  cleaning  warehouse  these  are 
made  by  the  ‘Union  Engineering  Co..’  Pollard 
Street  East,  Manchester,  who  will  supply  all  par¬ 
ticulars  and  price  lists.  They  have  fans  working 
in  all  the  large  towns  in  the  world.” 

Glass  Mending _ Hall  writes,  in  reply  to  H.  H. 

( Chaceicater )  (see  No.  151,  page  750):— “The  old 
Polytechnic  cement  is  very  good,  also  Imperial 
Liquid  Glue:  no  heating  required :  Hayden  &  Co., 
Warwick  Square.  London,  E.C.  There  is  a  very 
good  cement  made  and  sold  by  Keye,  Filter  Maker, 
Hill  Street,  Birmingham.  Several  excellent  glues 
are  advertised  in  Work.  (See  Work  advertise¬ 
ments).” 


V.—  Letters  Received. 

Questions  bare  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  Shot,  upon  which 
there  is  meat  pre-sere  : — F.  B.  (Leek) ;  J.  G.  ( Glasoow ' :  W.  s. 
(Batley-fJ.  H.  B.  Pendleton) ;  T.w.  M.  ( Bolton) ;  T.  A.  {Oldham); 
J.  B  Keighley) ;  W.  w.  (Salford);  Cottages:  J.  H.  C.  (Roch¬ 
dale);  A  New  Reader:  Electrolier;  anxious:  w.  w. 
(Caverton);  Liquorice  :  F.  R.  S.  t  Horsham);  Liquid  Glue: 
J.  H.  B.  (Pendleton':  G.  E.  (Upper  Claphnm) ;  A  Reader  of 
“Work";  -till  Waiting:  F.  K.  M.  (Wallsend  ;  w.  A.  G. 
(London.  E.C.) :  T.  C.  i  Birmingham >:  ,1.  P.  ( Reigate );  R.  w. 
i  Liscard);  A.  E.  (Binninahani '  :  It.  F.  (Xorwich  ) ;  Amateur: 
G.  H.  (Swansea);  Screen:  J.K.,Juxr.  (Glasgow  ;  J.  J.  McQ. 
(Broaheda  •  :  W.  J.  i  Brearney  Coll.'  ;  A  Monthly  Subscriber  ; 
w.  j.  S.  (South  Shields  ;  s.  W.  (Chesham) :  A  New  Reader; 
Walsali.  :  Fountain  ;  w.  w.  ( Wokingham ) ;  W.  J.  H.  \Shepion 
Mallet ) ;  F.  W.  J.  (Bottom). 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [24  r 

Lettering  and  Sign  Writing  made  Easy.— 

Also  lull-size  diagrams  lor  marking  out  eight  alphabets, 
only  is.— F.  Coulthard,  Darlington  Street,  Bath,  ioo 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

Fret,  Carving,  and  Repousse  Patterns.— 
100  of  -either,  lull-size,  is.:  35  Fret  Photo  Frames,  is.  ;  30 
Fret  Brackets,  is.  ;  100  Sign-writer’s  Stencils,  is.  ;  300 
Turning  Designs,  is.  ;  400  small  Stencils,  is. ;  500  Shields, 
Monograms,  &c.,  is.,  postage  free.— F.  Coulthard,  Dar¬ 
lington  Street,  Bath  (late  Bournemouth).  [1  s 

For  really  good,  cheap,  Mechanical,  Electrical, 
Optical.  Chemical,  Photographic  Apparatus  and  Models, 
consult  Caplatzi’s  nine  2d.  Catalogues. — Chenies  Street, 
W.C.  [10  R 

Castings,  etc..  Iron  and  Brass.— Goddard,  Gos- 
forth,  Newcastle-on-Tyne.  [13  r 

Planes.— Special  Line.  Trying,  5s.  6d.:  Jack,  4s.  3d.; 
Smoothing.  3s.  6d.  Bead  and  Rabbet  Planes,  2s.  All 
others  equally  low. — Marshall,  Tool  Merchant,  238,  Old 
Kent  Road,  London,  S.E.  [17  r 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre- 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [22  r 

Moor  s  Simplex  Chromic  Acid  Battery.— 
Send  stamp  for  circular  to  Moor,  23,  Hill’s  Road,  Cam¬ 
bridge.  [23  R 

Fretwork  Designs. — 25  small,  4d. ;  six  large  Brackets^ 
is.  id.;  six  grand  Photo  Frames,  is.  id.;  Catalogue  of  300 
Miniatures,  6d.  Lists  free. — Taylor’s  Fretwoikeries, 
Blackpool.  [25  r 

Violin. — A  really  good  instrument  at  a  reasonable  price.. 
Equal  to  many  sold  at  50s.  Bow,  Case,  and  Tutor,  25s.. 
— T.  Hesketh,  57,  Lower  Mosley  Street,  Manchester.  [26  r 
Water  Motors,  from  5s.  each  ;  £  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [2  s 
All  Modellers  and  Fretworkers  should  send 
for  Automatic  Savings  Box  and  Toy  Design,  price  is.  6d. 
— I.  and  J.  Soar,  21,  Blake  Street,  Ilkeston,  Derbyshire. 


Manuals  of  Technology. 

Edited  by  Prof.  Ayrton,  F.R.S.,  and  Richaro  Wormell,  D.Sc.,  M.A. 
The  Dyeing  of  Textile  Fabrics.  By  Prof.  J.  J- 

HUMMEL,  F.C.S.  With  Numerous  Diagrams.  Seventh  Thou¬ 
sand.  5s. 

Watch  and  Clock  Making.  By  D.  Glasgow,  Vice- 

President,  British  Horological  Institute.  Second  Edition.  4s.  6d. 

Steel  and  Iron.  By  William  He*ry  Greenwood, 
F.C.S. .  M.I.M.E.,  etc.  With  97  Diagrams  from  Original  Work¬ 
ing  Drawings.  Fifth  Edition.  5s 

Spinning  Woollen  and  Worsted.  By  W.  S„ 

Bright  McLaren.  M.P.,  Worsted  Spinner.  With  69  Dia¬ 
grams.  Second  Edition.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashbnhurst. 

With  10  Coloured  Plates  and  106  Diagrams.  Third  Edition.  4s.  6d. 

Practical  Mechanics.  By  Prof.  J.  Perrv,  M.E. 

With  Numerous  Illustrations.  Third  Edition.  3s.  6d. 

Cutting  Tools.  By  Prof.  H.  R.  Smith.  With  14 

Folding  Plates  and  31  Woodcuts.  Third  Edition.  3s.  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London _ 


Cassell’s  Technical  Manuals. 

Applied  Mechanics.  By  Sir  R.  S.  Ball,  F.R.S.  2s. 

Bricklayers,  Drawing  for.  3s. 

Building  Construction.  2s. 

Cabinet  Makers,  Drawing  for.  3s. 

Carpenters  and  Joiners,  Drawings  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Stair  casing.  3s.  6d. 

Linear  Drawing  and  Practical  Geometry.  2s. 
Linear  Drawing  and  Projection.  In  One  Vol.,  3s.  6d* 
Machinists  and  Engineers,  Drawing  for.  4s.  6d. 
Metal-Plate  Workers,  Drawing  for.  3s. 

Model  Drawing.  3s. 

Orthographical  and  Isometrical  Projection.  2s. 
Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  Cloth.  3s. 

Systematic  Drawing  and  Shading.  2s. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London - 


Part  1  ready  March  25,  price  7d. 

Illustrated  British  Ballads 

(Old  and  New),  with  300  Original 
Illustrations  by  Leading  Artists. 

With  Part  1  will  be  given  a  Beautiful 
Original  Etching,  by  Lalauze,  from 
a  Picture  by  M.  L.  Gow,  R.I. 

“A  delightful  collection.” — Illustrated  London  News. 
Cassell  &  Company,  Limited,  Ludgate  Hiilt  London- 
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“WORTH  jfk.  GUINEA  A  BOX.” 


BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 


"ntssr"9  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  bi /  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Boxes ,  9$d.,  Is.  l\d..  &  2s.  9d.  each.  Full  directions  icith  each  box. 


BEECHAMS  TOOTH  PASTE. 


Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  ot  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  TOOTH  PASTE  is  pur.  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 


The  “DEMON” 
WATER  MOTOR. 

For  Driving  every  description  of  small  Machinery 
it  stands  unrivalled.  It  makes  no  noise,  dirt,  or 
expense,  requires  no  special  attendant,  and  is  worked 
at  a  low  cost.  The  cheapest  Motive  Power  Engine 
on  the  Market.  ■  Send  2d.  for  Illustrated  List. — 

P,  PITMAN,  4,  Aubrey  Road,  Withington,  Manchester. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes.  Drilling  Machines* 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws.  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  Sd.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tiae  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 

address-  7b,  77,  and  7Sa,  HIGH  HOLBORN.  LONDON, ,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


ESTABLISHED  1851. 

QIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £ 100 . 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

OW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  Land 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

With  Illustrations.  450  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (First  Series .) 

For  the  use  of  manufacturers,  mechanics,  and 
scientific  amateurs.  By  Ernest  Spon. 

With  Illustrations.  485  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (Second  Series.) 

By  Robert  Haldane.  Devoted  mainly  to 
subjects  connected  with  chemical  manufactures. 

With  183  Illustrations.  480  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (Third  Series.) 

By  C.  G.  W.  Lock.  Devoted  mainly  to  elec¬ 
trical  and  metallurgical  subjects. 

With  244  Illustrations.  495  pp.,  crown  8vo, 
cloth,  5  s.,  post  free. 

Workshop  Receipts.  (Fourth  Series.) 

By  C.  G.  W.  Lock.  Devoted  mainly  to  handi¬ 
crafts  and  mechanical  subjects.  With  a 
General  Index  to  the  four  series. 


E.  &  F.  N.  SPON,  125,  STRAND,  LONDON. 


NEW  REGISTERED  HAND  BEADER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Beader,  Hollow  Fancy  Reeds.  Length, 
9^  in.  Post  free,  2s.  6d.  Send  for  our  200-Page  Cata¬ 
logue,  700  Illustrations.  By  post,  6d. 


THE  DOUBLE  -  POINTED  NAIL 

i  ( Durrani  Patent). 

I  For  Do  welling  Joinery  of  all  Kinds. 

I!  Invaluable  for  Carpentry  of  every  Description. 

1\  Particularly  Useful  to  Amateurs. 

\\  An  Machine  Steel  cut  Nails,  1  in.,  1  in.,  rj  in.,  gd.  per  gross* 
yL_-a  ijjin.,  is.  per  gross. 

Sample  boxes,  assorted  sizes,  6d.  ;  by  post,  8d. 

These  Nails  are  a  perfect  protection  for  fence  tops  and 
trellis  work,  preventing  the  ravages  of  trespassers  and  cats. 

Malleable  Iron  Fence  Nails. 

Sizes,  zjin.,  2  in.,  3  in.,  4  in.,  5  in.,  and  6  in.,  in  7  lb.  bags, 
3s.  6d.  ;  per  cwt.,  55s. 

Durrans 9  Patent  Nail  Syndicate,  Limited , 
43  and  44,  Upper  Baker  Street,  London,  N.W. 


MOSELEY  &  SON.  323,  High  Holbom. 

VOLUMES  I.  to  VII.  of 

Cassell’s  NEW  Popular  Educator. 

With  New  Texts,  New  Illustrations,  New  Coloured  Plates, 
New  Maps  in  Colours,  New  Size,  New  Type,  with  Six 
Coloured  Maps  and  Plates  in  each  Volume.  Cloth  gilt,  5s. 
each. 

“  A  school,  an  academy,  and  a  university.” — School  Board  Chronicle. 
CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


No  tv  Heady,  PART  1,  price  6d. ,  of 

WRIGHTS  BOOK  OF  POULTRY. 

THE  ENTIRELY  NEW  AND  REVISED  EDITION. 

POPULAR  EDITION  (Unabridged). 

With  NUMEROUS  WOOD  ENGRAVINGS.  To  be  completed  in  18  Parts. 

“  Everybody  who  has  any  sort  of  interest  in  Poultry,”  says  the  Birmingham  Post , 
“should  buy,  and  read,  and  study  this  really  wonderful  book,  for  it  seems  to  contain 
everything  which  the  most  ignorant  or  inquisitive  can  ever  want  to  know.” 

CASSELL  &  COMPANY,  Limited,  Ltidgate  Hill ,  London  ;  and  all  Booksellers. 


Watch  and  Clock 
Tools  and  Materials. 

screws,  bolts,  and  nuts  for 
models  and  clocks.  Watches, 
clocks,  and  jewellery.  Cata¬ 
logue,  z.coo  illustrations,  four 
stamps.— Morris  Cohen,  132, 
Kirkgate,  Leeds. 

95TH  Thousand,  Is. 

CASSELL’S 

SHILLING 

COOKERY. 


A  New  Serial  Story  by  Frank  Barrett,  Author  of  “Fettered  for  Life,’5’ 
etc.,  etc.,  is  commenced  in  No.  443,  now  ready,  price  Id., 


CASSELL’S  SATURDAY  JOURNAL. 

“The  Best  and  Cheapest  Pennyworth  of  Popular  Literature  ever  produced.” — The  Times. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


i6 


WORK. 


[No.  157— March  19,  1892. 


Lost  free  on  application. 

Cassell’s  Classified  Catalogue. 


<£400  I  GIVEN  AWAY!  |  £400 

**■  FOUR  HUNDRED  POUNDS  -' 


WORTH  OP  FRETWORK  DESIGNS. 

J.  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CELESTIAI  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  64  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
On©  Shillings  worth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER'S  OUTFIT,  consisting  of  12-in.  Steel  Frame.  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  F'retwood  and  Full  Instructions,  price  2s  6d.,  post  free. 
6  ft.  assorted  Planed  FTetwood.  2s.  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is,  4d.  per  gross. 

J.  H.  SKINNER  <fc  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mcntitm  this  paper  -when  ordering. 


Volume  V.  of  The 
Amateur  commences  with 
the  January  Part,  1892  ; 
now  ready.  Lists  43  and 
44  of  designs,  wood,  ma¬ 
chines,  tools,  and  cabinet 
fittings  free.  All  goods 
greatly  reduced  in  price. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  E.C. 


.SAVES  CLEANING  &  POLISHING 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“  Silico"  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  It  will  not  inj'ure  the  richest  metal,  andean  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  trom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

{See  Notice  in  Work ,”  August  22,  1891.) 


THE  FINEST  CYCLES!  lustrated 

Lists  gratis  and  post  free.  Easy  terms, 
from  10s.  monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  £6  to  £25. 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
MFG.  Co.,45,Everton  Rd.t 
Liverpool;  Manchester  De¬ 
pot  :  6,  Palatine  Bldgs., 
Victoria  Street ;  London 

WorJ^ShowroomSj^nd^^yclin^^choo^M^H^h^t^j^amdet^Towm 

GIVEN  AWAY!  YOUR  NICKEL  SILVER 


PCX  X  PENCIL  CASE , 

with  your  name  in  Rubber,  complete,  7$d.  Stamps,  or  for  your 
Name  or 

RunbY^ 

Stamp  for 

Marking  Linen  or  Paper,  enclose  3\d.  stamps  or 
postage.  See.  Mention  this  paper,  and  address— 

Crystal  Palace  (John  Bond’s)  Gold 
Medal  Marking  Ink  Works.  75,  Southgate  Road, 
London,  N.  CAUTION  :  Original  Patentee  of  the  6d.  and  is. 
Crystal  Palace  (  John  Band’s)  Propelling  Metallic  Marking  Ink  Pencil. 


Nos. 

1  to  96 
Beady. 


“  Well  written  tales,  bristling  with  incident  and  novel  situations. ” — The  Leeds  Mercury. 


HORNER’S  pm"  STORIES 


Of  all 

Booksellers. 


Cassell’s  Agricultural  Text-books. 

Edited  by  Prof.  John  Wrightson,  President  of  the  College  of  Agriculture,  Downton. 

Soils  and  Manures.  By  J.  M.  H.  Munro,  Farm  Crops.  ByJoHN  Wrightson,  M.R.A.C.,  I  Live  Stock.  By  John  Wrightson,  M.R.A.C., 
D.Sc.  (London),  F.I.C.,  F.C.S.  Fully  F.C.S.  Fully  Illustrated.  2s.  6d.  F.C.S.  Fully  Illustrated.  2s.  6d. 

Illustrated.  2s.  6d. 

CASSELL  &  COMPANY,  Limited,  Ludgaie  Hill,  London. 


TO  AMATEUR  AND  PRACTICAL  WORKERS. 


Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 


Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 

Illustrated  Price  List  of  Castings,  Chucks,  Slide  Bests,  Twist  Drills,  &  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

JOHN  AARON,  Gaol  Lane,  HALIFAX.  8sch00„wBn. 


Lathe  Castings  from 
35  to  18  in.  centres. 
Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc. 


FLUID 

WATER  RESISTING 

GLUE 

{Patent) 

PATENT  TINS. 


Manufactured 
only  by 


FLUID 

WATER  RESISTING 

GLUE 

{Patent) 

PATENT  TINS. 

Invaluable  for  all  .  |(  JEM*'  „  ,  ,T  _  ... 

.  ,  _  ,  J]  Wr&r  I  No  Brush— No  Boiling— 

On  and  Indoor  \  Will  securely  join  Wood* 

Repairs.  - Glass,  China,  Metals,  &c. 

By  Post,  8 d.  and  is.  3 d.  per  tin.  Through  Ironmongers,  Chemists,  Chandlers,  &c.,  6d.  and  is.  per  tin. 

THE  WATERPROOF  GLUE  CO.,  62,  Dale  St.,  LIVERPOOL. 


FRETWORK  AND  CARVING. 

Highest  Award— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS, 
HINGES,  AND  VARNISH,  &c. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 

Sets  of  Twelve  Be.vt  Carving 
Tools ,  with  JBoxwood  Handles f 
10s.  free . 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGEK,  BROS.,  Settle,  Yorks. 
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WORK  WORLD. 

Work  has  been  begun  for  the  utilisation 
of  the  power  of  the  Falls  of  Niagara.  It  is 
intended  to  construct  a  large  turbine  plant 
on  the  American  side.  The  tunnel  which 
forms  the  tail-race  of  the  turbines  is  built 
for  a  capacity  of  100,000  h.-p.  The  tunnel 
is  expected  to  be  completed  next  J uly. 

#  # 

A  patent  has  been  granted  for  “  spider  ” 
wheels  for  bicycles  and  other  light  machines. 
An  influential  company  in  Glasgow,  on  being 
shown  the  details,  joined  the  patentee  in 
getting  it  through  the  Patent  Office.  It 
remains  to  be  seen  whether  there  is  any¬ 
thing  good  in  the  invention.  Already  cycle 
wheels  appear  sufficiently  spider-like. 

#  # 

At  the  Globe  Works,  Bankhall,  Liverpool, 
one  of  the  largest  steel-wire  cables  ever 
made  in  this  country  is  now  being  manu¬ 
factured.  It  will  be  31  miles  in  one  con¬ 
tinuous  length  without  a  joint,  and  will 
weigh  about  twenty  tons.  It  is  3fin.  in 
circumference,  made  from  the  finest  quality 
of  patent  crucible  steel  wire,  and  having  a 
tensile  guaranteed  strain  of  over  forty  tons. 
*  * 

A  belt  is  now  being  made  for  the  Electric 
Lighting  Company,  New  Orleans,  which, 
it  is  believed,  will  be  the  largest  in  the 
world.  It  is  to  be  6  ft.  wide,  169  ft.  long, 
and  will  require  the  skins  of  one  hundred 
and  seventy-five  animals  to  complete  it. 
The  weight  will  be  about  forty  thousand 
pounds,  and  the  cost  something  like  ten 
dollars,  or  £2  per  square  foot. 

*  # 

A  newly  designed  pulley  has  been  brought 
out  in  America.  On  the  face  of  the  pulley, 
at  regular  intervals,  are  rubber  strips  with 
rounded  surface,  and  fastened  by  projections 
passing  through  the  rim  of  the  pulley.  Not 
only  do  these  strips  do  away  with  slipping 
belts,  but  lessen  the  wear  on  the  latter  and 
reduce  the  friction  to  the  minimum.  When 
worn  out  they  can  be  replaced  at  a  slight 
outlay. 

*  * 

Messrs.  J.  Willis  &  Co.  are  producing 
a  “  self -hardening  ”  tool  steel,  which  is 
expected  to  be  much  easier  to  forge,  twist, 
and  form  into  tools  than  other  steels  of 


this  class.  It  is  self-hardened  by  the  air  in 
cooling,  and  does  not  require  hardening  or 
tempering,  although  for  extremely  hard 
work  it  may  be  heated  to  a  dull  red  heat 
and  plunged  into  hot  water. 

*  * 

The  Ameer  of  Afghanistan  now  possesses 
a  mint,  a  cartridge  factory  with  an  output 
of  seven  thousand  cartridges  per  day,  a  rifle 
factory,  a  boot  and  shoe  manufactory,  and  a 
tailoring  establishment  for  the  manufacture 
of  English  costumes  :  and  all  are  driven  by 
steam.  This  would  point  to  the  Ariana  of 
the  Greeks  as  being  something  of  a  pro¬ 
spective  area  for  an  emigrant  settlement, 
i.e.,  if  the  Afghans  offered  no  resistance  ! 

*  % 

Judging  from  some  of  the  dividends 
recently  declared,  the  past  year  cannot  have 
been  an  altogether  disastrous  one  for  the 
Sheffield  hardware  trades.  Messrs.  Henry 
Bessemer  &  Co.,  Limited,  have  declared 
a  dividend  of  25  per  cent,  for  the  past 
twelve  months ;  while  Messrs.  Brown  Bayley 
and  Co.,  Limited,  gave  a  similar  dividend, 
and  carried  £15,000  to  the  Reserve  Fund 
for  the  same  period.  Messrs.  J.  Vickers, 
Sons,  &  Co.  gave  6|  per  cent.,  and  the 
Midland  Iron  Co.  distributed  5  per  cent,  for 
the  past  year. 

*  * 

An  ingenious  preparative  method  for  the 
transport  of  sulphuric  acid  is  being  carried 
on  by  an  enterprising  chemical  company 
on  the  Tyne.  Hitherto  this  acid  has  been 
exported  in  carboys,  a  kind  of  large  flask 
fixed  in  a  hamper  and  packed  with  straw. 
This  kind  of  receptacle  being  of  a  fragile 
nature,  great  care  had  to  be  exercised  in 
the  handling  on  board  ship ;  naturally  the 
acid  had  to  be  part  of  a  deck  cargo,  and  at 
the  appearance  of  rough  weather  the  acid 
was  consigned  to  the  deep.  To  get  over 
this  difficulty,  the  chemical  company  have 
arranged  a  process  consisting  of  a  large  cast- 
iron  pan  lined  with  enamel,  and  having  a 
furnace  underneath.  The  acid  is  here  heated 
to  a  high  temperature,  and  mixed  with 
nitre  cake,  afterwards  being  run  off  into 
tins  or  drums  and  hermetically  sealed. 
When  cold  the  acid  has  the  appearance  of 
hard-frozen  snow.  There  will  be  no  fear 
now  of  the  carboys  being  broken  during 
rough  weather  ;  and  the  acid,  being  highly 
concentrated,  can  easily  be  thaived  by  being 
diluted  with  50  per  cent,  of  cold  water. 


Old  Age  Pensions  is  the  tune  of  the  hour, 
but  what  time  will  transpire  before  practical 
effect  can  ensue,  in  the  case  of  Mr.  Cham¬ 
berlain’s  or  any  other  of  the  schemes  set 
forth,  is  another  matter.  Meanwhile,  a  laud¬ 
able  step  has  been  made  by  a  Sheffield 
firm,  who  have  set  an  example  which  every 
labour  house  in  the  kingdom  might  well 
follow.  Messrs.  Walker  &  Hall,  the  silver¬ 
smiths  and  cutlers,  have  initiated  a  most 
generous  scheme  of  long-service  pensions 
for  their  employes,  the  workpeople  not 
being  called  upon  to  contribute  to  the 
fund,  the  only  condition  being  continuous 
long  service,  illness,  or  shortness  of  work, 
not  to  be  considered  as  a  break.  The 
following  benefits  are  to  be  derived  after 
Men.  Women. 

21  Yrs.’  service  8s.  6d.  ...  4s.  3d.  per  week 
25  „  „  ...  10s.  Od.  ...  5s.  Od.  „  „ 

30  „  „  ...  15s.  Od.  ...  7s.  6d.  „  „ 

40  „  „  ...  17s.  6d.  ...  8s.  9d.  „  „ 

This  is,  indeed,  a  sensible  recognition  of 
labour  worth,  and  is  an  improvement  upon 
the  “at  death  ”  systems  of  benevolence. 

*  * 

“  Expanded  metal  lathing  ”  is  about  to 
take  the  place  of  wood  laths  for  plasterers’ 
work — especially  in  the  construction  of  fire¬ 
proof  buildings.  It  is  made  from  narrow 
strips  of  steel,  which  are  cut  into  strands 
on  parallel  lines  at  intervals  of  width  or 
length  desired,  and  between  these  intervals 
of  cuts  or  slashes  are  uncut  sections ; 
then  it  is  opened  up  or  expanded  at  the 
lines  of  cuts  or  slashes  into  sheets  of  lathing, 
from  18  in.  to  2  ft.  wide,  and  is  cut  into 
lengths  of  8  ft.  The  sheets,  which  are  i  in. 
wide  in  the  strands,  require  no  stretching, 
and  are  easily  and  quickly  fixed.  They 
can  be  easily  cut  with  a  pair  of  ordinary 
shears  into  any  necessary  length  or  shape, 
and  by  hand  pressure  made  to  conform  to 
any  curve  required  for  cornices  or  mould¬ 
ings,  and  a  very  few  fixings  will  keep  it 
in  position.  The  shelf-like  strands  provide 
perfect  lodgment  for  the  lime  and  hair,  and 
permit  of  a  partial  connection  between  the 
keys.  The  lathing  and  plastering  thus  be¬ 
comes  a  homogeneous  mass,  and  is  much 
less  likely  to  crack  than  ordinary  lath  work, 
as  warmth  will  not  expand  or  cold  contract 
the  lathing.  Furring  strips  (unless  an  air 
space  is  required)  are  not  essential  to  the 
use  of  this  lathing,  as  it  provides  ample  key 
when  secured  to  a  flat  or  curved  surface. 
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MOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 

In  this  and  the  following  papers  it  is  in¬ 
tended  to  deal  with  the  work  of  the  drawing 
office  in  as  practical  a  manner  as  possible, 
describing-  in  detail  the  methods  adopted  by 
the  draughtsman  in  drawing,  colouring,  and 
finishing  plans  of  every  description,  and 
dealing  also  with  mounting,  varnishing,  and 
other  processes  which  enter  into  the  daily 
routine  of  the  drawing  office.  The  reader 
will  be  assumed  to  be  familiar  with  the 
ordinary  processes  of  mechanical  drawing 
and  geometry,  so  that  unnecessary  elabora¬ 
tion  will  be  avoided.  With  the  same  object 
it  will  be  taken  as  granted  that  the  com¬ 
moner  forms  of  drawing  instruments  are 
known  to  the  reader,  and  attention  will  be 
drawn  only  to  such  instruments  or  particu¬ 
lar  features  as  are  of  special  interest. 

The  Drawing  Office  and  its  Furniture 
first  call  for  our  notice.  The  ideal  drawing 
office  is  seldom  found,  because  it  is  not 
often  that  it  has  been  specially  designed  for 
the  purpose  for  which  it  is  used.  The  essen¬ 
tial  qualities  which  should  mainly  guide  the 
choice  of  a  drawing  office  are  two  :  an  abun¬ 
dance  of  daylight  and  freedom  from  damp¬ 
ness.  Gaslight  has,  of  course,  to  be  used  to 
a  great  extent  in  the  confined  offices  of 
engineers  and  architects  who  are  surrounded 
by  buildings  in  such  a  manner  as  to  block 
out  the  daylight,  but  there  are  many  objec¬ 
tionable  features  in  the  use  of  gas.  It  is 
unhealthy,  vitiating  the  air  with  noxious 
fumes  ;  it  casts  strong  shadows  from  the 
edges  of  T-squares  and  set-squares  ;  and  it 
is  impossible  to  colour  with  any  accuracy  of 
tint  by  gaslight.  So  far  as  possible,  then,  an 
ample  supply  of  daylight  should  be  obtained. 
The  windows  should  be  large  and  lofty,  and 
it  is  desirable  to  have  them  on  both  sides 
of  the  drawing  office,  so  that  no  shadows 
shall  be  cast  by  the  drawing  instruments. 
Skylights  afford  an  excellent  means  of  light¬ 
ing  so  far  as  the  amount  of  light  obtained 
is  concerned  ;  they  are,  however,  the  cause 
of  much  inconvenience  when  a  tracing  is 
being  made  on  glazed  tracing  linen,  or  when 
a  wash  of  colour  is  being  laid,  as  the  light  is 
reflected  upwards  in  such  a  manner  as  to 
make  it  difficult  to  see  the  work  properly. 
They  have  also  an  unpleasant  tendency  to 
keep  the  office  very  cold  in  winter,  as  the 
heated  air  naturally  finds  its  way  to  the  sky¬ 
light,  and  the  heat  is  radiated  at  once 
through  the  glass.  Ou  the  other  hand,  the 
summer  sun  pours  his  rays  through  them, 
and  converts  the  drawing  office  into  some¬ 
thing  very  like  a  florist’s  hot-house.  Sky¬ 
lights  and  windows  should  alike  be  provided 
with  blinds  for  regulating  the  glare  of  the 
direct  sunlight. 

Freedom  from  damp  is  essential  in  the 
drawing  office,  or  otherwise  it  will  be  found 
that  the  drawing  papers  and  thin  wooden 
instruments,  such  as  T-squares  and  set- 
squares, _will_  be  injuriously  affected.  Fortu¬ 
nately,  drawing  offices  are  generally  located, 
for  the  sa,ke  of  the  light,  at  the  top  of  the 
building  in  which  they  are  situated,  and  are 
consequently  not  very  liable  to  dampness. 
The  ordinary  open  fire-grate  is  much  to  be 
preferred  before  any  system  of  heating  by 
hot  air,  water,  or  steam  in  pipes.  The  latter 
cause  an  amount  of  dry  dust  and  a  stuffi¬ 
ness  of  atmosphere  which  are  very  objection¬ 
able. 

Desks  and  Tables. — The  desks  should  be 
of  the  firmest  and  most  solid  construction  : 
in  fact,  they  are  best  when  built  into  the 


office  as  fixtures.  The  right  position  for  them 
is  along  the  walls,  directly  under  the  windows, 
so  that  each  draughtsman  has  a  window  in 
front  of  him,  and  the  advantage  of  the  fullest 
possible  light  on  his  work.  The  tops  of  the 
desks  should  be  made  of  plain,  unvarnished 
pine,  so  that  they  are  not  too  hard  to  drive 
drawing-pins  into  when  it  is  desired  to  pre¬ 
pare  a  drawing  too  large  for  the  drawing- 
board.  This  will  also  allow  for  the  desks 
being  scoured  down  occasionally  with  soap- 
and- water  without  doing  any  harm.  A  suit¬ 
able  height  for  the  front  edge  of  the  desk 
is  3  ft.  3  in., 
with  an  up¬ 
ward  slope  of 
an  inch  for 
every  foot  in 
width.  In 
Fig.  1  is  shown 
an  arrange¬ 
ment  by  which 
the  draughts¬ 
man  can  work 
comfortably  on 
the  upper  part 
of  a  drawing 
without  soiling 
or  creasing  the 
lower  part  with 
his  body.  It 
will  be  seen 
that  a  rounded 
bar,  an  inch  or 
an  inch  and  a  half  thick,  is  fixed  to  the  front 
edge  of  the  desk  in  such  a  way  as  to  leave  a 
slot  down  which  the  lower  half  of  the  draw¬ 
ing  is  passed,  while  the  bar  acts  as  a  guard 
to  protect  it  from  damage. 


Fig.  2.  — Adjustable  Drawing-Table  and  T-Square 
combined. 

An  excellent  combination  of  table  and 
drawing-board  arranged  almost  vertically 
and  fitted  with  an  attached  T-square  is 
shown  in  Fig.  2.  It  has  the  advantage  of 
occupying  very  little  floor  space,  and  is  ex¬ 
tremely  comfortable  to  work  at,  as  the  draw¬ 
ing-board  can  be  moved  up  or  down  so  as  to 
bring  any  part  of  the  work  under  the  hand  of 
the  draughtsman.  A  counterpoise  balances 
the  board  so  that  a  slight  pressure  on  the 
handle  shown  at  the  bottom  is  sufficient 
to  effect  the  movement.  The  T-square  is 
balanced  in  a  similar  manner.  Both  draw¬ 
ing-board  and  T-square  are  provided  with 
narrow  projecting  shelves  on  which  to  place 
the  drawing  instruments  and  colours.  The 
flat  table  is  useful  for  carrying  books  or 
drawings  in  use,  and  a  drawer  is  fitted  under 
the  table.  The  whole  is  carried  on  a  light 
cast-iron  framework.  The  inclined  struts  of 


the  framework  at  the  back  of  the  drawing- 
board  are  provided  with  recesses  for  taking 
wooden  laths,  on  which  can  be  displayed  the 
drawings  that  it  is  wished  to  consult  for  the 
work  in  hand.  This  useful  piece  of  furni¬ 
ture  is  of  German  origin,  and  is  as  yet  not  so 
well  known  in  England  as  its  merits  deserve. 
In  Work  (No.  69)  there  was  given  an  illus¬ 
trated  description  of  an  American  invention 
of  a  somewhat  similar  kind,  having  a  draw¬ 
ing-table  with  adjustments  vertically  and  to> 
various  angles. 

Another  useful  appliance  is  shown  in 
Fig.  3,  and  consists,  as  will 
be  seen,  of  a  light  cast-iron 
frame,  braced  diagonally  for 
the  sake  of  rigidity,  and  pro¬ 
vided  with  supports  which 
can  be  adjusted  to  varying 
slopes  and  heights.  No  table 
top  is  needed,  the  drawing- 
board  resting 
directly  on  the 
supports.  The 
whole  arrange¬ 
ment  is  so 
lightly  con¬ 
structed  that 
its  position 
can  be  easily' 
altered  as  de¬ 
sired,  and,  as  it 
occupies  very 
little  room-,  it 
is  a  convenient  article  of  furniture  where 
space  is  limited. 

Stools. — Most  draughtsmen  prefer  to  stand 
to  their  work,  as  a  rule,  because  in  the 
various  operations  of  drawing  and  finishing: 
a  plan  of  any  size  the  wrork  is  seldom  con¬ 
fined  to  one  part  of  the  paper  at  once,  and  it 
is  necessary  to  alter  the  position  of  the  body 
momentarily  to  obtain  a  proper  command  of 
the  work.  In  some  classes  of  work  it  is- 
nevertheless  possible  to  work  while  seated, 
and  in  such  a  case  the  form  of  seat  which 
will  be  found  most  suitable  is  one  which  is 
adjustable  in  height  on  the  principle  of  a 
music-stool.  A  rather  elegant  development 
of  this  form  is  shown  at  Fig.  4. 

Gaslights. — It  is  almost  impossible  tc-> 
have  too  much  light  in  the  drawing  office. 
To  this  end  jointed  gas-brackets  should  be 
fixed  in  such  a  position  as  to  enable  the 
burner  to  be  brought  within  a  foot  or  18  in. 
of  the  board.  An  ordinary  burner  with 
naked  flame  will  generally  be  considered, 
efficient  enough,  but,  if  practicable,  Argand 
burners  with  opaque  shades  should  be- 


Fig.  3. — Adjustable  Stand  for  Drawing-Board. 


adopted.  In  this  case,  as  the  burner  must  be 
kept  upright  in  all  situations,  some  arrange¬ 
ment  of  parallel  motion  links  becomes  neces¬ 
sary,  as  shown  in  Fig.  5.  One  or  two 
movable  stands  fitted  with  gas-burners  and 
indiarubber  tubing  will  also  be  of  service 
occasionally. 


Fig.  1.— Slot  in  Desk  to  Protect  Drawing. 
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ABOUT  WORK  AND  POWER. 

BY  W.  C.  CARTER,  M.I.MECH.E. 

Few  words  are  in  more  common  use  than 
those  of  our  title,  and  their  popular  meaning 
is  clear  enough  to  everyone  :  Work  being 
understood  as  the  act  of  performing  labour, 
or  the  produce  of  the  labourer,  and  Power 
being  used  as  synonymous  with  Strength. 

But  the  words  have  a  special  scientific 
meaning,  not  by  any  means  difficult  to  under¬ 
stand  when  attentively  studied,  though  they 
are  seldom  so  studied,  except  by  those 
whose  special  business  it  is  to  master  such 
matters.  Experience  often  shows,  indeed, 
that,  even  in  the  case  of  trained  men,  the 
scientific  ideas  conveyed  by  the  words  in 
question  are  not  as  clear  as  they  ought  to 
be.  It  is  not  inappropriate  that  the 
columns  of  Work  should  be  utilised  for 
the  purpose  of  illustrating  these  important 
points,  and  making  clear  to  its  mechanical 
readers  the  methods  of  applying  the  Prin¬ 
ciple  of  Work  to  the  common,  every-day 
questions  of  machine  design.  Its  clear  com¬ 
prehension  will  cause  many  apparent  diffi¬ 
culties  to  melt  away,  and  often  preserve 
inventors,  who  are  large  readers  of  Work, 
from  attempting  impossibilities,  the  ab¬ 
surdity  of  which  is  sometimes  veiled  under 
complications  of  detail. 

We  shall  see,  as  we  proceed,  the  connec¬ 
tion  of  our  second  title  with  the  first. 

What,  then,  is  the  scientific  meaning  of 
the  word  “  Work  ”  1  Let  us  consider  a  simple 
illustration.  Suppose  that  we  have  resting 
upon  the  floor  a  sack  of  grain  weighing  500 
lbs.  Here  we  have  the  simple  idea  of 
weight  without  motion,  or,  in  more 
general  terms,  force  without  motion ; 
for  weight  is  only  the  force  of  gravita¬ 
tion  pulling  towards  the  earth.  We 
may  therefore  extend  our  idea  to  that 
of  force  generally,  in  whatever  direc- 
tion,  and  by  whatever  agency  exerted. 

So  far,  the  force  is  inert,  and  only  re¬ 
sults  in  a  dead  pressure  upon  the  floor, 
and  a  corresponding  reaction  by  the 
floor  resisting  the  pressure  and  support¬ 
ing  the  sack.  We  might  conceive  this 
force  as  acting  for  ever  without  change, 
as  no  waste  is  taking  place.  Let  us 
now  suppose  that  the  sack  is  to  be 
lifted  on  to  a  platform  3  ft.  high.  Now 
to  the  original  idea  of  force  we  have 
to  add  that  of  motion  through  a  cer¬ 
tain  distance,  and  we  obtain,  by  multi¬ 
plying  together  the  force  (500  lbs.)  and 
the  distance  (3  ft.),  a  compound  unit 
(1,500  ft.-lbs),  which  represents — to  j 

quote  Longfellow — “something  done,” 
that  is — Work.  Work,  then,  is  a  compound 
idea  comprising  those  of  force  and  distance, 
and  it  is  measured  by  the  compound  unit, 
composed  of  the  simple  unit  of  distance  (the 
foot)  multiplied  by  the  simple  unit  of  force 
(the  pound),  forming  the  compound  unit  of 
Work  (the  foot-pound). 

The  next  point  is  that  of  Power,  and  here 
another  factor  comes  into  play. 

We  might  suppose  that  our  corn  is  carried, 
grain  by  grain,  by  a  spider  in  the  way  at¬ 
tributed  to  the  pertinacious  insect  whose  per¬ 
severance  gave  renewed  heart  to  the  despond¬ 
ing  King,  Robert  the  Bruce.  In  course  of  time 
the  required  task  will  be  accomplished,  and 
the  grain  be  all  lifted  on  to  the  platform. 
Or  we  might,  and  probably  should,  lift  the 
sack  at  once  bodily.  It  is  clear  that,  in 
both  cases,  the  result  achieved — the  Work 
done — is  the  same,  and  also  that  the  differ¬ 
ence  between  the  agents  is  that  between 
Weakness  and  Strength  (i.e.,  a  difference  of 


Power),  the  only  difference  between  the 
operations  being  the  time  occupied.  Time, 
then,  is  the  third  element  that  must  be 
combined  with  that  of  Work  to  obtain  a 
unit  with  which  to  measure  Power. 

The  usual  unit  of  Power  in  this  country  is 
the  horse-power,  which  is  well  known  to  be 
33,000  ft.-lbs.  in  one  minute.  It  should  be 
observed  that  these  products  always  denote 
the  same  amount  of  Work  or  Power  in 
whatever  way  the  factors  producing  them 
may  be  mutually  varied.  For  example,  if 


the  weight  of  the  grain  in  our  illustration 
had  been  half  as  much  (i.e.,  250  lbs.),  and 
the  distance  had  been  twice  as  much  (i.e., 
6  ft.),  as  the  product  (250  by  6)  would  still 


;g.  6.— Adjustable  Gas-Bracket,  witli  Argand 


equal  1,500  ft.-lbs.,  the  amount  of  work 
represented  by  the  operation  would  be 
exactly  the  same,  and  similar  reasoning 
applies  to  quantities  of  Power.  Having 
mastered  thoroughly  these  conceptions,  we 
will  sum  up  our  definitions  thus  : — 

Simple  units  (one  element)}]*  oiste^-themot. 

Compound  unit  (two  elements)  of  Work— the  foot¬ 
pound. 

Compound  unit  (three  elements)  of  Power— the 
horse-power. 

We  are  now  in  a  position  to  understand  the 
limitations  within  which  man  exerts  his 
constructive  faculties. 

Few  persons  in  these  days  will  need  to  be 
told  that  matter,  so  far  as  Man  is  concerned, 
is  indestructible.  Man  cannot  create  it, 
nor  can  he  destroy  it.  All  he  can  do  is  to 
rearrange  it  in  some  way,  or  change  its 
form.  For  instance,  he  can  take  a  block  of 
marble,  remove  certain  superfluous  portions, 


and  leave  a  statue  and  a  heap  of  chips  and 
dust,  but,  were  all  the  portions  preserved 
and  weighed,  we  should  still  find  the  total 
weight  the  same  as  the  original  block,  as 
the  total  amount  of  matter  cannot  be 
altered.  He  may  apply  molecular  motion 
in  the  form  of  heat  to  a  pound  of  ice,  and 
may  thus  change  it  to  a  pound  of  water, 
and,  by  continuing  the  process,  to  a  pound 
of  steam.  The  form  has  been  changed  from 
solid  to  liquid,  and  from  liquid  to  gaseous, 
but  the  weight  remains  as  before.  The 
pound  of  ice  makes  a  pound  of  steam,  prov¬ 
ing  that  the  original  amount  of  matter  still 
remains. 

It  is  not,  however,  so  commonly  under¬ 
stood  that  Work  comes  under  just  the  same 
law  as  to  its  indestructibility. 

Just  as  in  the  case  of  matter,  we  can 
change  its  form,  but  can  neither  increase 
nor  diminish  its  total  amount,  and  this  is 
the  Principle  of  Work,  which  it  is  the  chief 
aim  of  these  articles  to  explain  and  illus¬ 
trate. 

The  object  of  all  machinery  is  to  take 
work,  in  whatever  form  it  may  be  available, 
and  transform  it  into  a  condition  suitable 
for  the  purpose  required.  In  a  large  factory 
we  might  have  work  developed  in  the  furnace 
of  a  boiler,  which  is  transmitted  by  the  steam 
through  the  mechanism  of  an  engine  to  the 
shafting,  from  which  it  is  taken  and  trans¬ 
formed  by  each  different  machine  to  each 
particular  purpose.  The  revolving  shafting- 
supplies,  through  belting,  a  continuous 
linear  pressure  as  the  belt  passes  from  the 
pulley,  and  this  is  transformed  in  the  lathes 
to  a  revolving  action,  in  the  power-hammers 
and  punching  machines  to  a  succession 
of  blows  and  strokes,  and  so  on,  the  ob¬ 
ject  of  each  machine  being  simply  to 
change  the  form  of  the  work  supplied 
by  the  shop  shaft. 

It  may  perhaps  have  occurred  to  the 
reader  that  it  is  a  strange  proceeding 
to  estimate  the  work  as  commencing  in 
the  furnace,  and  not  in  tne  cylinder, 
where  the  first  moving  parts  are  found. 
The  work  really  exists  in  the  furnace, 
but  in  its  alternative  form  of  Heat. 
Thus  we  come  to  another  important 
truth — viz.,  that  Heat  and  Work  are 
mutually  interchangeable. 

This  truth  began  to  be  suspected 
about  the  year  1800,  and  when  Count 
Rumford  made  his  memorable  experi- 
^  ment  of  boiling  water  by  means  of  the 
HI-  heat  generated  in  boring  out  a  cannon, 
gr  he  gave  the  death-blow  to  the  many 
fallacious  guesses  that  had  been  made 
as  to  the  nature  of  heat,  as  it  was 
seen  that  nothing  could  have  produced 
the  heat  observed  except  the  work  done  by 
the  cutter,  and  that,  in  fact,  work  was 
simply  another  form  of  heat.  That  the  two 
are  mutually  convertible  may  be  seen  on 
every  hand.  A  boy  who  rubs  a  metal  but¬ 
ton  upon  a  form  and  claps  it  upon  the  back 
of  his  neighbour’s  hand  supplies  a  simple 
illustration  of  the  conversion  of  work  into 
heat ;  while  the  illustration  given  above  of 
the  furnace  of  a  steam  boiler  producing  the 
work  given  off  in  the  engine  fiy-wheei  is  an 
excellent  illustration  of  the  converse  action 
— heat  into  work. 

George  Stephenson  is  credited  with  the 
remark  that  all  power  comes  from  the  sun, 
and,  considering  the  state  of  physical  know 
ledge  in  his  day,  the  remark  shows  his  able 
grasp  of  first  principles. 

It  will  be  a  useful  exercise  for  a  mechanic 
to  trace  out  thoughtfully  the  original  sources 
of  power  in  different  cases,  and  will  widen 
and  simplify  the  mental  view.  For  example, 
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we  see  a  water-wheel,  and  we  ask,  How  did 
the  water  obtain  the  power  to  do  the  work 
that  we  see  given  out  ?  A  little  thought 
wiii  show  us  that  the  sun,  by  evaporation, 
■raised  the  water  from  the  sea-level  to  the 
high  ground,  from  which  it  falls,  giving  out 
work  in  its  descent,  and  it  is  more  difficult 
to  conceive,  but  equally  true,  that  if  we 
co-uld  have  weighed  each  particle  of  steam 
-as  it  ascended  under  the  sun’s  action,  and 
have  multiplied  it  by  the  distance  it  was 
raised,  we  should  find  exactly  the  amount  of 
work  it  gave  out  in  returning  to  its  former 
level.  Again,  in  the  case  of  the  steam- 
engine,  the  sun,  by  its  action  upon  the  vege¬ 
tation  of  bygone  ages,  produced  the  coal 
which  gives  the  energy  to  the  steam.  One 
writer  has  well  compared  coal  to  a  coiled 
spring,  which  returns  the  work  done  upon 
it  when  the  conditions  are  favourable. 

Thus  it  would  be  found  that,  with  a  few 
■exceptions,  the  sources  of  power  with  which 
we  are  acquainted  are  simply  receptacles  of 
the  heat  which  is  poured  upon  the  earth  by 
the  sun,  and  that  they  will  return  that  heat 
in  the  form  of  work  when  the  conditions 
are  suitable. 

Now  we  will  go  a  step  further.  Inas¬ 
much  as  Work  and  Heat  are  the  same 
■things  in  different  forms,  if  we  apparently 
lose  one  of  them  we  shall  have  a  good  idea 
where  to  look  for  it.  For  instance,  we  have 
a  machine  which — in  spite  of  our  statement 
that  work  is  never  destroyed — does  not  give 
out  all  the  work  put  into  it,  as,  of  course,  is 
the  case  with  all  machinery  to  some  extent. 
Where,  then,  is  the  missing  work  ?  As  it 
does  not  appear  as  work,  we  must  look  for 
it  in  its  other  form,  and,  on  examining  the 
bearings,  we  find  that  they  are  slightly 
heated,  and  this  heat  will  be  just  that  due 
to  the  work  lost.  The  heat  is  produced  by 
friction,  and  if  we  could  measure  the  resist¬ 
ance  of  every  rubbing  surface  in  pounds, 
and  multiply  each  by  the  distance  it  passed 
through  in  feet,  we  should  obtain  a  total 
number  of  foot-pounds  exactly  equal  to  the 
missing  work,  and  to  the  equivalent  amount 
of  heat  produced. 

The  proportion  of  work  given  out  by  a 
machine  compared  with  that  put  in,  is  called 
the  Modulus  of  the  machine,  and  is  expressed 
as  a  fraction  taking  1  to  represent  the 
work  put  in  ;  1,  therefore,  is  the  modulus 
©f  an  ideal  machine  without  friction,  and 
the  difference  between  the  modulus  of  any 
given  machine  and  1,  will  represent  the 
proportion  of  work  lost  in  friction.  In  our 
next  article  we  shall  explain  the  method  of 
comparing,  with  exactness,  Work  and  the 
amount  of  heat  corresponding  to  a  given 
-quantity  of  it. 


HOW  TO  MAKE  AN  IMPROVE!) 

CAMERA  STAND. 

BY  “  DESDICHADO.” 

Some  time  ago  the  author  of  the  present 
paper  desired  a  tripod  stand  for  his  camera, 
which  while  being,  in  the  first  case,  perfectly 
rigid  and  efficient,  should  be  as  light  as  pos¬ 
sible  and  close  up  into  a  small  compass. 
Having  plenty  of  suitable  material,  he  de¬ 
cided  to  construct  one  to  meet  his  require¬ 
ments,  thereby  finding  profitable  employment 
for  leisure  and  keeping  a  guinea  or  thirty 
shillings  in  his  pocket.  Feeling  that  there 
are  many  who  would  be  willing  to  have  a 
few  hints  on  the  construction  of  a  very  port¬ 
able  and  rigid  tripod,  which  may  be  most 
easily  made,  the  following  particulars  and 
method  of  construction  adopted  by  the 


author  in  making  his  stand  are  given  and 
described. 

When  making  an  article  of  the  nature  of 
the  one  at  present  under  discussion,  which 
is  intended  primarily  for  use.  it  is  not  de¬ 
sirable  to  spend  time  in  unnecessary  work, 
and  the  simplest  way  of  attaining  certain 
objects  will  usually  be  found  the  best.  It 
will  be  very  apparent  that,  other  things 
and  sizes  being  equal,  the  most  rigid  stand 
will  be  the  one  in  vdiich  the  legs  are  in 
single  pieces — not  folding  or  closing  ;  and 
the  more  joints  there  are  the  greater  the 
chances  of  a  loss  of  firmness,  which  will  be 
greater  or  less  according  to  the  degree  of 
perfection  with  which  the  joints  are  fitted. 
Having  regard  to  this,  and  to  simplicity  and 
ease  of  construction,  a  stand  closing  in 
three  was  decided  upon — a  fourfold  stand, 
although  closing  up  shorter,  being  somewhat 
bulky,  besides  necessitating  an  extra  joint ; 
and  it  being  often  a  great  convenience 
to  be  able  to  adjust  the  height  of  the 
camera  without  unduly  spreading  the  legs 
of  the  tripod,  and  also  on  uneven  and  slop¬ 
ing  ground  to  regulate  the  length  of  each  or 
any  leg  individually,  it  was  decided  that 
the  lowest  limb  of  each  leg  should  slide 
within  the  second  or  middle  limb,  the 
uppermost  limb  folding  down  alongside. 

Fig.  1  shows  a  single  leg  of  the  tripod 
open  to  its  fullest  extent.  It  will  be  seen 
that  the  lowest  limb,  which  is  single,  slides 
between  the  two  members  of  the  middle 
limb,  and  may  be  clamped  at  any  desired 
point  by  the  bolt,  b,  and  plate,  a,  the  bolt 
having  a  base  or  flange  on  the  other  side 
similar  to  the  plate,  a,  which  is  not  seen  in 
the  figure,  but  which  is  shown  at  Fig.  3.  In 
most  of  the  stands  with  sliding  limbs  which 
are  sold  in  the  shops,  tongues  are  formed 
on  one,  while  corresponding  grooves  are 
ploughed  in  the  other  limb,  in  order  that  the 
sliding  limb  may  maintain  its  true  direc¬ 
tion  ;  in  the  present  case  the  tongueing  and 
grooving  are  obviated,  and  the  proper  work¬ 
ing  ensured  by  the  plates  before  mentioned, 
which  are  attached  to  the  lowest  or  sliding- 
limb  and  the  plates,  c,  fixed  at  the  lower 
end  of  the  middle  limb,  and  which  also 
serve  to  hold  its  two  members  together.  It 
will  be  seen  that  at  whatever  point  it  is 
desired  to  clamp  the  lowest  limb,  it  will 
always  be  in  the  same  straight  line  with  the 
middle  limb — indeed,  it  can  never  get  out  of 
it— while  the  labour  and  time  saved  to  an 
amateur  in  adopting  this  simple  mode  of 
construction,  as  against  ploughing  and 
tongueing,  are  very  considerable  items, 
while  nothing  is  lost  in  point  of  neat¬ 
ness  or  efficiency  ;  and  if  the  stuff  from 
which  the  stand  is  made  is  properly  sea¬ 
soned,  and,  after  being  cut,  is  kept  in  a  warm 
room  for  a  few-  days  before  being  finished 
off,  there  will  be  no  necessity  for  having  a 
tongue  working  in  a  groove  :  wood  in  such 
slight  scantling  is  very  liable  to  go  out  of 
truth  unless  it  is  very  well  seasoned,  and 
even  then  it  will  go  after  being  cut  up  ;  and 
the  precaution  should  always  be  taken  of 
thoroughly  seasoning  such  slight  pieces  of 
stuff  before  planing  them  down  to  finished 
sizes,  so  that  any  slight  warping  or  deviation 
may  be  corrected. 

The  upper  joint  of  each  leg  about  which 
the  top  limb  moves  is  formed  by  a  long  bolt 
or  screw,  D,  with  fly-nut  which  passes 
through  both  members  of  the  top  and  middle 
limbs,  as  shown,  the  whole  being  clamped 
by  screwing  up  the  fly-nut ;  a  blocking 
piece,  e,  is  fitted  between  the  members  of 
the  middle  limb  at  the  upper  end,  to  keep 
them  apart  when  the  nut  is  screwed  up. 
The  plates  f,  f,  on  the  upper  part  of  the 


middle  limb,  project  over  and  catch  the  end 
of  the  top  limb,  giving  stability  when  the 
leg  is  opened  out.  It  was  at  this  point  of 
the  preliminary  considerations  that  it  was 
discovered  that  these  plates  would  be  a 
somewhat  troublesome  necessity,  and  the 
author  tried  to  think  of  some  means  of  dis¬ 
pensing  with  them ;  for  it  will  be  seen 
that,  in  order  for  the  stand  to  fold  at  this 
joint,  the  plates  must  clear  the  lower  ends 
of  the  top  limb;  and  this  appeared  to  raise  a 
difficulty.  This,  however,  was  got  over  by 
forming  a  slo-t  in  the  upper  end  of  the 
middle  limb  through  the  blocking  piece  for 
the  clamping  screw  to  work  in,  instead  of  a 
circular  hole,  thus  allowing  the  top  limb 
to  be  moved  endways,  so  as  to  clear  the 
plate  when  being  opened  or  closed,  and  to 
lie  alongside  the  middle  limb  without  pro¬ 
jecting  beyond  it  at  either  end  when  folded 
up  (see  Fig.  4).  The  upper  ends  of  the  top 
members  have  brass  plates,  g,  with  holes 
which  fit  on  to  pins  on  the  head — which  is 
hereafter  described — and  are  strained  apart 
by  a  piece  of  tube  or  rod,  marked  H  in  the 
sketch,  which  turns  down  into  a  slot  when 
the  leg  is  closed.  (See  detail  sketch,  Fig.  5.) 

The  stand  opens  out  to  5  ft.,  and  is  1  ft. 
11  in.  long  when  closed,  the  three  legs 
making  a  package  1  ft.  11  in.  long  by  2£  in. 
square. 

This  fairly  explains  the  action  of  the  legs, 
and  will  enable  the  reader  the  more  readily 
to  grasp  the  mode  of  construction,  which  it 
is  now  proposed  to  discuss. 

The  size  of  the  camera  for  which  the 
stand  was  constructed  was  half-plate,  but 
the  dimensions  given  can  easily  be  modified 
to  suit  any  other  size,  although  the  legs 
could  hardly  be  made  much  lighter  ;  but 
the  top  might  be  reduced  in  size  for  a 
quarter-plate  camera. 

The  wood  most  suited  for  the  purpose  is 
either  ash,  oak,  mahogany,  or  pine.  These 
are  placed  in  order  of  suitability.  The 
stand  made  by  the  author  is  of  mahogany — 
oiled,  not  polished — and  looks  very  well ; 
but  if  either  ash  or  oak  is  available,  it  is 
probably  a  better  material  for  the  purpose, 
being  less  liable  to  split  under  strain.  Pine 
will  do  if  none  of  the  other  materials  is 
obtainable.  Whatever  is  used  must  be 
thoroughly  well  seasoned,  and  the  precau¬ 
tion  previously  suggested  must  be  taken 
if  a  good  result  is  to  follow. 

It  has  been  assumed  that  one  of  the 
harder  woods  has  been  decided  upon.  By 
reference  to  Fig.  1,  it  will  be  seen  that  each 
leg  consists  of  five  pieces,  each  |  in.  by  ~  in. 
in  sectional  dimensions,  and  the  four  mem¬ 
bers  forming  the  two  upper  limbs  are  each 
1  ft.  11  in.  long ;  the  lowest,  or  sliding  limb, 
being  prevented  from  closing  right  into  the 
middle  limb  by  the  block  E  at  the  upper  end, 
is  only  1  ft.  7  in.,  so  that  fifteen  pieces  are 
required  in  all :  twelve  pieces  1  ft.  11  in. 
long,  and  three  pieces  1  ft.  7  in.  long,  by 
?  in.  by  \  in. 

The  method  of  preparing  these  will  be 
governed  greatly  by  the  material  available, 
but  if  they  are  cut  out  of  comparatively 
wide  stuff,  it  will  be  well  to  thickness  it 
down  to  |  in.  or  ^  in.,  according  to  the 
thickness  of  the  stuff,  and  then  shoot  or  true 
up  one  edge.  Set  a  gauge  to  the  other 
dimension — for  instance,  if  the  stuff  is  £  in. 
thick  the  gauge  will  be  set  to  |  in.,  or  vice 
versa  if  the  stuff  is  f  in.  thick — and  mark 
and  cut  off  the  strips  ;  then  shoot  the  edge 
of  the  remaining  piece  again,  and  proceed 
as  before  until  the  required  number  of  pieces 
is  obtained ;  but,  as  has  been  remarked,  cir¬ 
cumstances  will  govern  the  method  of  pro¬ 
cedure,  and  only  by  knowing  the  size  of  the 
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material  available  could  the  least  wasteful 
and  best  method  of  cutting  up  be  decided 
upon.  Having  cut  these  pieces  out,  and 
while  they  are  seasoning  in  a  warm,  dry 
place  for  a  few  days  to  “  take  their  bearing,” 
the  required  brass-work  may  be  looked  up. 
If  none  is  “  in  stock,”  it  will  be  well  to  get 
it  in  strips  as  rolled,  which  strips  may.  be 
obtained  of  almost  any  width.  Much  time 
is  saved  if  the  pieces  have  not  to  be  cut  out 
of  sheet  brass.  If  should  be  §  in.  wide,  and 
need  not  be  of  a  very  heavy  gauge,  so  long 
as  it  is  sufficiently  thick  to  enable  the  heads 
of  the  small  screws  necessary  to  fix  the 
plates  being  sunk  in  it. 

For  each  leg  three  plates,  1^-in  long  by  |  in. 
wide,  will  be  required  (Fig.  6)— one  for  the 
top  of  the  sliding  limb  and  two  for  the 
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drawing  at  Fig.  8.)  Messrs.  Stanton’s  ware¬ 
house  in  Shoe  Lane  is  a  good  place  for 
such  brass-work.  The  remaining  fittings 
necessary  to  purchase — unless  the  amateur 
has  a  lathe  and  screwing  tackle,  and  can 
make  them  :  but  even  then  it  is  cheaper 
and  better  to  buy  them — are  three  bolts 
and  fly-nuts  (Fig.  2),  one  for  each  leg, 
for  clamping  the  top  limb  (these  bolts  will 
require  to  be  3  in.  long),  and  three  Assiter’s 
flange  bolts  and  nuts  for  clamping  the 
sliding  limbs  (Fig.  3).  All  of  these  are 
specially  made  by  Platt,  Camera  Maker, 
Dalston,  and  for  this  stand  will  cost  but 
little.  Three  stretching  pieces,  which  may 
be  of  light  brass  tube  A  in.  in  diameter, 
will  also  be  required  ;  they  will  be  3  in. 
long,  and  will  require  a  fine  hole  drilled  at 
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brass  plates,  1-}  in.  long,  already  prepared 
for  the  bottom  of  the  middle  limb,  and 
screw  it  in  position  J  in.  from  the  end  with 
i  in  screws,  drilling  and  countersinking 
holes  in  the  plate,  as  shown  in  Fig.  6,  in  such 
positions  that  the  screws  may  be  in  the 
centre  of  the  width  of  each  member.  All 
this  fitting  up  should  be  done  with  the 
limbs  clamped  up  ina  hand-screw ;  every  part 
will  then,  of  course,  fit  too  tightly  to  work, 
but  the  subsequent  glass-papering  will  make 
it  right.  Then  turn  the  limb  over,  and  screw 
on  a  similar  plate  on  the  other  side.  This 
limb  may  now  be  set  aside,  and  the  middle 
limb  of  the  other  legs  similarly  treated. 

The  top  plates  for  the  head,  G  (Fig,.  I),. 
may  now  be  fixed.  They  should  have  one 
end  rounded  off  to  a  semi-circle,  as  shown  in 
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IMPR.OVFB  fiAM'F'RA  STAND  Fisr  1 _ Two  Views  of  Stand  opened  out — A,  Clamping  Plate;  E,  Assiter  Flange  Bolt;  C,  Brass  Plates  holding  Parts  of 

Se  Soge™  D,  3  in.  Brass  Bolt  and  Ply-nut ;  Blocking  Pieces  ;  F,  Abutment  Pieces  at  Top  of  Middle  Limb  ;  G,  Head  Plates  ;  H  Sfraunng 
Piece  Fie-  2  —Brass  Bolt  for  clamping  Joint  of  Top  and  Middle  Limbs.  Fig.  3.— Assiter  Flange  Bolt  for  clamping  Sliding  Limb.  Fig.  Top  cf. 
Middie  Li£b  showing  Slot— A,  Screws  for  holding  Blocking  Piece  and  Top  of  Limb  together ;  B,  Slot.  Fig.  5.-Portion  of  Upper  Part  _of  Top  tot, 
showing  Straining  Rod— ftsiot  sloping  from  Surface  and  receiving  free  End  of  Rod ;  B,  Steel  Pin  or  centre  on  which  Rod  hinges.  Pig.  S.-BraSo 
Plates  for  holding  Lower  Ends  of  Middle  Limbs  together.  Fig.  7.— Abutment  Pieces  for  Top  of  Middle  Limb.  Fig.  8.— Head  Plate— A,  Hole  for  Pirn 
in  Head  Fio-  9  —Clamping  Bolt  and  Plate  of  Sliding  Limb,  showing  position  of  Retaining  Screws.  Fig.  10.— Toe  of  Sliding  Limb— A,  Brass  Ferrule ; 
B  Iron  Screw  with  Head  cut  off.  Figs.  11  and  12,-Views  of  Head— A,  Blocks  ;  B,  Tapered  Pins ;  C,  Hole  for  Camera  Screw. 


bottom  of  middle  limb.  One,  however,  will 
not  require  the  four  screw-holes,  but  will 
have  instead  a  hole  in  the  centre  for  screw 
of  flange  bolt ;  and  two  plates,  1  in.  long  by 
i  in.  wide,  with  one  end  of  each  rounded  off 
(see  Fig.  7),  will  be  required  to  form  the 
abutting  pieces  for  the  top  joint.  All  these 
plates,  after  being  cut  to  the  required 
lengths,  should  have  their  ends  squared  up 
and  the  edges  bevelled,  and  if  they  can  be 
lacquered,  so  much  the  better.  Two  brass 
plates  for  the  top  of  each  leg,  g  (Fig.  1),  are 
required  ;  these  should  be  f  in.  wide  and 
in.  long,  and  have  three  holes  in  each  in 
the  centre  of  the  width  ;  the  two  end  ones 
may  be  J  in.  from  each  end,  and  the 
other  in  the  middle.  Two  of  these  holes 
are  for  screwing  the  plate  to  the  leg,  and 
the  other  for  the  pin  in  the  top  referred 
to  in  its  place.  (This  plate  is  shown  in  the 


one  end  of  each,  about  in.  from  the  end, 
to  fit  a  piece  of  steel  wire— a  piece  of  knit¬ 
ting-needle  answers  admirably — on  which 
they  will  turn. 

Assuming  that  the  preparation  of  the  legs 
may  now  be  proceeded  with,  they  should  be 
finished  off  to  their  proper  thicknesses  and 
cut  off  to  their  finished  lengths.  Three 
blocks  for  fixing  at  the  tops  of  the  middle 
limbs  of  each  leg,  as  before  described,  may 
be  prepared  ;  they  are  to  be  3  in.  long  by 
|  in.  by  |  in.  These  blocking  pieces  may 
now  be  fixed  at  the  top  of  each  pair  of 
middle  limbs  by  fine  U  in.  screws,  screw¬ 
ing  from  the  outside  of  the  limb,  near 
the  ends  of  the  blocking  piece,  so  as  to 
leave  the  centre  clear  for  the  clamping 
bolt ;  the  heads  to  be  sunk.  Now  place  the 
lowest  limb  in  position  between  the  members 
of  the  middle  limb,  and  take  one  of  the 


side  view,  and  should  be  screwed  on  at  the- 
ends  of  the  top  members,  which  should  also 
be  rounded  off  to  coincide  with  the  ends  of 
the  plates.  The  hole  at  the  semi-circular 
end  of  the  plate  is  for  the  pins  in  the 
head,  and  need  not  be  drilled  yet ;  the  other 
two  holes  are  to  be  drilled  and  countersunk 
for  f  in.  screws  for  fixing.  When  these 
lates  are  all  fixed,  the  upper  members  may 
e  laid  in  their  places,  in  the  position  they 
will  occupy  when  the  leg  is  folded  or  closed 
up,  and  the  hole  for  the  clamping  screw,  i> 
(Fig.  1),  bored  right  through  the  upper  and 
middle  limbs.  This. should  be  at  a  distance 
of  f  in.  from  the  extreme  ends  of  the  mem¬ 
bers,  which  should  all  be  clamped  properly 
together  in  a  hand- screw, ,  and  the  holes' 
bored  very  accurately  and  carefully,  as — it 
will  be  seen — upon  this  depends  the  sub¬ 
sequent  working  of  the  joint,  and  any 
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departure  from  the  true  line  will  throw  the 
limbs  out  when  finished.  The  holes  in  the 
top  of  the  middle  limbs  are  to  be  converted 
into  slots  in.  long  by  another  hole  being 
bored  in  the  leg  through  the  block,  and  the 
intermediate  piece  cut  out.  This  should  be 
done  carefully  and  kept  central,  or  the 
working  will  be  interfered  with,  ft  will  be 
found  that  the  clamping  bolt  has  a  square 
shank,  which  prevents  the  bolt  turning 
when  being  tightened  up  ;  this  must  be 
let  in  on  the  side  of  the  upper  limb.  When 
doing  this,  it  will  be  well  to  open  out  each 
limb  as  if  going  to  erect  the  stand,  so  as  to 
ensure  the  heads  of  bolts  being  let  in  so 
that  the  screws  shall  be  right-handed.  The 
slots  for  the  straining  pieces  in  the  top 
limbs  should  now  be  cut  ;  these  are  shown 
in  section  at  Fig.  5.  They  may  be  cut  in 
the  inside  of  either  member.  The  opposite 
, -member  should  have  a  fjr  in.  hole  bored  J  in. 
/deep  directly  opposite  the  uppermost  end  of 
.  the  slot  in  which  the  straining  piece  works, 

,•  and  a  slot,  commencing  about  2  in.  lower 
down  the  limb,  should  be  cut  with  a  ^  in. 
chisel  from  the  surface  to  the  bottom  of  the 
hole,  so  that  the  straining  piece  may  slide 
home  when  the  stand  is  being  erected  (see 
A,  Fig.  5).  The  plates  f  (Fig.  1),  forming  the 
abutments  for  the  top  limbs,  are  to  be 
screwed  on  with  »  in.  screws.  These  plates 
have  already  been  referred  to,  and  will 
be  1  in.  long,  and  fixed  at  the  upper 
ends  of  the  middle  limbs,  so  as  to  project 
over  l-  in.  (see  Fig.  1),  and  the  screws 
countersunk.  The  two  upper  limbs  are 
now  completed,  with  the  exception  of  round¬ 
ing  off'  the  ends,  which  may  now  be  done, 
the  limbs  being  folded  down  for  the  pur¬ 
pose.  When  the  upper  limbs  of  all  the  legs 
have  been  finished  as  described,  the  lower  or 
sliding  limbs  are  all  that  remain.  These  are 
to  be  placed  in  position  in  the  middle 
limbs,  and  the  brass  clamping  plates  fitted. 
To  prepare  these,  the  diagonals  should  be 
drawn  on  the  under-sides  of  the  plates,  and 
holes  drilled  in  the  centres  large  enough  for 
the  clamping  bolts  to  go  through  ;  holes 
should  be  drilled  in  the  plates  and  bases  of 
the  bolts  for  >  in.  screws,  for  holding  them 
in  position  and  preventing  them  turning 
round.  These  holes  should  be  drilled  so 
that  the  screw  from  the  base  of  the  bolt  is 
on  the  opposite  side  of  the  bolt  to  that  which 
holds  the  upper  plate  in  position  (see  Fig.  9). 
When  the  screws  are  turned  in,  the  heads 
should  be  cut  off,  leaving  a  projecting  pin 
the  thickness  of  the  plate,  which,  it  will  be 
s  seen,  is  all  that  is  required  to  keep  the  bolts 
:  and  plates  from  slipping  round.  When  the 
adates  and  bolts  are  in  position  on  the  lower 
limb,  it  will  be  found  that  the  leg  can  be 
clamped  at  any  point.  Nothing  now  re¬ 
mains  to  complete  the  legs  but  an  iron  toe 
on  each.  Brass  ferrules,  made  of  f  in.  tube, 
|  in.  long,  should  be  fitted  to  the  lower  ends 
of  each  sliding  limb,  the  leg  being  cut  .down 
as  shown  in  Fig.  10  ;  and  a  1  ,*  in.  iron  screw 
(about  No.  6  gauge)  should  be  screwed  up 
into  the  lknb  until  only  the  plain  shank  re¬ 
mains  to  be  seen,  ar?d  the  head  cut  off. 

The  head ,  or  to,p,  of  stand  will  now  occupy 
attention.  This  is  shown  in  Fig.  11,  which 
is  a  plan  of  the  under-side,  and  also  in  Fig.  12, 
which  is  a  view  of  one  edge  :  a,  a,  a  are 
three  blocks  screwed  on  and  carrying  the 
piiis,  B,  B,  b,  on  to  which  the  upper  members 
of  the  tripod  are  fixed,  the  camera  screw 
passing  through  the  hole  c.  The  top  can  be 
made  of  oak  or  mahogany  i  in.  thick  ;  a  good 
close-grained  piece  should  be  selected,  as, 
however  it  may  be  cut,  one  angle  will  be 
very  much  cross-grained.  An  equilateral 
triangle  with  7£-  in.  sides  should  be  set  out, 


and  the  piece  cut  to  shape,  a  hole  for 
camera  screw  being  bored  in  the  centre, 
which  is  found  by  bisecting  two  of  the 
angles,  which  should  be  rounded  off  when 
finished,  as  shown,  to  in.  radius.  The 
blocks,  a,  a,  a,  are  to  be  -J  in.  thick,  and  of 
the  shape  as  indicated  in  Figs.  11  and  12. 
The  pins,  b,  B,  b,  are  f  in.  screws,  turned  in 
until  only  the  plain  shank  shows,  and  then 
the  heads  cut  off’  with  a  metal  saw,  the  pro¬ 
jecting  piece  being  left  about  f  in.  long, 
which  should  be  tapered  down  as  shown,  to 
ensure  the  legs  fitting  tightly.  Holes  for 
these  pins  must  be  drilled  and  bored  in  the 
plates  and  through  the  upper  part  of  the 
legs  ;  these  holes  should  fit  the  pins  in  the 
head  fairly  tightly,  so  that  there  is  no  shake. 
The  blocks  are  to  be  glued  and  screwed  on 
from  the  upper  side  of  the  head,  as  shown, 
the  screws  being  placed  in  the  positions 
marked  by  crosses  on  the  blocks,  and  the 
heads  sunk.  A  piece  of  baize  or  cloth  being- 
glued  on  to  the  top,  to  protect  the  camera 
from  scratches,  completes  it. 

The  stand  may  either  be  oiled  throughout 
or  French-polished  ;  the-  latter,  however,  is 
sure  to  get  scratched  and  worn  by  the  work¬ 
ing  parts,  and  the  former  is  to  be  preferred. 
The  oil  should  be  well  rubbed  in,  and  time 
given  for  it  to  go  in  and  dry  before  the 
stand  is-  used. 

If  the  foregoing  directions  are  rigidly 
followed,  and  care  taken  in  fitting  the  joints, 
a  convenient  stand,  which  will  be  compact 
and  portable  when  closed,  and  perfectly  firm 
when  in  use,  will  be  added  to  the  construc¬ 
tor’s  possessions,  and  reward  him  fos  his 
labours.  Badly-fitted  joints  mean  a  rickety 
stand,  which  is  worse  than  useless,  amd  no 
satisfaction  to  its  maker ;  so  good  work 
must  be  put  into  it,  or  it  is  better  left 
alone. 


POKER  WORK,  AN 3)  HOW  TO  DO  IT. 

BY  JULIE  NORREGARD. 

Many  readers  of  Work  are  interested  in 
poker  work,  or  pyrography,  which  has- be¬ 
come  the  favourite  pursuit  of  the  day;  but 
few  may  know  that  this  peculiar  and  in¬ 
teresting  art  is  as  old  as  historical  times. 
Years  and  experience  have  greatly  changed 
the  way  in  which  this  work  is  executed, 
but  the  idea  remains  the  same,  and  it  is 
most  interesting  to  go  to  the  museums  and 
study  the  various  specimens,  especially 
those  of  barbarian  and  uncivilised  coun¬ 
tries.  Of  course,  very  often  amongst  these 
collections,  one  only  finds  some  clumsy 
attempt  at  poker  work  ;  but  at  the  British 
Museum  a  great  number  of  articles  in  burnt 
wood  are  to  be  found,  which  are  charming 
examples  of  how  much  can  be  done  out  of 
very  little,  if  the  worker  only  possesses 
originality  and  an  eye  for  form  and  colour. 
Particularly  in  the  rooms  containing  in¬ 
dustrial  productions  from  Africa  and  Aus¬ 
tralia  is  to  be  found  the  etching  with  hot 
irons  used  to  decorate  articles  in  leather, 
ebony,  and  bamboo,  such  as  boxes,  spoons, 
and  musical  instruments.  Some  of  them 
are  only  embellished  with  a  few  rough  lines, 
which  scarcely  form  any  pattern  at  all ;  but 
others  are  beautifully  finished  in  elaborate 
designs,  which  could  not  fail  to  astonish 
any  modern  artist.  These  specimens,  which 
are  especially  interesting  to  study,  are  all  to 
be  found  in  the  rooms  of  the  Ethnographical 
galleries,  the  countries  best  represented  in 
this  style  of  work  being  New  Zealand,  New 
Guinea,  and  Borneo.  In  one  of  the  cup¬ 
boards  one’s  attention  is  attracted  by  a 


whole  row  of  splendid  calabashes,  the  pat¬ 
terns  of  nearly  all  being  very  rich  and 
effective.  In  cupboard  No.  35,  on  the 
bottom  shelf,  there  is  an  oval  piece  of 
wood,  of  which  our  sketch  (Fig.  1)  gives 
some  idea  ;  it  is  about  15  or  16  in.  in 
length,  and  the  natives  used  it  as  an  instru¬ 
ment.  A  piece  of  string  is  attached  to  it, 
by  which  it  is  held,  and,  when  swung 
rapidly  round,  it  produces  a  whirring 
sound  ;  the  colour  of  the  piece  of  wood  is 
a  beautiful  warm  brown,  and  the  scrollie 
design  somewhat  reminds  one  of  an  old 
Celtic  pattern.  In  cupboard  No.  146  there 
are  a  large  variety  of  beetle  boxes,  and  also- 
a  very  good  example  of  a  quiver,  still  filled 
with  poisoned  darts,  for  the  blowpipe.  Very 
close  to  this,  in  cupboard  No.  147  and  148, 
are  some  exquisitely  finished  specimens  of 
burnt  bamboo,  so  finely  done  that  one  can¬ 
not  help  wondering  how  such  work  could 
possibly  have  been  produced  with  the  few 
and  simple  instruments  that  were  known  to 
these  savages.  A  splendid  effect  is  produced 
when  the  poker  work  is  executed  together 
with  wood  carving,  and  some  large  bowls 
in  this  style  from  West  Africa  are  very  at¬ 
tractive.  I  am  sorry  that  the  space  in  these 
columns  will  not  permit  me  to  dwell  longer 
on  the  subject ;  but  I  would  advise  all 
“  artists  of  the  poker  ”  to  go  to  the  Museum, 
and  I  feel  sure-  that  they  will  return  home 
loaded  with  fresh  ideas,  which  will  enable 
them  to  do  useful  and  artistic  things  for 
themselves. 

That  pyrography  has  been  known  in 
England  years  and  years  ago  is  very  evi¬ 
dent,  for  in  some  very  old  vdlage  churches 
large  proofs  of  this  work  are  still  to  be 
found  on  the  altars,  and  in  these  cases-  the 
artists  have  traced  the  figures  on  the  wood 
and  then  burnt  away  the  background  with 
large,  hot  pokers,  thus  leaving  the  figures  in 
relief.  But  it  was,  indeed,  a  difficult  task  ; 
for  not  only  had  the  worker  to  attend  to  his 
picture,  but,  what  -was  very  necessary,  he 
had  to  keep  a  large  fire  in  which  to>  heat 
the  pokers  and  tools.  But  all  these-  diffi¬ 
culties  belong  to  a  bygone  age,  and  the 
artist  of  to-day  can  sit  comfortably  at  his 
work  table,  surrounded  by  all  the  neat  and 
practical  little  instruments  which  have  been 
brought  out  by  skilful  inventors. 

Of  all  these  different  makes  of  tools  and 
necessary  materials,  not  one  has  been  ad¬ 
mired  as  much  as  the  small  box  called 
“Vulcan,”  manufactured  by  Messrs.  Abbot 
Brothers.  This  box  contains  the  materials 
sufficient  for  a  beginner  ;  it  is  practically 
arranged,  and  can  be  bought  for  a  few 
shillings.  It  consists  of  the  “  poker,”  or 
pencil,  the  point  of  which  is  made  of 
platinum,  the  only  metal  which  can  take  up 
and  absorb  the  benzoline  gas  by  which  the 
heat  is  obtained.  This  benzoline  is  kept  in 
the  bottle,  to  which  is  attached  a  piece  of 
tubing  and  two  indiarubber  bellows.  There 
is  also  a  small  spirit  lamp  and  an  extra 
bottle  of  benzoline,  which  must  alwTays  be 
tightly  stoppered  to  prevent  evaporation. 
Every  student  must  give  great  attention  to 
the  choice  of  the  w-ood,  this  being  one  of  the 
most  important  parts  of  the  work  ;  it 
should  be  well  seasoned  and  free  from 
knots.  A  great  variety  of  woods  can 
be  used  for  pyrography,  some  of  the  best 
being  lime,  oak,  and  sycamore  ;  but,  as  I 
am  writing  for  beginners,  I  wrould  re¬ 
commend  the  American  white  wood,  as  it 
presents  a  fairly  good  surface  for  work,  and 
one  can  buy  it  made  up  in  useful  and 
artistic  fancy  articles,  such  as  boxes,  frames, 
chairs,  tables,  etc.,  for  very  little  money. 

1  For  the  first  attempt  in  burnt  wood 
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etching  it  will  be  best  to  choose  a  piece  of 
plain  white  deal,  and  on  that  to  practise 
short  and  long  strokes  and  dots,  shading 
from  a  pale  tint  up  to  the  deepest  tone 
of  brown  ;  and  so  on.  The  wood  is  placed 
on  a  table,  not  fastened  anywhere,  so  that 
it  can  be  easily  turned  in  different  directions ; 
the  “  poker  ”  is  then  carefully  attached  to 
the  benzoline  bottle  through  the  tube  ;  the 
spirit  lamp  is  lit,  and  the  point  of  the  poker 
is  held  in  the  flame  while  the  indiarubber 
bellows  are  slightly  pressed  with  the  left 
hand.  In  a  few  seconds  the  platinum  point 
will  be  red  hot,  and  the  lamp  can  be  ex¬ 
tinguished,  and  it  will 
not  be  required  again 
unless  the  point  should 
get  cold  through  any 
irregular  movement  of 
the  bellows.  This  left- 
hand  work  is  really 
the  most  important 
part  of  the  whole  pro¬ 
cess,  and  I  have  seen 
ladies,  with  plenty  of 
perseverance  and  a 
strong  desire  to  learn 
the  work,  let  the  poker 
■drop  and,  with  a  most 
hopeless  expression,  declare  that  it  was 
impossible  to  do.  It  is  not,  however,  at 
all  impossible,  but  requires  some  little 
practice  in  the  beginning.  It  will  seem 
very  awkward  to  etch  with  the  right  hand 
and,  at  the  same  time,  keep  up  a  slight, 
regular  movement  with  the  left ;  but  it  must 
be  remembered  that,  if  the  left  hand  gives 
up  its  task,  the  right  must  leave  off  too, 
because  it  is  only  the  pressure  of  the  bellows 
which  forces  the  benzoline  vapour  down 
the  tube,  thus  keeping  the  platinum  point 
hat.  When  this  difficulty  is  thoroughly 
mastered,  a  new  one  presents  itself,  which 
consists  of  doing  the  work  evenly  ;  but  this, 
too,  can  easily  be  conquered  with  the  aid  of 
a  little  patience  and  practice,  which  are  re¬ 
quired  for  any  sort  of  work. 

In  the  beginning  every  stroke  will  be  a 


failure.  Just  when  you  are  admiring  a  nice 
smooth  line,  the  poker  will  make  a  horrible 
deep  and  dark-coloured  dot,  and  you  are 
obliged  to  start  afresh.  Do  not  lose  courage, 
however,  but  remember  that  no  workman 
or  artist,  be  he  ever  so  clever  and  skilful, 
can  master  his  tools  or  brushes  at  once. 
My  advice  is,  Do  not  hurry  to  begin  etching 
on  a  nice  wooden  article  before  you  have 
absolute  control  over  the  hot  point  of  the 
poker.  Practise  the  strokes  repeatedly  on 
a  plain  piece  of  wood,  and,  when  you  feel 
yourself  more  at  ease  with  the  work,  trace 
a  small  leaf,  or  conventional  figure,  on  the 


Fig.  2.— Pattern  in  Egyptian  Style  for  Stool  or  Table. 


Fig.  1.— A  Savage's  Musical  Instrument. 

wood  in  pencil,  and  try  to  follow  the  line 
carefully  with  the  poker,  etching  the  pat¬ 
tern  in  the  wood.  When  this  task  has  been 
successfully  accomplished,  a  small  stool, 
box,  or  frame  might  be  attempted.  It  is 
not  wise  for  a  beginner  to  choose  too  small 
an  article,  for  the  patterns  are  generally 
very  fine,  which,  of  course,  presents  greater 
difficulty  than  figures,  where  large,  bold 
lines  can  be  introduced. 

Choose,  for  instance,  a  small,  square  stool, 
about  20  inches  high.  It  will  come  in  very 
useful  as  a  little  stand  near  the  fireplace, 

and,  if  made 
after  an  East¬ 
ern  pattern, 
would  go 
nicely  with 
design  No.  2 
in  the  illustra¬ 
tion,  this  strik¬ 
ing  Egyptian 
design,  with 
its  lotus 
flowers,  being 
just  the  thing 
to  commence 
with.  When 
the  pattern 
has  been  en¬ 
larged  to  the 
size  wanted, 
trace  it  on  to 
the  stool, 
which  should 
be  first  well 
rubbed  with 
emery  and 
glass-paper  to 
make  it  per¬ 
fectly  clean 
and  smooth. 
When  the  lines 
of  the  design 
stand  out 
clearly  and 
evenly  on  the 
wood,  begin 
the  etching  by 


following  all  the  outlines  with  the  hot  tool. 
Do  not  go  on  too  fast,  but  try  and  direct 
the  poker  steadily  along  the  lines,  while 
blowing  the  bellows  regularly  with  the  left 
hand.  It  will  look  best  to  make  the  outline 
a  deep  brown,  while  the  lines  in  the  flowers 
should  be  done  more  softly.  If  you  do  not 
master  the  tool  very  well  at  first,  I  would 
advise  you  only  to  put  a  few  lines  on  every 
single  leaf  of  the  lotus  ;  but  if,  on  the 
other  hand,  you  feel  that  you  are  getting 
on  pretty  well,  it  would,  of  course,  be  better 
to  shade  the  leaves  in  pale  or  darker  shades 
of  brown,  Lthus  giving  richer  colouring  to 
the  work.  All  the 
ground  round  the  pat¬ 
tern  will  look  best 
etched  in  rather 
coarse  dots.  It  is  the 
easiest  part  of  the 
work,  but,  still,  great 
care  must  be  given 
when  the  ground  near 
the  edge  of  the  figure 
is  dotted,  because  this 
is  easily  spoiled. 

Here  I  will  leave 
the  student,  and  in 
my  next  paper  will 
complete  the  subject 
with  some  more  ad¬ 
vanced  and  original 
designs,  which  will  be 
valuable  to  all  art 
workers  and  designers. 


MEANS,  MODES,  AND  METHODS. 

Isinglass  boiled  in  spirits  of  wine  will 
produce  a  transparent  cement,  which  will 
join  broken  glass  and  be  almost  invisible  at 
the  joint.  This  should  prove  useful  to  our 
many  glass-workers. 

Pain  has  been  described  as  a  disagreeable 
sense  of  active  vitality.  We  try  to  diminish 
it  in  many  ways,  as  it  is  a  serious  strain  on 
the  nerves,  often  with  dreadful  results. 
Cold  and  heat  deaden  nervous  pain. 
Blisters  sharp  and  mild  have  their  potency, 
but  as  they  are  disfiguring  for  a  time,  a 
harmless  pain-killer  is  offered  for  notice  and 
trial,  as  it  has  been  found  efficacious  in 
many  cases : — 2  ozs.  of  spirits  cf  hartshorn ; 
|  oz.  of  spirits  of  camphor  mixed  in  a 
pint  of  filtered  water,  to  which  add  a  hand¬ 
ful  of  salt;  soak  rags  in  it,  and  apply  to  part 
affected.  Of  course,  the  general  health 
should  be  regulated  by  suitable  harmless 
medicines,  of  which  a  change  of  air  and 
diet  stand  foremost. 

Iron  and  steel  may  be  preserved  by 
dissolving  2  parts  of  camphor  and  60  part  s 
of  gum  sandarach  in  half  a  pint  of  turpentine 
and  half  a  pint  of  alcohol.  Use  as  paint, 
but  see  that  the  iron  or  steel  is  thoroughly 
cleaned  beforehand. 

Foul  sponges  may  be  cleaned  by  putting 
1  the  sponge  in  a  basin  and  squeezing  the 
i  juice  of  a  citron  on  it.  Cut  the  citron  in 
small  pieces  and  lay  on  the  sponge  ;  pour 
boiling  water  over  the  whole  and  leave  it 
j  for  a  day.  Then  rinse  the  sponge  well  in 
the  water,  and  afterwards  let  it  dry. 

Ink  for  writing  upon  glass  or  porcelain 
is  made  by  dissolving  10  parts  of  bleached 
!  shellac  and  5  parts  of  Venetian  turpentine 
’  in  15  parts  of  oil  of  turpentine — the  con¬ 
taining  vessel  being  immersed  in  warm 
water.  After  the  solution  is  effected,  5  parts 
of  lamp  black  are  incorporated. 
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Free  Travel. — Any  idea  for  free  travel 
— especially  on  a  universal  scale — will  pre¬ 
sent  itself  to  the  minds  of  our  readers  as  an 
extremely  chimerical  notion.  Some  may  be 
bold  enough  to  pronounce  any  movement 
with  an  object  of  securing  free  passage 
across  the  hemispheres  as  the  issue  of  down¬ 
right  lunacy.  All  the  same,  the  subject  is 
beginning  to  attract  public  attention,  and  one 
of  the  most  recent  aspects  of  the  matter  is  the 
admirable  suggestion  of  Admiral  Cochrane  in 
a  contemporary  to  establish  a  free  ferry  across 
the  Irish  Sea  for  passengers,  and  for  certain 
classes  of  agricultural,  fishery,  and  other 
goods  between  certain  ports  in  Ireland  and 
the  West  of  England,  the  cost  of  .such  free 
ferry  to  be  borne  by  the  State.  There  is 
little  that  is  really  Utopian  in  the  proposal. 
On  the  contrary,  it  is  more  rational,  and  if 
carried  into  effect  is  likely  to  be  produc¬ 
tive  of  greater  good,  than  most  of  the 
schemes  which  have  been  propounded  for 
remedying  Irish  matters.  It  has  more  to 
recommend  it,  for  instance,  than  the  plan  of 
mopping  up  a  part  of  the  Atlantic  and  join¬ 
ing  Great  Britain  and  Ireland.  The  sister 
country  has  been  so  persistently  sapped  of 
its  goodness  that  its  resources  now  need 
replenishing.  Recuperative  processes  are 
due  to  the  people  and  country  alike,  and 
such  a  scheme  as  the  free  ferry  for  passen¬ 
gers  and  goods  would  mean  an  immediate 
influx  of  material  wealth  to  the  island,  when 
the  inevitable  solution  of  the  principles  of 
supply  and  demand  might  reasonably,  and 
soon,  be  expected  to  follow. 

Golf. — Again  this  year  there  is  to  be  a 
Parliamentary  Golf  Handicap,  when  such 
knights  of  the  “  driver  ”  and  “  putter  ”  as  Mr. 
John  Penn,  Mr.  A.  J .  Balfour,  the  Marquis  of 
Granby,  and  other  M.P.’s  will  contest  some 
knotty  points  in  a  better  atmosphere  than 
the  St.  Stephen’s  air.  The  final  round  has  to 
be  completed  on  May  28  :  long  before  which 
time  our  readers  will  be  in  possession  of  a 
novel  design  for  a  Golf  Club  Stand.  Shall 
we  be  adjudged  irreverent  if  we  suggest  the 


immediate  tackling  of  this  job  in  the  event 
of  some  favourite  politician  winning  this 
handicap,  when  it  might  be  forwarded  to 
him  in  recognition  of  his  skill  and  as  a 
token  of  admiration  1  Or  the  promoters  of 
the  handicap,  possibly,  would  not  object  to 
accept  the  completed  model  as  an  excellent 
first  prize ! 

Fuel. — How  far  we  are  removed  from 
the  time  when  the  coal  resources  of  this 
country  will  become  exhausted,  is  a  point- 
which  only  an  unwise  man  would  hurriedly 
undertake  to  predict.  The  question  is  con¬ 
stantly  cropping  up  soon  to  die  out  again,  as 
the  average  mind  can  only  be  moved  to 
look  upon  the  supply  aspect  of  the  coal 
question  in  a  somewhat  complacent  mood. 
Prices  most  affect  the  consumer,  and  if 
another  element  be  wanting  to  disturb  his- 
equanimity,  it  is  how  best  to  deal  with  the 
dust  or  “  small  ”  which  so  largely  obtains  in 
the  family  coal  cellar.  Not  a  few  of  our 
readers  are  concerned  on  this  score,  and, 
having  very  wisely  consulted  our  “  Shop  ” 
columns,  the  fact  has  been  elicited  that  an 
excellent  slow-burning  fuel  can  be  made 
with  the  dust.  One  expedient  is  to  water 
the  same  thoroughly  and  then  mix  it  with 
gas  coke.  Another  plan  found  to  be  a  suc¬ 
cess  is  to  mix  the  coal-dust  with  an  equal 
quantity  of  sawdust,  and  well  saturate  the 
whole  with  water.  These  mixtures  will  not 
light  a  fire,  but  they  will  keep  one  going 
when  fairly  alight.  With  the  poor  this  coal- 
dust  is  indeed  a  “  burning  ”  question  ;  but  we 
make  public  these  useful  methods  for  all  our 
readers  alike.  Already  the  world  has  been 
told  “  What  to  do  with  the  Cold  Mutton,”' 
and  now  our  correspondents  seem  to  have 
afforded  a  solution  to  another  domestic- 
problem— -How  to  treat  the  Coal-dust. 

Danger  ! — Not  a  small  percentage  of  our 
readers  are  concerned  with  the  many  and 
various  substances  which,  as  imitations  of, 
and  substitutes  for,  ivory  and  bone  now 
obtain  a  large  market,  especially  since  the 
cost  of  ivory  has  made  it  prohibitory 
for  common  uses.  A  thousand  ways  could 
be  enumerated  in  which  these  imitation 
substances  are  dealt  with  by  amateur  and 
professional  workers  for  ornamental  and 
decorative  purposes.  Suddenly,  however, 
comes  an  alarm.  A  learned  professor  tells 
us  that  these  substances  are,  more  or  less, 
explosive;  or,  in  other  words,  that  we  carry 
about  with  us  equivalents  tonitro-glycerine, 
and  weapons  as  dangerous  as  the  worst 
spirits  of  destruction  could  provide  for  us. 
The  discovery  is  laudable  indeed,  but  the 
information  is  startling — it  being  by  nc- 
means  reassuring  to  be  Informed  that  men 
and  women  are  surrounding  themselves 
with  destructive  agents  quite  Nihilistic  in 
type.  The  mere  act  of  warming  one’s  coat¬ 
tails  places  the  performer  in  danger  of 
finding  himself  in  flames  ;  or  a  too  heated 
indulgence  in  the  latest  Modern  German 
concerto  may  abolish  pianoforte,  performer 
and  all !  There  is  no  end  to  the  calamitous 
possibilities  which  present  themselves  ta 
the  mind  at  the  bare  thought  of  this  scientific- 
“find.”  The  moral  of  all  this  is,  that 
ladies  adopting  the  large  buttons  which 
obtain  must  have  a  care  as  to  their  security 
from  this  new  danger,  aDd  workers  using 
such  substances  as  these  imitation  ivories  and 
the  like  for  inlay  and  decorative  purposes 
should  also  take  heed.  Of  course,  the  makers 
of  these  compounds  are  up  in  arms  against 
the  learned  professor,  but  we  prefer  to- 
encourage  the  value  of  the  discovery.  One 
thing  is  certain — the  temporary  scare  wi.l 
give  themetal  button  workers  another  chance. 
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A  HOPS  PATTERN  FOR  BREAD- 
PLATTER  OR  OTHER  ARTICLE. 

BY  FLORENCE  HUDSON. 

Among  the  many  plants  whose  beauty  of 
form  or  colour  renders  them  valuable  for 
decorative  purposes  the  hop  must  ever 
take  a  foremost  place.  Every  plant  has 
some  special  beauty ;  it  is  not  alone 
to  the  exotic  or  carefully-tended 
garden  favourite  that  the  “  fatal 
gift  ”  is  given.  The  despised 
dandelion  has  its  exqui¬ 
site,  feathery  seed ; 
the  humble  daisy, 
its  “golden  eye” 
and  dainty 
touches  of 
c  r  i  m  son 
under¬ 
neath 


The  flowers,  too,  although  individually  so 
insignificant  and  colourless,  have  the  charm 
of  airy  lightness,  while  the  clustering  hops 
are_  universal  favourites,  and  well  deserve 
their  popularity. 

As  I  have  already  said,  hops  lend  them¬ 
selves  well  to  decorative  purposes,  and  I 
venture  to  hope  that  some  reader  of  Work 


is  hard  sometimes  to  find  a  gift  that  is  at 
the  same  time  useful  and  ornamental  and 
yet  within  small  means. 

For  a  table  top  the  design  would  be 
useful.  A  steady  stone  table,  not  easily 
to  be  _  upset,  will  save  not  only  many  a 
favourite  plant,  but  also  its  owner’s  temper. 
I  well  remember  how  my  treasured  plants 
and  fern-case  were  ruthlessly  upset  one 
after  another,  and  I  fear  it  was  not 
always  the  cat  that  was  to  blame. 
Most  lovers  of  flowers  will  agree. 
This  design  was  drawn  to 
14  in.  diameter,  exclusive 
of  outer  rim.  Any 
point  not  quite 
clear  I  shall  be 
pleased  to 
answer  in 
“Shop.” 
All  my 
readers 


its  long 
petals. 

The  hop 
lays  claim  to 
many  beauties. 

The  young  vine 
pushes  forward, 
feeling  hither  and 
thither  for  support ;  here, 
tightly  clinging  to  whatever 
offers  —  often  failing  anything 
within  reach,  several  stems  will 
twist  together  round  each  other  like 
a  many  stranded  rope — there,  hanging  in 
long  festoons  from  plant  to  plant  in  end¬ 
less  graceful  curves. 

The  leaves,  too,  are  most  beautiful.  A 
well-grown  leaf  is  full  of  character,  and  will 
amply  repay  anyone  for  the  time  spent  in 
making  a  careful  study  of  it  in  sepia,  for 
its  form  and  surface  modulations,  and  then 
afterwards  in  its  natural  green.  Only  a  dull 
green  apparently,  and  yet  sorely  taxing  the 
artist’s  skill  as  it  varies  with  the  light  from 
steely  blue  to  vivid,  almost  yellow  green. 
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Tor  °arved  Wood  Bread-Hatter  or  f°T 


will  find  this  design  acceptable  and  an 
effective  one  when  carved. 

Although  intended  for  a  bread-platter,  it 
would,  I  fancy,  make  an  effective  border 
for  a  brass  tray  in  repousse  work,  or  would 
work  out  well  in  inlaid  woods  or  stones. 
The  ground  might  be  done  with  tiny  pieces 
to  give  a  somewhat  similar  effect  to  that  in 
the  drawing — a  patchwork  ground,  as  one 
might  call  it. 

A  small  tray  is  always  handy,  and  in¬ 
variably  makes  an  acceptable  present;  and  it 


will  hard¬ 
ly  need  to< 
be  told  that 
the  designs  in 
the  centre  repre¬ 
sent  the  two  sides 
of  the  handle  of  the 
bread-knife  when  carved 
— exigencies  of  space  alone 
compelling  them  to  appear 
where  they  do.  The  design,  as 
produced,  is  very  clear  and  bold,  and 
will  be  amply  sufficient  to  guide  the 
student  and  worker  in  carrying  out  his 
purpose.  The  hop  season,  however,  is  ap¬ 
proaching,  and  no  harm  would  be  done  in, 
working  from  a  piece  of  the  natural  plant. 
No  art  can  reproduce  the  full  beauty  of 
Nature,  and  for  this  reason  a  well-clustered 
string  fresh  from  the  hop-field  will  be  the 
best  of  all  guides  towards  securing  a  good 
rendering  of  the  design  here  presented  to 
our  art  workers.  Later  on  I  will  submit 
another  bread  dish  design  that  will  be  out 
of  the  ordinary  corn  pattern  order. 
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their  places.  If  the  joints  have  been  accu¬ 
rately  fitted  together,  a  very  minute  quantity 
of  glue  will  be  sufficient  to  make  them  fast, 
and  it  is  always  better  to  use  as  little  glue 
as  possible,  since  if  much  is  used  it  is  liable 
to  ooze  out  and  spoil  the  appearance  of  the 
work.  The  turned  pipe-rack  is  now  com¬ 
plete,  so  we  will  turn  our  attention  to  the 
construction  of  the  other  one.  This  is 
shown  in  Fig.  4.  It  is  made  in  the  shape  of 
a  gate,  which  is  supported  on  an  oblong  piece 


SIMPLE  CARPENTRY:  PIPE-RACES- 

BY  INGENIOKUM  AMATOR. 

These  two  pipe-racks  are  simple  in  con¬ 
struction,  and  are  very  easily  made  at  the 
expense  of  a  little  time  and  trouble.  One 
is  entirely  constructed  on  the  lathe,  and  the 
other  is  suitable  for  amateurs  who  go  in  for 
carpentering  or  fretwork. 

We  will  explain  the  construction  of  the 
turned  pipe-rack  first.  This  is  shown 
in  its  completed  form  in  Fig.  1.  It 
consists,  as  may  easily  be  seen,  of 
six  pieces,  four  of  which  form  a  sort 
•of  frame,  in  which  the  pipes  rest, 
and  the  remaining  two  fastened  into 
this  frame  support  it  against  the  wall 
to  which  the  pipe-rack  is  fixed..  A 
ring  of  wood,  brass,  or  nickeled  iron 
passes  through  the  end  of  the  upper 
of  the  two  latter  pieces  and  is  placed 
over  a  brass  headed  nail  fixed  into 
the  wall  or  other  place  to  which  the 
pipe-rack  is  fixed.  The  length  of  the 
frame  may  vary  from  8  in.  to  a  foot 
or  more,  and  the  greatest  diameter  of 
the  various  pieces  varies  from  1  in.  to 
f  in. 

Having  selected  pieces  of  wood 
1  in.  in  diameter,  and  of  lengths  suit¬ 
able  for  the  various  parts,  we  will 
begin  by  constructing  the  piece  a  (see 
Fig.  1).  The  shape  of  this  is  shown 
in  Fig.  2.  It  is  turned  in  a  cylin¬ 
drical  shape  in  the  middle  and  at  the 
ends,  only  one  of  which  is  shown,  and 
the  rest  of  it  may  be  variously  turned,  but  the  j  of  wood.  A  strip  of  -wood,  pierced  with 


with  a  pair  of  cutting  nippers.  The  strip  of 
wood  which  holds  the  pipes  is  about  l|in. 
in  width,  and  is  pierced  with  holes  £  in.  in 
diameter  at  equal  distances  apart.  It  is 
fixed  near  the  top  of  the  posts  by  cutting  a 
notch  wide  enough  for  it  to  fit  into,  and  then 
gluing  it  into  the  notch.  If,  when  thus  fixed, 
it  is  found  not  to  be  sufficiently  strong,  it 
can  easily  be  strengthened  by  gluing  small 
wooden  brackets  underneath  its  ends.  The 
necessity  of  the  somewhat  troublesome 
operation  of  mortising  the  cross-bars 
into  the  posts  of  the  gate  can  easily 
be  obviated  by  simply  nailing  them 
on  to  the  posts,  care  being  taken  that 
the  latter  are  at  such  a  distance  apart 
that  they  will  fit  into  the  notches  which 
have  been  cut  for  their  reception  at 
the  ends  of  the  base.  When  the  gate 
is  finished,  it  must  be  glued  on  to 
the  base,  when  the  whole  pipe-rack 
will  be  complete. 

In  conclusion,  I  will  add  that  the 
ingenious  reader  can  easily  devise  a 
fret-worked  base  instead  of  the  plain 
one,  and  other  additional  ornamenta¬ 
tion,  which  will  greatly  add  to  the 
appearance  of  the  pipe-rack. 


Turned  Pipe-Rack.  Fig.  1.— Completed  View.  Fig.  2. 
Piece  in  Detail.  Fig.  3. — C  Side  Piece. 
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pattern  on  each  side  of  the  centre  should  be 
the  same.  A  hole  \  in.  in  diameter,  which  is 
intended  to  receive  the  lower  end  of  d  (see 
Fig.  1),  is  bored  half-way  through  the  centre, 
as  shown  in  Fig.  2,  and  a  hole  is  bored  half¬ 
way  through  each  of  the  ends  at  right  angles 
to  the  hole  in  the  middle,  as  will  be  easily 
gathered  from  Fig.  2.  When  this  has  been 
done  the  piece  may  be  polished  and  removed 
from  the  lathe. 

We  must  now  make 
the  two  side  pieces,  which 
are  represented  by  c  in 
Fig.  1,  and  by  Fig.  3. 

One  of  the  ends  of  each 
piece  must  be  turned 
-down  small  enough  to  fit 
into  the  holes  which  were 
bored  at  the  ends  of  the 
piece  represented  by  Fig. 

2,  and  a  hole  of  the  same 
diameter  must  be  bored 
half-way  through  near 
the  other  end.  The  piece 
b  can  be  shaped  some- 
thinglikeFig.2,  must  have 
its  ends  turned  down  to 
fit  into  the  hole  at  the 
ends  of  the  pieces  c,  and 
its  length,  exclusive  of 
the  tenons,  must  be  equal 
to  the  distance  between  the  two  pieces 
represented  by  Fig.  3  when  they  are  fitted 
in  their  places.  There  is  no  need  to  say 
much  about  the  pieces  D  and  E.  The  former 
must  be  longer  than  the  latter,  and  must 
lave  a  hole  bored  through  its  upper  end  for 
‘the  reception  of  the  ring  already  mentioned, 
and  the  ends  of  both  must  be  turned  to  fit 
into  the  holes  which  were  bored  through 
the  centre  of  a. 

It  now  remains  to  fit  the  various  pieces 
together.  This  is  best  effected  by  first  of  all 
fitting  together  the  four  pieces  which  form 
the  frame,  letting  them  set  thoroughly,  and 
then  gluing  the  two  remaining  pieces  in 


holes  for  the  reception  of  the  pipes,  passes 
across  the  gate  near  its  upper  end.  When 
thus  constructed  it  is  meant  to  stand  on  a 
table,  but  may  easily  be  made  to  hang  up 
by  removing  the  piece  of  wood  on  which  the 
gate  rests,  and  fixing  a  ring  or  hook  through 
the  middle.  The  length  of  the  pipe-rack 
may  vary  from  8  in.  to  2  ft.,  according  to  the 
number  of  pipes  which  it  is  required  to  con¬ 
tain.  First  of  all,  prepare  the  piece  of  wood 


Plain  Pipe-Rack. 


which  forms  the  base,  and  cut  a  notch  in  the 
middle  of  each  end  for  the  reception  of  the 
posts  of  the  gate.  When  you  have  done 
this  proceed  to  make  the  gate.  This  is 
composed  of  two  end  posts,  four  cross-bars, 
and  three  other  bars  fixed  across  these. 
The  posts  are  made  of  wood  about  1  in. 
square,  and  have  their  tops  cut  into  a  pyra¬ 
midal  form.  The  cross-bars  are  mortised 
into  the  posts,  and  the  three  other  bars  are 
nailed  across  these  with  brass  nails  having 
rather  large  heads,  which  add  rather  to  the 
appearance  of  the  gate.  If  the  ends  of  the 
nails  project  the  other  side  when  they  have 
been  driven  in,  they  can  easily  be  cut  off 


NICK-NACKS. 

Cement  and  Paint  fob  Wood  Joints 
and  Mortises. — Mix  powdered  red  lead  and 
tub  white  lead  with  linseed  oil ;  add  a  little 
gold  size  when  mixed  to  the  consistence  of 
paint.  Framings  and  mortises  put  together 
with  this  paint  are  cemented  and  impervious 
to  water.  It  must  be  used  as  it  is  made,  or  a 
floating  of  water  put  in  the  pot  to  keep  the  air 
from  it.  Even  then  it  will  be  found  to  thicken 
and  dry  up,  so  that  more  linseed  oil  is  often  needed 
to  make  it  work.  Wlien  as  thick  as  putty  in 
consistence,  it  may  be  used  as  such  with  a  little 
whiting  and  linseed  oil  added  thoroughly. 

Mineral  Rubber,  Ebony,  and  Varnish. — 
The  by-products  of  some  manufactures  are  of  more 
pecuniary  worth  than  the  leading  manufactures. 
Mineral  rubber  asphalt  is  one,  according  to  an  Ameri¬ 
can  trade  journal.  It  is  produced  during  the  process 
of  refining  tar  by  sulphuric 
acid,andformsablack  material 
very  much  like  ordinary  as¬ 
phalt,  and  elastic  like  india- 
rubber.  When  heated  so  that 
the  slimy  matter  is  reduced  to 
about  60  per  cent,  of  the 
former  size,  a  substance  is  pro¬ 
duced  hard  like  ebony.  It 
can  be  dissolved  in  naphtha, 
and  is  an  excellent  non-con¬ 
ductor  of  electricity,  and 
therefore  valuable  for  covering 
telegraph  wires  and  for  other 
non-conducting  purposes. 
When  liquefied,  this  mineral 
rubber  serves  as  a  good  water¬ 
proof  japan  varnish.  It  is 
said  its  production  pays  the 
inventor  or  discoverer  from 
400  to  500  per  cent.  gain. 

Transparent  Paper  for 
Copying. — Saturate  a  ball  of 
floss  cotton  with  pure  benzine. 
Rub  the  paper  lightly  but  regularly  all  over  with  the 
wad  of  cotton.  The  paper  becomes  transparent,  so 
that  a  drawing  under  it  may  be  seen  and  copied  on  to 
the  benzined  paper.  With  absolutely  pure  benzine  it 
will  evaporate  from  the  paper  without  stain  or  smell. 

Interesting  Facts  of  Mile  Records.— Various 
rates  of  speed  of  different  forms  of  locomotion  : 
Railway  train,  40j  sec.  ;  horse  galloping,  1  min. 
25  sec.  ;  horse  trotting,  2  min.  8.1  sec.  ;  torpedo 
boat,  1  min.  50  sec.  ;  steam  yacht,  2  min.  12 1  sec.  ; 
bicycle,  2  min.  15  sec.  ;  tricycle,  2  min.  28|  sec.  ; 
ocean  steamship,  2  min.  20  sec. ;  man  skating  on 
ice,  2  min.  1 2£  sec.  ;  man  on  snow-shoes,  5  min. 
39j  sec-  j  man  running,  4  min.  12!  sec-  >  man  row¬ 
ing,  5  min.  1  sec. ;  man  walking,  6  min.  23  sec.  ; 
man  swimming,  26  min.  52  sec.  ;  man  canoe  pad¬ 
dling,  9  min.  29  see.  ;  ice  yacht,  1  min.  10  sec. 
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TRADE:  PRESENT  AND  FUTURE. 

*»*  Correspondence  from  Trade  and  Industrial 
Centres ,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

BRICKMAKING. — The  Kent  and  Essex  brickmakers 
have  decided  to  continue  the  policy  of  limiting  the 
output  of  bricks  during  the  coining  brickmaking 
season  (which  begins  in  April  properly)  by  com¬ 
mencing  the  manufacture  later,  and  by  reducing 
the  number  of  hands  employed.  They  state  that 
the  condition  of  the  market  renders  the  step  neces¬ 
sary,  but  workmen  allege  that  the  real  object  is,  by 
restricting  the  supply,  to  force  up  the  prices  of 
bricks  to  a  higher  rate. 

Cycle  Trade. — In  Birmingham,  the  St.  George’s 
Engineering  Co.  has  had  to  run  the  works  overtime 
to  fill  orders  for  the  “New  Bapid  ”  machine.  Many 
of  the  other  Birmingham  makers  have  had  to  extend 
their  premises  in  order  to  meet  the  demands  made 
upon  them  ;  and  altogether  the  season  1892  bids 
fair  to  be  a  record  one  in  the  cycle  trade.  In 
Glasgow,  the  largest  cycle  factory  in  the  world  has 
been  turning  out  “  Safeties  ”  during  the  winter  at  the 
rate  of  200  a  week.  This  factory  is  now  under  the 
care  of  a  new  company.  The  work  turned  out  is  of 
the  best  description.  One  notable  feature  of  the 
Howe  Works  is  that  every  part  of  a  cycle,  down  to 
the  balls  and  the  minutest  screw,  pin,  or  nut,  is 
made  on  the  premises,  as  well  as  many  ingenious 
tools  and  machines  for  quickly  producing  these 
parts.  There  are  a  number  of  makers  of  lesser 
magnitude  than  the  Howe  in  Glasgow,  all  turning 
•out  their  full  share  of  machines.  There  are  also 
numerous  agents,  dealers,  and  repairers,  all  over  the 
vast  city,  who  store  the  wares  of  most  English  as 
well  as  home  makers.  Many  of  these  do  a  large 
hiring  trade,  notably  the  North  British  Machine 
Co.,  who  last  season,  on  a  fine  day,  had  on  the  road 
from  60  to  100  safeties  and  tricycles  at  one  time. 
In  Wolverhampton — a  large  cycle-producing  centre 
— the  ironmongers  are  adding  machines  to  their 
wholesale  and  retail  trade.  This  example  has  been 
set  by  Mr.  Herbert,  who  by  no  means  confines  him¬ 
self  to  the  makers  of  his  town. 

Engineering  Trade. — In  the  Lancashire  district 
no  improvement  has  taken  place  in  the  condition  of 
ihe  engineering  industries,  and  the  trade  outlook  is 
«f  a  decidedly  discouraging  character.  Boiler 
makers  are  still  fairly  well  employed,  and  an 
■average  amount  of  new  work  is  being  secured,  but 
otherwise  the  general  tendency  is  unquestionably  in 
the  direction  of  diminishing  activity.  Several  firms 
■of  machine-tool  makers  and  many  locomotive  and 
stationary  engine  builders  are  complaining  of  a 
marked  scarcity  of  new  work,  and,  generally,  the 
prospect  is  anything  but  satisfactory.  The  de¬ 
pressed  state  of  the  iron  trade  continues,  and  but 
little  business  is  being  done.  The  miners’  holiday 
lias  already  had  a  marked  effect  upon  many  Lanca¬ 
shire  industries,  the  Bolton  district  suffering  con¬ 
spicuously.  Several  of  the  leading  iron  works  have 
been  closed — in  one  or  two  cases  for  an  indefinite 
period — and  some  of  the  cotton-spinning  concerns  in 
the  neighbourhood  have  also  ceased  working.  About 
5,000  hands  have  thus  been  deprived  of  employment, 
and  it  is  exceedingly  probable  that  the  number 
will  be  largely  augmented  before  very  long  in  con¬ 
sequence  of  the  closing  of  several  other  works  in 
the  district. 

Timber  Trade. — The  delivery  from  the  London 
docks  still  shows  a  decrease,  and  .the  trade  generally 
is  exceedingly  quiet.  Prices  are  very  low,  and 
buyers  of  timber  can  get  what  they  require  almost 
at  their  own  figure.  The  following  quotations  are 
based  upon  the  Public  Auction  prices,  and  can  be 
relied  upon  as  a  fair  price  to  give  :  3  by  9  prime 
pitch  pine,  £12  per  std.  ;  3  by  9  1st  yellow,  £18 
per  std.  ;  3  by  9  2nd  yellow,  £14  10s.  per  std. ; 
3  by  9  3rd  yellow,  £13  per  std.  ;  3  by  9  4th  yellow, 
£10  per  std.  ;  3  by  9  yellow,  £6  10s.  to  £9  10s.  per 
std.  ;  2J  by  7  yellow,  £7  10s.  to  £9  per  std.  ;  2  by  4 
yellow  (unsorted),  £8  10s.  per  std.  ;  I  in.  yellow  floor¬ 
ing,  8s.  to  12s.  per  sq.  ;  g  in.  yellow  flooring,  7s.  to 
9s.  6d.  per  sq.  ;  'i  in.  yellow  matchlining,  6s.  to  8s.  6d. 
per  sq.  ;  §  in.  matchlining,  4s.  to  6s.  per  sq.  The 
carpenters  do  not  seem  to  have  got  over  the  late 
strike  yet,  and  there  are  rumours  that  another  is 
likely  to  take  place. 

Hardware  Trade. — The  heavy  engineering  and 
boiler-making  trades  in  Sheffield  have  good  prospects 
for  the  season  of  1892.  New  orders  for  armour  plates 
are  confirmed  by  the  Government  for  three  battle¬ 
ships  of  an  improved  design.  The  file  trade  is  still 
depressed,  and  only  scanty  wages  are  earned  by  the 
workmen.  There  is  plenty  of  common  cutlery  work, 
but  with  a  corresponding  deficiency  in  wages. 


Weaving  Trade. — In  .Rochdale  and  district  the 
principal  topic  of  interest  is  the  crisis  in  the  coal 
trade,  though  the  colliers  havS  not  yet  begun  to 
“  play  them  ”  (the  Lancashire  term  for  ceasing 
work).  Unless  the  crisis  is  soon  over,  the  mills 
will  be  stopped,  and  a  great  number  of  hands 
thrown  out  of  employment,  which  will  cause  misery 
and,  in  many  cases,  actual  want.  There  is  also  a 
danger  of  the  supply  of  gas  being  cut  off,  as,  owing 
to  the  quantity  required  (about  300,000,000  ft.  being 
used  in  twelve  months),  it  is  impossible  to  hold  any 
in  reserve,  the  supply  just  about  keeping  pace  with 
the  demand. 


SCIENCE  TO  DATE. 

New  Compound  of  Lead,  Sodium,  and  Am¬ 
monia. — M.  Joannis  has  been  studying  the  action 
of  various  metals  on  sodammonium.  Sodammonium 
is  a  deep  blue  solution  obtained  by  dissolving 
metallic  sodium  in  liquefied  ammonia.  It  has  no 
action  on  aluminium,  silver,  zinc,  and  copper,  but 
is  decomposed  by  lead,  mercury,  and  antimony. 
When  lead  is  placed  in  a  solution  of  sodammonium 
in  water,  which  is  reddish-brown  in  colour,  the 
liquid  becomes  blue  and  then  green.  From  this 
liquid  an  indigo-blue  coloured  compound  can  be 
obtained,  which  has  the  formula  Pb4Na2NH3.  It 
dissolves  in  liquefied  ammonia,  giving  a  solution 
of  a  bottle-green  colour.  AVater  converts  it  into 
metallic  lead. 

Combination  of  Nitrogen  with  Metals. — M. 

Maquenne  has  succeeded  in  preparing  nitrides  of  the 
alkaline  earth  metals  by  heating  an  amalgam  of  the 
metal  in  question  in  an  atmosphere  of  nitrogen. 
The  barium  compound  is  the  most  easy  to  prepare. 
They  are  brown  powders  which  are  decomposed  by 
water  with  the  production  of  ammonia.  Magnesium 
nitride,  Mg3N2,  also  has  been  obtained  by  Merz,  in 
Germany,  by  simply  heating  magnesium  in  a  com¬ 
bustion  tube  in  a  current  of  nitrogen  gas.  Almost 
the  whole  of  the  magnesium  is  by  this  means  con¬ 
verted  into  nitride,  a  small  portion  reacting  with 
the  glass  producing  free  silicon  in  the  form  of  a 
black  mirror.  Magnesium  nitride  is  a  yellowish- 
grey  substance,  decomposed  by  water,  with  great 
rise  of  temperature  and  a  hissing  noise,  into  am¬ 
monia  and  magnesium  hydrate. 

Limits  of  Taste  — The  following  table  gives  the 
least  quantity  of  the  substances  named  which, 
placed  on  the  tongue,  will  enable  one  to  distinguish 
the  taste:  Sugar,  "0028  gramme;  salt,  '0009  gramme; 
tannic  acid,  "00008  gramme  ;  hydrochloric  acid, 
"00009  gramme  ;  saccharine,  "0000048  gramme  ; 
strychnine,  "00000048  gramme. 

Bread  from  Sawdust.— A  Bavarian  chemist  has 
patented  a  process  for  converting  the  cellulose  of 
sawdust  into  a  glucose.  AVhen  the  latter  is  mixed 
with  corn,  etc.,  and  baked,  the  bread  or  biscuit  thus 
obtained  is  easily  assimilable  and  possesses  highly 
nutritive  properties.  The  inventor  still  further  adds 
to  the  value  of  the  bread  as  a  nutritive  material  by 
introducing  small  quantities  of  phosphates  as  are 
necessary  for  the  formation  of  bone. 

Connecting  Metals  with  Glass.— An  alloy  of 
5  parts  copper  and  95  parts  tin,  prepared  by  adding 
the  copper  to  the  molten  tin,  stirring  with  a  wooden 
rod,  cooling,  and  re-melting,  is  stated  to  adhere 
strongly  to  clean  glass  surfaces,  and  to  have,  more¬ 
over,  nearly  the  same  rate  of  expansion  as  glass. 

High  Pressures  by  Electrolysis  in  a  Closed 
Space. — M.  Chabry  has  been  making  experiments 
on  the  electrolytic  generation  of  gas  in  a  closed 
space,  and  has  succeeded  in  getting  as  high  pressures 
as  12,000  lbs.  or  18,000  lbs.  to  the  square  inch. 
The  electrolysed  liquid  was  a  25  per  cent,  soda 
solution.  The  electrodes  were  made  of  iron,  one 
being  a  hollow  sphere  in  which  the  gas  was  collected. 
A  constant  current  of  l A  amperes  was  employed. 

Constitution  of  Flames.— Prof.  Smithells  and 
Mr.  Ingle  have  devised  an  ingenious  and  simple 
apparatus  by  which  the  inner  bright  cone  of  a 
Bunsen  burner  can  be  separated  from  the'  outer 
non-luminous  cone  to  a  distance  of  several  inches. 
By  drawing  off  the  gases  between  the  two  cones 
thus  separated,  and  analysing  them,  considerable 
additions  to  our  knowledge  of  what  goes  on  in  a  gas 
flame  may  be  expected.  This  work  is  in  progress. 

Minerals  of  Vanadium.— The  discovery  is  an¬ 
nounced  of  considerable  quantities  of  minerals  con¬ 
taining  vanadium  in  the  Argentine  Republic.  One 
of  the  present  applications  of  vanadium  is  that  in 
which,  in  the  form  of  vanadate  of  ammonium,  it  is 
combined  with  aniline  to  give  a  black  dye.  No 
doubt,  if  this  substance  could  be  found  in  larger 
quantities  other  applications  could  be  found  for  it, 
but  at  present  its  jwise  is.  about  6«.  per  grain. 


NOTES  FOR  WORKERS. 


The  intensity  of  the  light  of  Eddystone  Lighthouse 
is  nominally  equal  to  that  of  5,000,000  candles,  and 
that  of  St.  Catherine’s  to  0,000,000. 

All  lighthouses  are  arranged  so  as  to  send  out 
their  light  horizontally.  Experiments  were  made 
at  the  Naval  Exhibition  of  the  effect  of  sending  up 
the  light  vertically.  For  these  the  light  used  was 
of  6,500  candle-power,  and  was  visible  at  Frant, 
thirty-four  miles  away,  although  set  at  an  angle  of 
15°.  If  it  had  been  quite  vertical,  the  light  would 
have  been  visible  fifty  miles  away  at  the  least. 

The  Liverpool  Electric  Overhead  Railway  will  be 
six  and  a  half  miles  long,  and  will  have  thirteen 
stations,  including  the  termini.  It  consists  of  two 
lines  of  rails,  carried  on  pillars  and  girders  at  a 
height  of  16  ft.  above  the  roadway  beneath. 

During  last  year  Arictoria,  Australia,  produced 
597,629  oz.  of  gold. 

The  Algerine,  3,  second-class  gun-vessel,  835  tons, 
has  been  sold  out  of  the  Navy,  as  it  is  too  slow.  It  is 
one  of  the  few  vessels  built  for  the  Navy  in  Ireland. 

It  is  said  that  severe  blows  on  the  head,  causing  in¬ 
flammation  of  the  brain,  can  be  cured  by  lubricating 
all  the  internal  membranes  of  the  nose  with  glycerine. 
This  results  in  an  abundant  flow  of  water  from  the 
nose  and  throat,  and  thus  the  brain  is  relieved  and 
the  headache  removed. 

Paris  has  just  produced  the  largest  driving-belt 
in  the  world.  It  is  120  ft.  long,  7  ft.  wide,  nearly 

1  in.  thick,  and  weighs  1J  tons.  It  will  put  a  fly¬ 
wheel  22£  ft.  in  diameter  in  communication  with  a 
pulley  over  8  ft.  in  diameter,  transmitting  1,000 
horse-power  at  an  ordinary  speed  of  67  ft.  per  second. 

There  are  to  be  fifty  separate  contracts  for  light¬ 
ing  the  buildings  and  grounds  of  the  Chicago  Exhi¬ 
bition.  This  will  give  a  good  variety  of  illumination, 
as  so  many  different  firms  will  be  able  to  exhibit 
their  special  methods. 

There  are  about  63,500  electric  lamps — incan¬ 
descent  and  arc — in  use  in  Paris. 

To  solder  together  two  pieces  of  aluminium,  use 
silver  chloride  as  a  fuse.  Put  the  pieces  together 
in  position,  spread  finely  powdered  chloride  of  silver 
along  the  line  of  junction,  and  then  melt  the  powder 
with  a  blow-pipe. 

The  total  output  of  anthracite  coal  during  last 
year  from  the  Pennsylvania  mines  (U.S.A.)  was 
40,448,336  tons. 

Anthracite  is  less  easily  combustible  than  other 
coals,  and  burns  with  very  little  flame  or  smoke.  It 
is  not  suitable  for  ordinary  grates,  but  is  valuable 
for  furnaces,  as  it  gives  off  more  heat  on  combustion 
than  any  other  coal. 

Next  to  camphor,  sugar  is  the  chief  product  of 
Formosa,  an  island  off  the  coast  of  China. 

Planets  can  be,  and  have  been,  discovered  by 
taking  two  photographs  of  the  same  region  of  the 
heavens  at  different  times.  Upon  comparison,  a 
planet  will  betray  itself  by  the  movement  with 
regard  to  the  fixed  stars  it  has  made  during  the 
interval. 

Borax-Carmine  is  a  good  general  stain  for  micro¬ 
scopic  preparations.  It  is  prepared  by  dissolving 

2  parts  carmine  and  4  parts  borax  in  100  parts  of 
water,  adding  an  equal  volume  of  70  per  cent, 
alcohol,  allowing  to  stand  two  or  three  days,  and 
filtering. 

Electric  lighting  is  being  adopted  in  flour  mills, 
for  the  absence  of  naked  flames  makes  it  much  safer 
than  gas.  It  has  long  been  known  that  anything  in 
the  state  of  very  fine  powder  is  explosive  when 
mixed  with  air. 

By  the  aid  of  a  telephone,  singers  at  four  different 
towns,  twenty  or  thirty  miles  apart,  were  able  to 
rehearse  together  the  music  they  intended  perform¬ 
ing  at  a  concert  to  follow  some  days  later.  Every¬ 
thing  was  distinctly  heard. 

Papier-mache  is  made  by  boiling  paper  cuttings 
in  water,  beating  them  in  a  mortar  until  reduced  to 
a  paste,  boiling  with  gum  or  size,  and  then  pouring 
the  resultant  mass  into  oiled  moulds.  It  is  then 
pressed,  and  when  dry,  varnished  and  polished. 

Cunsey  Beck,  a  little  stream  running  into 
AVindermere,  is  the  first  that  has  been  ever 
employed  as  the  prime  motor  of  electric  boats. 
The  power  generated  by  its  fall  over  a  rocky  ledge 
to  the  level  of  AVindermere  turns  a  turbine,  which 
directly  works  a  dynamo.  The  current  thus  pro¬ 
duced  is  carried  on  telegraph  poles  to  the  lake  side, 
and  charges  the  storage  cells  which  propel  the  boats. 
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SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


In  consequence  of  the  great  pressure  upon  the 
"Shop"  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  ot  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  norm-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Quasi-Square  Turning.-F.  A.  M.  (Eastbourne) 
writes :  “A  friend  to  whom  1  applied  for  in¬ 
formation  writes  :  '  I  have  never  seen  any  means 
employed  to  prevent  the  edge  breaking  out ;  sharp 
tools,  high  speed,  and  great  practice  are  required, 
especially  in  the  last  cut ;  also,  as  a  rule,  suitable 
wood  is  chosen  for  the  purpose/  No  doubt  ‘suitable 
wood  *  will  be  that  kind  of  wood  which  has  least 
grain,  such  as  pear-tree.  A  very  simple  appliance 
for  doing  this  work  is  described  in  the  Britannia 
Co.’s  book,  ’  Turning  Lathes,’  which  need  not  cost 
more  than  three  shillings,  or  may  he  home  made. 
This  consists  of  a  square  bar  of  iron  (say  J  in. 
square)  carefully  centred  to  run  in  the  lathe.  On 
this  slide  two  iron  flanges,  each  with  its  boss  and 
set-screw  to  fix  it  on  the  bar,  the  flanges  to  be,  say, 
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i  in.  diameter  and  i  in.  thick,  and  drilled  for  wood 
screws.  On  these  would  be  screwed  discs  of  wood 
as  large  as  the  lathe  will  swing  over  the  sole  of  the 
rest ;  these  are  then  fixed  on  the  bar  and  turned 
true.  In  Fig.  1,  a,  a,  are  the  wooden  discs :  b  is  the 
square  bar ;  c,  C,  are  the  iron  flanges  fixed  by  set¬ 
screws  ;  and  d  is  the  catch-plate,  or  driver  chuck. 
In  the  discs  square  or  triangular  notches  are  formed, 
as  b,  b,  according  as  the  work  is  to  be  of  square  or 
triangular  section  ;  they  must  be  exactly  opposite  to 
one  another,  and  there  may  be  a  dozen  or  more, 
according  to  the  size  of  the  discs.  The  work  will 
he  planed  up  square  or  triangular,  to  fit  the  notches, 
and  secured  by  a  ring,  or  by  wood  screws  or  other 
means.  Now,  as  to  the  second  question.  Your  hot¬ 
air  engine  burnt  through  in  a  fortnight,  and  you 
wish  to  know  how  long  they  ought  to  last,  but  you 
do  not  say  whether  yours  is  only  a  model,  or  whether 
you  over-heated  it.  A  properly-made  heater  ought 
to  last  three  years.  Of  course,  everything  depends 
on  the  make,  the  thickness  of  metal,  the  method  of 
heating,  and  the  degree  of  heat  required  ;  with  gas 
heating  it  will  probably  last  longer  than  with  a  coke 
or  coal  fire.” 

Testing  Accuracy  of  Framework.— F.  C. 

( Leytonstone )  writes  : — “  With  regard  to  J.  S.’s 
paper  in  Work,  No.  125,  and  subsequent  letters  on 
the  above  subject,  it  may  interest  some  of  your 
readers  to  know  that  the  method  of  testing  frames 
by  measuring  the  diagonals  is  the  one  used  by 
railway-carriage,  tramcar,  and  waggon  builders 
for  setting  their  axle-guards  and  framing  true  ;  and 
it  will  be  seen,  on  referring  to  the  two  sketches, 
that  it  is  by  far  the  simplest  method,  and  may  he 
used  where  the  3,  4,  5  method  could  not.  Take,  for 
instance,  Fig.  1— an  outline  of  the  end  of  a  carriage. 
When  the  diagonals  are  of  equal  length,  it  is  said  to 
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he  square  ;  hut  whether  the  term  square  should  he 
applied  to  a  frame  in  which  none  of  the  angles  are 
right  angles  might  be  made  the  subject  of  a  long 
and  profitless  debate.  Again,  take  the  case  of  a 
bottom,  Fig.  2,  a  frame  about  7  ft.  6  in.  wide,  and 
varying  in  length  from  14  ft.  to  50  ft.  When  you  are 
dealing  with  long  pieces  of  timber,  it  is  very  seldom 
that  you  get  them  straight ;  so  if  you  set  one  corner 
by  the  3,  4,  5  method,  it  would  throw  the  others  out, 
as  shown  by  the  dotted  line  ■,  and  a  number  of  other 
instances  might  he  noted.  Of  course,  the  frames 
are  tested  for  being  out  of  winding,  and  to  see  that 
the  sides  are  of  equal  length,  before  trying  the 
diagonals.  You  could  not  get  a  frame  square  by 


any  method  without  first  taking  this  precaution.  I 
do  not  question  the  accuracy  of  the  method  given 
by  J.  C.  K.  (p.  427),  as  it  may  be  easily  proved  by 
Euclid  I.,  47— a  principle  said  to  have  been  dis¬ 
covered  by  Pythagoras,  so  undoubtedly  of  great 
antiquity,  and  very  useful  if  you  are  dealing  with 
straight  lines;  but  when  you  are  dealing  with 
frames,  the  simplest  plan  is  to  test  by  measuring 
the  diagonals,  and  in  a  great  many  cases  it  is  the 
only  one  you  can  use.” 

Bicycles.— P.  B.  H.  (Southport)  writes  “  A 
reference  is  made  in  ‘Bicycle  Patent’  (see  p.  717, 
No.  149.  ‘Shop’),  telling  C.  M.  (Liverpool)  some¬ 
thing  which  the  original  answer  of  mine  gave,  and 
A.  S.  P.  certainly  adds  nothing  new.  My  answer  to 
F.  S.  appeared  on  p.  524,  not  394,  No.  137,  Vol.  III. 
of  Work.  The  drawings  maybe  right  or  wrong, 
as  A.  S.  P.  states:  they  were  traced,  however,  from 
the  specification  drawings.” 

Sash  Making.— G.  le  B.  writes  to  B.  R.  H. 

( Cardiff ) :—  “  In  my  papers  on  ‘  Sash  Making,’  I  did 
not  say  that  the  forms  given  were  the  only  forms  in 
which  windows  were  made,  hut  I  distinctly  stated 
that  ‘  every  locality,  and,  in  fact,  every  builder,  has 
different  ways  of  doing  the  work.’  As  to  the  sizes  I 
have  given  for  the  sills,  I  am  very  well  aware  that 
they  vary,  and  have  made  them  myself  4  in.  thick  at 
the  front  edge ;  but  I  can  tell  you  where  to  see  tens 
of  thousands  of  soles  of  the  sizes  I  gave,  and  not 
one  of  them  warped— in  fact,  in  the  particular  city 
I  have  in  view  it  would  be  extremely  difficult  to 
find  a  sole  of  heavier  dimensions.  As  to  my  calling 
the  head  of  the  sash  a  ‘  lintel/  it  is  a  common  term 
in  many  parts  of  the  country.  If  I  had  called  it  a 
‘head,’  some  other  critic  would  have  probably 
inquired  why  I  had  not  termed  it  a  ‘  lintel.’  The 
lead  casing,  I  may  say,  is  also  very  often  omitted, 
and  the  window  can  be  made  as  shown.  As  to  the 
meeting  bars,  I  think  that,  if  you  read  my  paper 
carefully,  you  will  see  that  I  do  explain  the  ‘  diffi¬ 
culty,’  as  you  term  it ;  and  also  that  I  say  that  a 
little  thought  on  the  beginner’s  part  ought  to  enable 
him  to  comprehend  the  instructions  given.  As  to 
your  statement  about  the  half-tenon  of  the  lower 
meeting  bar,  I  can  only  imagine  that  you  can  have 
seen  very  little  good  work,  or  else  must  not  have 
travelled  far  from  one  locality,  or  you  could  not 
have  failed  to  have  seen  this  mode  of  construction. 
I  do  not  say  that  your  way  is  wrong ;  I  have  seen 
so  many  ways  of  doing  things  that  I  would  he  very 
chary  to  tell  anyone  his  way  was  not  the  right  one. 
As  to  your  last  objection— the  size  of  the  mouldings 
in  Figs.  12  and  13— it  is  apparent  to  the  merest 
novice  who  looks  at  the  drawings  that  they  are  not 
drawn  to  scale,  but  are  simply  intended  to  convey 
to  the  student  the  mode  ot  construction.  This,  I 
think,  sufficiently  explains  the  discrepancy  in  size, 
which  is,  in  reality,  of  not  the  slightest  account,  as 
the  various  sizes  are  correctly  given  in  the  matter. 
I  did  not  know  before  that  Work  was  ‘intended 
for  the  amateur  ’ ;  I  fondly  imagined  it  was  for  both 
amateur  and  professional,  as  stated  on  the  front 
page  every  week.  As  for  myself,  I  scarcely  come 
under  the  designation  ‘  amateur/  I  have  worked  on 
sashes  in  all  parts  of  the  country,  from  the  Island 
of  Harris,  in  the  far  Hebrides,  to  the  coast  of  Corn¬ 
wall.  I  regret  that,  instead  of  carping  criticism, 
you  did  not  give  us  the  benefit  of  your  method.  We 
are  all  willing— nay,  anxious— to  learn  from  every¬ 
one  ;  so  hurry  up,  and  tell  ns  your  way.  And  next 
time  do  not  write  anonymously :  give  us  your  name 
and  address,  ‘  not  necessarily  for  publication,  but 
merely  as  a  guarantee  of  good  faith.’” 

II.— Questions  Answered  by  Editor  and  Staff. 

Soldering  Gongs.— Tinsmith.— It  is  very  little 
use  soldering  gongs,  the  vibration  of  them  very  soon 
loosens  the  solder.  You  might  manage  to  braze  them, 
however,  if  you  have  a  good  powerful  gas  blow¬ 
pipe.  I  would  not  advise  you  to  try  to  braze  them  on  a 
forge  fire,  or  you  might  very  possibly  spoil  them,  as 
the  metal  of  ivhich  they  are  composed  melts  very 
quickly,  so  that  to  make  a  good  job  you  will  want 
to  get  some  quick-running  spelter.— R.  A. 

Wheel wri'-'htmg.  —  Cymro.— I  am  glad  that 
Work  has  proved  so  useful  to  you  and  others.  I 
will  bear  in  mind  with  regard  to  articles  on  wheel- 
wrighting,  but  I  cannot  promise  until  my  articles 
on  cart  and  carriage  wheel  making  are  finished- 
subject  to  the  Editor’s  approval— on  which  at  pre¬ 
sent  I  am  engaged.  In  the  meantime,  I  shall  be 
pleased  to  answer  any  query  about  same  in  “  Shop.” 
-W.  P. 

Peroxide  of  Manganese.— One  in  a  Fix.— This 
is  the  chief  ore  of  manganese,  being  a  compound  of 
that  metal  and  oxygen.  It  is  also  called  pyrolusite 
(from  Greek  “pur,”  fire,  and  “luein,”  to  wash),  in 
allusion  to  its  use  in  “correcting”  the  green  and 
brown-  tints  of  glass.  It  occurs  in  massive  black 
lumps,  and  is  sold  either  as  powder  or  granulated. 
For  a  Leclanchd  battery  it  is  better  to  use  the 
granular,  which  you  can  obtain  from  all  chemists 
and  dealers  in  electrical  apparatus  for  from  3d.  to 
6d.  per  lb.  Ask  for  “  granular  manganese  dioxide.” 
— F.  B.  C. 

Formulas  Collection.— E.  H.  B.  (Manchester). — 
Purchase  a  well-bound  pocket-book  of  any  stationer. 
Let  it  have  an  alphabet  cut  for  index  purposes. 
Then  collect  your  formulae  under  subjects,  page  the 
hook,  and  index  it  yourself  accordingly.  — Ed. 

Cost  of  Model  Electric  Light.— Young 
Reader.— A  5  c.-p.  incandescent  lamp  will  cost 
5s.  The  holders  cost  from  Is.  upwards,  according  to 
material  and  workmanship.  Round  double  cells 
with  porous  compartment,  zinc  and  carbon  ele¬ 


ments,  and  binding  screws  complete,  will  cost 
about  3s.  each,  and  you  will  require  four  such  cells 
to  light  an  8-volt  lamp.  If  you  make  the  battery 
yourself,  following  the  hints  and  instructions  given 
in  my  article  on  the  subject,  under  the  head  of 
“Model  Electric  Lights,’  in  No.  89,  Vol.  II.  of 
Work,  the  materials  will  probably  cost  less  than 
the  above-named  sum  I  cannot  tell  you  “the 
best  place  to  buy  the  requirements,  lamp,  etc.,” 
hut  I  know  that  Mr.  Bottone  will  supply  all  these 
or  any  other  electrical  fittings  required  by  amateur 
electricians.  Mr.  G.  Bowron,  Praed  Street,  Padding¬ 
ton,  will  also  supply  them,  hut  there  are  few  other 
dealers  who  care  for  such  small  orders.  Consult 
also  the  advertisements  in  Work.— G.  E.  B. 

Electric  Bell  Fitting.— M.  D.  (Blackburn).— 
You  will  do  well  to  learn  how  to  fit  electric  bells 
and  electric  lights.  The  knowledge  will  he  useful 
to  you  in  your  trade,  for  you  can  as  well  combine 
electric  bell  and  electric  light  fitting  with  plumbing 
as  many  do  gas-fitting.  I  know  a  first-class  plumber 
who  is  equally  good  at  electric  bell  fitting.  Some 
of  those  who  are  now  in  practice  at  this  work 
picked  up  the  knowledge  in  little  hits  at  a  time 
from  such  periodicals  as  Work,  in  which  the 
subject  has  been  treated,  and  used  those  little  bits 
as  occasion  offered.  Four  hand-books  on  electric 
bells  and  their  fittings  are  now  on  sale.  These  are : 
“Electric  Bell  Construction  ” and  “  Practical  Electric 
Bell  Fitting,”  by  F.  C.  Allsop,  price  3s.  fid.  each ; 
“Electric  Bells,  and  all  about  Them,”  by  S.  R. 
Bottone,  price  3s. ;  and  “  The  Bell-hanger’s  Hand¬ 
book,”  by  F.  B.  Badt,  price  4s.  6d.  These  will  be 
useful  to  you.  At  present  there  are  only  two  cheap 
hand-books  published  on  electric  light  fitting  :  one 
by  F.  B.  Badt,  price  4s.  fid.,  and  one  by  J.  W.  Urqu- 
hart,  price  5s.  F.  C.  Allsop  and  S.  R.  Bottone  have 
hooks  on  the  subject  in  course  of  preparation,  and 
you  should  learn  much  thereon  from  the  articles 
published  in  Work.  Purchase  the  indexes,  and 
then  get  the  back  numbers.— G.  E.  B. 

Technical  Magazine.— F.  S.  (Exeter).— We  know 
of  no  such  magazine  as  you  refer  to. 

Jobbing  Sheet-Metal  WorK. — W.  L.  R.  (Roch- 
dale).— Sympathising  wfith  your  misfortune,  and 
being  desirous  to  help  you  all  that  I  can,  I  haye 
carefully  thought  out  a  list  of  tools  that  1  think  will 
be  the  least  that  you  will  require  for  the  above. 
You  will,  I  suppose,  utilise  the  fire  in  the  room  yon 
work  in  to  solder  with ;  if  not,  a  fire  pot  will  be 
wanted ;  next,  two  soldering  irons  or  copper  bits  of 
a  medium  and  a  lightweight ;  a  strong  pair  of  snips 
(12  in.  or  14  in.) ;  a  mallet ;  two  hammers,  ordinary 
shape,  one  small  for  riveting,  etc.,  and  the  other 
considerably  heavier  ;  a  block  and  two  block 
hammers.  A  paning  hammer  and  a  stud  hollowing 
hammer  will  also  be  necessary ;  two  rivet  sets ; 
two  groovers,  several  punches  of  various  sizes,  a 
chisel  or  two,  a  square,  a  pair  of  compasses,  a 
scoring  or  brad-awl,  a  pair  of  round  and  a  pair  of 
flat-nosed  pliers.  With  regard  to  heavy  tools,  such 
as  stakes,  etc.,  you  will  want  a  crease-iron,  a  hatchet 
stake,  and  half-moon  stake ;  and  a  funnel  stake 
would  he  very  useful,  but  that  is  a  side  stake  you 
could  get  later  if  you  found  you  got  on  at  it.  As  you 
have  all  the  numbers  of  Work,  I  must  re  -r  you  to 
them  for  price  and  description  of  tools  named. 
You  will  find  these  on  pp.  240  and  301,  Vol.  II.  ;  and 
if  you  take  the  trouble  to  look  up  my  other  articles, 
you  will  find  there  a  lot  of  information  that  will  be 
useful  to  you.  I  might  say  that  second-hand  tools 
may  often  he  bought  cheaply.  Try  the  ironmongers' 
shops  in  your  town.  I  know  from  experience  that 
there  are  often  surplus  tools  that  have  been  thrown 
aside  that  would  do  very  well  for  your  purpose, 
though,  perhaps,  not  thought  good  enough  for  a 
regular  tinsmith.  Do  not  be  persuaded  to  buy  a  lot 
of  antiquated  stakes  and  tools.  If  you  cannot  pick 
up  what  I  have  mentioned  in  your  town,  try  an 
advertisement  in  Work,  and  failing  that,  you  must 
perforce  buy  new  ones.  I  think  you  will  find  all 
about  materials,  solder,  etc.,  in  my  articles,  so  I 
need  not  go  into  that;  but  if  there  is  any  point  I 
have  not  made  clear,  or  any  further  information 
required,  I  shall  be  pleased  to  give  it.  For  china 
and  glass  riveting,  see  p.  4,  Vol.  Ii.  of  Work. — R.  A. 

Enlarging  Camera.— Ilford.— Of  course;  read 
it  in  the  singular.  The  size  of  the  enlargement  is 
dependent  on  the  distance  of  the  lens  from  the  nega¬ 
tive.  The  nearer  the  negative  to  the  lens,  the 
greater  the  extension  of  camera  required,  and  the 
larger  the  image,  and  vice  versd.  It  is  quite  neces¬ 
sary  that  the  surface  of  the  ground  glass  should 
occupy  exactly  the  same  position  as  the  sensitive 
surface  in  order  to  obtain  definition.  Ascertain 
that  both  the  ground  glass  and  sensitive  surface  do 
so  by  actual  measurement.  Both  the  apparatus 
and  plates  mentioned  are  excellent.  You  cannot 
do  better.— D. 

Incandescent  Lamp.— Kallitype— The  marks 
on  your  incandescent  lamp  are  to  be  interpreted  as 
follows  :  “  Swan,”  made  by  the  Swan  Electric  Lamp 
Company;  “16,”  the  lamp  is  of  16  candle-power; 
“  100,"  it  takes  a  current  with  a  pressure  of  100  volte 
to  light  the  lamp  ;  “  J.K.,”  the  reference  letters  used 
in  grouping  lamps  in  an  installation  of  electric 
lights.  The  lamp  will  be  of  no  use  to  you  unless 
you  have  a  dynamo  capable  of  giving  a  current  of 
electricity  at  a  pressure  of  100  volts.  It  is  altogether 
unsuitable  to  a  small  installation  worked  with 
current  from  a  battery. — G.  E.  B. 

Cycle  Enamel.—  W.  A.  J.  (Tarnvorth).  —  The 
best  enamel  for  cycles  is  staving  enamel,  baked  in 
by  the  heat  of  a  stove,  or  even  at  a  temperature  ot 
300  degrees.  The  next  best  is  put  on  with  a  brush. 
Any  good  hard  drying  enamel  will  do.  If  three  or 


No.  158— March  2G,  1892.] 


WORK. 


29 


four  coats  are  put  on,  every  part  alike  getting  the 
same  number  ot  coats,  it  will  resist  damp.  It  is  not 
the  enamel  that  rusts  by  exposure  to  damp,  but  the 
want  of  it— that  is,  only  the  parts  of  the  machine 
where  the  enamel  is  chipped  or  worn  off  are  affected 
by  damp.  So  a  stove-enamelled  machine,  even  of 
the  very  best,  gets  chipped  or  rubbed,  and  these 
parts  are  affected  by  rust  immediately.  The  reason 
the  stoved  machine  is  best  is  that  the  enamel  so 
treated  stands  more  knocking  about  without  chip¬ 
ping  than  that  painted  on  with  a  brush.  A  stove- 
enamelled  machine,  if  it  gets  but  one  coat  (and 
cheap  machines  usually  get  no  more),  is  not  much, 
if  any,  better  than  one  well  done  with  the  brush.  If 
.you  do  not  wish  to  send  the  machine  to  a  stoving 
works,  get  the  “Club”  hard  drying  black  enamel : 
it  is  a  spirit  varnish;  give  three  coats  carefully. 
Keep  some  of  the  enamel  for  future  use,  and  give 
any  worn  or  chipped  parts  a  touching-up,  and  you 
will  not  be  much  troubled  with  damp.  You  will 
get  the  “Club ’’enamel  in  most  of  the  cycle  shops, 
■or  of  the  makers,  the  Silico  Enamel  Company. — 
A.  S.  P. 

Magnetic  Field  of  Dynamo.— C.  F.  C.  {Lincoln). 
— The  relative  position  of  the  poles  in  the  magnetic 
fields  of  the  Gramme  and  Manchester  dynamos  has 
often  been  a  puzzle  to  students  of  electricity.  Many, 
like  yourself,  hold  pre-conceived  ideas  of  the  position 
of  magnetic  poles,  based  on  their  knowledge  of  the 
position  of  the  two  poles  in  ordinary  permanent 
horseshoe  magnets,  where  the  magnetism  is  self- 
contained  and  the  poles  are  only  surrounded  by  air. 
But  the  arrangement  of  the  electro-magnets  to  form 
the  magnetic  fields  of  the  Gramme  and  the  Man¬ 
chester  dynamos  does  not  resemble  a  horseshoe 
magnet.  In  the  Siemens  and  Simplex  machines  the 
arrangement  is  that  of  a  horseshoe  with  the  mag¬ 
netic  field  between  the  two  poles ;  but  in  the 
Gramme  the  arrangement  is  that  of  four  bar  mag¬ 
nets  in  pairs — one  pair  at  the  top  with  their  like 
poles  touching  each  other,  and  one  pair  at  the 
bottom  similarly  arranged.  The  block  of  curved 
iron  on  top  is  therefore  one  pole  of  the  upper  pair  of 
magnets— that  is,  the  two  like  poles  united— and  the 
block  beneath  i3  the  pole  of  the  other  pair.  The 
direction  of  the  electric  current  flowing  through 
the  wire  wound  over  the  cores  determines  the  poles 
<of  an  electro-magnet.  In  the  Manchester  dynamo 
there  are  two  vertical  electro-magnets  parallel  to 
each  other,  with  like  poles  at  the  tops  and  like  poles 
at  the  bottoms  of  the  magnets.  The  pole-pieces  in 
this  machine  are  merely  iron  bridges,  and  as  each 
bridge  spans  two  like  poles  of  the  magnet,  the 
bridges  become  magnetised  with  the  same  magnet¬ 
ism— N  or  S— as  that  of  the  poles  which  they  span. 
Hence  there  is  a  strong  magnetic  field  in  the  space 
between  the  two  bridges,  and  each  bridge  has  the 
same  magnetism  as  that  of  the  poles  of  the  cores  to 
which  it  is  attached.  I  hope  you  will  now  clearly 
understand  the  position  of  the  poles  in  these 
machines.— G.  E.B. 

Flat  Brass  Tube.— W.  C.  ( London) .— The  section 
of  tube  that  you  send  is  rather  unusual— in  fact,  I 
have  never  seen  any  like  it— but  if  it  is  to  be  pro¬ 
cured,  I  think  you  would  most  likely  get  it  at  Messrs. 
Tonks,  Limited,  brass  founders,  Birmingham  ;  or 
Townshend  &  Co.,  Ernest  Street,  Birmingham. — 
R.  A. 

Casting  in  Plaster.— Plaster  Paris.— You 
ask  (1),  Can  anything  be  mixed  with  plaster  to 
harden  it  2  Nothing  is  needed  if  the  plaster  is 
fresh  and  properly  mixed.  If  your  casts  do  not 
harden,  it  is  owing  either  to  stale  plaster  or  to  the 
proportion  of  water  being  too  large.  (2)  What  is 
best  to  make  a  piece  of  mould  leave  2  Hog’s  lard, used 
sparingly;  this  has  more  body  than  oil,  and  does 
not  discolour.  (3)  What  is  used  for  polishing  the 
figure  when  finished  ?  Many  things  have  been  used 
to  take  off  the  chalky  look  of  plaster  and  to  give  it 
something  of  the  creamy  softness  of  ivory,  that 
most  in  favour  having  been  white  wax.  This  must 
not  be  applied  till  the  cast  is  perfectly  dry.  Melt 
the  wax  in  a  vessel  big  enough  to  hold  the  east. 
Heat  the  cast,  and  lay  it  in  the  bath.  The  wax 
should  not  be  high  enough  to  cover  it.  Watch  till 
the  wax  rises  to  the  surface,  which  will  show  that 
the  plaster  is  saturated;  then  remove  the  cast. 
'Vaster  Paris  should  by  all  means  get  Yol.  II.  of 
Work  :  he  will  find  articles  on  “  Casting  in  Plaster  ” 
at  pp.  349,  398,  500,  578,  659  (Nos.  74,  77,  83,  88,  93).— 
M.  M. 

Gravitation. —  H.  R.  (Colne). — If  you  draw  a 
circle  on  a  sheet  of  paper,  and  then  cut  a  piece  of 
string  the  exact  length  of  the  diameter  of  that 
circle,  you  will  find,  on  measuring,  that  the  circum¬ 
ference  of  the  circle  is  a  little  over  three  times 
(really  3'014, 159,265  .  .  .  etc.)  the  length  of  your 
string;  i.e..  of  the  diameter.  This  is  universally  true, 
that  whatever  may  be  the  size  of  a  circle,  its  cir¬ 
cumference  is  31416  (this  is  near  enough  forpractical 
purposes)  times  the  length  of  the  diameter  of  that 
particular  circle.  Now,  if  this  figure  were  a  simple 
one  (a3  3  or  4),  then  it  would  be  easy  to  use  and 
speak  about ;  but  as  it  is  not  so,  and  yet  is  a  factor 
which  is  continually  used  in  every  branch  of  work 
and  science,  for  convenience  it  is  written  n  (the 
Greek  letter  “pai”).  Thus  the  circumference  (c) 
of  a  circle  is  n  (or  3T416)  times  the  diameter  (d) : 
i.e.,  c—nd.  For  many  reasons  it  is  always  prefer¬ 
able  to  use  the  radius  (r)  of  a  circle,  and  not  its 
diameter.  The  radius  (r)  is  any  line  drawn  from 
the  centre  of  a  circle  to  its  circumference,  and  is 
consequently  half  the  length  of  the  diameter,  or 
d=2r.  Thus,  our  formula  becomes  c  =  2jrr.  By 
higher  mathematics  it  is  also  known  that  the  area 
of  a  circle  [i.e.,  the  amount  of  space  enclosed  by  its 


circumference)  is  nr  x  r  or  nr2.  Now,  if  we  come  to 
a  solid  circle  or  a  sphere,  it  is  found  that  the  size  of  its 
whole  surface  is  given  by  the  formula  i2 nr  xn2 r)  or 
47rrz,  and  its  solid  contents  by  (J  x  2r  x  nr'2)  or  j  nr3. 
Now,  the  radius  of  the  sun  is  about  426,450  miles, 
and  therefore  the  solid  contents  of  the  sun  amount 
to  1 5  x  3T416  x  (426, 450)3  J- ,  which  equals  in  round 
numbers  325,725,000,000,000,000  cubic  miles.  One  cubic 
mile  of  the  sun  weighs  5,769,230,769  tons,  and  there¬ 
fore  the  weight  and  mass  of  325,725,000,000,000,000  tons 
will  be  in  round  numbers  200,000,000,000,000,000,000 
tons.  I  do  not  under¬ 
stand  what  you  mean  by 
“  the  mass  of  the  sun  or 
planet  =  in2  (or  39’48).” 
Besides,  the  mass  of  one 
planet  differs  from  the 
mass  of  another  planet, 
and  from  that  of  the  sun. 
As  regards  the  second 
part  of  your  query,  a 
body  (B)  set  in  rotation 
will  describe  a  circle ; 
and  if  we  imagine  a  line 
(B  c)  joining  that  body 
to  the  centre  of  the  circle, 
then  the  angular  velocity 
of  B  is  the  angle  B  c  A 
that  B  c  makes  in  one 
second  with  any  chosen 
radius  (such  as  AC)  of 
that  circle.  This  angle 
is  not  expressed  in  de¬ 
grees,  but  in  circular 
measure.  If  the  rotation 
is  uniform,  then  the  dis¬ 
tance  moved  through  in 
one  second  will  always 
be  the  same  wherever 
b  may  be  :  i.e.,  b  will  move  a  distance  =  to  a  b 
in  each  second.  But  all  lines  drawn  from  the 
centre  to  the  circumference  are  radii  of  that  circle, 
and  therefore  equal  to  one  another.  Thus  the 

ratio  A—  is  always  the  same  for  that  circle,  and 
AC 

this  ratio  is  the  circular  measure  of  the  angle 
a  c 

b  c  a,  and  is  often  represented  by  the  Greek  letter 
<o  (omega).  Now,  the  linear  velocity  (i.e.,  the  velocity 
in  a  line  in  one  second)  of  the  body,  B,  is  A  B.  If  we 
call  the  linear  velocity  v  and  the  radius  r,  then 

v  =  A  p  and  w  =  A— *  —  —  and  therefore  v  =  to  r. 

Ac  r 

This  explains  some  of  the  symbols,  although  I  do 
not  at  all  understand  your  figures,  or  what  they  are 
intended  to  prove.  If  you  require  further  explana¬ 
tions,  write  again,  and  state  clearly  what  you  wish 
to  find  out.— F.  B.  C. 

Timber  for  Yawl.— G.  H.  (Stoke-on-Trent).— 
Any  timber  merchant  can  supply  the  wrood  for 
building  a  canoe  or  canoe  yawl.  If  of  spruce  or 
white  pine,  it  should  be  selected  very  carefully,  so 
as  to  be  free  from  knots  and  shakes,  and  is  usually 
cut  into  six  cuts  or  planks  from  a  3  in.  deal,  but  the 
scantling  will  depend  on  the  size  of  the  boat  to  be 
built,  and  the  work  she  may  have  to  do.  If  she.  is 
to  be  built  of  cedar,  then  the  planks,  when  finished, 
should  be  from  i  in.  to  tv  in.  thick,  and  about  the 
same  if  of  spruce ;  but  if  of  oak,  then  somewhat 
thinner  :  but  oak  is  rather  heavy,  though  very 


Fig’.l.  Fig-.  2. 

YawL  Fig.  1.— Shape  of  Tree  for  Knees,  so  that 
the  Grain  will  follow  the  Curves.  Fig-.  2. — 
Shape  of  Tree  for  Timbers,  so  as  to  have  the 
Grain  follow  the  Curves. 


strong  and  almost  indestructible.  As  your  corres¬ 
pondent  lives  in  the  country,  his  best  course  will  be 
to  get  his  “grown  trees  ’’from  wood  he  can  purchase 
at  any  cart  and  waggon  builder’s,  where  it  will  be 
well  seasoned.  It  may  be  of  either  oak,  Spanish 
chestnut,  or  ash.  He  will  find  the  branches  so 
shaped  as  to  admit  of  the  knee,  or  timber,  being  cut 
out  of  it,  the  grain  following  the  curve  or  shape  of 
the  required  part,  as  shown  in  Figs.  1  and  2.  A 
good  way  of  proceeding  is  to  work  the  branch  into 
a  3  in.  plank,  and  then  cut  it  into  three  planks, 
from  which  the  knees  for  the  stem  and  stern  can 


be  cut,  and  any  other  of  the  larger  knees.  For  the 
timbers,  as  light  a  plank  as  possible  should  be  cut — 
say,  t  in.  to  J  m.— and  the  grain  being  in  a  correct 
curve  suitable  for  the  timber  required,  the  template 
or  mould  should  be  laid  on  it  and  pencilled  out; 
then  it  should  be  cut  out  with  the  compass-saw-,  the 
planing  being  done  next.  Any  other  questions  on 
the  above  subject  will  at  once  be  answered  with  plea¬ 
sure.  Timber  for  canoe  yawl  and  fittings,  and  kinds 
wanted :  Keel,  red  pine,  free  from  knots  and 
shakes ;  stem  and  stern-posts,  knees  and  timbers, 
oak,  carefully  cut  with  the  grain ;  deck  of  {  in. 
cedar,  the  water-ways  thicker  ;  inside  gunwale  of 
white  pine  or  spruce  ;  planking  of  cedar  or  spruce  ; 
upper  strake  of  mahogany  ;  carlines  and  inside 
fittings,  white  pine  or  spruce;  coaming  of  well,  oak 
or  ash  ;  breast-hook  of  oak  ;  decks  to  be  screwed 
with  brass  screws  firmly  to  the  inner  gunwale. 
The  firms  in  London  from  whom  cedar,  etc.,  can  be 
obtained:  Messrs.  Joseph  Sandell  &  Go.,  Waterloo 
Road,  S.E.  ;  Messrs.  Wm.  Bloore,  Bond  Street, 
South  Lambeth,  S.W.  ;  Messrs.  B.  J.  Hudson  and 
Sons,  Millbank  Saw  Mills,  Grosvenor  Road,  S.W. 
-L.  Y. 

Combination  Patent.  —  Ignoramus  II.  —  Our 
correspondent  sends  us  a  question  to  which  we 
can  give  him  no  satisfactory  reply  on  the  scant  data 
afforded.  He  may  rest  assured  that  the  grant  of  a 
patent  is  not  the  slightest  proof  of  its  validity,  and 
in  the  case  of  a  combination  patent  its  validity 
depends  on  the  following  points  :  Is  the  combination 
novel  2  Is  there  sufficient  invention  2  Is  it  the  sub¬ 
ject  matter  of  a  patent  2  Is  the  application  of  any 
part  of  the  combination  an  “analogous  use  ”  of  the 
parts  which  have  been  employed  for  the  purpose? 
And,  lastly,  how  the  claims  are  set  out.  It  would 
take  up  too  much  space  in  “Shop”  to  go  into  the 
details  relating  to  patents— of  which  the  public,  as  a 
rule,  are  too  generally  ignorant— to  make  all  the 
points  clear ;  but  if  our  correspondent  will  refer  to 
the  celebrated  trials  in  the  case  of  the  “  fish-plates” 
on  railways  (Heardor  Wilde  v.  G.N  R. )  and  the 
case  of  Bamlett  v.  Picksley,  he  will  there  learn 
more  on  the  subject  of  combination  patents  than 
can  at  present  be  acquired  in  any  other  way.  If  he 
visits  the  Patent  Office  Library,  the  obliging 
librarian  will  put  him  in  the  way  to  refer  to  them. 
Without  examining  and  studying  the  specification, 
we  cannot  give  any  opinion  or  advice  calculated  to 
be  of  any  use  to  our  correspondent.— C.  E. 

Elephant  Tusk.— W.  F.  Z.  (Liverpool).— In  few 
places  can  such  a  choice  of  tusks  be  seen  as  at  the 
docks  of  your  own  port— nowhere  else  do  we  re¬ 
member  seeing  such  piles  of  ivory.  As  you  are 
particular  in  the  one  you  want,  why  not  go  there? 
Of  course  there  would  be  difficulties  in  getting  a 
single  tusk  from  an  importer,  but  should  you  fail  in 
obtaining  this  as  a  matter  of  favour,  you  could 
surely  learn  from  an  employe  the  name  of  a  customer 
through  whom  you  could  buy  the  tusk  selected. — 
M.  M. 

Half-Plate  Camera.— Kodak.— It  is  out  of  the 
question  to  reply  to  your  request  in  these  columns.  In 
the  first  volume  of  Work,  several  articles  of  some 
length  were  given,  and  iully  illustrated  with  work¬ 
ing  drawings,  which  were  carefully  made  out  in  all 
details,  so  that  anybody  with  constructive  ability 
could  make  the  apparatus.  It  was  for  whole-plate 
size,  but  by  reducing  the  principal  measurements  to 
half-plate  dimensions,  they  would  be  equally  useful 
for  that  size.  Why  not  advertise  your  wants?  The 
probability  is  somebody  would  have  a  first  volume 
of  Work  to  part  with. — 1). 

Striking  Clock.— A.  R.  R.  (Yarmouth).— New 
winding  squares  cannot  be  purchased  so  far  as  I 
know,  and  the  only  way  to  get  them  would  be  to 
make  them  yourself,  or  get  a  clock-jobber  to  do  it; 
and  the  latter  I  should  think  would  cost  you  nearly 
as  much-  as  a  new  clock,  from  the  description  you 
give  of  it ;  but  I  see  no  reason  why  you  could  not  do 
it  yourself  if  you  have  a  few  tools.  Carefully  take 
your  clock  to  pieces,  letting  the  springs  all  the  way 
down  before  taking  the  plates  or  frame  apart ;  now 
get  a  piece  of  rod-iron,  a  trifle  larger  than  the  old 
broken  arbor  or  square,  and  turn  in  a  lathe,  or  file 
up  by  hand  if  you  have  not  got  a  lathe,  and  fit  it  up, 
using  the  old  pieces  as  a  guide.  The  arbor  is  fixed 
to  the  winding  ratchet  by  simply  driving  it 
through,  having  previously  tapered  it  by  filing  or 
turning.  Having  knocked  the  old  one  out,  it  should 
be  a  simple  and  easy  job  to  put  a  new  one  in,  as 
it  does  not  matter  much  if  the  fit  is  not  exactly,  as 
these  American  clocks  allow  a  little  for  being  out  of 
truth. — A.  B.  C. 

Gas.— A.  I).  (Blackburn).— Coal  consists  chiefly 
of  carbon,  and  when  burnt,  this  carbon  combines 
with  the  oxygen  of  the  air  to  form  carbonic  acid 
gas.  But  as  in  an  ordinary  fire  there  is  not  suffi¬ 
cient  air  to  properly  burn  all  the  carbon,  the  car¬ 
bonic  acid  gas  and  heated  air  carry  off  some  of  this 
unburnt  carbon  with  them  in  the  form  of  smoke, 
which  is  carbonic  acid  gas  and  air  so  heavily 
ladened  with  solid  carbon  in  a  very  fine  powder 
that,  on  meeting  a  cool  surface,  this  carbon  is 
deposited  as  a  black  layer.  Supposing  you  have  a 
bright  red  fire,  and  you  put  coal  on  to  it,  the  air 
entering  at  the  bottom  of  the  grate  is  deprived  of 
much  of  its  oxygen  whilst  passing  the  red-hot 
portion  of  the  fire,  and  thus  cannot  properly  burn 
the  fresh  coal,  and  yet,  being  hot,  it  can  burn  the 
coal  sufficiently  to  carry  off  some  of  its  carbon  as 
smoke.  Coal,  too,  often  has  gases  enclosed  in  it, 
and  these  gases,  when  they  escape,  take  fire,  and 
burn  with  a  smoky  flame,  because  they  contain 
more  carbon  than  the  air  can  properly  burn  as  the 
gas  rushes  out.— F.  B.  C. 


Gravitation.  Fig.  to 
show  Angular  Velo¬ 
city  —  C,  Centre  of 
Circle  ;  B,  Position  of 
Rotating  Body  one 
second  after  leaving 
A  ;  A  C,  Any  chosen 
Radius  of  Circle ; 
B  C  A,  Angle  of  Ro¬ 
tation  represented 
by  to. 
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Bending  Lead  Pipe.— W.  H.  C.  ( Homerton ).— 
You  state  in  your  query  that  you  want  to  bend  the 
pipe  to  an  angle  of  453,  but  your  sketch  shows  the 
pipe  bent  square,  which  is  an  angle  of  90°— a  great 
difference.  Try  this  way :  Place  a  strong  piece  of 
ash  stick  in  each  end  of  the  piece  of  pipe,  place  the 
pipe  in  a  vice  with  just  enough  pressure  to  hold  it, 
get  someone  to  take  one  stick  and  you  the  other,  and 
both  lift  up.  Bend  up  about  half  what  you  want, 
then  take  out  and  work  it  a  bit  with  a  round  stick  ; 
then  put  in  vice  again,  and  bend  to  correct  angle 
required.— R.  A. 

Dry  Batteries—  C.  B.  (Keighley)—  (1)  Of  course, 
the  term  “dry  battery”  is  slightly  aside  the  mark. 
There  must  be  some  moisture  in  the  cells,  but  there 
is  not  enough  to  be  noticed.  If  you  were  to  break  a 
cell  of  a  dry  battery,  you  would  not  find  any  liquid. 
The  battery  is,  therefore,  safe  to  use  wherever  there 
is  any  danger  to  be  apprehended  from  spilling  the 
liquids  employed  in  the  general  run  of  batteries.  It 
is  eminently  suitable  as  a  generator  of  electric 
current  for  a  bedroom  electric  night-light.  (2)  I 
cannot  tell  you  the  exact  composition  emplqyed  in 
any  of  the  dry  batteries,  as  they  are  the  subjects  of 
unexpired  patents,  and  their  makers  keep  the  rela¬ 
tive  quantities  of  the  ingredients  or  their  method  of 
mixing  them  a  profound  secret.  (3)  I  am  not  able 
to  furnish  you  with  a  statement  comparing  the 
relative  value  of  the  Gassner  and  the  K.  C.  C.  dry 
cells  as  electric  light  batteries.  I  have  tried  the 
Gassner  and  the  E.  S.  dry  cells  for  this  purpose,  and 
am  inclined  to  think  the  latter  superior  in  point  of 
constancy  ;  but  none  of  these  dry  batteries  are  suit¬ 
able  to  continuous  electric  lights.  They  do  very 
well  indeed  for  portable  electric  night-lights.  I 
have  had  an  E.  S.  portable  lighting  set  in  use  as  an 
occasional  night-light  for  nearly  three  months,  and 
find  it  very  useful  when  I  wish  to  see  the  time  by 
my  watch.  I  have  only  to  press  a  button  under  my 
pillow  to  light  the  lamp  ana  illumine  the  face  of  the 
watch,  besides  lighting  a  room  12  ft.  by  12  ft.  by  10  ft. 
I  think  this  very  good.— G.  E.  B. 

Leclanche  Battery.— C.  B.  (Keighley).— (1)  The 
inside  cell  of  a  LeclanchO  battery  contains  a  mixture 
of  peroxide  of  manganese  and  carbon,  both  broken 
to  the  size  of  peas  and  sifted  free  from  dust.  This 
mixture  is  packed  closely  around  a  carbon  plate, 
which  forms  the  negative  element  of  the  battery. 
The  peroxide  of  manganese  furnishes  oxygen  to 
combine  with  the  hydrogen  formed  by  the  electric 
current,  and  thus  prevents  the  negative  element 
from  being  coated  with  a  film  of  hydrogen.  (2)  The 
agglomerate  LeclanchO  battery  has  the  above- 
named  mixture  combined  with  a  cement,  and 
compressed  into  blocks.  A  block  of  the  agglomerate 
mixture  is  placed  on  each  side  of  the  carbon  plate, 
and  kept  in  contact  with  it  by  a  rubber  band.  This 
does  away  with  the  necessity  of  having  a  porous 
cell,  and  consequently  lowers  the  internal  resistance 
of  the  cells.  (3)  The  Leclanche  cell  can  only  be  em¬ 
ployed  in  electric  lighting  where  small  incandescent 
lamps  of  low  candle-power  are  required  to  be  kept 
glowing  for  a  few  minutes  at  a  time,  with  long 
intervals  of  rest  between.  When  used  continuously, 
the  store  of  oxygen  gets  used  up,  and  the  cells  are 
then  said  to  be  run  down.  The  same  may  be  said 
of  “  dry  cells but  these  have  their  peculiar  pro¬ 
perties  and  advantages  apart  from  those  of  the 
Leclanche  series.  The  six-block  agglomerate 
Leclanche  is  the  most  durable  cell  of  the  series. 
In  this  there  are  six  blocks  of  agglomerate  arranged 
around  a  fluted  carbon  rod,  which  forms  the  nega¬ 
tive  element  of  the  cell.— G.  E.  B. 

Electric  Subjects  in  Work.— C.  B.  (Keighley). 
— We  areahvays  pleased  when  rendering  assistance, 
by  means  of  advice,  to  all  our  readers,  and  generally 
manage  to  answer  all  questions  of  a  reasonable 
character ;  hut  your  last  exceeds  the  bounds  of 
reason.  We  have  repeatedly  given  notice  in 
“Shop”  that  we  cannot  answer  questions  in  our 
next  issue  from  the  date  of  correspondents'  letters. 
We  have  several  times  printed  a  list  of  the  numbers 
you  inquire  for.  When  you  ask  us  to  give  you  a 
list,  in  our  next  issue,  of  “  all  the  numbers  of  Work 
that  treat  on  electric  lights,  dynamos,  accumulators, 
electro-motors,  and  batteries,”  we  must  refer  you 
to  the  three  indices  of  Work,  which  costone  penny 
each.— G.  E.  B. 

Tailoring,  Cutting,  Fitting,  etc.  —  S.  W. 

( Ashton-under- Lyne).— These  subjects  shall  receive 
proper  treatment  as  soon  as  a  competent,  practical 
man  can  be  arranged  with  to  write  a  series  of 
papers. 

Induction  Coils. —  A.  B.  (Leytonstone).—  An 
excellent  series  of  papers  have  been  commenced  in 
the  fourth  volume  of  Work.  Purchase  No.  157. 

Electric  Lamps.— C.  B.  (Keighley).— You  are  in 
error  in  supposing  that  it  takes  sixty-five  times 
more  current  to  light  one  5  c.-p.  lamp  than  it  does 
another  of  the  same  candle-power.  It  may,  and 
does  frequently,  require  sixty-five  times  more 
pressure  to  force  the  requisite  current  through  the 
resistance  of  a  lamp’s  filament,  but  the  quantity  of 
measured  current  expressed  by  the  unit  of  current 
measurement  denominated  the  watt  is  nearly  the 
same  for  all  lamps  of  the  same  candle-power.  This 
quantity  ranges  from  3j  to  1  watts  per  candle- 
power.  A  5  c.-p.  lamp,  for  instance,  will  take,  say, 
20  watts  of  current  to  bring  out  its  full  light.  If  'it 
is  an  8  volt  lamp — that  is,  if  its  filament  can  be 
made  to  glow  with  a  5  c.-p.  light  under  a  pressure 
of  8  volts— it  will  take  a  current  volume  of  2t  am¬ 
peres,  since  x  8  =  20.  But  if  the  filament  is  very 
long  and  very  thin,  so  as  to  offer  a  high  resistance, 
it  may  take  65  volts  of  pressure  to  make  it  glow ; 
but  the  capacity  of  the  filament  will  only  allow  of 
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■j%ths  of  an  ampere  of  current  to  be  forced  through 
it,  and  i'y  x  65  =  19),  or  nearly  20  watts,  as  before. 
— G.  E.  B. 

III.— Questions  Submitted  to  Readers. 

*»*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Kiln  for  Burning  Lime.— J.  McJ.  (Capetown) 
writes:— “(1)  Would  some  reader  kindly  give  me, 
through  ‘  Shop,’  the  rough  drawing  of  a  lime-kiln, 
known  as  a  running  kiln :  and  what  is  the  best 
lining,  as  fire-bricks  are  very  expensive  out  here? 
(2)  How  long  will  the  stone  require  to  remain  in 
the  kiln  to  be  burnt?  (3)  What  is  the  best  simple 
test  to  know  agood  limestone  ?  (4)  I  should  like  to 
know  also  any  good  work  on  this  subject.” 

Damp  Ceiling.— J.  W.  S.  (Guernsey)  writes:— 
“I  have  a  boarded  ceiling,  which  is  damp  through 
the  sweating  of  the  tiles.  Would  Willesden  paper 
— the  one-ply  brown— be  suitable  for  tacking  to  it, 
and  then  paper  over  it  in  the  usual  way  ?  ” 

IV.— Questions  Answered  by  Correspondents. 

Model  Ship  Building.— Thornhill  writes,  in 
reply  to  Cutter  (see  No.  150,  p.  733) Cutter 
will  find  all  the  information  he  wants  in  ‘  Medel 
YachtBuilding  and  Sailing,’  by  E.  Biddle,  published 
by  Norie  &  Wilson,  Minories,  London,  E.C.,  the  best 
work  on  the  subject  that  has  come  under  the  eyes 
of  an  amateur  of  1822  down  to  date.” 

Fret  Inlaying.— J.  B.  (Carrick-on-Suir)  writes, 
in  reply  to  J.  T.  S.  (Sheffield)  (see  No.  149,  page 
718): — "I  enclose  rough  sketch  showing  how  to 
manage  holes.  As  you 
see,  they  come  through 
waste  wood  only.  I 
suppose  you  under¬ 
stand  how  to  get  cor¬ 
rect  angle  for  table.  I 
used  to  try  a  few  waste 
pieces  first  until  I  got 
it  right,  I  can  recom¬ 
mend  'Fret-sawing  for 
Pleasure  and  Profit,’ 
which  you  can  get  at 
any  dealer's.  I  think  it 
costs  2s.  6d.  In  inlay¬ 
ing,  you  must  be  care¬ 
ful  not  to  go  back  on 
the  cut,  else  the  saw  will  cut  bevels  on  both 
sides,  and  destroy  the  stuff.  Personally,  I  don’t 
think  fretwork  worth  the  trouble.  In  veneer  inlay¬ 
ing,  a  fine  saw  is  used,  quite  upright,  and  the  burr  of 
saw  on  under-side,  on  being  pressed  into  the  cut, 
quite  hides  it.  The  under-side  must  be  the  right 
side  when  finished.” 

Paper  Malting.— F.  G.  (Gravesend)  writes,  in 
reply  to  J.  W.  (Plutnstcad)  (see  No.  148,  p.  702):— 
“  There  are  several  directories  published  annu¬ 
ally  giving  the  addresses  of  the  various  paper 
mills  in  the  United  Kingdom.  A  very  reliable  one 
is  that  published  by  Marchant,  Singer  &  Co.,  St. 
Mary  Axe,  E  C.  The  selection  of  site  is  a  very 
important  matter  in  building  a  paper  mill,  as  it  is 
necessary  to  have  a  good  water  supply,  and  also  to 
have  such  advantages  as  to  keep  carriage  of  raw 
material,  etc.,  as  low  as  possible.  The  price  of  rags 
depends  upon  their  grade.  New  white  cuttings  are 
uoted  at  23s.  per  cwt,  whilst  light  prints  sell  at  6s 
n  the  manufacture  of  paper,  esparto  has  superseded 
rags  to  a  very  large  extent.  It  may  be  mentioned 
that  there  is  a  paper  mill  on  the  Wandle,  at  Wands¬ 
worth,  for  many  years  worked  by  Mr.  Wm. 
McMurray.  Here  large  quantities  of  esparto  are 
used,  and  doubtless  J.  W.  has  noticed  the  water¬ 
mark  ‘  McMurray  ‘  on  the  Times  newspaper.  An¬ 
other  fibre  which  is  fast  growing  in  use  is  that 
made  from  wood,  treated  by  various  chemical  and 
mechanical  processes,  and  known  as  sulphite,  soda, 
and  mechanical  wood  pulps.  The  chemical  pulps 
average  in  price  from  £10  to  £16  per  ton,  and 
mechanical  pulps  from  £1 17s.  6d.  to  £7  10s.” 

Lathe  Work.— Brum  writes “  On  page  798,  No- 
154,  Vol.  III.  of  Work,  Lathe  asks  for  the  name  of 
a  good  book  on  screw-cutting.  I  can  confidently 
recommend  him  to  study  Shedden’s  ‘  Mechanical 
Rules  and  Tables,’  price  Is.  6d.,  and  when  he 
has  mastered  that,  to  get  ‘  Screws  and  Screw-cut¬ 
ting,’  price  3s.,  both  from  Calvert,  of  Manchester. 
On  same  page,  Y oung  Turner  asks  for  information 
as  to  kit,  etc.,  for  outfit,  but  does  not  say  whether 
he  means  taking  up  iron  or  wood  turning,  or 
whether  he  can  afford  a  good  outfit  or  not ;  but  if  he 
will  be  a  little  more  explicit,  I.will  try  to  help  him. 
But  either  wav,  I  would  advise  him  to  go  to  some 
good  library  and  study  mot  read)  ‘  Holtzapffel’s 
'Mechanical  Manipulation’;  also  Northcott’s 
‘Lathes  and  Turning,’  which  are  the  best  books  on 
the  lathe.” 

Overshot  Water-Wheel.— G.  E.  C.  L.  (Ipswich) 
writes,  in  reference  to  F.  T.  C.  (Finchley)  (see  No. 
149,  page  718) :— “  I  should  advise  a  small  hydraulic 
ram  in  preference  to  an  overshot  water-wheel.  The 
efficiency  of  a  wheel  is  seldom  more  than  25  per 
cent.,  while  the  ram  is  frequently  80.” 

Blowing  Fan.— G.  E.  C.  L.  (Ipswich)  writes,  in 
reference  to  Warehouseman  (see  No.  151.  page 
750) “  The  Blackman  air  propeller  is  the  best  thing 
on  the  market,  which  can  be  obtained  from  the 
Blackman  Ventilating  Co.,  Limited,  63,  Fore  Street, 
E.C.” 

Magnay  Electric  Lamp.— G.  E.  C.  L.  ( Ipswich ) 
writes,  in  reference  to  electric  lamp  (see  No.  150, 
page  733)  : — “  These  can  be  purchased,  and  lists  can 
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be  obtained  free,  from  the  Maguay  Electric  Light 
Co.,  9,  Frith  Street,  Soho,  W.C.” 

Coal  Dust. —J.  H.  B.  (Pendleton)  writes,  in 
answer  to  Householder  (see  No.  151,  page 
750),  re  coal  dust:' — “If  lie  will  water  the  same 
thoroughly  and  mix  it  with  gas  coke,  he  will  find  it 
an  excellent  slow-burning  fuel.” 

Glass  Cement.— R.  W.  ( Liscard )  writes  to  A.  S. 
(see  No.  154,  page  798): — “For  an  adhesive  for 
glass  to  stand  continued  wet,  I  do  not  think  he  can 
use  anything  better  than  the  fluid  waterproof  glue 
manufactured  by  the  Waterproof  Glue  Company, 
Dale  Street,  Liverpool,  which  will  stand  any 
amount  of  wet.  I  presume  the  dark  colour  of  this 
glue  would  be  no  detriment  to  its  use  ;  if  so,  he 
might  try  the  same  company’s  ‘  Glu-Krystal,’  which 
is  a  strong  adhesive  for  glass,  but  as  to  whether  it 
will  stand  continued  wet  I  cannot  say.” 

Qualification  for  C.E.  —  Civil  Engineer 
writes  to  Young  Engineer  (see  No.  154,  page 
798) : — “  There  is  no  ‘  examination  ’  or  *  competition  ’ 
which  qualifies  a  person  to  become  a  C.E.  To 
become  one,  it  is  necessary  that  he  should  serve  a 
three  to  five  years’  articled  apprenticeship  to  a  quali¬ 
fied  engineer,  either  in  an  engineering  factory  or 
works,  and  when  out  of  his  time,  and  been  in  charge 
of,  or  superintended,  the  carrying  out  of  such  works, 
he  may  apply  for  admission  as  an  Assoc.  Ins.  C.E., 
or  a  member,  if  of  suitable  age,  and  his  credentials 
are  satisfactory.  There  is  no  ‘  royal  road’  to  position 
in  this  profession.” 

V.— Letters  Received. 

Qnestions  have  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  spare  in  SHor.  upon  which 
there  is  great  pressure A.  M.  (Hastings' );  E.  P.  ( Southamp¬ 
ton );  H.  E.  ( Glazebrook );  Canary:  G.  E.  C.  L.  i Ipswich):  M.  K. 
)York)  ;  Poop  Tinker  :  Brum  :  G.  H.  I  Oldham) ;  .1.  w.  i  West 
Brighton ) ;  J.  H.  L.  (Newport.  Mon.) :  L.  C.  (Maidstone) ;  Snap  ; 
Never  Satisfied  ;  Junior  Engineer  ;  w.  D.  St.  Helens) : 
Dynamo  ;  F.  T.  (Stoke  Newington)  ;  A.  .T.  w.  (Battersea) ;  .1.  51. 
(Leith).  A.  E.  G.  ( Leicester );  Constant  Current:  II.  H.  B. 
i .\'<  )rport,  Mon.)  ;  T.  I..  (Leicester) ;  J.  w.  ( Collessic );  .T.  M.  P. 
(Nottingham);  W.  J.  D.  ( Montgomery );  A.  W.  ( Manchester ); 
J.  G.  L.  (Sheffield);  J.  s.  (Holcombe);  T.  w.  (Harpurhcy) ;  D. 
( Portsmouth ) :  S.  J.  C.  ( Stoinoon ) ;  W.  H.  H.  (New  Delphi :  E.  B. 
I  Southsea) ;  W.  C.  M.  (Stanningley)  Nitrate;  .1.  H.  M.  (Long- 
sight);  C.  H.  L.  (Falmouth) :  J.  Men.  It.  i Leith) ;  G.  S.  W.  (Dews- 
bury)  ;  D.  B.  (Glasgow);  T.  A.  (York);  MILLER  ;  F..I.  H.(  Tufncll 
Parle) ;  w.  M,  ( stechford ) ;  w.  R.  (Clitheroea  ;  W.  S.  i  Wondbrid  oe ); 
Thrums:  .1.  C.  (Stratford  New  Town) ;  w.  H.  (London,  F.C.) ; 
E.  A.  T.  (Burnham) ;  S.  p.  (Burris i;  G.  J.M.  ( Liverpool )  :  W.  Ft 
\Wirksworth);  H.  A.  W  .(Holt);  G.  51.  ( Brighonse)  ;  A.  F  .(New 
Boss)  ;  D.  J.  K.  (Roscommon);  J.  P.  (Hull)  ;  C.  P.  (Old  Tea  fiord); 
T.  51.  (Birmingham);  Gun  iklml's  ;  F.  F.  (Deptford);  H.  W.  H. 
I Bath) ;  Electric  Lamp  :  It  'V.  (Perry Barr) ;  l:.C.  It. ;  White 
Wood;  C.  R.  C.  C.  (Chesterfield);  A.  C.  C.  (Rochford);  A.  C. 
( London ,  tr.C’.l ;  A.  H.  D.  i Marylebone) ;  Raw  Material  :  tv.  t. 
I Northwich );  Indiarubber;  J.  T.  V.  (Bournemouth);  J.  C.  f., 

( Greenwich ) ;  C.  J.  F.  ( Eastbourne ) :  H.  J.  (Nottingham) ;  .1.  T. 
(Blantyre);  J.  H.  51.  (Beau  Pare) ;  Mac  :  A.  0.  i TctUrnholl  Wood): 
Emarf  ;  J.  W.  ( Birstall );  A.  B.  (York);  Young  Patters 
5Iakrr  ;  a.  B.  w.  r.  (Normnnton) ;  F. tv.  r.  (Hart inn);  W.St.  J. 
(Castlefield):  Young  Electrician;  J.  J.  (Everton);  Shears; 
Auto.  :  A.  G.  P.  ( London ,  N.  It'.) ;  Nimrod  ;  W.  J.  G.  (Holloway) ; 
J.  U.  (  Bournemouth  > ;  w.  F.  C.  < Coventry) ;  w.  E.  It.  ( Bust  Grin- 
stead);  N.  tv.  A.  (Durham):  J.  J.  (Bristol);  A.  F. i New  Ross)  -, 
W.  C.  L.  (Owens  College);  J.  L.  (Hull’;  tv.  R.  (Manchester) ; 
W.H.  ( Kirkdalc ) ;  J.  J  .(City  Road) ;  R.  S.  C.  (Newcastle-on-Tyne)  ; 
J.  H.  (West  Leigh). 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [24  r 

Lettering  and  Sign  Writing  made  Fasy.— 

Also  lull-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

Fret,  Carving,  and  Repousse  Patterns.— 
100  of  either,  lull-size,  is.;  35  Fret  Photo  Frames,  is.  ;  30 
Fret  Brackets,  is.  ;  100  Sign-writer’s  Stencils,  is.  ;  300 
Turning  Designs,  is.  ;  400  small  Stencils,  is. ;  500  Shields, 
Monograms,  &c.,  is.,  postage  free.— F.  Coulthard,  Dar¬ 
lington  Street,  Bath  (late  Bournemouth).  [2  s 

For  really  good,  cheap,  Mechanical,  Electrical, 
Optical,  Chemical,  Photographic  Apparatus  and  Models, 
consult  Caplatzi’s  nine  2d.  Catalogues. — Chenies  Street, 
W.C.  [10  R 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre¬ 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [22  R 

Moor  s  Simplex  Chromic  Acid  Battery.— 

Send  stamp  for  circular  to  Moor,  23,  Hill’s  Road,  Cam¬ 
bridge.  [23  R 

Fretwork  Designs. — 25  small,  4d. ;  six  large  Brackets, 
is.  id.;  six  grand  Photo  Frames,  is.  id.;  Catalogue  of  300 
Miniatures,  6d.  Lists  Lee.  —  Taylor’s  Fretworkeries, 
Blackpool.  [25  r 

Violin. — A  really  good  instrumental  a  reasonable  price. 
Equal  to  many  sold  at  50s.  Bow,  Case,  and  Tutor,  25s. 
— T.  Hesketh,  57,  Lower  Mosley  Street,  Manchester.  [26  R 
Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  [3  R 

Moor’S  Blowpipe,  2S  noticed  in  Work,  No.  155, 
2S.  qd.,  post  free. —  Moor,  23,  Hill’s  Road,  Cambridge.  [27  r 
Valuable  Bargain.— Fine  mellow-roned  Violin,  in 
perfect  preservation.  Suit  lady  or  gentleman  for  orchestral 
or  solo  playing.  Complete,  with  baize-lined  case  and  silver- 
mounted  bow.  15s.  6d.  Violin  alone  worth  double.  Money 
returned  if  not  approved.  About  20s.  worth  of  music  given 
in  free. — Mrs.  Graham,  College  Buildings,  Ipswich.  [1  s 
Water  Motors,  from  5s.  each  ;  ^  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [3  s 
All  Modellers  and  Fretworkers  should  send 
for  Automatic  Savings  Box  and  Toy  Design,  price  is.  6d. — 
1.  and  J.  Soar,  21,  Blake  Street,  Ilkeston,  Derbyshire.  [4  S 
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P-  IELHDISH  &  SONS, 

84,  85,  87,  FETTER  LANE,  LONDON,  E.C. 


Work-Bench  Tool  Cabinet  fitted  complete  with 
our  famous  Tools.  Best  Workmanship.  The  whole 
instantly  closed  and  locked  with  one  small  key. 


ILLUSTRATED  LISTS  FREE  POST. 


Post  free  on  application. 

CasselTs  Classified  Catalogue. 


JS400  |  GIVEN  AWAY!  |  «£€:©© 

four  hundred  pounds^ 

WORTH  OF  FRETWORK  DESIGN'S. 

7.  H.  SKINNER  &  CO.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork.  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Mach  nes,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools; 
and  their  new  CFLFSTIAXj  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  64  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SEN1  POST  rKbh 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
On©  Shillings  worth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  2s  6d.  :  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  21.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  when  ordering. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs, PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws.  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  io  w  prices.  Send  /or  Illustrated  Catalogue ,  150  Illustrations,  price  6d., post free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRA.TBB  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  OinLY 
ADDRESS-  7#;,  77,  and  78a,  HIGH  HOLBO  RN,  LOS  DON,  WAJ. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  HoteL  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


FRETWORK  PATTERNS. 

TpRETWORKERS  who  appreciate  First-class 
Designs  should  write  for  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d.„  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 

BOOTH  BROTHERS, 

TOOL  MAKERS, 

DUBLIN. 


ESTABLISHED  1861. 

glRKBBCK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London* 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOU  NTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^‘100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold, 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

With  Illustrations.  450  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (First  Series.) 

For  the  use  of  manufacturers,  mechanics,  and 
scientific  amateurs.  By  Ernest  Spon. 

With  Illustrations.  485  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (Second  Series.) 

By  Robert  Haldane.  Devoted  mainly  to 
subjects  connected  with  chemical  manufactures. 

With  183  Illustrations.  480  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (Third  Series.) 

By  C.  G.  W.  Lock.  Devoted  mainly  to  elec¬ 
trical  and  metallurgical  subjects. 

With  244  Illustrations.  495  pp.,  crown  8vo, 
cloth,  5s.,  post  free. 

Workshop  Receipts.  (Fourth  Series .) 

By  C.  G.  W.  Lock.  Devoted  mainly  to  handi¬ 
crafts  and  mechanical  subjects.  With  a 
General  Index  to  the  four  series. 


M.  &  h\  N.  SPON,  135,  STRAND,  CONDON. 


Ill  8 1 


NEW  REGISTERED  HAND  DEADER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Header,  Hollow  Fancy  Reeds.  Length, 
9^  in.  Post  free,  2s.  6d.  Send  for  our  200-Page  Cata¬ 
logue,  700  Illustrations.  By  post,  6d„ 

MQSB&BY  &  SON,  323,  High  Holbora. 

THE  FINEST  CYCLES  !  lustrated 

gratis  and  post  free.  Easy  terms, 
sos.  monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  MS  to  MIZB* 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
Mfg.  Co.,45,Everton  Rd., 
Liverpool;  Manchester  De- 
J^jSjg  pot :  6,  Palatine  Bldgs., 
,_r  ,  as=r=~  Victoria  Street ;  I^ondon 

Works,  Showrooms,  and  Cycling  School ;  42 „  High  St,  Camden  Town. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood 
and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 

on  account  of  its  Perfect  re-  ^  ^ 

yO  r  lo  grain 

semblance  to  the  natural  /  ^  X  and  varnish 
wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

.  ^  „  rial  only  id.  Send  ls.6d. 

for  sample  yards  of  different 
Oak  Grains,  or  2S.  6<L  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ENGEL, 

10,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 
BE  WAR  E  of  useless,  spurious  imitations . 


NOW  HEADY,  DART  1 ,  price  7d,,  of 

ILLUSTRATED  BRITISH  BALLADS  (Old  and  Hew),  with 

300  Original  Illustrations  by  Leading  Artists.  *t*  Part  1  contains  a  Beautiful 
Original  Etching,  by  Lalauze,  from  a  Picture  by  M.  L.  GOW. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London;  and  all  Booksellers. 


Watch  and  dook 

Tools  aad  Materials, 
screws,  bolts,  and  nuts  for 
models  and  docks.  Watches, 
docks,  and  jewellery.  Cata¬ 
logue,  i, coo  Illustrations,  four 
stamps.— Morris  Cohen,  232, 
Kirkgate,  Leeds. 

95TH  Thousand,  Is. 

CASSELL’S 

SHILLING 

COOKERY. 


NOW  READY,  Part  1,  price  Is.,  of 

A  Delineation  by  Pen  and  Pencil  of  the  Mountains,  Rivers,  Lakes, 
Shores,  Forests,  and  other  Natural  Features,  and  the  Cathedrals, 
Castles,  Palaces,  Ruins,  and  other  Picturesque  and  Historical  Places  of 
Great  Britain  and  the  Continent.  Illustrated  with  Sixty  ex¬ 
quisitely  engraved  Steel  Plates,  and.  about  One  Thousand 
superior  Engravings  on  Wood,  from  Original  Drawings  specially 
made  for  this  Work  by  some  of  the  most  Eminent  Artists  of  the  Day. 
CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London 
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*  ‘  -w  OKT’ST  A  GUINEA  J&.  BOS.” 


EECHAM’S  PILLS. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders ,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 


Pr-~-S~e  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Boxes ,  9kd.,  Is.  Ikd..  &  2s.  9d.  each.  Full  directions  with  each  box. 


33  3E3  jES  C3  !B£  A.  3MI  ’  £5  ^  O  O  IT  3EX  3E?  A.  ^  IES  o 

Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best-known 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  l  OOTH  PASTE  is  put,  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  Dag.  They  are  sold  everywhere  for  ONE  SHIELING  each. 


Marvellous  Purifier 


—  Matchless  Preserver  — 


“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

j Packets,  6d.,  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 

PATE  PIT  BORAX  CO.,  Sole  Mahers.  Works: 


Pure  Antiseptic. 


BIB  31  IN  G  HA  31. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works ,  Brown  Boyd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
4-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


London  Warehouse: 


124,  1VEWGATE 
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THE  POLYTECHNIC  SERIES. 

Consisting  of  Practical  Illustrated  Manuals  specially  prepared  for  Students 
of  the  Polytechnic  Institute,  Regent  Street,  London,  and  suitable  for  the 
use  of  all  Students. 

A  List  of  the  Volumes  contained  in  this  Scries  will  be  sent  post 
free  on  application. 

CASSELL  &  COMPANY,  Limited,  Lltdgate  Hill ,  London. 


The  ONLY  Permanent  ami  Washable  Enamel 
GOLD  in  the  Market. 

REQUIRES  NO  VARNISHING. 

ALSO  ELEVEN  OTHER  BEAUTIFUL  SHADES 
OF  BRONZES. 


READY  FOR  USE. 
Will  keep  its 
brilliancy  for 
years. 


To  be  bad 
everywhere 
in  6d.,  Is.,  Is.  6d., 
and  2s.  6d.  Jars. 

Sample  is.  Jar ,  post  free  with  Shade  Card ,  of 

T.  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  W.C. 

N.B — Heware  of  explosive  mixtures  sold  as  liquid 
Gold,,  made  of  highly  inflammable  Benzoline. 


Just  Published,  price  10s.  Od M  strongly  bound  in  cloth. 

Forty  Plates  oil  Building  Construction, 

By  Charles  F.  Mitchell,  M.S.A.,  and  revised  by  the 
Technical  Teachers  of  the  Polytechnic  Institute. 

Copies  of  any  Plate  may  be  obtained,  in  quantities  of  not  less  than 
one  dozen,  price  Is.  <!d.  per  dozen. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


FRETWORK  AND  GARVING. 


Highest  Award — GOLD  MEDAL. 


MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS, 
HINGES,  AND  VARNISH,  &c. 


Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 


Sets  of  Twelve  Best  Carving 
Toolsf  with  Boxwood  Handles , 
10  s.  free. 


All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 
Leather,  and  Burnt  Wood  Work. 


Our  Catalogue,  acknowledged  the 

complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 


HARGER  BUGS.,  Settle,  Yorks. 


Printed  and  Published  by  Cassell  &  Company.  Limited  La  Belle  Sauvage  London,  E.C. 
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WORK  WORLD. 


Over  150,000  Safety  bicycles  were  made  in 
Great  Britain  during  1891,  and  it  is  com¬ 
puted  tliat  there  are  more  than  three- 
quarters  of  a  million  cyclists  at  present  in 
the  United  Kingdom.  This  is  at  least  a 
third  more  than  in  1890,  so  much  has  the 
present  form  of  cycle  taken  with  the  public. 
#  ‘  * 

Dynamite  in  Cornwall  is  not  in  an  un¬ 
suitable  quarter.  This  will  account  for  the 
factory  which  has  been  recently  started  at 
Perran  for  the  manufacture  of  dynamite. 
■“  It’s  an  ill  wind  ” — and  a  neighbouring  saw¬ 
mill  will  benefit,  as  the  proprietor  has  an 
order  from  the  company  for  2,000  boxes  in 
which  to  pack  the  dynamite. 

*  * 

The  Liverpool  authorities  are  not  keen 
on  electric  lighting  for  their  city.  The 
Council  have  decided  not  at  present  to  adopt 
It.  The  cost  for  lighting  the  business 
portion  of  the  city  would  be  about  £9,800 
per  annum,  as  against  £3,800  for  gas. 
Nevertheless,  a  number  of  business  premises 
and  private  houses  are  lighted  by  electricity 
supplied  by  a  local  company. 

*  * 

An  egg,  measuring  8|  in.  in  girth  the  long 
way,  6 h  in.  in  girth  the  other  way,  and  3£  in. 
long  from  end  to  end,  and  weighing  4  ozs., 
was  produced  recently  by  a  barndoor  hen  at 
ithe  smithy  croft  of  Roslinfield,  Kincardine. 
A  quarter  pound  of  egg  in  one  shell !  This 
should  induce  dissatisfied  capitalists  to 
M  catch  on  ”  at  egg  and  poultry  culture. 

*  * 

The  latest  samples  of  timber  imported 
into  England  by  a  Pahang  Company  com¬ 
prise  mahogany,  teak,  rosewood,  oak,  ebony, 
cedar,  walnut,  and  satinwood.  The  wood 
•comes  from  Pahang,  about  forty  miles  from 
•Singapore,  and  is  floated  or  carried  down  by 
the  steamers  to  the  mouth  of  the  River 
Pahang,  and  carried  thence  by  steamers  to 
Singapore,  and  shipped  from  there  to  Eng¬ 
land.  The  estates  comprise  about  eleven 
million  acres,  or  about  10,000  miles,  and  are 
mostly  wooded.  As  the  supply  of  teak  is 
reported  to  be  limited,  this  importation  from 
Pahang  will  be  of  great  assistance  to  the 
trade.  The  wood  is  very  easy  to  work,  but 
is,  in  some  cases,  heavy.  The  Company  has 
shipped  here  about  2,180  loads  of  a  London 


market  value  of  upwards  of  £18,700,  in 
addition  to  the  local  sales. 

*  * 

A  Newcastle  firm  of  iron  merchants  have 
hit  upon  something  of  a  new  idea.  In  buy¬ 
ing  up  scrap  steel  and  iron  they  often  come 
upon  large  forgings  that  require  to  be  broken 
up  before  they  can  be  made  marketable 
again.  To  break  them  up,  as  a  general  rule, 
holes  some  2  ft.  deep  are  drilled  by  hand, 
and  filled  with  dynamite  cartridges,  the  forg¬ 
ings  then  being  blown  to  pieces.  The  firm 
in  question,  having  lately  come  into  posses¬ 
sion  of  several  hundreds  of  tons  of  large 
steel  forgings,  the  engineer  resolved  to  get 
out  a  multiple  drilling  machine  with  six  or 
more  drills  to  operate  at  one  time  together, 
with  the  necessary  plant  for  works  where 
large  forgings,  etc.,  could  be  broken  up.  This 
has  proved  a  success. 

*  * 

It  appears  that  the  local  steeple-jack  is  to 
be  entrusted  to  erect  a  temporary  chimney 
to  take  the  place  of  the  one  which  fell  with 
such  disastrous  results  at  Cleckheaton,  near 
Bradford,  a  few  weeks  ago.  From  all 
accounts,  the  job  could  not  have  been  put  in 
better  hands,  this  “jack”  having  had  great 
experience  for  many  miles  round.  “  I  do  not 
think  there  is  a  man  in  England,”  writes  our 
correspondent,  “who  is  more  at  home  than 
he  is  on  the  top  of  a  chimney  from  eighty  to 
a  hundred  yards  high,  and  the  few  accidents 
he  has  experienced  during  his  career  testify 
to  his  ability  as  well  as  to  his  care  in  the 
selection  of  material  and  scaffolding.”  Terra 
firma  folks  will  not  be  enviable  of  such  a 
reputation — the  maintenance  of  which,  in 
the  present  instance,  will,  no  doubt,  occupy 
the  attention  of  the  Government  inspectors. 
*  * 

At  the  recent  meeting  of  the  Birmingham 
Technical  Schools  Committee,  a  return  was 
made  showing  a  membership  roll  of  1,187 
students.  The  bronzing  and  electro-plating 
class  had  proved  very  successful,  but,  strange 
to  say,  it  is  resolved  to  advertise  for  a 
competent  teacher  for  this  class ;  and  as  the 
subject  was  one  that  has  hitherto  received 
little  study  in  this  country,  it  has  been  sug¬ 
gested  to  go  to  France  or  Germany  for  a 
teacher.  Such  a  proceeding  is  scarcely 
creditable  to  the  metropolis  of  the  Midlands, 
when  its  jewellers  and  silversmiths  can 
easily  set  London  an  example  in  the  matter 
of  technical  instruction.  A  town  which  can 


claim  the  home  and  works  of  such  famous 
electro-platers  and  silversmiths  as  the 
Elkingtons,  ought  to  look  elsewhere  than  a 
foreign  country  for  its  technical  tutors  and 
professors.  Where  are  the  South  Kensing¬ 
ton  authorities,  and  what  are  they  about  ? 

*  * 

A  new  cold  galvanising  process  has  been 
introduced.  It  is  stated  to  be  superior  to 
the  old  plan  of  hot  galvanising,  which  has 
many  defects,  the  chief  of  which  are — waste 
of  zinc,  reduction  of  strength  in  small  wires, 
and  a  tendency  to  make  small  section  iron 
and  steel  brittle.  By  this  system  the  coating 
affords  a  better  protection  than  an  equal 
thickness  put  on  by  the  hot  process,  and  the 
coating  is  much  more  adhesive.  That  the 
galvanising  put  on  by  the  old  system  was, 
and  is,  very  faulty  in  this  respect,  is  well 
known  by  all  who  have  had  to  work  galva¬ 
nised  sheet  iron  or  steel,  and  any  improve¬ 
ment  in  this  respect  will  be  of  great  utility. 
It  is  also  claimed  for  the  process  that  fine 
mesh  wire,  small  screws,  and  so  on,  can  be 
coated  without  clogging  up,  and  the  coat  is 
said  not  to  exceed  that  of  the  old  system. 

*  * 

A  square  hole  drilling  machine  is  being 
more  and  more  perfected.  Now  a  great 
variety  of  holes  can  be  drilled  with  the 
utmost  accuracy  with  the  same  cutter,  or 
drill.  The  machine  resembles  an  ordinary 
hollow  -  frame  drilling  machine,  being 
arranged  on  a  massive  frame,  giving  the 
necessary  stability  to  stand  the  side  strains 
of  angular  drilling.  The  essential  differ¬ 
ence  is,  that  whereas  an  ordinary  drilling 
spindle  revolves  on  its  own  fixed  axis 
only,  in  the  machine  in  question  there  is  a 
side  or  lateral  play  of  the  point  of  the  drill, 
regulated  by  the  guide  templates  provided 
at  the  top  of  the  spindle,  the  spindle  being 
held  about  half-way  up  its  length  by  a  ball 
socket  bearing.  It  will  drill  holes  of  almost 
any  shape  :  regular,  angular,  or  irregular, 
and  semi-circular ;  and  also  drills  round 
holes,  without  alteration,  by  the  simple 
adjustment  of  a  screw.  For  our  information 
an  hexagonal  hole  was  drilled  about  \  in. 
deep  in  a  piece  of  brass,  and  inside  this  a 
square  hole  with  its  angles  just  touching 
the  sides  of  the  hexagon,  and  inside  the 
square  hole  a  round  hole  just  touching  the 
sides  of  the  square,  each  sinking  being 
about  I  in.  deep,  and  to  the  greatest 
nicety. 
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The  latent  application  of  the  Slide  Rule 
is  to  the  calculation  of  the  discharge  of 
water  pipes,  including  these  three  problems  : 
(1)  Given  head,  and  length,  and  diameter  of 
pipe,  to  find  the  discharge :  (2)  given  dis¬ 
charge,  head,  and  length,  to  find  diameter  ; 
(3)  given  length,  diameter,  and  discharge,  to 
find  head. 

*  * 

Those  who  see  in  the  nationalisation  of 
existing  industries  the  Ideal  of  Labour 
would  doubtless  ponder  over  these  figures. 
In  1S70  Government  acquired  the  telegraph 
svstem  of  the  country  at  a  cost  of  rather 
over  £10,000,000.  It  has  worked  that  system 
for  twenty  years,  and  has  lost  £4,000,000 
by  the  transaction.  Only  in  the  first  two 
years  has  there  been  any  surplus:  ever  since 
there  has  been  an  annual  heavy  loss. 


5Vork  on  the  Man¬ 
chester  Ship  Canal 
is  being  pushed  on 
vigorously,  particu¬ 
larly  the  construction 
of  the  iron  viaducts 
and  bridges.  The 
swing  bridge  at  the 
Salford  Docks  is  well 
in  hand ;  it  is  the 
heaviest  of  its  kind  in 
England,  containing 
eighteen  hundred  tons 
of  steel  and  iron.  The 
remarkable  swing 
aqueduct  which  is  to 
carry  the  Bridge- 
water  Canal  over  the 
Ship  Canal  at  Bart  u 
is  also  well  advanced. 


The  electric  -  light¬ 
ing  arrangements  at 
Lambton  Castle,  the 
seat  of  the  Earl  of 
Durham,  have  just 

been  reorganised.  Two  new  engines  of  the 
latest  type  steam  turbines  havejust  been  fixed, 
and  are  coupled  direct  to  the  dynamo,  and 
their  combined  power  is  100  horse.  The 
dynamo  runs  at  a  speed  of  from  4/ 00  to 
5,000  revolutions  per  minute,  the  flow  of 
steam  being  in  a  radial  direction,  instead  of 
being  parallel  to  the  axis,  as  in  the  old  form 
of  Parson's  machines.  Each  is  fitted  with  a 
novel  and  special  governor,  designed  tonfin- 
tain  a  constant  electrical  pressure  at  all 
loads.  The  governors  are  electrical  in  action, 
and  work  by  admitting  the  steam  in  puffs  of 
longer  or  shorter  duration,  as  required  for 
the  load,  producing  an  equivalent  of  alter¬ 
nate  expansion,  which  greatly  increases  the 
economy  of  the  engines  when  running  below 
full  load.  A  fiy-wheel  is  also  fitted,  which 
prevents  the  intermittent  action  of  the 
steam  from  causing  a  fluctuation  in  the 
lights.  Steam  is  supplied  by  two  Cornish 
boilers  at  a  pressure  of  ICO  pounds  per 
square  inch ;  and  a  battery  of  accumu¬ 


lators  capable  of  supplying  220  lights  for 
nine  hours  is  fixed.  Many  new  fittings 
have  been  added,  and  the  total  number  of 
lamps  is  about  600.  The  installation  is  now 
amongst  the  most  extensive  private  electric 
light  plants  in  the  country. 


THE  WAT  TO  MAKE  A  PATEL  GAUGE. 

BY  F.  CEOCEXK. 

The  Stock— The  Wedge— The  Stem. 

I>~  Wof.k.  No.  142.  a  correspondent  asks  to 
be  supplied  with  a  drawing  of  a  panel  gauge, 
and  as  this  is  a  tool  that  may  be  useful  to  a 
good  many  of  our  readers  who  do  not  possess 
one,  a  short  paper  is  here  devoted  to  the 
construction  of  one. 

A  panel  gauge  is  used  to  mark  a  line 
parallel  to  the  true  edge  of  a  panel,  or 
any  piece  of  wood  that  would  be  too  wide 
for  the  ordinary  gauge  to  take  in. 


if  preferred  or  if  the  rounded  mortise  pre¬ 
sents  a  difficulty. 

Fig.  4  is  a  sketch  of  the  gauge  when 
finished,  and  in  Fig.  5  three  other  patterns 
are  given  for  the  stock,  but  which  is  the 
nicest  shape  is  purely  a  matter  of  opinion  ; 
either  will  give  satisfaction  if  well  finished 
and  nicely  polished. 


HOW  TO 


WORK  CORK 
FRAMES. 


PICTURE 


Panel  Gauge.  Fig.  A— Tie  Stocfc  Fig.  2.— The  Wedge.  Fig.  3.— The  Stem. 

Gauge.  Fig.  5.— Patterns  for  the  Stock. 


The  Stock  is  shown  in  Fig.  1,  drawn  to  a 
scale  of  3  in.  to  1  ft.  This  is  made  of  maple, 
beech,  or  anv  other  suitable  wood.  As  may 
be  seen  by  the  drawing,  it  is  1  in.  thick,  and 
has  a  in.  by  1  in.  rebate  at  the  bottom.  A 
mortise  is  made  for  the  stem  to  pass  through, 
and  another  one  at  the  side  for  the  wedge. 
The  first  may  be  cleaned  out  with  an  inside 
ground  gouge,  and  is  }  in.  wide.  The 
bottom  of  the  mortise  is  a  full  i  in.  above 
the  rebate.  The  edge  is  shown  square,  but 
it  is  an  improvement  to  have  it  rounded. 

The  IT edge  is  shown  in  Fig.  2.  It  should 
be  made  of  box-wood  or  ebony  if  possible, 
and  is  a  bare  £  in.  thick.  The  other  dimen¬ 
sions  may  be  gathered  from  the  drawing. 
The  taper  of  the  moitise  in  the  stock  must 
be  made  to  correspond  with  it. 

The  Stem  (Fig.  3 )  should  be  about  2  ft.  8  in. 
long,  and  may  be  made  of  a  piece  of  straight¬ 
grained  mahogany.  It  should  fit  the  mortise, 
not  too  tightly,  but  so  that  it  can  be  moved 
with  the  hand's  without  tapping,  and  is  held 
in  position  by  the  wedge  when  set.  A  piece 
is  dovetailed  in  the  end.  as  shown,  to  bring 
the  marking  point  level  with  the  bottom  of 
the  rebate.  The  stem  may  be  made  square 


BY  AETHt'E  YOEKE. 

Cork  Frames— The  Material— Tools— Cutting 
orr — The  Wooden'  Foundation's — Fastenin'*; 
ox  —  Finishing  —  Description  of  the  De¬ 
signs. 

Cork  Frames. — The  devices  of  ingenious 
amateurs  for  framing  pictures  ornamentally 
without  going  to  the  cost  of  regular  pro¬ 
fessionally  made  frames  have  been  many  in 
number,  and  the  range  of  materials  pressed 
into  the  service  has 
been  a  wide  one.  One 
of  these  ingenious 
makeshifts  is  the  cork 
frame.  It  has  decided 
points  in  its  favour. 
The  material  costs 
little  or  nothing.  Ex¬ 
pensive  tools  and  ap¬ 
pliances,  like  those 
needed  for  wood 
carving  or  leather 
work,  can  be  dispensed 
with  ;  far  less  skill  is 
required  than  in  those 
arts  ;  yet  much  of  the 
richness  of  effect 
gained  by  them  may 
be  attained  through 
it.  Patience  is,  per¬ 
haps,  the  first  quality 
essential  to  the  suc¬ 
cessful  cork  worker. 
His  work  will  not 
have  the  sterling 
qualities  of  wood 
carving,  but  it  will 
look  and  be  more 
solid  than  leather 
work ;  and,  as  is 
shown  by  the  designs 
before  us,  scraps  of 
the  material,  cut  to  a 
few  and  simple  shapes, 
may  be  so  combined  as  to  give  an  un¬ 
limited  variety  of  pleasing  patterns. 

The  material  is  too  well  known  to  need 
much  comment.  Cork,  as  we  are  most  of 
us  aware,  is  the  outer  bark  of  the  (Juercus 
tuber,  a  kind  of  oak  which  grows  in  Spain 
and  Portugal.  Its  uses  in  the  arts  are 
numberless.  The  form  in  which  we  are 
most  familiar  with  it  is  that  to  which  it  is 
cut  as  bottle-stoppers  ;  and  if  our  intending 
cork  worker  proposes  to  go  upon  the  most 
economical  lines,  he  will  probably  content 
himself  with  disused  bottle  corks.  In  the 
designs  given  there  is  nothing  that  cannot 
be  carried  out  with  such  very  humble 
materials.  The  difficulty  which  rises  from 
working  with  old  corks  is  that  they  are 
often  sadly  damaged  by  the  screw. 

It  may,  however,  be  supposed  that  any¬ 
one  intending  to  work  with  used  corks  will 
not  only  have  them  saved  in  his  own  house, 
but  will  ask  his  friends  to  save  for  him 
likewise  ;  and  if  he  does  this  he  will  soon 
have  such  a  store  on  his  hands  that  he  may 
well  afford  to  throw  aside  all  unsuitable 
ones.  It  may  be  hinted  that  all  sorts  and 
sizes  should  "be  saved,  the  small  ones  from 
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phials,  etc.,  often  coining  in  useful  as  •well 
as  the  larger  ones. 

Or,  if  he  indulges  in  the  luxury  of  new 
cork,  he  will  not  find  it  costly.  In  this  case 
he  will  choose  such  as  has  a  close,  firm 
grain.  In  the  shape  of  bottle  corks  those 
sold  as  “  wine  corks  ”  are  the  best.  But  a 


Toole. — This  section  of  the  subject  might 
be  made  almost  as  concise  as  the  famous 
chapter  on  Irish  Snakes.  Tools  are  not 
needed,  except  that  tool  which  everybody 
has  in  his  pocket — namely,  a  knife.  The 
knife  for  cork  cutting  should  be  thin,  and  kept 
exceedingly  sharp.  To  make  that  good,  clean 


will  soon  accustom  a  person  to  cut  them 
with  regularity,  but  till  that  knack  has 
been  acquired  it  will  be  well  to  have  a 
gauge,  made  of  card,  or  better,  of  sheet 
metal,  with  which  to  test  them  before  using 
— all  that  do  not  agree  with  it  being  laid 
aside  for  other  purposes. 


cork  cutter  will  provide  him  with  the  ma¬ 
terial  in  many  other  forms.  It  is  to  be 
bought  in  sheets  of  regular  thickness,  and 
these,  if  elaborate  work  is  engaged  in.  may 
be  found  useful.  Some  sheets,  for  the  use 
of  hatters  and  others,  are  cut  as  thin  as 
paper  ;  others,  for  shoemakers,  naturalists, 
etc.,  of  greater  thickness.  There  are  pur¬ 
poses,  to  be  more  fully  spoken  of  hereafter, 
for  which  sheet  cork  may  be  found  handy. 


cut  which  is  essential,  it  should  be  used  with  a 
drawing  motion,  somewhat  as  a  razor  in  shav¬ 
ing.  and  not  with  a  direct  downward  action. 

Cutting  out. — In  the  designs  given  it 
will  be  seen  that  most  of  the  pieces  em¬ 
ployed  in  forming  the  patterns  are  made  by 
cutting  the  ordinary  bottle  cork  into  trans¬ 
verse  sections.  To  produce  good  work  it  is 
essential  that  the  pieces  to  each  given  pat¬ 
tern  should  be  of  equal  thickness.  Practice 


The  Wooden  Foundation. — This  is  gener¬ 
ally  made  of  deal,  and  as  it  is  scarcely,  if  at 
all,  seen  in  the  finished  article,  no  great  neat¬ 
ness  is  necessary.  An  indifferent  amateur 
carpenter  can  make  it  sufficiently  welL  The 
foundation  or  actual  frame  is  shown  in  the 
different  sections.  There  are  various  ways 
of  dealing  with  those  parts  of  the  founda¬ 
tion  not  hidden  by  the  pattern,  as  will  be 
explained  in  due  course.  Or,  instead  of 
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deal,  the  foundation  may  be  made  of  some 
wood  which,  like  teak  or  cedar,  will  match 
the  cork  in  colour,  and  which  may  be  left  as 
it  is. 

Fastening  on. — The  pattern  being  ar¬ 
ranged,  and  the  pieces  of  cork  ready,  the 
latter  have  simply  to  be  glued  to  the  foun¬ 
dation.  The  glue  should  be  moderately 
thin,  but  strong.  In  these  days,  when  Le 
Page’s  and  other  excellent  liquid  glues  are 
in  the  market,  it  is  scarcely  likely  that  the 
cork  worker  will  resort  to  the  orthodox 
glue-pot ;  indeed,  to  those  who  follow  this 
art,  liquid  glue  is  an  especial  boon. 

Finishing. — To  do  this  a  couple  of  coats 
of  varnish  should  be  given.  Coachmakers’ 
body  varnish  is  that  usually  employed. 

Description  of  the  Designs.—  It  will  be 
seen  that  in  Fig.  1  the  Oxford  form  of 
frame  has  been  given ;  the  simple  pattern 
upon  it  might,  however,  as  well  be  (placed 
on  a  frame  of  the  simpler  shape, 
section  of  it  (Fig.  4),  the  form  of  the 
slices  of  bottle  cork  which  make 
the  ornaments  of  its  centre  may  be 
seen  at  a.  The  alternate  pieces  of 
the  projecting  border,  b  b  (Fig.  5), 
are  much  the  same,  but  a  trifle  larger ; 
these  last  also  appear  in  section  at 
b  b  (Fig.  ,4).  It  will  be  seen  from 
the  elevation  (Fig.  5)  that  the  sides 
of  this  frame  are  entirely  covered 
and  hidden  by  pieces  of  cork,  which 
are  not  only  glued  to  the  sides,  but 
also  to  the  lower  parts  of  the  pieces 
which  form  the  projecting  border. 

These  pieces,  with  alternate  curved 
and  triangular  outlines,  show  their 
upper  ends  in  Fig.  1. 

The  projecting  ornament  in  Fig.  2, 
though  of  a  kind,  which  does  not  ap¬ 
pear  to  advantage  on  paper,  is  highly 
effective  when  actually  worked  out 
in  relief,  recalling  some  of  the  beau¬ 
tiful  ornament  of  high-class  turning. 

It  is,  as  will  be  seen,  simplicity  it¬ 
self.  The  pieces  forming  it  are  all 
similar,  and  in  shape  like  A  (Fig.  4). 

To  make  this  pattern  look  well, 
however,  requires  that  there  should 
be  exactitude  in  the  size  of  the 
pieces  and  in  sticking  on.  It  will 
be  observed  that  in  this  design  the 
flat  border  is  not  formed,  as  in  the 
last,  by  pieces  glued  to  the  sides, 
but  by  thin  pieces  glued  to  the  face 
of  the  foundation.  Thus  the  sides 
of  the  frame  are  not  covered  as  in 
Fig.  1.  The  section  (Fig.  6)  illus¬ 
trates  this.  Fig.  7  is  an  alternative 
corner  for  this  frame.  If  preferred,  it  can  be 
used  in  any  case,  but  it  has  been  introduced 
with  a  view  to  the  possible  employment  of 
this  pattern  on  an  Oxford  frame,  when  the 
original  pattern  could  not  well  be  continued 
through  the  intersections.  A  square  of  cork, 
from  Jg-in.  to  in.  thick,  should  first  be 
glued  over  the  corner,  and  the  flower  built  up 
upon  it,  so  that  a  little  more  projection  may 
be  gained  than  in  the  other  work. 

The  frame  (Fig.  3)  is,  owing  to  the  sloping 
form  of  the  border,  rather  more  difficult, 
but  with  a  card  gauge  of  the  exact  angle 
the  novice  may  cut  the  pieces  accurately. 

I  shall  have  something  further  to  say  on 
this  subject,  but  my  remaining  remarks 
must  be  reserved  for  my  second  and  con¬ 
cluding  sheet  of  designs.  Meanwhile,  my 
readers  wiil  find  much  to  occupy  their 
patience,  taste,  and  ingenuity  in  the  ideas 
already  set  before  them.  In  view  of  the 
coming  bright  days,  the  subject  of  cork 
frame  making  is  one  which  will  be  found  to 
offer  a  particularly  pleasing  pastime. 


HOW  I  HEATED  MY  GREENHOUSE. 

BY  SAINT  MUNGO. 

Having  erected  a  small  greenhouse  in  the 
spring  of  last  year,  when  the  cold  weather 
came  with  the  autumn  I  began  to  think  of 
putting  in  some  kind  of  heating  apparatus 
to  preserve  my  plants  during  winter,  and 
bring  forward  seeds  and  cuttings  in  spring. 
After  consulting  catalogues  and  price-lists 
innumerable,  I  came  to  the  conclusion  that 
I  could  not  afford  to  get  hot  water  fitted  up 
in  the  regular  way.  Gas  was  out  of  the 
question,  and  the  disastrous  nature  of  a 
friend’s  experience  with  paraffin  warned  me 
to  steer  clear  of  it,  as  it  proved  to  be  neither 
cheap  nor  efficient.  I  next  thought  of  a 
flue,  and  found  that  some  neighbours  suc¬ 
ceeded  fairly  well  with  Hues,  but  all  advised 
me  against  them  and  in  favour  of  hot 
water.  So  to  it  I  turned  my  attention 
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Greenhouse  Heater.  Fig.  1. — Side  Elevation  of  Furnace.  Fig.  2. — 
Front  Elevation  of  Furnace  (Figs.  1,  2)— A,  Removable  Firebrick 
closing  Opening  of  Furnace  ;  B,  Coil  of  Iron  Pipe  ;  C,  Grating  at 
Bottom  of  Fire  (Cast  Iron) ;  D,  Damper  in  Chimney  at  Back  ;  E, 
Chimney;  F,  Cast-Iron  Lid  of  Furnace  ;  G,  Ends  of  Coil  for  con¬ 
necting  to  Circulating  Pipes.  Fig.  3.— Pieces  of  Wood  for  con¬ 
necting  Pipes  as  shown  at  Fig.  4.  Fig.  4.— Method  of  connecting 
and  supporting  Circulating  Pipes.  Fig.  6.— General  Ground 
Plan  of  whole  Apparatus.  Fig.  6. — Shape  of  Firebricks  used 
in  building  Furnace  (called  “Pups  ”  in  the  trade). 


again,  and,  after  examining  one  or  two  differ¬ 
ent  methods,  set  about  the  construction  of  a 
heating  apparatus  which  has  proved  both 
cheap  and  efficient,  and  which  I  shall  pro¬ 
ceed  to  describe. 

My  first  proceeding  was  to  consider  how 
much  piping,  and  of  what  diameter,  it 
would  take  to  keep  up  the  desired  tempera¬ 
ture.  My  greenhouse  measures  12  ft.  by 
8  ft.,  and  is  6  ft.  high  at  the  eave,  with  a  shed 
roof,  and  the  door  is  in  the  middle  of  the 
front,  which  is  also  the  6  ft.  side  ;  so  I  de¬ 
cided  to  run  the  pipes  along  the  back  and 
one  end,  putting  the  furnace  outside,  as  shown 
on  the  ground-plan.  My  intention  was  not 
to  be  able  to  keep  stove  plants,  but  simply 
to  preserve  my  plants  during  frost  and  to 
dry  the  air  during  spells  of  cold,  damp 
weather,  and  I  find  that  this  length  and 
disposition  of  pipes  is  ample  for  my  purpose. 
If  more  heat  were  required,  I  would  add 
pipes  along  the  other  end,  and  put  the  stove 
at  the  front  corner.  There  are  pipes  spe¬ 
cially  made  for  hot  water,  but  I  found  that 


rain-water  pipes  were  cheaper,  and  with 
care  would  do  equally  as  well ;  so,  through 
my  plumber,  I  procured  four  6  ft.  lengths, 
and  two  3  ft.  lengths  of  4  in.  rain-water 
pipes,  and  four  corner  bends  to  suit,  for  all 
of  which  I  paid  15s.  2d.  The  reason  for  my 
getting  four  corner  bends  will  be  obvious  on 
looking  at  the  illustrations,  as  single  return 
bends  are  not  made  to  suit  rain-water  pipes, 
hence  I  had  to  use  two  corner  bends,  as 
shown  at  Fig.  4.  As  rain  pipes  are  made 
much  thinner  than  hot-water  pipes,  and 
flaws  are  by  no  means  rare,  I  was  careful  in 
selecting  mine  to  see  that  they  were  sound- 
I  was  fortunate  in  my  selection,  and  have 
had  no  trouble  from  this  cause.  My  next 
step  was  to  get  a  maker  of  malleable  iron 
tubing  to  make  a  coil  (as  shown  at  Figs.  1 
and  2)._  The  distance  between  centres  of 
the  4  in.  pipes  when  connected  I  found 
would  be  121  in.,  but,  as  I  did  not  wish  my 
coil  to  be  so  deep,  I  had  it  made  as  shown 
in  the  sketch,  which  also  gives  the 
-•  sizes  and  the  correct  number  of 
turns.  This  coil,  made  of  II  in. 
(outside  diameter)  pipe  and  screwed 
to  fit  the  plugs  presently  to  be  men¬ 
tioned,  cost  me  12s. 

The  plugs  were  simply  pieces  of 
cast  iron  made  to  fit  the  ends  of 
the  4  in.  pipes,  one  to  fit  inside  of 
the  faucet,  and  the  other  to  fit  in¬ 
side  of  the  narrow  end,  each  being 
about  4  in.  long,  and  fitting  slackly 
enough  to  allow  for  packing  the 
joint.  They  were  screwed  to  fit  the 
ends  of  the  coil,  and  cost  sixpence 
each.  Before  commencing  to  join 
up  the  pipes  I  bored  a  in.  hole  at 
e  in  the  upper  side  of  the  bottom 
pipe,  and  another  at  f  in  the  top 
bend,  and  screwed  them  with  a  1  in. 
tap.  The  use  of  these  holes  will  be 
explained  presently. 

A  small  stop-cock  screwed  into 
the  bottom  pipe  at  e  is  also  a  great 
convenience  for  obtaining  a  little 
hot  water  to  temper  the  water  for 
watering  plants  on  a  frosty  day,  or 
for  running  off  the  water  should  it 
be  thought  necessary.  The  distance 
between  the  centres  being,  as  already 
stated,  12fc  in.,  I  cut  out  of  f  in. 
yellow  pine  six  pieces,  shown  in 
sketch  (Fig.  3).  By  means  of  hoop 
iron  and  wire  nails  I  bound  the 
pipes  together  in  pairs  into  the  hol¬ 
lows  in  the  ends  of  these  pieces  (see 
Fig.  4),  being  careful  to  keep  the 
ends  reversed  so  that  they  would 
connect  properly  with  the  bends  at  the 
return  end  f. 

Of  the  many  ways  of  making  joints  I 
chose  red  lead,  as  it  does  not  set  too  quickly, 
and  when  one  cannot  be  working  continu¬ 
ously  that  is  a  consideration;  then  it  is  more 
easily  taken  asunder  if  needed  for  removal 
than  a  rust  joint  or  Portland  cement,  both  of 
which  are  often  used.  I  made  the  red  lead 
into  a  stiffish  paste  with  linseed  oil,  soaked 
pieces  of  teased  rope  in  it,  and  rammed  them 
tightly  into  the  joints  with  an  old  table 
knife  broken  at  the  point.  As  I  did  not 
wish  to  disturb  my  staging  and  plants,  I 
put  the  joints  marked  d,  c,  and  a  together 
outside  where  they  were  also  more  easily  got 
at,  then  the  pipes  were  put  in  position  and 
temporarily  supported  on  bricks  when  the 
joints  at  b  were  made  ;  finally,  the  arms  of 
the  coil  were  inserted  from  the  outside 
through  holes  cut  in  the  wood  lining,  the 
plugs  screwed  on  with  a  little  red  lead,  and 
the  remaining  joints  between  them  and  the 
pipes  made. 
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As  they  were  as  yet  only  temporarily 
placed  as  to  level,  although  in  proper  position 
otherwise,  I  proceeded  to  give  them  the 
necessary  slope.  To  secure  this  I  planed  a 
piece  of  wood  with  a  slight  taper  on  it ;  on 
placing  this  on  the  top  of  the  pipes,  with  a 
level  on  the  top  of  it,  and  packing  up  be¬ 
low  the  pipes  with  bncks  and  slates  till  the 
bubble  was  in  the  centre  at  any  part,  taking 
care  to  keep  the  thick  end  of  the  bevelled 
piece  towards  the  coil,  a  gradual  slope  was 
obtained,  making  the  end  at  F  about  2  in. 
higher  than  that  at  G.  This  allows  the 
water  after  being  heated  in  the  coil  to 
ascend  and  promote  a  steady  circulation. 

Then  I  took  an  old  meat  tin,  and  to  a 
hole  in  the  middle  of  it  soldered  a  piece  of 
a  in.  gaspipe,  with  a  nipple  soldered  on  the 
end  of  it,  screwed  to  fit  the  hole  already 
mentioned  at  E.  At  F  I  screwed  in  a  simi¬ 
lar  nipple,  with  a  short  length  of  gaspipe, 
leaving  the  upper  end  open, 
and  a  little  above  the  level 
of  the  tin  can  at  E.  E  is  the 
filler  and  reservoir,  and  if 
placed  so  that  the  surface  of 
it  is  only  a  few  inches  above 
the  top  of  the  4  in.  pipe  at 
its  highest  part  it  will  do. 

The  lower  it  is  kept  the 
better,  as  every  inch  added 
in  height  increases  the  pres¬ 
sure  on  the  joints,  which  is 
quite  as  great  communicated 
through  a  in.  pipe  as 
through  a  2  in. 

The  pipe  at  f  is  an  air 
pipe ;  without  it  the  pipes 
would  not  let  in  the  water 
at  all.  After  giving  the 
joints  a  few  days  to  set  I 
filled  the  pipes  with  water, 
and  finding  that  they  were 
all  tight,  proceeded  to  build 
the  furnace  round  the  coil. 

As  it  was  my  first  attempt 
at  brick-building,  I  did  not 
manage  to  go  straight  ahead 
and  get  everything  right  at 
first,  but  had  to  feel  my  way 
cautiously,  and  eventually 
got  it  as  1  will  describe.  The 
sketch  shows  a  cross  and  a 
longitudinal  section  on  which 
the  sizes  are  marked.  It  took 
about  150  bricks,  and  about 
1  cwt.  of  lime.  The  centre 
immediately  round  the  coil  is  built  with  the 
circular  firebricks  used  for  building  brass- 
melting  furnaces,  adopted  as  shown  at  Fig.  6. 
It  took  six  of  them  to  go  round  the  circle,  and 
there  are  eight  such  circles.  One  brick  is 
left  loose  at  a  (Figs.  1  and  2)  for  kindling 
and  cleaning  out  ashes,  and  a  flat  piece  of 
iron  put  in  to  support  the  bricks  above  the 
opening.  There  is  just  about  1  in.  between 
the  coil  and  brickwork  all  round,  and  to¬ 
wards  the  top  the  circle  is  gradually  con¬ 
tracted.  The  reason  for  this  is  that  if  the 
sides  were  straight  the  coke  would  be  apt 
to  jam  and  allow  the  fire  to  burn  out  under¬ 
neath  it.  The  taper,  although  very  slight, 
has  the  effect  of  making  it  drop  down  as  the 
fire  burns  away  beneath  and  keeping  up  a 
regular  supply  of  fuel.  The  opening  to  the 
chimney  goes  out  just  clear  of  the  coil,  and 
the  damper  is  put  in  from  the  back,  as 
shown.  The  chimney  consists  of  two 
lengths  of  6  in.  rain  pipe,  in  all  about  10  ft. 
long,  and  gives  a  splendid  draught.  To 
close  the  opening  at  the  top  of  the  furnace, 
I  procured  a  cast-iron  cover  fitting  into  a 
checked  ring  which  I  fixed  to  the  brick  on 
the  top,  and  after  fitting  a  firebrick  to  close 


the  opening  at,  I  was  ready  to  light  the 
fire.  The  fuel  I  use  is  unriddled  coke, 
which  I  get  from  the  gasworks  at  about  4s.  6d. 
per  ton  including  cartage,  but  dross  would 
burn  in  it  as  well. 

I  generally  keep  a  bag  of  nuts  for  kind¬ 
ling, _  as  they  light  up  quicker  than  coke. 
Closing  the  brick  door  in  front,  the  fire  is 
kindled  inside  from  above,  and  after  it  is 
quite  red  it  may  be  filled  right  up  to  the 
top  with  coke,  the  damper  behind  almost 
closed,  and  left  to  itself  for  twenty-four 
hours,  when  it  will  be  found  to  be  still 
warm. 

When  the  draught  is  extra  strong,  as  it 
sometimes  is  on  a  clear,  frosty  night,  or  with 
the  wind  in  the  right  direction,  I  damp  it 
further  by  putting  a  piece  of  sheet-iron 
against  the  front,  covering  up  the  whole 
opening.  Sufficient  air  leaks  in  to  keep  up 
combustion,  which,  however,  is  very  slow 
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Bent  Iron  Work.  Fig.  10.— Riveting  Appliances.  Fig.  11.— Method  of  Punching  Holes. 

and  equal.  An  occasional  canful  of  water 
to  make  up  for  the  slight  evaporation  is  all 
the  attention  it  needs,  a  glance  at  the  reser¬ 
voir  showing  when  this  is  required.  The 
whole  cost  in  my  case  did  not  exceed  30s., 
and  one  ton  of  coke  lasted  through  last 
winter,  and  gave  me  an  equable  temperature 
with  very  little  trouble.  If  in  trying  to 
follow  my  example  any  reader  should  have 
a  difficulty,  I  will  be  glad  to  help  him  fur¬ 
ther  through  “  Shop.” 


BENT  IRON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 

The  Framings— Methods  of  Union— Soldering 
— Soldering  with  the  Copper-bit— Solder¬ 
ing  by  Sweating-on— Brazing — Riveting — 
Punching  Holes— Drilling  Rivets— How  to 
Rivet. 

I  shall  write  in  this  article  of  some  of  the 
principal  elementary  operations  involved  in 
the  construction  of  the  heavier  portions  of 
bent  iron  work. 

The  Framings. — Bent  iron  work  consists 
of  two  portions,  the  framing  or  skeleton, 


and  the  ornamental  parts.  It  is  usual  for 
amateurs,  and  especially  lady  amateurs,  tc- 
purchase  the  framings,  and  only  do  the 
ornamental  work  themselves.  This  is  ex¬ 
pensive,  and  not  satisfactory,  and  I  do  not 
see  why  the  entire  work  should  not  be  done 
by  the  amateur  himself,  for  the  sections  of 
iron  are  never  really  heavy.  There  is  very 
little  indeed  over  about  i  in.  and  in. 
square,  and  about  §  in.  in  width  by  }  in.  in 
thickness  ;  and  ail  tins  can  be  easily  heated 
to  redness  in  a  kitchen  fire,  and  bent  over 
an  amateur’s  anvil  or  in  the  vice.  There  is 
no  welding  at  all  ever  necessary  in  bent 
iron  work ;  so  that  we  may  say  that  the 
forge  operations  on  the  larger  sections  are 
simply  those  of  bending,  and  occasional 
tapering  or  thinning  down  of  a  section. 
How  these  are  done  I  intend  to  show  in  the 
articles  which  I  propose  to  devote  to 
practical  examples. 

Methods  of  Union. — Then, 
further,  in  reference  to  the 
union  of  parts,  there  are 
three  methods  of  uniting  the 
heavier  framings  upon  which 
the  bent  iron  work  is  built ; 
they  are — soldering,  brazing, 
and  riveting.  These  are 
named  in  their  order  of  re¬ 
lative  increasing  strength. 

Soldering. — Soldering,  or 
soft  soldering,  is  employed, 
first  in  positions  into  which 
it  would  be  difficult — in  some 
cases  impossible — to  intro¬ 
duce  the  clips  and  the  nose 
of  the  pliers  for  pinching 
them  tightly. 

Plenty  of  such  instances 
occur  in  the  smaller  curves. 
The  fastenings  of  larger 
curves  are  always  easily  got 
at ;  not  so,  many  of  those 
of  minute  dimensions.  In 
such  places  a  spot  of  solder 
will  effect  a  perfect  fasten¬ 
ing,  and  there  is  no  area  so 
small  that  solder  will  not 
reach.  If  solder  is  not  used 
in  these  cases,  then  the  parts 
must  needs  be  left  in  mere 
contact  only,  without  any 
fastening.  This  is  very  un¬ 
desirable,  because  the  bent 
iron  is  so  very  slight  that 
all  the  support  available 
should  be  afforded  to  it,  in  order  to  com¬ 
pensate,  as  far  as  possible,  for  its  own  lack 
of  rigidity. 

There  are  two  principal  methods  of  soft 
soldering  employed— that,  namely,  effected 
with  the  copper-bit,  and  that  by  the  process 
of  sweating-on ;  and  each  of  these  has  its 
uses  in  bent  iron  work. 

Soldering  with  the  Copper-hit. — If  work 
is  to  be  united  by  the  use  of  the  copper-bit, 
then,  before  the  ends  are  actually  secured 
in  place,  just  the  surfaces  which  are  to 
be  united  with  solder  must  be  filed  clean 
and  bright.  They  are  tied  together,  either 
with  soft  iron  wire,  or  with  brass  binding 
wire,  or  pinched  with  clamps  or  pincers,  or 
by  any  other  suitable  means.  After  they 
are  thus  bound  together,  run  in  between 
the  bright  faces  a  little  spirits  of  salts,  in 
which  zinc  has  been  dissolved  until  effer¬ 
vescence  ceases.  Then  take  in  the  right 
hand  the  copper-bit,  properly  tinned  and  at 
a  low  red  heat,  and  a  stick  of  solder  in  the 
left ;  melt  a  portion  of  the  solder  with 
the  bit,  letting  it  run  between  the  surfaces 
which  are  in  apposition.  The  solder  will 
follow  the  SDirits  of  salts,  and  set  firm  in  an 


33 


WORK. 


(No.  159— April  2,  1892. 


instant.  This  is  a  method  well  suited  to  a 
number  of  small  points  of  contact. 

Soldering  by  Sweating-on.  —  For  large 
surfaces  the  method  of  sweating-on  is 
preferable.  The  surfaces  to  be  soldered  are 
cleaned  with  a  hie,  are  moistened  with 
killed  spirits  of  salts,  and  a  thin  layer  of 
solder  is  melted  and  worked  over  each 
surface  smooth  and  level  with  one  of  the 
flat  bevelled  faces  of  the  copper- bit.  The 
two  surfaces  are  then  brought  into  con¬ 
tact,  pinched  together,  and  heated  up  to 
the  fusing-point  of  the  solder,  when  amal¬ 
gamation  and  union  of  the  two  soldered 
surfaces  will  take  place.  The  requisite  heat 
may  be  obtained  from  a  clear  fire,  or  from  a 
Bunsen  flame,  or  from  a  pair  of  red-hot 
tongs,  used  for  pinching  the  parts  together. 

Brazing. — Brazing  is  accomplished  either 
with  the  blowpipe,  or  in  a  clear  fire.  The 
surfaces  to  be  united  are  cleaned  by  filing. 
The  portions  are  then  tied  together  with 
iron  binding  wire,  or  with  soft  brass  wire. 
If  the  latter  is  used,  it  supplies  the  solder¬ 
ing  material.  If  soft  iron  wire  is  used  for 
binding,  then  spelter  is  employed  for  cement¬ 
ing.  This  is  sold  in  various  qualities  in  the 
shops — different  grades  fusing  at  different 
temperatures,  to  suit  different  metals  and 
alloys.  Any  spelter  will  do  for  uniting 
iron.  The  spelter  is  powdered  and  mixed 
with  borax  as  a  flux,  and  with  water,  and 
strewn  over  the  edges  of  the  work.  The 
borax  should  properly  be  fused  first,  to 
drive  off  its  water  of  crystallisation.  If 
this  precaution  is  not  taken,  the  borax  will 
swell  upon  the  work  and  displace  the 
spelter.  The  mixed  spelter,  borax,  and 
water  are  taken  up  with  a  spoon,  and  placed 
upon  the  edge  of  the  joint  ;  and  when  the 
temperature  has  been  raised  sufficiently 
with  blast,  the  spelter  and  borax  will  fuse 
and  run  between  the  joints.  Now  the  work 
must  be  removed  from  the  fire.  The  edges 
will  afterwards  have  to  be  filed  smooth,  as 
brazing  leaves  them  very  rough. 

Riveting. — The  making  of  joints  with 
small  rivets  is  a  very  simple  matter.  Even 
ladies  taking  up  the  bent  iron  work  need 
find  little  difficulty  in  these  elementary 
operations,  and  so  become  independent  of 
the  smith  in  the  construction  of  frames. 

There  are  two  kinds  of  rivets — the  cup 
or  snap  (Fig.  10,  a),  and  the  flat  or  counter¬ 
sunk  head  (Fig.  10,  b).  Either  ar.d  each  of 
these  may  be  used  in  the  construction  of  the 
frames  for  bent  iron  work.  For  thin  iron 
the  cup-head  is  best,  for  these  reasons — 
the  hole  has  not  to  be  countersunk,  which 
is  objectionable  in  thin  iron,  weakening  it 
much  ;  and,  unless  it  is  countersunk,  the  flat 
head,  standing  up  above  the  iron,  keen  and 
jagged,  looks  very  unsightly.  But  the  cup- 
head  requires  no  countersinking,  and  forms 
a  neat  finish  on  the  work.  In  some  instances 
where  it  is  desirable  that  the  surfaces  shall 
Be  perfectly  level,  then  the  holes  must  be 
•countersunk,  and  the  best  job  possible  made 
-of  it.  In  the  heavier  framings  —  say,  of 
Te  in.  thick  and  over — this  is  readily  done. 

The  holes  for  the  rivets  are  either  punched 
or  drilled.  In  the  thinnest  iron  they  are 
more  quickly  punched ;  in  that  of  over  about 
-A  in.  thickness  they  must  be  drilled. 

Punching  Holes. — To  punch  a  hole,  the 
iron  may  be  laid  upon  the  end  grain  of 
a  block  of  hard  wood,  as  shown  in  Fig.  5, 
page  6,  No.  157.  A  steel  punch,  blunt  at  the 
end,  but  made  keen  at  the  edges,  which  is 
accomplished  by  touching  the  end  on  the 
grindstone,  is  then  driven  through  with 
a  single  blow  of  a  hammer.  The  disc  which 
is  punched  out  will  become  embedded  in 
the  wood,  and  the  support  afforded  by  the 


harct  wood  will  prevent  the  formation  of 
much  burr.  What  there  is  will  be  filed  off 
or  hammered  back,  and  the  hole  rymered 
out  with  the  rymer  shown  in  Fig.  6,  page  6. 

Another  and  better  way  of  punching 
holes  is  shown  in  Fig.  11.  a  is  a  bit  of  steel 
bar  having  a  slit,  a,  cut  down  at  one  end 
with  a  hack-saw.  The  steel  punch,  B, 
passes  through  a  hole  drilled  through  the 
bar.  The  iron  strip,  c,  is  passed  through 
the  slit  and  adjusted,  and  a  single  blow  of 
the  punch  upon  it  forms  the  hole,  and  the 
burr  passes  through  the  bottom  hole  in  the 
bar,  a.  This  makes  a  keen,  clean  hole,  and 
there  is  no  need  to  use  file  or  rymer  for  finish¬ 
ing  it,  because  the  strip,  c,  has  a  better  bed¬ 
ding  upon  the  iron  than  upon  a  wood  block. 

Drilling. — For  drilling  holes  in  a  thicker 
iron  any  form  of  drill  may  be  employed. 
One  of  the  common  archimedean  drills  is  as 
useful  as  any  for  general  work,  and  it  has 
this  great  advantage— that  it  can  be  used  on 
work  which  is  in  course  of  construction,  in 
any  position,  and  at  any  angle. 

Rivets. — It  is  seldom  or  never  that  rivets 
of  over  ^  in.  in  diameter  are  required  for 
framings.  For  most  work  those  of  -j^in. 
are  large  enough.  Bivets  of  iron  or  of 
copper  may  be  used. 

Blow  to  Rivet. — The  length  of  the  rivet 
should  be  such  that,  when  it  is  inserted 
through  the  holes  in  the  two  strips  which  it 
has  to  connect,  the  tail  shall  project  through 
to  a  distance  equal  to  about  one  and  a 
quarter  times  its  own  diameter.  A  firm 
bedding  is  obtained,  such  as  that  afforded 
by  a  small  anvil  or  similar  block  of  iron,  or 
even  by  the  top  of  the  vice-jaw  ;  and  upon 
this  the  head  of  the  rivet  is  laid  while  the 
tail  is  hammered  over.  When  hammering 
the  tail,  the  cross-pane  of  the  hammer  is 
used;  and  for  this  work  it  must  be  narrow, 
and  the  hammer  light — say,  of  about  half 
a  pound  in  weight.  The  aim  of  the  blows 
is  to  spread  the  metal ;  therefore  they  are 
delivered,  not  only  vertically,  but  also  dia¬ 
gonally,  in  order  to  drive  the  metal  out¬ 
wards.  This  must  be  done  equally  and 
gradually,  so  that  the  spreading-out  shall 
not  become  one-sided,  nor  the  metal  split, 
nor  simply  bent  over.  Several  dozen  blows 
will  have  to  be  delivered  on  a  small  rivet. 

For  countersunk  rivets  (Fig.  10,  b)  the 
battered  end  is  simply  filed  off  flush  with 
the  surface  of  the  strips,  as  at  c ;  with  snap- 
head  rivets  a  special  tool,  called  a  snap,  is 
used  for  finishing.  This  (Fig.  10,  d)  con¬ 
sists  merely  of  a  bit  of  steel  rod  bored  out 
at  one  end  to  a  semi-circular  form,  and  har¬ 
dened.  Two  or  three  blows  upon  this,  on  the 
end  of  the  rivet,  will  finish  it  neatly,  so  that 
nothing  more  need  be  done  to  it. 


HOW  TO  MAKE  AND  WORK  THE 
SPECTROSCOPE. 

BY  CHARLES  A.  PARKER. 

Prefatory  Remarks — Refrangibiltty  of  Light 
— Nature  of  Prisms  —  Solar  Spectrum  — 
Composition  of  Spectrum — Fraunhofer’s 
Lines — Position  Occupied  by  Principal 
Lines  —  Use  of  Spectrum  Analysis — Ab¬ 
sorption  Bands  —  Extreme  Delicacy  of 
Spectrum  Analysis — Value  of  the  Spec¬ 
troscope  to  the  Analytical  Chemist  and 
the  Astronomer  —  Description  of  Spec¬ 
troscope. 

The  spectroscope  may  truly  be  said  to  be 
one  of  the  few  instruments  which,  during 
the  past  quarter  of  a  century,  have  done  so 
much  for  science — so  marvellous,  indeed, 
being  its  powers,  that  the  minutest  speck 
discernible  by  the  microscope,  or  the  faintest 
orb  that  the  telescope  can  reach,  may  be 


subjected  to  a  searching  analysis  which  will 
reveal  their  inmost  element,  thus  teaching 
the  student  the  constitution  of  the  sun  and 
stars,  besides  placing  in  the  hands  of  the 
analyst  the  means  of  recognising  substances 
in  quantities  so  minute  as  to  escape  all  other 
methods  of  analysis.  Nor  is  this  all;  for 
the  spectroscope  has  been  the  means  of 
revealing  the  presence  of  elements  which 
would  otherwise  have  remained  entirely  un¬ 
known.  In  short,  spectrum  analysis  affords 
a  means  of  testing  various  substances  so 
delicate  that  its  value  to  the  analytical 
chemist  can  scarcely  be  overrated. 

The  cost  of  a  good  student’s  spectroscope, 
as  usually  constructed,  places  the  instrument 
beyond  the  reach  of  the  average  student  or 
amateur  experimentalist ;  but,  as  it  is  not 
necessarily  of  elaborate  construction,  it  can 
generally  be  successfully  made  by  any  ama¬ 
teur  workman  of  ordinary  ability.  Before, 
however,  turning  to  the  constructive  de¬ 
tails,  it  will  be  advisable  to  explain  as  much 
of  the  theory  of  the  instrument  as  may  be 
necessary  for  the  fuil  comprehension  of  the 
subject. 

Spectrum  analysis  may  Be  said  to  be  mainly 
dependent  upon  what  is  called  the  refrangi- 
bility  of  light,  or  property  by  which  light,  in 
passing  out  of  one  transparent  medium  into 
another  of  different  density,  becomes  bent 
out  of  its  direct  course  and  suffers  deviation, 
transparent  media  bounded  by  non-parallel 
planes,  and  called  prisms,  possessing  this 
property  in  the  highest  degree.  A  prism  for 
optical  purposes  requires  but  two  refracting 
surfaces— that  is  to  say,  two  perfectly  plane 
surfaces  which  are  not  parallel,  but  brought 
together  at  one  edge  in  the  form  of  a  V,  the 
apex  where  the  two  refracting  surfaces  meet 
being  called  the  refracting  edge  and  the 
angle  between  them  the  refracting  angle. 

Most  of  my  readers  are  doubtless  aware 
that,  when  a  ray  of  white  light  is  passed 
through  a  circular  hole  in  the  shutter  of  a 
darkened  room,  and  is  received  upon  a  white 
screen,  we  get  a  brilliantly  illuminated  disc 
of  white  light ;  but  if  a  piece  of  triangular 
glass — or  prism,  as  it  is  technically  called — 
is  placed  over  the  aperture  in  the  shutter, 
and  in  the  path  of  the  rays  of  light,  the 
latter  will  be  split  up  into  its  component 
portions,  as  it  were,  and  we  shall  no  longer 
get  the  round  spot  of  light,  but  an  oblong 
band  composed  of  seven  different  colours 
disposed  in  the  following  order :  At  that 
portion  of  the  band  which  is  opposed  to  the 
apex  or  refracting  edge  of  the  prism,  a  vivid 
red  will  appear,  which  merges  into  a  bright 
orange  and  then  yellow  as  it  approaches 
nearer  to  the  base  of  the  prism,  the  yellow 
in  turn  melting  into  green  and  then  fading 
to  an  exquisite  blue,  which  deepens  into 
indigo  and  then  violet  as  it  nears  the  end  of 
the  band  of  coloured  light,  which,  by  the 
way,  is  called  the  solar  spectrum. 

A  pure  spectrum — that  is  to  say,  one  in 
which  the  bands  of  colour  do  not  overlap  as 
in  the  above  experiment — is  obtained  by 
passing  a  ray  of  sunlight  through  a  very 
narrow  slit,  as  in  the  spectroscope ;  but  in 
doing  this  the  spectrum  will  be  found  to  be 
intersected  by  a  number  of  dark  vertical 
lines,  four  of  which  were  first  seen  by  Dr. 
Wollaston  at  the  beginning  of  the  present 
century ;  and  in  1814  these  lines  were  mapped 
out  in  a  masterly  manner  by  the  celebrated 
German  optician  F rauuhofer,  who  employed 
a  much  finer  slit  as  the  source  of  light,  and 
marked  the  position  of  the  principal  lines  by 
the  letters  of  the  alphabet,  and  in  recogni¬ 
tion  of  his  services  these  lines  in  the  solar 
spectrum  are  nowT  universally  known  by  his 
name. 
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The  student  will  do  well  to  acquaint  him¬ 
self  with  the  position  of  these  lettered  lines 
in  the  spectrum,  as  they  are  now  repeatedly 
referred  to  in  works  upon  spectroscopy.  By 
reference  to  Fig.  1,  it  will  be  understood  that 
the  a,  c,  and  c  lines  occupy  the  red_  portion 
of  the  spectrum,  whilst  the  d  line  is  in  the 
orange-yellow,  e  in  the  yellow,  f  in  the 
green-blue,  g  in  the  indigo,  H  in  the  violet, 
and  i  at  the  extreme  end  of  the  spectrum. 
Fraunhofer  discovered  in  the  course  of  his 
investigations  that  these  lines  were  present 
in  every  form  of  sunlight,  either  direct  or 
reflected,  and  with  prisms  of  every  form  and 
substance.  After  having  carefully  mapped 
out  some  six  hundred  lines  or  so,  he  directed 
his  attention  to  the  stars,  and  found  that 
starlight  also  contained  lines,  but  they  did 
not  quite  correspond  with  the  lines  in  the 
spectrum  of  the  sun  ;  and,  after  a  somewhat 
lengthy  series  of  experiments,  he  came  to 
the  conclusion  that  the  shadowy  lines  must 
be  caused  by  something  existing  beyond  our 
atmosphere,  and  entirely  independent  of  our 
e.arfh. 

As  a  result  of  subsequent  experiments,  it 
was  shown  that  every  substance  or  metal, 
when  raised  to  a  high  degree  of  heat,  will 
give  its  own  particular  lines  of  colour,  by 
which  it  is  readily  distinguished,  no  two 
substances  producing  similar  coloured  bands 
in  the  same  portion  of  the  spectrum  ;  so 
that,  supposing  a  mixture  of  two  metals  is 
submitted  to  analysis,  each  one  will  be 
found  to  exhibit  the  coloured  lines  or  spectra 
peculiar  to  itself. 

When  we  view  the  spectrum  of  a  solid 
body — for  example,  a  bar  of  iron — which  is 
heated  to  a  red  glow,  it  appears  first  as  a 
red  spot,  which  gradually  increases  to  the 
orange  and  then  yellow  and  green  tints  as 
the  heat  becomes  slowly 
raised  until  the  ipetal  reaches 
a  white  heat,  at  which  stage 
we  obtain  the  complete 
spectrum.  This  phenomenon, 
which  was  found  by  Dr. 

Draper  to  be  general  with 
all  liquids  and  solids,  is 
considered  to  prove  that 
light  comes  from  an  incan¬ 
descent  solid  or  liquid.  Sup¬ 
posing,  however,  that  the 
temperature  is  still  further 
raised,  so  that  the  body 
flashes  into  vapour  or  gas, 
the  spectrum  will  be  found 
to  vanish,  its  place  being 
taken  by  disconnected  bands 
of  colour  and  darkness,  the 
bands  of  colour  differing  in 
number  and  position  accord¬ 
ing  to  the  variation  in  the 
composition  of  the  luminous 
flame  ;  and  as  every  com¬ 
pound  or  element,  the  vapour 
of  which  can  be  heated  to 
incandescence  without  being 
decomposed,  presents  a  spec¬ 
trum  peculiar  to  itself,  we 
have  a  ready  means  of  immediately  dis¬ 
tinguishing  a  glowing  solid  or  liquid 
from  an  incandescent  vapour  or  gas.  Then, 
again,  supposing  the  light-rays  from  a 
luminous  body  to  be  passed  through  the  in¬ 
candescent  vapour  of  a  similar  substance, 
the  latter  will  absorb  precisely  those  rays 
which  it  would  itself  emit  if  it  were  incan¬ 
descent,  causing  a  series  of  dark  bands  to 
appear  in  the  spectrum  which  precisely  co¬ 
incide  with  the  bright  lines  characteristic  of 
tire  luminous  vapour  of  the  element  through 
which  the  rays  have  been  passed. 

As  an  example  of  the  extreme  delicacy  of 


this  method  of  analysis,  it  may  be  stated  the 
Chevalier  Bunsen,  in  one  of  his  earliest  ex- 

Eeriments  in  spectrum  analysis  in  1860,  had 
een  examining  some  of  the  evaporated  re¬ 
sidue  of  Durkheim  spring  water,  when  he 
was  surprised  to  find  that  the  spectrum 
contained  a  number  of  unfamiliar  lines, 
evidently  due  to  some  new  substance.  He 
therefore  evaporated  forty-four  tons  of  the 
mineral  water,  and  after  having  separated 


Fig.  3. —Plan  of  Table-top  of  Spectroscope. 
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Fig.  L— The  Solar  Spectrum,  showing  the  Posi¬ 
tion  of  the  Principal  Fraunhofer  Lines. 

every  known  substance,  found  some  two 
hundred  grains  or  so  of  a  mixture  which 
proved  to  be  the  salts  of  two  hitherto  undis¬ 
covered  metals,  the  first  of  which  he  named 
caesium,  from  the  greyish-blue  of  the  lines 
in  its  spectrum,  and  the  second  rubidium, 
from  its  two  intensely  red  lines.  Since  this 
period  two  other  elements,  thallium  and 
indium,  have  also  been  discovered  by  the 
aid  of  the  spectroscope,  the  former  by  an 


Fig.  2.  — Spectroscope  arranged  ready  for  use. 

English  chemist,  Mr.  Crookes,  who  named  it 
after  the  splendid  blue  tint  of  its  spectrum, 
and  the  second  by  German  chemists,  who 
also  called  their  new  discovery  after  its 
characteristic  line,  which  in  this  case  was 
indigo. 

Every  known  metal  has  its  own  particular 
characteristic  band  of  colour,  and  in  no  case 
are  the  bands  of  any  two  metals  alike  in  refran- 
gibility,  so  that  the  analytical  chemist  has  a 
sure  test  for  the  presence  of  any  particular 
salt.  Then,  again,  with  the  alloys  we  find  the 
same  unmistakable  bands  of  colour  belong¬ 
ing  to  each  metal  :  thus,  with  copper  we 


have  green  bands ;  zinc,  blue  and  red ; 
and  brass,  which  is  an  alloy  of  copper 
and  zinc,  gives  the  bands  of  both  these 
metals,  unaltered  either  in  position  or 
character. 

As  before  stated,  however,  the  spectro¬ 
scope  is  not  solely  employed  by  the  chemist 
for  the  detection  of  substances  in  minute 
quantities,  but  it  is  also  of  great  service  to  the 
astronomer  in  investigating  the  constitution 
of  the  sun  and  stars ;  but  for  further  ex¬ 
planation  of  this  branch  of  the  subject;  and 
fuller  particulars  of  Professor  Kircher’s  dis¬ 
covery  of  the  absorption  bands,  the  reader 
must  be  referred  to  one  or  other  of  the 
many  excellent  works  devoted  to  spectrum 
analysis,  as  the  matter  would  occupy  too 
much  space  in  this  journal,  and,  moreover,  it 
is  fully  time  to  turn  to  the  practical  portion 
of  the  subject  and  describe  the  construction 
of  the  instrument  by  which  these  great 
agencies  of  Nature  may  be  brought  to 
light. 

The  spectroscope  illustrated  in  Fig.  2  con¬ 
sists  of  a  turned  wooden  pedestal  mounted 
on  a  triangular  base  of  the  same  material, 
supporting  a  circular  table-top,  to  the  upper 
side  of  which  a  couple  of  wooden  arms  are 
attached,  one  of  these  arms  being  made  to 
move  round  the  table  on  a  pivot,  carrying 
the  observing  telescope  adjusted  for  a  near 
focus,  whilst  the  other  arm,  which  is  made 
a  fixture  to  the  table,  supports  a  tube  of 
similar  length  called  the  collimator  tube,  the 
outer  end  of  this  tube  being  provided  with 
a  vertical  slit  enclosed  in  a  cap  or  hood,  and 
made  adjustable  to  any  width  by  means  of 
a  milled  screw  on  the  outside. 

By  reason  of  the  light  entering  solely 
through  this  slit,  this  latter  forms  the  source 
of  light  so  far  as  the  optical  arrangements 
are  concerned  ;  but  as  the 
a  light  -  rays  would,  in  _  its 

JJ  present  condition,  radiate 

in  all  directions  and  fall 
Li  upon  the  prism  at  different 

angles,  it  becomes  neces¬ 
sary  to  employ  a  colli¬ 
mator,  which  consists  of 
an  ordinary  convex  lens 
placed  at  the  other  end  of 
the  tube  at  the  distance  of 
its  principal  focus  from  the 
slit,  a  small  stop  or  diaphragm 
being  located  in  the  tube 
between  the  slit  and  the  lens, 
in  order  to  cut  off  all  rays 
which  proceed  at  too  great 
an  angle. 

The  prism  is  placed  upon 
a  slightly  raised  platform 
situated  between  the  two 
metal  tubes,  so  that  the 
parallel  rays  from  the  col¬ 
limator  fall  upon  one  of 
the  sides  of  the  prism,  and 
are  deflected  according  to 
their  refrangibility,  after 
which  they  enter  the  tele¬ 
scope,  where  they  may  be 
observed  by  the  student,  in  the  form  of  a 
long,  narrow  band  of  colour. 

Fig.  3,  which  is  a  plan  of  the  table-top  of 
the  spectroscope,  shows  more  clearly  the 
disposition  of  the  various  parts,  and  will 
doubtless  aid  the  above  description.  The 
rays  of  light  entering  the  spectroscope  from 
the  slit,  a,  of  the  collimator  tube  fall  upon 
the  prism,  B,  and  in  passing  through  this 
they  become  bent  out  of  their  course  to¬ 
wards  the  base,  and,  being  picked  up  by 
tire  telescope,  are  observed  by  the  student 
at  c  in  the  form  of  a  brilliant  band  of 
colour. 
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Coinage. — We  should  have  to  revert  to  a 
rather  remote  period  in  the  history  of  the 
country  to  find  an  epoch  when  the  coinage, 
in  design,  if  not  in  shape,  was  in  a  more  dis¬ 
creditable  condition  from  an  artistic  point  of 
view  than  it  is  now.  The  last  issued  figure 
of  the  reigning  monarch  is  the  least  satis¬ 
factory  that  has  appeared  upon  the  cur¬ 
rency  during  the  present  reign— the  set  of 
the  crown  upon  the  head  being  particularly 
ungraceful,  and  seemingly  insecure.  It  is 
not  surprising  that  the  question  is  again 
receiving  attention  at  the  hands  of  the 
authorities  now  that  circumstances  have 
arisen  to  permit  of  another  alteration  in  the 
coinage  being  considered.  All  will  rejoice  if 
the  new  designs  which  are  being  proceeded 
with  prove  to  be  of  a  character  worthy  of 
the  subject  they  are  intended  to  emblemise. 
If  this  be  not  the  case,  then  the  designs 
should  be  made  a  matter  of  public  competi¬ 
tion,  with  a  suitable  money  grant  for  life  to 
the  designer  of  the  selected  work.  So  far  as 
the  present  coinage  is  concerned,  the  only 
artistic  part  of  it  worth  retaining  is  Petrucci’s 
excellent  representation  of  St.  George  and 
the  Dragon. 

Coal. — 400,000  men  at  work  is  no  mean 
matter  when  the  reflective  mind  turns  to 
the  results  aspect  of  such  labour ;  but  when 
such  a  vast  number  of  men  turn  from 
their  industrious  pursuits,  and  take  to  what 
they  are  pleased  to  term  “play,”  the  situa¬ 
tion  becomes  a  grave  one  indeed,  since  the 
issue  of  such  a  course  must  prove  disastrous 
to  all  concerned.  This  state  of  things  has 
been  characterising  the  coal  trade  during 
the  past  few  weeks.  An  exodus  has  taken 
lace  from  the  under  world — horses  have 
een  brought  up  ;  tens  of  thousands  of  men 
who  are  better  employed  when  dissecting 
the  earth’s  strata  than  in  any  other  occu¬ 
pation  have  emerged  to  its  surface ;  and 
earnest  measures  have  been  carried  on  for  a 
great  trade  struggle.  At  the  opening  of  the 
winter  such  a  campaign  would  have  been 
fraught  with  gloomy  prospects  for  society  at 
large.  As  it  is,  our  fitful  climate  has 


favoured  us  with  some  warm  weather,  which 
will  have  done  more  than  all  the  trade  dele¬ 
gates  to  bring  the  crisis  to  an  end.  The 
situation,  however,  brings  with  it  its  lesson. 
Inventive  minds  will  have  to  turn  their  atten¬ 
tion  to  compounds  which  will  serve  as  sub¬ 
stitutes  for  coal.  There  probably  exist  ample 
materials  for  a  new  kind  of  fuel,  and  in  these 
days  of  advanced  chemical  science  and  busi¬ 
ness  enterprise,  there  is  little  to  stop  the 
way  to  almost  untold  wealth,  and  at  least 
one  whole  nation’s  gratitude,  for  the  fortu¬ 
nate  discoverer  of  the  right  compound. 
Certain  properties  it  would  need  to  possess. 
It  should  be  slow  burning,  heat  giving,  and 
gaseous,  and  if  it  could  be  smokeless — well, 
the  inventor  of  such  a  coal  substitute  would 
deserve  a  place  in  the  calendar  of  the  world’s 
greatest  benefactors. 

Workers’  Holidays. — After  a  season 
as  cheerless,  inclement,  and  erratic  as  our 
winters  are  wont  to  be,  the  thoughts  of 
those  who  share  in  what  are  known  as 
“  holidays  ”  are  naturally  beginning  to  turn 
in  that  direction.  This  break  is  always  a 
comfortable  reflection  for  a  large  section  of 
the  community  who  readily  accept  the  re¬ 
cognition  of  some  temporary  cessation  from 
their  toil,  mainly  because  they  claim  to  be¬ 
long  to,  and  are  content  to  be  ranked  among, 
that  not  always  distinguishable  body  of 
toilers  known  as  “  brain- workers.”  A  less 
favoured  community  are  the  factory  hands, 
the  men  at  the  bench,  in  brief,  the  weekly 
wage  men  who,  year  after  year,  toil  and 
spin  without  cessation.  Workers’  holidays 
constitute  a  quantity  which  has  not,  so  far, 
been  taken  into  consideration  in  the  great 
problem  of  capital  and  labour,  etc.  The 
mere  suggestion  of  such  a  thing  as  workers’ 
holidays  will  strike  terror  into  the  minds  of 
those  burdened  with  the  responsibility  of 
converting  labour  into  profitable  financial 
results,  as  forming  yet  one  more  element  in 
the  vexatious  struggle  in  which  the  capitalist 
has  to  engage.  Nevertheless,  the  subject  is 
one  which  ought  to  be  urged  and  considered. 
In  this  advanced  age,  and  with  all  our  pro¬ 
gress  schemes  and  ameliorative  processes,  it 
is  lamentable  that  throughout  the  country  a 
recognised  principle  obtains  by  which  toilers 
labour  on  year  by  year  with  only  such  re¬ 
mission  from  their  task  of  daily  toil  as  the 
Bank  Holiday  Act  affords.  We  submit  the 
suggestion  of  workers’  holidays  as  one  worth 
the  attention  of  all  employers  having  long- 
service  workmen.  A  week’s  holiday  in  the 
summer — at,  of  course,  the  worker’s  own 
expense— would  probably  serve  him  better 
than  any  shortened  hours  of  daily  labour. 
It  might  suit  the  employer  equally  well. 
Such  a  scheme  would  give  workers  time 
and  opportunity  to  improve  physically  and 
mentally,  and  there  is  little  doubt  that  the 
occasion  would  be  turned  to  good  account 
by  every  reasonable  man — and  there  are 
such,  even  in  the  factory  and  workroom. 
If  organised  workmen’s  summer  holiday  and 
pleasure  trips,  especially  to  the  Continent, 
could  be  arranged  between  men,  masters, 
and  the  unions,  this  would  spell  not  a  little 
in  the  emancipation  of  the  workers  of  this 
great  country.  It  is  impossible  to  estimate 
the  salutary  effect  which  an  acquaintance 
with  some  of  the  art  treasures  of,  say,  such  a 
city  as  Paris  would  have  upon  intelligent 
craftsmen  who  could  participate  in  such  a 
scheme  as  the  one  briefly  indicated.  The 
wealthy  man  can  summon  his  yacht  or 
“  special  ”  and  go  whither  he  will ;  while 
the  rich  middle-class  can  enjoy  their  per¬ 
sonally  conducted  tours.  Why  should  not 
some  Cook  or  Gaze  come  to  the  rescue  with 
plans  for  operatives’  holidays  1 
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NOVEL  STAND  FOR  GOLF  CLUB. 

BY  J.  W.  HODGE. 


Introduction  —  Basket  —  Steadying  Blocks — 
Balls— Clubs,  Shafts,  and  Heads— Tbay 
—Ornamental  Edging— Painting  —  Alter¬ 
native  Tray. 

Introduction. — Among  the  devotees  of  golf 
there  must  be  a  large  number  possessed  of 
a  practical  turn  of  mind,  or  others,  again, 
who  may  be  desirous  of  “  killing  time  ” 


wonderful  tenacity,  and  are  kept  knocking 
about,  it  may  be,  in  the  corner  of  a  room  or 
lobby,  where  they  prove  a  source  of  endless 
worry  and  anxiety  to  the  tidy  housewife. 
But  this  chaotic  state  of  affairs  need  not 
exist,  when  a  handy  contrivance  can  be  made 
which  is  sure  to  preserve  order.  When 
finished  the  stand  will  be  to  the  possessor 
(and  all  the  more  so  if  he  himself  has  made 
it)  “  a  thing  of  beauty  ”  and  “  a  joy  for  ever,” 
for  he  will  never  tire  of  dilating  on  the 
historical  points  of  this  or  that  club  or  ball. 


the  sides,  with  a  pencil,  mark  three  lines 
equal  distances  apart ;  on  each  of  these 
lines,  2.)  in.  from  the  one  edge  and  1  in.  from 
the  other,  bore  holes  sufficiently  wide  to 
take  in  a  f  in.  screw  nail. 

Steadying  Blochs. — Get  a  piece  of  hard 
wood,  fully  1^  in.  broad  and  about  -J-  in. 
thick ;  taper  off  with  small  plane  on  both 
sides  to  edge  until  the  end  assumes  the  shape 
of  A  in  Fig.  2.  Cut  off  six  pieces  to  pattern 
B,  and  bore  in  centre  of  each  a  hole  which 
will  give  easy  access  to  f  in.  screw,  taking 


Novel  Stand  for  Golf  Club.  Fig-.  L— Stand  complete.  Fig.  2.— Cross  Section  and  Front  View  of  Clamp  (full  size).  Fig.  3.— Cross  Section,  showing  how 
Ball,  Basket,  and  Clamp  are  fitted  together.  Fig.  4. — Eyelet  through  which  Tray  is  fixed  to  Club  Head.  Fig.  5.— Method  of  joining  Tray  to  Club. 
Pig-  6.— Showing  how  Hoops  are  erected.  Fig.  7.— Design  for  Tray  with  Explanatory  Note  (Fig.  7  A)  as  to  Colour. 


profitably,  and  to  either  class  this  paper  will 
prove  interesting.  An  article  which  is  or¬ 
namental  as  well  as  useful,  and  easily  manu¬ 
factured  by  the  golfer  himself,  at  a  trifling 
cost,  from  materials  within  his  grasp,  is  cer¬ 
tain  to  be  appreciated.  What  golfer  is  there 
who  has  not  lying  about  him  relics  of 
his  muscular  powers,  in  the  shape  of  broken 
shafts,  cracked  club  heads,  or  beautifully 
hacked  balls — all  or  any  reviving  memories, 
pleasant  or  melancholy,  or  even  humorous, 
of  the  splendid  victories  er  regrettable  de¬ 
feats  of  a  bygone  season  ?  With  old  friends 
the  golfer  is  loth  to  part.  These  remnants 
of  his  dear  old  implements  are  clung  to  with 


The  sketch  produced  (see  Fig.  1)  gives  a 

Sieral  idea  of  what  is  more  fully  described 
ow.  The  dimensions  are  taken  from  one 
made  by  the  writer — an  enthusiastic  novice 
— but  should  these  not  suit  the  require¬ 
ments  of  his  more  experienced  brother, 
whose  stock-in-trade  is  much  more  extensive 
and  complicated,  it  will  at  least  provide  him 
with  a  plan  to  work  upon. 

Basket. — Procure  from,  any  fancy  sta¬ 
tioner  a  small  wicker  basket  (circular),  com¬ 
monly  used  for  waste  paper,  measuring  12  in. 
long  and  7  in.  in  diameter.  Carefully  re¬ 
move  the  bottom,  and  see  that  the  bands  at 
the  extremities  are  properly  secured.  Down 


away  at  same  time  from  one  side  enough 
wood  to  allow  for  sinking  of  head.  These 
clamps,  which  are  inserted  from  inside  of 
basket,  will  be  found  inestimable  in  answer¬ 
ing  the  twofold  purpose  of  preventing  the 
cane  from  splitting  and — what  is  perhaps 
even  more  essential — steadying  the  whole 
structure. 

Balls. — These  (six  in  number)  maybe  old, 
useless  “gutties,”  heated  and  re-grooved 
according  to  the  ingenuity  of  the  operator  ; 
but  should  he  not  be  inclined  to  go  to  so 
much  trouble— for  undoubtedly  the  pro- 
!  cess  is  a  troublesome  one— he  might  pur- 
!  chase  the  requisite  number  of  common 
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“sixpennies ”  or  “re-makes”  from  any  club- 
maker,  and  the  result  will  be  much  more 
satisfactory  to  the  eye.  Through  the  holes 
made  in  the  basket,  and  with  the  aid  of  the 
clamps  already  mentioned,  the  balls  can  now 
be  fixed  in  position,  and  the  method  will, 
perhaps,  be  better  understood  by  a  glance  at 
Fig.  3,  which  shows  how  ball  (a),  basket  (b), 
and  clamp  (c)  are  united. 

Clubs. — Select  from  the  “  incapacitated  ” 
the  shafts  most  easily  “  doctored,”  and 
with  tine  cord  and  a  little  putty  do  all  the 
necessary  splicing  and  filling  of  holes  or 
cracks.  Pick  out  the  three  shafts  having  the 
tidiest  “  leatherings,”  and  to  each  of  these, 
for  the  time  being,  loosely  fix  one  of  the 
selected  heads.  Stand  the  clubs  in  a  per¬ 
pendicular  position  with  the  toe  on  the 
ground,  and  measure  for  the  sizes  required 
— viz.,  2  ft.  10  in.,  3  ft.,  and  3  ft.  2  in.,  and 
should  any  of  the  shafts  require  shortening, 
remove  head  and  cut  surplus  from  lower 
end.  Let  the  angle  be  exactly  the  same  as 
before  cutting,  else  the  height  aimed  at  will 
be  altered.  By  gluing  and  warping,  the 
heads  can  now  be  firmly  secured  to  shaft,  and 
the  result  will  be  a  club  resembling,  in  nearly 
every  respect,  one  for  ordinary  use.  Best 
the  clubs  in  an  upright  position  once  more, 
and  from  ground,  15  in.  up  shafts,  bore  a  hole 
and  fasten  with  inch  screw  nails  to  balls 
attached  to  basket,  1  in.  from  edge.  Find 
the  distance  from  the  centres  of  two  balls 
on  one  line  of  basket  (which  should  be  about 
9in.),  mark  off  on  upper  portion  of  shafts 
from  last  hole,  bore,  and  fix  as  before  to 
balls,  2\  in.  from  upper  edge.  Care  must  be 
taken  to  make  exact  measurements,  other¬ 
wise  the  stand  will  present  a  twisted  appear¬ 
ance.  See,  likewise,  that  all  screws  are  well 
sunk  and  the  holes  obliterated,  either  with 
putty  or  a  mixture  of  glue  and  sawdust. 

Tray.- — All  that  now  remains  to  be  done, 
to  complete  the  structural  effect,  is  the  tray 
for  the  clubs  to  rest  upon.  Cut  from  a  £  in. 
board,  with  a  bow-saw,  a  circular  piece 
fully  a  foot  in  diameter,  and  smooth  with 
plane  and  sand-paper.  On  lower  edge,  at 
regular  distances  apart,  screw  three  strong 
eylets  (Fig.  4)  right  up  to  ling.  Through 
each  of  these,  with  a  strong  J  in.  screw  nail, 
attach  tray  to  club  heads,  allowing  a  space 
of  about  2i  in.  between  tray  and  ground.  A 
reference  to  Fig.  5  will  indicate  how  this  is 
done. 

Ornamental  Edging  for  Tray. — The  in¬ 
troduction  of  some  simple  ornamentation  to 
take  away  the  plainness,  and  prevent  the 
clubs  slipping  off,  is  advisable.  This  may 
consist  of  a  series  of  miniature  hoops 
(eighteen  in  all),  made  from  thick  cage-wire, 
cut  into  two  lengths  of  4  in.  and  6  in.  The 
regularity  of  the  curve  may  be  ensured  by 
bending  each  piece,  from  the  middle,  round 
the  handle  of  a  long  kitchen  broom — an 
article  which  is  surely  within  the  reach  of 
all.  Fix  these,  large  and  small  alternately, 
on  upper  surface  oi’  tray,  in  an  upright  posi¬ 
tion  (see  Fig.  6)  at  regular  intervals  from 
one  another,  and  about  half  an  inch  from 
edge,  into  holes  pierced  half-through  with  a 
small  bradawl,  suitable  to  the  thickness  of 
the  wire  used. 

Painting. — Here  will  be  found  great  scope 
for  artistic  taste.  Taking  as  a  guide  the 
stand  which  is  responsible  for  these  details, 
the  shafts  might  be  painted  with  terra-cotta 
enamel,  No.  2  (Aspinall’s  was  used  all  over) ; 
the  warping  at  junction  of  head  and  shaft 
with  terra-cotta,  No.  3 ;  the  head  black, 
with  a  white  facing;  the  bone  and  lead 
grey ;  and  the  balls,  of  course,  white.  The 
painting  of  the  tray  could  be  made  a  special 
feature ;  and  the  sketch  (Fig.  7),  besides 


giving  the  design,  will  show  how  the  writer 
went  to  work  with  three  shades  of  terra¬ 
cotta.  When  these  are  dry,  the  outline  of  the 
star  should  be  gone  round  with  a  tine  line  of 
white,  and  from  each  point  to  edge  of  board 
a  line  of  the  same  will  enhance  the  effect. 

Alternative  Tray. — Those  who  do  not  care 
to  go  to  so  much  trouble  in  making  and 
painting  the  tray  will  find  a  simple  substi¬ 
tute  by  using  an  ordinary  Japanese  tray 
with  inch  rim.  The  mode  of  attaching  to 
shafts,  however,  would  be  somewhat  dif¬ 
ferent  ;  the  eyelet  screw  would  require  to  be 
secured  to  upper  edge  of  rim,  and  bent 
slightly  in  to  meet  the  slope  on  back  of 
clubs. 

Should  anyone  be  induced  to  carry  out  in 
a  practical  way  these  instructions,  he  will 
find  that  for  a  lobby  or  hall  ornament  the 
golf  club  stand  will  take  a  lot  of  beating. 
His  efforts,  too,  will  be  amply  compensated 
for  by  the  complimentary  remarks  of  ad¬ 
miring  friends  and  visitors. 


BOYS’  CARPENTRY  —  RABBIT 
HUTCHES. 

BY  LAUNCELOT  GUBBINS. 

The  writer  has  been  through  that  wonderful 
institution  known  as  the  People’s  Palace, 
London,  and  was  greatly  struck  with  the 
extraordinary  opportunities  that  are  afforded 
there  for  lads  to  obtain  that  practical  ac¬ 
quaintance  with  the  various  trades  that  will 
enable  them  to  take  a  bold  stand  at  the 
start  of  their  apprenticeship,  that  was  quite 
impossible  hitherto.  I  only  wish  that  such 
schools  could  be  established  all  over  the 
kingdom,  but  of  course  it  is  not  possible  to 
have  them  everywhere,  and  it  is  such  boys 
that  cannot  avail  themselves  of  such  facili¬ 
ties  that  the  Editor  hopes  to  reach  in  these 
elementary  papers  on  “  Carpentry  for  Boys,” 
for  there  is  no  reason  why  Work  should  not 
be  in  every  house  in  the  land  ;  and  I  hope 
that  this  chapter  on  rabbit  hutches,  which 
boys  may  make,  may  lead  some  of  them  to 
start  what  I  hope  will  prove  hereafter  a 
stock  of  lasting  information  in  the  carpentry 
line. 

The  first  thing  to  be  considered  is,  of 
course,  the  capabilities  of  boys  generally, 
then  the  tools  they  shall  require,  and  next 
such  work  as  would  be  most  suited  to  them. 
As  regards  the  tools,  I  think  a  list  had 
better  be  given  here  of  what  we  shall  require: 
A  hammer,  and  what  is  known  as  a  pruning 
saw,  pincers,  one  or  two  awls,  a  jack  knife, 
a  rule,  a  chisel  or  two — say  a  half-inch  and 
an  inch  one — a  spokeshave,  a  brace  and  a 
few  bits,  a  light  axe  known  as  a  gardener’s 
axe,  the  peculiarity  of  which  is  its  lightness 
and  a  long,  narrow-shaped  blade  (this  to  be 
used  always  with  great  caution),  a  square — 
a  wooden  one  will  do  very  well  until  we 
become  more  proficient — and  after  a  time  a 
light  jack  plane. 

In  writing  this  article  I  shall  not  go  to 
any  pedagogue-like  means  of  explaining 
what  the  tools  are  for  in  each  case.  I  shall 
premise  that  our  boys  at  least  know  what 
the  tools  are  for  before  they  buy  them.  Nor 
shall  I  go  into  a  long  dissertation  on  the 
fibre  and  peculiarities  of  the  various  sorts 
of  timber.  I  shall,  I  am  sure,  be  better 
thanked  by  “skipping”  all  that,  and — our 
impatient  boys  will  think — a  good  deal  of 
the  introduction  as  well. 

How  to  make  a  Babbit  Hutch. — Well,  I 
shall  take  it  that  we  know  the  names  of  all 
the  elementary  tools  and  their  uses,  and  I 
shall  now  describe  how  to  make  a  few 


articles  indispensable  to  boys,  and  I  shall 
begin  with  a  rabbit  box  or  hutch.  The  first 
thing  to  do  is  to  find  out  how  much  wood 
we  require  and  obtain  it ;  and  as  we  are 
only  commencers  we  shall  fall  back  on  old 
packing-cases  and  boxes  of  that  sort  for 
timber  to  experiment  on.  A  very  good  form 
of  rabbit  box  is  made  plain  square  with 
two  divisions,  one  for  the  animals  to  sleep 
in,  and  the  other  for  them  to  feed  in,  with 
what  is  known  as  a  lean-to  roof,  which  may 
be  covered  with  felt  and  tarred,  if  it  is  to  be 
exposed  to  the  weather,  but  which  is  most 
likely  to  be  kept  in  the  back  house,  and 
which,  in  this  event,  will  not  require  any 
waterproof  roofing.  The  size  for  a  hutch  to 
hold,  say,  a  pair  of  rabbits  will  be  about 
24  in.  long,  24  in.  deep,  and  18  in.  high  in  the 
front,  sloping  down  to  12  in.  high  at  the  back. 
The  first  things  to  get  are  two  sides  24  in. 
lon»  and  18  in.  high  at  one  end,  and  12  in. 
high  at  the  other,  and  about  f  in.  thick. 
But  as  timber  18  in.  wide  is  not  to  be  had, 
as  a  rule,  we  shall  have  to  put  the  pieces 
together  to  make  up  the  required  thickness. 
This  may  be  done  in  several  ways,  but  about 
the  easiest  way  is  to  lay  the  narrow  boards 
edge  to  edge  and  to  nail  narrow  strips,  tech¬ 
nically  called  cleats,  down  to  them  at  right 
angles,  so  that  the  whole  is  firmly  held  to¬ 
gether  (see  Fig.  1,  and  observe  the  position  of 
the  nail-holes).  After  the  nails  are  driven 
through  they  are  clenched  at  the  other  side — 
that  is,  they  are  bent  over  so  that  they  will 
tighten  the  wood  together  and  not  come 
out  again  except  by  the  use  of  very  con¬ 
siderable  force.  A  glance  at  the  old  packing 
case  will  show  us  how  this  is  done;  the 
points  of  the  nails  will,  by  this  operation,  be 
turned  in  so  as  not  to  do  any  damage.  The 
top  edge  will  now  be  cut  to  the  required 
slope,  and  when  the  sides  are  finished  they 
are  nailed  to  the  edge  of  the  piece  forming 
the  back,  which  will,  of  course,  be  24  in. 
long  and  12  in.  high.  The  partition  (Fig.  3) 
is  next  to  be  made  in  the  same  way  and 
fitted  into  its  place  ;  it  has  two  small  doors 
for  the  exit  and  ingress  of  the  “  bunnies,” 
cut  out  with  a  pad  saw  if  we  have  one ;  if  we 
have  not,  with  an  ordinary  saw  as  far  as  we 
can  go,  and  the  rounded  top  with  a  strong 
jack  knife.  This  partition  is  put  into  its 
place,  leaving  a  foot  deep  for  sleeping  space 
and  a  foot  for  feeding  space,  not  counting 
the  thickness  of  the  partition,  and  will  be 
kept  in  position  with  nails  driven  through 
the  sides.  We  will,  in  putting  the  sides  to¬ 
gether,  and  in  all  cases,  keep  the  cleats  as 
much  out  of  sight  as  possible. 

That  disposes  of  the  sides,  back,  and  par¬ 
tition.  The  roof  is  then  put  on,  which  consists 
simply  of  the  thin  pieces  laid  on  to  the  sides 
and  nailed  into  position  one  alter  the  other. 
We  will  try  with  our  square  to  ascertain 
whether  the  edges  are  true  before  nailing 
the  parts  together,  as  if  they  were  not  quite 
square  the  resulting  house  would  be  lop¬ 
sided.  Next  comes  the  front.  This  will 
require  a  little  patience,  and  consists  of 
narrow  rails,  which  will  be  made  from 
pieces  of  timber  of,  say,  1  in.  square;  they  are 
neatly  rounded,  first  with  the  axe  or  chisel 
and  then  writh  the  spokeshave,  which  is  one 
of  the  most  useful  tools  in  our  kit.  These 
rails  are  cut  to  the  proper  lengths  and  fitted 
into  holes  bored  in  the  top  or  roof  along  the 
edge,  and  also  along  the  edge  of  the  bar 
which  runs  across  the  front  at  the  bottom, 
in  the  case  of  a  hutch  having  no  floor,  but 
bored  into  the  floor  itself,  if  a  fixed  one.  The 
holes  will  be  about  1£  in.  apart.  The  rails 
will  be  made  to  protrude  through  the  holes 
in  the  edge  of  the  top,  and  cut  down  the 
centre  with  the  saw,  and  a  wedge  will  be 
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driven  down  to  keep  them  tight  in  position, 
and  the  surplus  wood  cut  off  with  the  saw 
and  nicely  trimmed  with  the  chisel  or  knife 
(see  Fig.  4).  The  holes  will  be  bored  with 
a  brace  and  bit ;  a  useful  size  bit  is  f  in.  If 
we  can  afford  it  we  shall  get  Jennings’ 
double  spur  bits;  they  are  far  and  away  the 
best,  but  being  beginners  we  shall  require 
to  take  great  care  of  them.  They  do  not 
require  any  force  to  drive  them  ;  the  taper 
screw  on  the  end  works  its  own  way  into 
the  wood,  and  we  must  be  careful  of  this 
screw,  as  it  is  very  delicate,  and  if  broken  off 
the  bit  will  cease  to  be  of  any  service.  Or¬ 
dinary  centre-bits  are  infinitely  cheaper,  and 
perhaps  will  be  good  enough  to  commence 
with.  The  door  of  the  house  is  made,  it 
will  be  seen,  of  three  of  these  bars,  which  go 
up  right  through  the  roof  (they  will,  of 
course,  be  cut  a  little  longer  than  the  others), 
and  are  let  into  a 
piece  of  wood  with 
holes  bored  in  it 
also,  and  wedged 
into  the  piece  of 
wood  instead  ;  this 
bit  of  wood  forms 
a  handle  to  the 
door.  The  bars  at 
the  lower  end  of 
the  door  are  se¬ 
cured  by  a  bit  of 
wood  similar  to  the 
last,  only  made  a 
little  longer,  and 
shaped  with  half  a 
hole  at  each  end, 
so  as  to  fit  up 
against  the  rails  at 
each  side  of  it,  and 
thus  keeps  the  door 
straight  and  steady 
(see  Fig.  5).  -In 
the  case  of  hutches 
with  no  floors,  a 
long,  narrow  piece 
of  wood  about  lj 
in.  square  will  be 
nailed  to  the  front 
bottom  corners  of 
the  sides,  and  forms, 
after  the  holes  have 
been  bored  in  it,  the 
bar  into  which  the 
rails  fit. 

Another  mode  of 
putting  the  box  to¬ 
gether  would  be  to 
get  square  scant¬ 
lings  of  timber  of, 
say,  in.  square,  and  nail  the  boards  on  to 
these  as  required  (see  Fig.  2) ;  the  scant¬ 
lings  give  extra  strength  as  corner  pieces, 
and  do  away  with  the  necessity  of  cleats. 
Rabbit  boxes,  as  a  rule,  have  no  bottoms,  but 
if  any  reader  thinks  his  would  be  better 
with  one,  it  can  easily  be  made  in  the  same 
manner  as  the  sides,  and  when  made  can  be 
fitted  to  the  bottom  and  left  loose  in  order 
to  be  cleaned  from  time  to  time,  or  nailed 
into  position  from  the  sides  down  at  the 
bottom  edge. 

From  these  instructions  in  working  up 
rough  wood  the  beginner  can  easily  see  -what 
other  things  not  requiring  great  skill  can 
be  constructed  on  the  same  lines.  Small 
chicken  coops  and  dog  kennels,  wall  pigeon 
dovecotes,  and  such  like  necessary  and  use¬ 
ful  articles  can  all  be  made  in  this  manner 
with  scarcely  any  labour  or  outlay. 

In  ray  next  paper  I  shall  take  it  that  we 
are  getting  a  bit  proficient  with  the  tools, 
and  will  explain  how  to  construct  a  few 
small  articles,  such  as  brackets,  salt-boxes, 


knife-trays,  and  such  like  out  of  odd  pieces 
of  timber  that  we  may  have  left  over,  and 
how  to  make  ordinary  picture  frames.  In 
the  meanwhile,  if  there  is  anything  which 
any  boy  does  not  understand,  he  has  only  to 
write  to  me  through  the  Editor  of  Work  and 
I  will  explain  anything  respecting  dealers 
for  tools,  wood,  etc.,  through  the  always 
welcome  pages  of  “  Shop.” 


CRAFTSMEN’S  PRECEPTS. 

BY  P.  B.  H. 

Remember  :  —  That  wooden  surfaces  ce-  ! 
mented  by  glue  newly  made ,  and  in  dry 
weather,  will  hold  much  better  than  when 
done  in  wet  weather,  and  with  glue  several 
times  re-heated. 


NOTES  FOR  WORKERS. 


An  improved  form  of  casing  for  the  protection  of 
electric  cables  has  been  brought  out.  It  is  made 
of  the  toughest  steel,  carefully  galvanised  to  resist 
corrosion,  and  is  very  strong,  flexible,  waterproof, 
and  is  lighter  than  iron  wire  armour. 

The  necessary  machinery  for  furnishing  power  at 
the  Chicago  Exhibition  will  be  secured  nearly  free 
of  cost,  as  the  exhibiting  manufacturers  of  engines, 
pumps,  etc.,  will  supply  power  gratuitously. 

A  new  magnesium  lamp  has  been  devised,  which 
burns  without  attention  for  periods  of  24  hours.  It 
takes  about  100  hours  to  burn  1  lb.  of  magnesium,  and 
the  light  produced  has  an  intensity  equal  to  that  of 
130  candles. 

The  artesian  well  at  Springfield,  South  Dakota, 
U.S.A.,  is  one  of  the  largest  in  the  State,  has  a 
pressure  of  200  lbs. ,  and  throws  up  a  stream  30  ft. 
high.  Lately  it  has  been  throwing  up  soft  coal  and 
slate,  and  there  are  already  II  tons  of  soft  coal 
scattered  round  the 
well. 

The  Institution  ot 
Civil  Engineers  con¬ 
sists  of  1.700  mem¬ 
bers,  3,095  associate 
members,  413  asso¬ 
ciates,  17  honorary 
members,  and  854 
students. 

Water  constitutes 
more  than  two-thirds 
of  the  weight  of  the 
human  body. 

A  new  hand  camera, 
called  the  Photom- 
nibus,  has  been  brought 
out.  It  has  no  lens, 
but  a  pinhole  in  front 
answers  the  purpose. 

Aluminium  gold  is 
an  alloy  of  nine  parts 
of  copper  and  one  part 
of  aluminium.  It  is 
much  harder  and 
lighter  than  gold,  but 
becomes  tarnished  in 
course  of  time. 

Prof.  Kaufman,  of 
the  V eterinary  College 
at  Atfort,  has  dis¬ 
covered  that  chromic 
acid,  used  hypoderma- 
tically,  will  destroy 
the  poison  of  snakes. 
A  one  per  cent,  solu¬ 
tion  is  cautiously  used 
with  an  ordinary  hy¬ 
podermatic  syringe. 


Rabbit  Hutches.  Fig.  L— Manner  of  laying  Boards  to  be  cleated.  Fig.  2. -  -Another  way  of  building 
up  Boards.  Fig.  3.— Partition.  Fig.  4. — Manner  of  securing  Rails  by  Wedges— A,  Rail  with  Saw- 
cut  ;  B,  Wedge  ready  to  be  driven ;  C,  Wedge  driven  home ;  D,  Wedge  and  End  cut  and  cleaned 
off.  Fig.  5.— Bottom  of  Door.  Fig.  6.— View  of  Side.  Fig.  7.— View  of  Front  (Door  partly  open). 
Figs.  8,  9, 10, 11,  12.— Various  Tools.  Fig.  13.— General  View  of  Rabbit  Hutch. 


That  saltpetre  and  sulphur  may  explode 
if  pounded  in  an  iron  mortar. 

That  sugar  mixed  with  ordinary  ink  forms 
a  good  copying  ink. 

That  quinine  will  preserve  paste,  etc. 

That  in  mixing  acids  and  water,  the  acid 
must  be  poured  into  the  water,  and  not  the 
water  into  the  acid. 

That  carbolic  acid  is  combustible. 

That  31  grammes  make  1  oz.  troy. 

That  175  lbs.  troy  =  144  lbs.  avoirdupois. 

That  lbs.  avoirdupois  x  1’2153  =  lbs. 
troy. 

That  lbs.  troy  x  '82286  —  lbs.  avoir¬ 
dupois. 

That  the  diameter  of  a  circle  X  31416= 
the  circumference. 

That  the  square  of  the  diameter  X  '7854 
=  the  area. 

That  the  side  of  a  square  X  1128  =  the 
diameter  of  a  circle  of  equal  area. 

That  one  metre  =  3  ft.  3|  in.  English. 

That  one  cubic  foot  of  pure  water  = 
62125  lbs. 


Electrolytic  cop¬ 
per  is  coming  more 
into  general  use,  owing 
to  its  great  purity. 

The  first  electrolytic 
factory  was  established  at  Hamburg,  where  a 
powerful  Gramme  machine  (3,000  amperes)  was 
constructed  in  1872  for  galvanoplastic  operations. 

The  daily  output  of  electrolytic  copper  at  the 
Hamburg  works  during  1891  was  251  tons.  The 
strength  of  the  current  used  was  25  to  30  amperes 
per  square  metre  of  cathode  surface. 

The  velocity  of  light  is  186,700  miles  per  second, 
and  it  only  takes  161  minutes  for  light  to  travel 
across  the  earth’s  orbit,  which  is  about  185,000,000 
miles. 

All  bodies  expand  on  heating,  the  few  exceptions 
to  this  rule  being  silver  iodide,  stretched  caoutchouc, 
water  below  4°  Cent.,  and  some  alloys,  which  con¬ 
tract  when  heated  and  expand  on  cooling. 

A  hard  cement,  which  resists  the  action  of  acids, 
may  be  made  by  mixing  a  strong  solution  of  zinc 
chloride  with  zinc  oxide  to  form  a  thick  paste. 

The  largest  electric  light  plant  in  the  world  is  to 
be  erected  in  Chicago  by  the  Edison  Co.  at  the  cost 
of  82,000,000. 

To  make  lime-water,  add  2  ozs.  of  slaked  lime  to  a 
gallon  of  water  and  stir  well.  After  standing 
several  hours,  the  clear  lime-water  can  be  drawn  off 
the  deposited  excess  of  lime. 
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EMIGRANT  FIELDS  AND  PROSPECTS. 

OTTAWA.  —  Time  for  Emigrating  —  Building 
Trade  Unpromising —Good  Prospects  for 
Electricians. 

Acting  upon  the  promise  contained  in  the 
prospectus  of  the  present  volume  of  Work,  we 
have  now  the  pleasure  to  present  to  our  readers 
the  first  of  a  series  of  letters  hearing  upon  the 
all-important  subject  of  emigration — a  matter 
involving  such  momentous  issues  to  those  directly 
concerned  that  only  such  information  as  that 
emanating  from  special  and  direct  sources — from 
those,  in  fact,  who  have  tried  the  various  dis¬ 
tricts  for  themselves — can  be  really  valuable. 
Such  personal  experience  is  given  in  the  follow¬ 
ing  letter ;  and  we  trust  that,  while  it  will  en¬ 
courage  some  to  act  upon  the  advice  offered,  it  will 
also  deter  others  from  trying  a  spot,  the  latest 
information  in  respect  to  which  is  not  favour¬ 
able  to  one  section  of  workers — the  building 
trades.  J.  J.  (Ottawa,  Canada)  writes  : — 

“The  present  time  is  a  good  one  to  come  to 
Canada,  and  I  believe  that  any  man  who  is 
willing  to  strive,  and  is  of  sober  habits,  can  get 
a  living  here  better  than  in  England.  I  came 
out  from  London  some  twenty  years  ago,  and 
have  never  regretted  doing  so,  as  I  have  always 
been  able  to  earn  enough  to  keep  me  comfortably. 
Although  I  have  not  made  a  fortune,  I  have 
established  myself  in  a  good  business,  and  can 
always  put  my  'hand  on  a  few  dollars  when  I 
need  them.  Living  is  better  and  cheaper  than 
in  England,  but  I  would  advise  anyone  coming 
out  to  make  way  to  Ottawa,  or  go  even  farther 
west,  rather  than  stop  east,  as  the  western  towns 
and  Cities  are  more  English,  and  the  climate 
milder.  The  summers  here  are  as  relatively 
hot  as  the  winters  are  cold.  Being  always  shel¬ 
tered  where  I  am,  I  prefer  the  winter.  The 
building  trade  will  not  be  very  brisk  in  Ottawa 
this  coming  summer ;  but  anyone  understanding 
electricity  or  any  of  its  branches  would  be  sure 
of  employment.  We  have  three  electric  light 
and  power  companies  here  in  full  blast,  the  city 
being  nearly  wholly  lighted  by  electricity  ;  while 
street  cars,  printing  offices,  machine  shops,  baking 
machinery,  and  flour  mills  are  run  by  it.  We  have 
an  immense  water-power  here,  and  there  is  every 
appearance  of  this  being  one  of  the  centres  for 
electric  light  work  in  America.  There  is  very 
little  demand  for  good  finished  bench  carpenters 
here,  as  all  the  house  work  is  made  in  the 
mills.” 


SCIENCE  TO  DATE. 

Artificial  Bitumen. — On  warming  resin  with 
sulphur  to  250°,  sulphuretted  hydrogen  is  given  off, 
and  a  nearly  black  substance  is  obtained,  which 
possesses  most  of  the  properties  of  bitumen.  It  is 
insoluble  in  alcohol,  but  dissolves  in  chloroform  and 
benzine.  It  is  also  sensible  to  light,  and  can  replace 
bitumen  in  photography. 

Flame  Coloration. — The  colour  given  to  a  non- 
luminous  flame  by  certain  metals  and  their  salts — ■ 
as  for  example,  the  yellow  coloration  produced  by 
sodium  salts,  green  by  copper,  etc. — has  hitherto 
been  considered  a  physical  effect  due  to  the  incan¬ 
descent  vapour  of  the  metal.  Prof.  Smithells  has, 
however,  noticed,  by  means  of  his  flame-separating 
apparatus  (described  last  week),  that  a  copper  salt 
brought  into  the  inner  cone  does  not  produce  any 
coloration,  but  only  a  feeble  luminosity,  while  the 
outer  cone  is  tinged  green  in  the  usual  manner. 
Hence  it  seems  that  the  green  coloration  is  due  to 
a  process  of  oxidation,  and  is  not  due  to  the  mere 
incandescence  of  the  vapour  of  the  metal. 

Rust  from  Nickel-plated  Articles. — According 
to  La  Nature,  the  following  method  may  be  used 
for  this  purpose.  The  rusted  surface  is  first  greased, 
and  a  few  days  later  it  is  rubbed  with  a  rag  soaked 
in  ammonia.  If  there  are  any  stains  left,  a  little 
dilute  hydrochloric  acid  is  applied  and  then  rubbed 
eff.  The  article  is  then  washed  in  water,  dried,  and 
polished  with  tripoli. 

Luminosity  of  a  Coal  Gas  Flame.— Prof.  V.  B. 
Lewes,  after  a  long  series  of  experiments,  has  come 
to  the  conclusion  that  the  formation  and  decom¬ 
position  of  the  hydrocarbon  acetylene  is  the  main 
cause  of  luminosity  in  a  coal  gas  flame. 


TRADE  :  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Oil  Trade. — In  palm-oil  the  Liverpool  market 
is  rather  quiet — Lagos  at  £21  15s.  transit,  and 
Benin  £20  5s.  ex-quay.  Paraffin  is  in  limited 
demand — American  at  5|d.  to  61d.,  and  Russian 
4§d.  to  4^d.,  per  gallon.  Rosin  quiet  but  steady  at 
4s.  lid.  to  4s.  3d.  per  cwt.  for  common  ex-quay. 

Cotton  Trade. — In  Manchester  and  district, 
the  cotton  trade  remains  in  an  unsatisfactory 
condition.  Some  mills  in  the  Pendlebury  district 
have  been  closed,  owing  to  the  miners’  “holiday.” 
In  Liverpool,  from  the  large  crop  of  cotton  this 
year,  the  price  has  already  fallen  to  the  lowest  it 
has  ever  been,  but  there  is  now  a  rising  tendency. 

Silver  Trades. — Here,  in  Sheffield,  there  is, 
speaking  generally,  a  condition  of  stagnation  in  thp 
silver  and  allied  trades;  some  few  houses  who 
trade  with  Australia  are,  however,  better  employed 
than  their  neighbours. 

Hardware  Trades. — In  Manchester  and  district 
trade  still  continues  in  the  same  depressed  state. 
The  locomotive-engine  builders  are  very  slack,  and 
this  causes,  to  some  extent,  a  corresponding  dulness 
amongst  machine-tool  makers.  Most  of  the  latter 
are  working  with  a  reduced  number  of  hands — some, 
indeed,  with  only  about  half  their  usual  staff. 
There  are  very  few  contracts  on  hand,  with  an 
almost  complete  absence  of  new  ones,  except  one  or 
two  small  orders  for  abroad.  The  coal  crisis  has 
not,  as  yet,  caused  any  disturbance  in  the  district 
iron  trade,  so  there  is  nothing  fresh  to  chronicle. 
Very  little  business  is  being  done,  and  the  outlook 
is  anything  but  cheerful.  Prices  remain  about  the 
same,  and  an  advance  in  the  price  of  fuel  would 
probably  cause  many  makers  to  close  their  works 
for  a  time.  The  same  may  be  said  of  the  finished 
iron  makers.  In  Sheffield,  Bessemer  steel  billets  of 
special  carbons  are  quoted  at  117s.  fid.  per  ton,  and 
hematites  delivered  in  the  district  at  from  57s.  fid. 
upwards.  Business  is  improving  in  agricultural 
implements,  especially  spades  and  forks.  The  firms 
who  do  business  with  Spain  and  Portugal  have  been 
busier  than  they  have  been  for  years,  owing  to  the 
new  and  higher  tariff  coming  into  operation  on  the 
30th  June  next,  and,  in  consequence,  goods  are 
being  sent  into  these  countries  in  immense  quan¬ 
tities  ;  but  in  the  meantime  great  efforts  are  being 
made  to  escape  a  duty  which  threatens  to  make 
itself  severely  felt.  Very  little  is  now  doing  in 
shipbuilders’  tools,  this  branch  being  less  active 
than  formerly. 

Ctcle  Trade. — The  few  days  of  fine  weather 
have  given  a  great  impetus  to  the  cycle  trade  in  and 
around  Glasgow.  Private  buyers  are  on  the  look¬ 
out  for  a  suitable  mount  for  the  season,  which  may 
be  said  to  have  fairly  opened,  the  hiring  ddp6ts 
being  overwhelmed  with  business.  The  racing 
fraternity  are  also  going  in  for  their  new  mounts, 
and  long  since  many  of  them  have  placed  their 
orders  with  agents  for  the  very  best  “  racers  ”  that 
money  can  procure,  some  going  in  for  three  or  four 
different  makes,  all  of  high  repute.  In  Leicester, 
orders  are  flowing  in  in  a  very  gratifying  manner. 
The  Leicester  Cycle  Co.  is  a  young  concern,  es¬ 
tablished  in  1890.  It  has  grown  apace,  and  the 
company  is  now  employing  some  300  workmen,  and 
the  output  of  cycles  has  reached  something  like  270 
per  week.  There  is  a  cycle  factory  in  the  North 
which  may  be  said  to  locate  neither  in  Scotland  nor 
England,  being  in  that  historical  border  town, 
Berwick-on-Tweed.  Messrs.  Denery  have  here  a 
thriving  concern,  and  have  large  orders  on  their 
books  for  their  cycles,  which  are  in  great  demand 
in  Scotland  and  elsewhere,  being  remarkable  for 
their  moderate  price  when  their  quality  is  con¬ 
sidered. 

Timber  Trade. — In  London,  the  pine  and  spruce 
trade  is  very  quiet,  and,  for  the  matter  of  that,  so 
is  the  Baltic  trade,  as,  on  account  of  the  absence  of 
trade,  merchants  are  only  buying  what  they  require 
for  immediate  disposal.  3  by  9  yellow  deals  com¬ 
mand  good  prices,  and  as  there  is  not  likely  to  be 
any  fresh  stuff  in  yet,  it  is  likely  to  continue. 
Floorings  and  matchlinings  are  not  commanding 
such  high  figures,  as  the  demand  is  slow  and  the 
supply  is  fairly  large.  The  dock  deliveries  show  a 
better  return,  the  figures  being  as  follows  :  Deals 
and  battens,  3,266  stds.  ;  prepared  boards,  1,097 
stds.  ;  showing  an  increase  of  about  200  stds.  over 
the  previous  report. 

Engineering  Trade. — There  is  no  improvement 
to  report  in  the  condition  of  the  engineering  and 


iron  trades  of  the  Lancashire  district,  and,  with  the 
exception  of  a  few  firms  who  have  specialities  in 
hand,  there  is  a  general  absence  of  new  orders  of 
any  magnitude.  Locomotive  builders  continue 
quiet,  and  from  one  of  the  principal  works  near 
Manchester  a  large  number  of  men  have  been  dis¬ 
charged.  Trade  in  the  neighbourhood  of  Liverpool 
is  decidedly  bad,  but  in  the  Barrow  district 
engineers  and  shipbuilders  are  busy,  and  although 
no  new  orders  of  any  weight  have  been  booked, 
there  is  a  fair  number  of  inquiries.  The  unsatis¬ 
factory  condition  of  the  trade  generally  is  em¬ 
phasised  by  the  monthly  report  of  the  Amalgamated 
Society  of  Engineers,  which  shows  that  slightly 
over  8  per  cent,  of  the  total  membership  is  in 
receipt  of  out-of-work  donations.  As  was  to  be 
expected,  the  iron  trade  is  characterised  by  a 
general  want  of  confidence  owing  to  the  action  of 
the  miners,  and  although  the  resumption  of  work 
at  the  collieries  has  had  a  somewhat  reassuring 
effect,  the  general  condition  of  the  trade  is  decidedly 
bad,  and  it  is  considered  that  both  lower  wages  and 
cheaper  fuel  are  necessary  before  any  marked  revival 
can  take  place.  In  the  Newcastle  district,  orders 
have  been  placed  with  a  shipbuilding  and  engineering 
firm  on  the  Tyne,  and  the  keel  laid  down  of  the 
first  of  four  very  large  cargo  steamers  for  the  North 
Atlantic  trade.  The  steamers  are  for  the  cattle  and 
copper  trades  across  the  Atlantic.  Their  length 
between  perpendiculars  is  to  be  420  ft.,  breadth  of 
beam  42  ft.,  with  a  carrying  capacity  of  5,600  tons 
register.  They  are  to  be  propelled  by  twin  quad¬ 
ruple  expansion  engines  of  5,000  indicated  horse¬ 
power  collectively,  and  lighted  throughout  by 
electricity. 

Building  Trade. — In  Aberdeen,  masons  are 
busiest,  most  in  demand,  and  scarcest.  Their  pay 
is  7^d.  per  hour,  while  one  employer  has  offered 
8d.  per  hour.  Painters  and  decorators  are  not  yet 
very  busy,  but  a  great  deal  of  work  lies  waiting 
until  the  weather  becomes  more  favourable  ;  and 
this  promises  not  to  be  long.  In  Manchester,  the 
weather  has  opened  up,  and  work  has  started  in 
good  earnest.  The  jerry-builders  are  very  busy, 
covering  acres  of  ground  with  cottages  in  those 
districts  which  were  amalgamated  with  Manchester 
in  November  of  1890.  It  would  be  interesting  to 
know  how  many  plans  were  rushed  through,  at  the 
eleventh  hour,  by  speculators.  The  new  Building 
Bye-laws  of  the  city,  with  their  14  in.  external  and 
9  in.  party  walls,  and  proportionate  thicknesses  of 
timbers,  are  a  veritable  bugbear  to  the  jerry-builders 
of  cottage  property  ;  with  the  greatest  scheming  they 
find  the  cost  of  building  has  been  raised  20  per  cent. 
In  Bristol  and  neighbourhood,  building  is  being  carried 
on  rapidly  in  every  direction,  as  contractors  state 
that,  after  June  1st,  masons’  and  bricklayers’  wages 
are  to  be  advanced.  For  buildings  to  be  erected 
after  this  date,  builders  now  want  a  considerably 
higher  price  in  contracts.  Considering  the  amount 
of  buildings  now  under  construction,  and  the 
probable  estimate,  labour,  with  its  present  prospects, 
should  be  plentiful  during  the  present  year. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Tailoring.— J.  H.  B.  ( Pendleton )  writes:— “May 
we  have  some  papers  on  ‘  Tailoring  ’  after  the  style 
of  the  ‘Boot  making'  ones,  showing  howto  cut  a 
suit  of  clothes  to  measure  ?  I  feel  sure  it  would  be 
a  boon  to  many.”— [As  soon  as  a  thoroughly  com¬ 
petent  cutter  and  writer  presents  himself,  “  Tailors’ 
Cutting”  shall  have  its  turn  in  Work.— Ed.] 

Walking-Sticks.  —  Richmond  Va  writes:— “I 
have  a  great  fancy  for  collecting  walking-sticks, 
and  am  most  successful  in  turning  them  out.  As 
some  queries  appeared  some  time  ago  in  Work.  I 
give  my  experience.  The  stick  must,  above  all,  be 
well-seasoned.  It  should  be  sand-papered  according 
to  fancy,  care  being  taken  to  retain  the  bark  if  re¬ 
quired.  Apply  as  many  coats  of  shellac  varnish  as  will 
give  a  good  depth  of  varnish,  say  four  ;  the  handle 
may  require  more  if  rough  like  a  bit  of  root.  Rub  this 
down  with  pumiee-powTder  and  water.  If  the  var¬ 
nish  appear  thin  in  places,  stop  for  the  present,  and 
put  on  more.  When  the  stick  has  been  well  rubbed 
down,  use  a  little  dry  pumice-stone  powder  to  bring 
out  the  gloss,  and  if  this  is  not  sufficient,  pour  a 
little  spirits  of  wine  on  a  soft  rag,  and  rub  the  stick 
lightly  over  with  it.  Care  must  he  taken  that  the 
rag  does  not  stick  ;  a  little  manipulation  is  required.’ 

Fretwork  Patterns  — Omadaun  writes:— “  Yet 
another  ‘tip’  regarding  fretwork  patterns.  A 
great  percentage  of  these  consists  of  either  a  repe¬ 
tition  of  the  same  design— as,  for  instance,  a  border 
in  which  a  certain  part  repeats  until  a  requisite 
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in  preference  to  riveting  or  brazing.  If  you  are 
going  to  rivet,  better  have  it  one  or  two  gauges 
thicker.  You  can  get  the  copper  of  Stanton.  Shoe 
Lane,  E.C.  Price  for  a  small  quantity,  about  Is.  id. 
per  lb.— J. 

Model  Ship.— J.  H.  (Leeds) _ From  your  very 

indefinite  question,  I  have  come  to  the  conclusion 
that  it  is  not  a  model  ship  only,  capable  of  working 
in  rough  water,  that  you  want,  but  a  model  sea  as 
well,  the  mechanism  for  driving  the  vessel  being 
outside  it.  And  I  also  suppose  that  you  want  the 
mechanism  enclosed  in  a  box,  and  the  ship  to  sail 
round  in  a  circle,  at  the  same  time  rising  and  falling 
as  if  at  sea ;  at  least,  as  near  as  one  can  approach  to 
it.  If  I  am  right  in  my  conjecture,  the  four 
sketches  (Figs.  1,  2,  3,  and  4)  will  explain  a  system 
which  you  can  modify  to  suit  yourself.  Fig.  1  is  a 
sectional  elevation,  and  Fig.  2  a  plan  ;  Figs.  3  and  4 
are  enlarged  views  of  the  vessel  and  lines.  The 
size  of  everything  will  have  to  be  made  to  suit  the 
size  of  the  boat  (which,  however,  must  not  be  large 
if  driven  by  clockwork),  so  you  must  decide  that 
first.  Having  obtained  a  vessel  (a)  of  a  suitable 
size,  fasten  two  supports  (a,  a)  at  each  end,  connect¬ 
ing  them  by  a  stiffening  piece  (6),  with  a  nar¬ 
row  vertical  slot  (c)  in  it  of  such  a  length  that 
the  finger  ( <2 ,  Figs.  1.  3.  and  4),  though  keeping  at 
the  same  vertical  height,  may  continually  push  the 
boat  round  in  a  circle,  though  the  latter  keeps 
rising  and  falling.  The  sea  would  be  best  repre¬ 


length  is  obtained— or  of  a  pattern  in  which  one-half 
is  the  exact  reverse  of  the  other.  Now,  I  take  it 
that  an  exact  pattern  is  the  first  essential  to  exact 
workmanship,  and  to  trace  a  ijattern  that  shall 
be  perfect  and  an  exact  repetition  is  not  always  easy: 
this  being  especially  the  case  if  an  enlargement  is 
being  made.  My  ‘  tip,'  then,  is  simply  to  make  use 
of  the  copying-press.  If  the  pattern,  or  so  much  of 
it  as  repeats,  is  traced  in  copying  ink,  several 
duplicates  can  be  obtained,  which  are,  of  course, 
exact  repetitions  of  the  pattern.  Again  :  as  the 
press  copies  are  equally  clear  on  either  side  of  the 
paper,  it  is  evident  that  an  exact  reversal  of  a  pattern 
can  also  be  obtained;  so  that  if,  for  instance,  an 
ornamental  vase  is  required,  it  is  only  necessary  to 
take  off  two  press  copies,  divide  them  equally  in  tbe 
centre,  and  use  the  same  half  from  each  pattern- 
one,  of  course,  being  reversed ;  and  the  result  is  a 
perfectly  true  design  so  far  as  both  sides  being 
alike  is  concerned.  I  have  found  this  to  be  a  useful 
•  tip,’  and  it  has  a  further  advantage  also  of  leaving 
the  original  pattern  for  future  use;  and  the  thin 
tissue  paper  used  for  the  copies  is  also  convenient.” 

Patent. — S.E.  ( Upper  Clapton)  writes,  in  sequence 
to  C.  E.  (London,  N.  W.)  (see  No.  152,  page  763) “  I 
should  be  inclined  to  let  the  sarcastic  remarks  of 
C.  E.  remain  unnoticed  were  it  not  for  the  stubborn 
fact  that  he  is  wrong,  and  that  his  erroneous  advice 
may  lead  other  of  your  readers  into  serious  trouble 
if  they  allow  themselves  to  be  guided  by  it.  Allow 
me,  for  this  reason,  and  in 
fairness  to  myself  (whom 
C.  E.  kindly  indicates  as 
‘  a  fool  rushing  in  where 
angels  fear  to  tread’),  to 
point  out  and  prove  his 
error.  On  page  492,  No.  135, 

C.  E.  states  :  ‘  This  pro¬ 
visional  protection  lasts 
nine  months  from  the  date 
of  application,  and  before 
the  expiry  of  this  term 
the  complete  specification, 
claims,  and  drawings 
must  be  filed,  or  the  pa¬ 
tent  is  lost.  If,  however, 
it  is  found  that  what  has 
to  be  done  cannot  be 
completed  within  that 
time,  an  extension  of  time 
of  one,  two,  or  three 
months  may  be  applied 
for,  for  one  of  the  three 
periods  named,  with  the 
stamps  for  fees  of  £2,  £4, 
or  £6  impressed  upon  the 
application ;  but  no  fur¬ 
ther  extension  of  time 
will  be  granted.’  In  my 
reply  (No.  141,  page  587)  I 
tried  to  point  out  in  a 
gentlemanly  manner  that 
‘one  month,  and  one 
month  only,  beyond  the 
original  nine  months  can 
be  obtained  for  filing  the 
complete  specification, 
and  the  stamp  duty  re¬ 
quired  on  the  form  is  £2.’ 

This  statement  brings 
down  upon  me  the  scath¬ 
ing  reply  of  C.  E.  (p.  763, 

No.  152),  in  which  he  refers 
me  to  the  Patent  Office 
Rules,  where  I  am  to  find 
that  he  is  right  and  I  am 
wrong !  Now,  Mr.  Editor, 

I  have  before  me  the 

Patents,  etc.,  Acts,  1883  to  1888  (consolidated),  and  I  seated  by  an  evenly  corrugated  circular  piece  of 
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Fig.  1.— Sectional  Elevation.  Fig.  2.— Plan.  Fig.  3.— Enlarged  View  of  Vessel 
Ran,  etc.  Fig.  4.— Cross  Section  of  Rail 


in  Part  II.,  Section  8, 1  find  these  words :  ‘A  com 
plete  specification  may  be  left  within  such  extended 
time,  not  exceeding  one  month  after  the  said  nine 
inonths,  as  the  Comptroller  may,  on  payment  of  the 
prescribed  fee,  allow.  Unless  a  complete  specifi¬ 
cation  is  left  within  that  time,  the  application 
shall  be  deemed  to  be  abandoned.'  And  in  the 
Patent  Rules  I  find,  in  the  list  of  fees,  ‘  For  enlarge¬ 
ment  of  time  for  filing  complete  specification,  not 
exceeding  one  month,  £2.’  Now,  Sir,  having  given 
C.  E.  incontestable  proof  that  my  original  statement 
was  correct,  I  call  upon  him  to  be  ‘  plucky  enough  ’ 
to  acknowledge  his  error.” 

Connecting  Rink.— Baptista  writes  :  With 
regard  to  the  connecting  link  for  chains  mentioned, 
in  Work  (No.  152,  page  759),  I  beg  to  say  that  links 
similar  to  the  one  described  are  for  sale  in  the  ship 
chandlers’.  stores.  I  say  similar,  for  they  are  not 
exactly  alike,  being  sold  in  two  or  three  different 
shapes.  One  link,  I  remember,  is  in  two  halves, 
connected  by  a  pivot,  the  arrangement  for  intro¬ 
ducing  the  links  of  the  chains  to  be  connected  being 
particularly  ingenious,  though  rather  difficult  to 
describe  on  paper.  I  am  sure  if  the  writer  pays 
a  visit  to  some  ship  chandler’s  or  ironmonger’s,  he 
will  see  links  rivalling  in  ingenuity  the  excellent 
one  which  he  describes.” 

LI.— Questions  Answered  by  Editor  and  Staff. 

Brass  Ferrules.  —  Resilient  (Hoxton).—Axe 
these  required  for  fishing-rods  or  similar  purposes? 
If  so,  you  might  try  G.  Curvell,  Jewry  Street,  Win- 
chester.-M.  M. 

Model  Boiler.— G.  S.  ( Fulham ,  S.  W.). — About 
14  or  15  B.W.G.  will  be  amply  stout  enough  if  you 
have  it  of  solid  drawn  tube,  which  I  strongly  advise 


sheet-iron  (b)  painted  to  represent  the  sea.  Various 
kinds  of  waves  could  be  made.  The  corrugations 
should  be  made  suitable  to  the  size  of  the  boat,  but 
they  should  not  he  too  deep,  or  the  power  necessary 
to  drive  the  boat  could  not  be  obtained  from  a  clock 
works.  A  circular  dose  can  now  be  out  out  so  that 
a  slot  (c)  is  left  through  which  the  boat  supports 
pass.  The  central  portion  must  be  carried  on 
turned  pillar  (e)  rigidly  fixed  into  support  (/)  fastened 
to  the  bottom  of  the  box.  The  exterior  portion  can 
be  fastened  to  the  wood  of  the  box.  Below  the  slot 
(c)  a  brass  channel  rail  (i)  should  run  all  the  way 
round,  every  point  in  its  circumference  being  equi¬ 
distant  from  and  exactly  underneath  the  surface  of 
the  sea  at  the  slot.  This  rail  (£)  is  so  constructed  that 
by  means  of  two  broad  wheels  (J),  with  central 
projections  on  the  rim  to  fit  the  channel  rail,  the  boat 
is  kept  perfectly  steady.  The  end  of  the  finger  (d) 
should  pass  through  the  slot  (c)  with  a  washer  fixed 
on  either  side,  just  allowing  the  end  of  d  to  pass 
easily  up  and  down  the  slot,  but  with  as  little  shake 
as  possible.  The  finger  (d)  must  be  fixed  to  the  top 
of  the  sleeve  (g)  of  spur  wheel  (h),  the  sleeve  and 
wheel  being  drilled  to  fit  pillar  (e)  and  turn  round 
on  it.  The  wheel  ( h )  can  be  placed  in  any  suitable 
position  as  regards  height  on  the  sleeve  ( g ),  so  that 
it  will  gear  with  the  last  of  the  train  of  clockwork 
wheels.  You  must  arrange  the  works  of  clock  to 
suit  the  power  required,  taking  out  some  of  the 
quick-running  weak  wheels,  so  that  you  will  obtain 
the  necessary  power  to  drive  the  boat,  which  should 
be  as  light  as  possible.  I  hope,  these  few  remarks 
will  be  sufficient  to  help  you  on  your  way,  as  I 
cannot  lengthen  them  out  in  “  Shop”  columns,  the 
space  is  so  crowded  at  present.— P.  B.  H. 

Gloss. —Iris.— The  special  and  particular  gloss 
upon  any  class  of  fancy  goods  may  be  obtained  by 


methods  quite  beyond  the  amateur's  conditions  of 
work.  A  polish  must  either  be  brushed  on  or 
“rubbered"  on,  unless  the  article  is  of  a  nature 
suited  to  japanning  and  stoving.  If  you  require  a 
black  varnish  or  polish  for  cabinet  work  (trade 
quantities),  write  either  H.  Kershaw,  Newington 
Causeway,  S.E.,  or  C.  W.  Waters,  Great  Eastern 
Street.  If  yours  is  merely  a  fancy  novelty,  you  can 
get  nothing  more  suitable  than  a  small  pot  of  a  good 
maker's  black  enamel.  These  things  cannot  be 
satisfactorily  ma.de  by  novices  from  recipes.—  F.  P. 

Smoking  Chimney  and  Damp  Walls.  — 
Slievenaman.  —Doubtless  the  opening  between 
the  two  flues  would  have  a  bad  effect  on  the 
draught,  aDd  it  would  be  well  to  try  the  effect  of 
stopping  it  before  proceeding  to  further  alterations. 
Your  damp  wall,  I  presume,  has  a  rainy  exposure— 
to  south  or  south-west,  perhaps.  Cement  painted, 
and  the  paint  renewed  every  third  year,  would,  no 
doubt,  keep  it  dry ;  but  if  your  walls  are  not  too 
high,  and  the  situation  one  in  which  you  can  grow 
ivy,  why  not  try  that  natural  remedy?  It  is  cheapest, 
and  looks  best.  The  leaves  overlap  each  other,  and 
throw  off  the  rain  like  weather-slates.  By  planting 
it  I  have  made  the  one  damp  corner  of  my  own 
house  perfectly  dry,  and  have  now  bookshelves  in 
it.  Put  in  well-established  plants— such  as  have 
had  four  or  five  gears’  separate  growth— cutting 
them  down  to  within  20  in.  of  the  ground,  and  they 
will  soon  cover  any  required  space.  Y our  ivy  must, 
of  course.be  kept  trimmed 
away  from  spouts,  which 
it  is  apt  to  fill,  and  from 
roofs,  on  which  it  dis¬ 
places  the  tiles. — M.  M. 

Secret  Dovetailing.— 
G.  F.  B.  (Victoria  Bar¬ 
racks).— 'The  article  treat¬ 
ing  of  this  subject  ap¬ 
peared  inNo.  129  ofWoRK. 
Telegraph  Posts.  — 

K.  M.  D.  (Harling).— In 
ordinary  building  opera¬ 
tions,  a  coating  of  red- 
lead  paint  answers  for 
preserving  wood  that  is 
fixed  in  “mother  earth.” 
Two  methods  are  open  to 
use  :  one,  soaking  in  oil, 
or  of  a  similar  nature, 
such  as  will  penetrate  the 
wood,  and  then,  when  dry, 
encase  the  particles  with 
a  film;  or  a  body  mix¬ 
ture  of  paint  or  tar,  which, 
by  the  nature  and  thick¬ 
ness  of  the  coatings,  seals 
up  the  wood  from  atmo¬ 
sphere  and  moisture.  I  ■ 
do  not  know  of  any  special 
mixture  in  use  for  above 
purpose.  Oil  pigment 
mixed  with  petroleum  is 
also  a  good  and  cheap 
^aint. — F.  P. 

Accumulators.— J.  H. 

L.  (Kensington).  — Illus¬ 
trated  instructions  on 
making  accumulator  cells 
were  given  in  No.  101,  p. 
790,  Yol.  H.  of  Work.  If 
you  require  a  current  of 
4  amperes  for  a  period 
of  four  hours,  at  a  pres¬ 
sure  of  25  volts,  you  must 
have  thirteen  cells,  each 
cell  furnished  with  lead 

plates  exposing  a  surface  area  of  three  square  feet  to 
the  action  of  the  acid.  The  surface  area  may  be  ob¬ 
tained  by  employing  several  small  plates,  or  by 
means  of  three  large  plates  in  each  cell.  As  the 
pressure  of  the  current  from  each  cell  equals  2 
volts,  you  may  obtain  any  multiple  of  2  up  to  26  by 
cranecting  the  cells  in  series ;  thus,  two  cells  will 
give  a  current  of  4  volts,  three  cells  a  current  of 
6  volts  pressure,  and  so  on.  Twelve  of  the  cells  may 
he  charged  in  series  at  once  by  the  current  from 
your  dynamo,  if  the  commutator  of  the  machine  is 
suitable  to  the  purpose  of  charging  accumulators — 
that  is,  if  it  has  more  than  two  parts. — G.  E.  B. 

Electrical  Terms.  —  R.  S.  (Felixstoioe).  —  The 
terms  volt,  ampere,  watt,  and  ohm,  used  in  writ¬ 
ings  on  electric  lighting  subjects,  are  names  given 
to  measurements  of  electric  currents  and  conductors 
for  the  same.  The  volt  is  a  unit  of  electric  current 
pressure,  equal  to  that  obtained  from  one  Daniell 
cell.  The  ohm  is  a  unit  of  resistance  measurement 
in  an  electric  current  conductor,  and  equals  nearly 
that  of  6  ft.  of  No.  36  pure  copper  wire.  The 
ampere  is  the  unit  of  electric  current  volume, 
equalling  that  obtained  from  a  current  of  one  volt 
through  a  resistance  of  one  ohm.  The  watt  is  a 
unit  representing  the  combined  volume  and  pressure 
of  the  current,  as  per  example :  2  amperes  x  8  volts 
=  16  watts.— G.  E.  B. 

Safety  Bicycle.— X.Y.  (Princes  Risboro').— The 
articles  on  the  “Safety  Bicycle”  appeared  in  Work, 
Nos.  107,  111,  115,  119,  124,  127,  132,  137,  142. 

Breeding  Cage.— J.  P.  (Liverpool).— An  article 
on  “  A  Breeding  Cage  for  Canaries  ”  appeared  in 
Work,  No.  108. 

Bookbinding.  —  A  Novice. —  The  articles  on 
“Bookbinding”  appeared  in  Nos.  6,  9,  57,  61,  65,  69, 
72,  75,  80,  and  85  of  Work. 
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Couch  Bedstead.— H.  S.  S.  (Monkwear mouth). 
This  appeared  in  Work,  No.  130. 

Picture-Frame  Making.— No  Name.— Articles 
appeared  in  Work,  Nos.  100  and  109. 

III.— Questions  Submitted  to  Readers. 

*,*  The  atten  t  ion  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Musical  Glasses.— J.  R.  S.  (Liverpool)  asks  for 
the  proper  solution  with  which  to  wet  the  fingers  to 
induce  music  from  twenty-eight  glasses  he  has  got 
together. — [Doubtless,  some  obliging  reader  will  help 
J.  R.  S.  In  the  meanwhile,  should  our  friend  be 
visiting  London,  he  should  seek  out  Paternoster 
Row  between  one  and  two  o’clock  in  the  day.  There 
he  will  be  pretty  certain  to  discover  a  genius  of 
romantic  mould,  who,  with  the  aid  of  a  puddle  of 
water  and  a  few  glasses,  has  been  successfully  con¬ 
tributing  to  the  glories  of  the  London  street  music, 
to  our  knowledge,  for  the  past  twenty  years.— Ed.] 

Puzzle  Tobacco  Box. — J.  T.  ( Sunderland ) 
writes: — “Will  some  reader  kindly  give  me  a 
sketch  of  puzzle  brass  tobacco  box  ?  ” 

C.  T.  Monogram.  — M.  ( Prince's  Park)  writes  :— 
“Will  some  reader  please  give  me  a  design  for 
monogram,  C.T.,  to  carve  in  oak  for  panel?” 

Wind-Power  Grindstone.— P.  T.  (Birmingham) 
writes “  I  should  feel  thankful  if  some  of  my 
fellow-readers  of  Work  would  kindly  give  me  a 
sketch  of  a  windmill  of  a  sufficient  size  to  turn  a 
grindstone,  say,  3  ft  in  diameter ;  informing  me  also 
if  the  fans  can  be  made  to  regulate  according  to  the 
power  of  the  wind.” 

Ebonising  Fretwork.— Utile  Dulci  writes  :— 
“Would  any  obliging  reader  acquaint  me  with  the 
best  methods  and  the  materials  necessary,  adding 
probable  cost,  for,  first,  ebonising  fretwork  cut  out 
of,  say,  common  woods  usually  employed  for  this 
purpose ;  and  secondly,  for  gilding  fretwork  made 
of  the  same  material,  a  liquid  for  the  latter  being 
preferred?” 

Electric  Locomotive  Engine. —  J.  J.  (Black¬ 
pool)  writes:— "I  have  a  small  model  locomotive 
engine  which  will  work  by  steam.  Can  I  make  it 
to  work  with  electricity  ?  If  so,  will  any  reader  of 
Work  please  state  how,  and  where  I  can  obtain  the 
necessary  materials  ?” 

Lathe.— Richmond  V a  writes  Can  anyone 
recommend  me  a  publication  giving  directions 
shortly  and  concisely  as  to  turning  metal  in  a  lathe  ? 
I  have  a  lathe  with  all  tools  complete,  but  no  one  to 
show  me  their  use.” 

French  Polishing.  —  Richmond  Va  writes:— 
“  As  an  amateur,  I  have  never  succeeded  with 
French  polishing,  so  have  looked  all  round  for  a 
substitute,  which  I  think  I  have  found.  Will  some¬ 
one  who  has  tried  it  give  me  their  experience? 
Here,  in  the  U.S.  A.,  the  manufacture  and  polishing 
of  furniture  is  carried  to  much  perfection.  So  far 
as  Richmond  is  concerned,  French  polishing  is 
scarcely  known,  being  too  troublesome ;  they  go  in 
for  quick  methods  here.  Several  coats  of  hard  oil 
finish  (or  shellac  varnish,  which  is  said  to  -  o  as 
well)  are  laid  on  the  piece  to  be  polished,  the  sur¬ 
face,  when  dry,  to  be  rubbed  down  smooth  with 
powdered  pumice-stone  and  water.  When  a  suffi¬ 
cient  depth  is  obtained,  a  final  coat  of  varnish  is 
laid  on  ;  and  to  produce  a  glassy  surface  on  this, 
rotten-stone  is  applied  with  a  damp  woollen  rag, 
and  the  dry  palm  of  the  hand  rubbed  over  it  pro¬ 
duces  a  surface  which  French  polish  will  not  beat. 
I  have  seen  the  rotten-stone  applied,  and  can  testify 
to  the  beautiful  surface  it  gives  to  the  rough  var¬ 
nish.  I  am  told  that  this  process  is  quite  as  durable 
as  French  polish.” 

Chip  Carving  — Peterboro’  writes “  Will  any 
reader  please  give  me  information  on  chip  carving?” 

Syrups. — W.  W.  ( Glasgow )  writes: — “I  would 
thank  any  correspondent  if  he  would  tell  me  the 
name,  price,  and  publisher  of  any  books  on  the 
making  of  syrup  for  aerated  waters  on  a  large 
scale.” 

Skin  Preparing.— R.  R.  (Harrow  Road )  would 
ask  a  brother  subscriber  to  tell  him  how  to  dress 
hare  and  rabbit  skins  so  as  to  get  a  chamois-leather 
body  with  the  fur  on ;  and  what  materials  to  use 
with  that  result. 

Sugar  Soap,  Brushes,  etc.— S.  J.  G.  ( London , 
W.C-)  writes  :—“  Will  some  correspondent  kindly 
inform  me  what  are  the  ingredients  of  ‘sugar 
soap,'  such  as  painters  use  for  cleaning  paint  and 
varnish  work,  and  the  proper  strength  to  use  it,? 
Also  the  best  way  to  keep  paint  and  varnish  brushes 
from  getting  hard  and  unfit  for  use  after  use.” 

Frame-making  Trade.  —  Sentinel  writes :  — 
“  Can  any  practical  hand  say  or  advise  which  is  the 
most  useful  and  thorough  mitre-cutting  machine  in 
the  trade — say,  the  one  by  the  Britannia  Co.,  or 
Booth  Bros.,  or  any  other  ?  Also,  where  could  I 
obtain  mount-cutting  tools,  etc?  ” 

Monogram.— Tinsmith  writes  Will  anyone 

kindly  give  me  a  monogram  for  R.  F.  for  fretwork  ?  ” 

Fat,  To  Purify.— L.  H.  (Everton)  will  thank  a 
correspondent  to  tell  him  how  to  clean  dripping  and 
other  fats  for  edible  purposes. 

Miners’  Drills.  —  Lanarkshire  writes: — "I 
shall  be  obliged  if  any  reader  would  give  me  a 
description  for  making  a  hand  machine  for  twisting 
miners’  drills  from  1  ft.  4  in.  to  1  ft.  6  in.  in  length, 
the  steel  to  be  twisted  being  l,i  in.  and  ;  in.” 


IV.— Questions  Answered  by  Correspondents. 

Besom  Makers.— W.  G.  tRuabon)  writes,  in 
reply  to  L.  S.  D.  (No  Address)  (see  No.  144,  page  635), 
that  Mr.  Thomas  Jackson,  of  Tai  Nant,  near 
Ruabon,  manufactures  heath  and  birch  besoms. 

Candle  Making.— J.  H.  W.  ( New  Brompton) 
writes,  in  answer  to  J.  W.  W.  ( Renshaw )  (see  No. 
153,  page  782) “  I  have  had  a  long  practical  expe¬ 
rience  in  candle  making.  Have  you  a  steam  boiler 
workable  up  to  20  lbs.  per  square  inch?  Whatever 
process  you  may  choose  to  adopt,  steam  is  one  of 
the  most  necessary  things.” 

Venetian  Blind  Laths.- Hall  writes,  in  reply 
to  H.  H.  ( Chacewater )  (see  No.  151,  page  750) :— “  You 
can  get  laths  in  this  city  (Birmingham)  from  A. 
Shepherd,  58,  Ludgate  Hill ;  Blind  Co.,  192a,  Coven¬ 
try  Road ;  H.  Edwards,  9,  Stafford  Street.” 

Tailors'  Cutting  and  Fitting.— Messrs.  Simpson 
and  Johnston  (Llanbryde)  and  C.  K.  (109,  Wellington 
Street,  Gorton )  desire  G.  R.  D.  (Cheetham)  (see  No. 
151,  page  733)  to  place  himself  in  communication 
with  them. 

Old  Paper.— J.  H.  B.  (Pendleton)  writes,  ir.  reply 
to  J.  W.  (Plumstead)  (see  No.  148,  page  702) :— “  Mr. 
Chas.  Hatton,  Gaythorn  Paper  Mills,  Manchester, 
purchases  old  paper,  etc.  He  would  send  J.  W.  his 
terms  on  application.” 

Wood.— M.  ( Bishop  Auckland)  writes  to  J.  B. 
( Birmingham )  (see  No.  153,  page  782)  :— “  Try  J. 
Parker,  Highgate  Street  and  Conybere  Street; 
W.  D.  Rudder  &  Son,  Chester  Street  and  Hubert 
Street ;  or  J.  Ball,  Midland  Saw  Mills,  Penn  Street 
—all  in  Birmingham.” 

Marble  Stains.— J.  L.  (Upper  Holloway)  writes 
to  Sculptor  (see  No.  152,  page  764) : — “If  Sculptor 
will  get  some  salts  of  wormwood,  and  dissolve 
in  warm  water,  then  mix  with  whiting  into  a 
moderate  paste,  and  apply  to  stone  or  marble,  and 
let  it  remain  upon  either  for  twenty-four  hours— and 
if  not  successful  the  first  time,  apply  again — he 
will  draw  all  stains  out  of  marble,  and  clear  all 
lichen  either  from  sandstones  or  oolitic  stones. 
Thoroughly  wash  the  stone  with  a  strong  soap  (say, 
of  Hudson's  No.  2  soap  powder)  and  lukewarm 
water,  and,  when  thoroughly  dry,  give  a  coat  of 
sulphuretted  oil.  He  can  make  his  own  oil.  Boil  in 
a  bath  one  quart  of  linseed  oil  for  one  hour,  with 
4  lb.  of  flower  of  sulphur,  gently  and  continually 
stirring  same ;  then  take  olf  fire,  and  let  cool ;  then 
pour  oil  from  sediment,  using  oil  upon  stone.  No 
lichen  will  hurt  his  stone  if  out  exposed  to  the  air, 
for  the  rain  will  wash  all  clean  every  time.  I  have 
cleaned  several  statues  with  nothing  but  Hudson's 
No.  2  and  water.” 

Blowing  Fan.— K.  H.  (Blackburn)  writes:— “I 
take  it  that  Warehouseman  (see  No.  151,  page 
750)  has  power  in  his  warehouse.  He  should  write 
to  the  ‘  Blackman  Air  Propeller  Company,  Limited,’ 
63,  Fore  Street,  London,  E.C..  giving  them  the 
length,  breadth,  and  height  of  the  place  he  wishes 
to  ventilate.  They  will  then  send  him  full  particu¬ 
lars  as  to  how  the  ventilation  should  be  carried  out.” 

Galvanised  Iron.— K.  H.  ( Blackburn )  writes  : — 
“  The  following  is  taken  from  Molesworth’s  ‘Engi¬ 
neering  Formulre,’  and  may  suit  Colonist  (see  No. 
151,  page  750).  (1)  Pickle  the  article  six  or  eight 
hours  in  water  containing  about  1  per  cent,  of 
sulphuric  acid  held  in  wooden  vessels.  The  acid 
requires  to  be  renewed  from  time  to  time,  according 
to  the  quantity  of  iron  pickled.  (2)  After  pickling, 
scour  and  wash  well  in  clean  water.  (3)  Keep  the 
article  under  clean  water  (in  which  a  little  fresh 
burnt  lime  has  been  stirred)  until  ready  for  the  next 
process.  (4)  Immerse  in  chloride  of  zinc  for  one  or 
two  minutes,  until  a  skin  of  fine  bubbles  is  formed 
on  the  surface.  (5)  Dry  the  article  on  a  heated  iron 
plate,  then  immerse  it  in  a  bath  of  molten  (not 
glowing)  zinc  until  it  acquires  the  temperature  of 
the  zinc  bath.  The  surface  of  the  molten  zinc 
should  be  protected  by  sal-ammoniac  or  some  other 
substance.  In  some  cases  there  is  a  partition  at  the 
surface  of  the  bath,  one  portion  of  the  surface  being 
protected  with  sal-ammoniac,  the  other  with  a 
layer  of  charcoal.  (6)  Beat  the  article  while  hot,  to 
remove  the  excess  of  zinc.” 

Utilising  Coal-dust.  —  W.  J.  B.  (Deptford) 
writes  to  Householder  (see  No.  151,  page  750): — 
“  A  cheap  fuel  may  be  made  by  mixing  two  parts 
coal-dust,  two  parts  saw-dust,  four  parts  sand,  and 
one  of  clay  with  water.  Mould  into  lumps,  and  set 
aside  to  dry.  These  will  not  light  a  fire,  but  can  be 
used  in  conjunction  with  a  little  coal  to  maintain 
heat.” 

Telegraph  Instrument.— M. (Bishop  Auckland ) 
writes  to  Telegraphist  (see  No.  155,  page  814) : — 
“  You  will  require  a  small  magnet,  about  }  in.  by 
-j,;  in.,  and  of  suitable  length,  fixed  on  a  steel  axle, 
and  made  to  swing  on  pivots.  One  end  of  the  axle 
projects  through  the  dial,  and  has  a  needle  fixed  by 
one  end  to  it,  and  with  a  pin  at  each  side  to  prevent 
it  swinging  too  far ;  two  coils  of  silk-covered  copper 
wire  on  brass  or  paper  bobbins  are  fixed  inside,  and 
the  magnet  swings  inside  the  coils.  The  wire  from 
the  coils  is  connected  at  one  end,  and  the  other 
ends  are  brought  through  two  keys,  or  a  handle 
fixed  on  an  axle,  which  is  contrived  to  reverse  the 
current  by  pressing  either  key.  or  by  moving  the 
handle  to  right  or  left.  A  LeclanchC  battery  will 
work  it.” 

“Great  Eastern.”— Rev.  J.  P.  (Durr us)  writes, 
in  answer  to  Model  S.  L.  (see  No.  155,  page  814)  :— 
“  The  dimensions  of  the  Great  Eastern  were  : 
Length,  692  ft. ;  beam,  83  ft. ;  depth,  59  ft. ;  six  masts  ; 


25,000 tons  burden;  draught  of  water  when  laden, 
30  ft,  ;  screw  and  paddle  ;  four  decks ;  spread  6,500 
square  yards  of  canvas.  The  above  particulars  are 
taken  from  a  medal  struck  when  the  great  ship  was 
built.  There  is  a  representation  of  the  vessel  on  the 
medal.” 

Glass  Blowers. — C.  G.  M.  (Penistone)  writes,  in 
answer  to  Drosfaea  (see  No.  156,  page  830) : — 
“  Towrison  &  Mercer,  Bishopsgate  Street  Within, 
keep  all  kinds  and  sizes  of  glass  and  tubing.  They 
also  make  chemical  and  scientific  glass- ware  of  ail 
sorts.” 

Engine  for  Lathe.— D.  (Holyrood)  writes,  in 
reply  to  Lathe  (see  No.  150,  page  733) :  —  “  I 
should  advise  him  to  write  to  Crossley  Bros.,  Man¬ 
chester,  or  to  Andrews  &  Co.,  Stockport.  They 
both  make  an  engine  for  small  powers,  vertical 
stroke,  which  occupies  very  little  floor  space,  and 
turn  out  first-class  work  that  can  be  depended  on.” 

Antique  Furniture  Designs.— M.  (Bishop 
Auckland)  writes  to  H.  R.  ( Kidderminster ) 
(see  No.  153,  page  782) One  of  the  following 
books  may  suit  you.  ‘Antique  Furniture,'  price 
36s.  ;  ‘Furniture  of  the  Sixteenth,  Seventeenth, 
and  Eighteenth  Centuries,’  by  Pequenotz,  price 
36s.  ;  ’  Specimens  of  Ancient  Furniture,’  by  H. 
Shaw,  25s.  ;  ‘  Examples  of  Ancient  and  Modem 
Furniture,’  by  B,  J.  Talbert,  price  28s. ;  from 
Batsford,  High  Holborn.” 

“Great  Eastern”  Model.— W.  M.  ( Stechford ) 
writes  to  Models.  L.  (see  page  814,  No.  155):— “I 
have  a  large  model  of  the  Great  Eastern  in  glass 
case  complete  that  I  want  to  sell.  If  your  corres¬ 
pondent  hands  over  two  guineas  to  the  National 
Lifeboat  Institution,  he  can  have  it.  The  glass, 
mahogany  case  about  3  ft.  6  in.  long,  1  ft.  8  in.  high, 
and  11  in.  deep,  with  sea  view  painted  as  background, 
without  the  vessel,  is  worth  at  least  30s.,  so  he  can 
have  a  bargain,  and  secure  the  lifeboat  at  the  same 
time.  Cardboard  men,  2,000  on  deck  and  in  rigging, 
show  half  the  number  she  can  carry  ;  the  remaining 
2,000  are  supposed  to  be  below.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  Shop,  upon  which 
there  is  are at  pressure  An  Apprentice  Carpenter:  J.  H 
( Stratford );  T.  B.  B. ,  Junr.  (Manchester) ;  W.  J.  ( Laurence¬ 
kirk ):  Vulcan  ;  J.  H.  (Oldham):  J.  B .  (Burton-oiuTrent) ;  A.  B. 
( Westminster) ;  W.  L.  ( Basford );  Photographic  Society 
(India) :  BRU6H  ;  Learner  :  S.  C.  ( Ashton-vnder-Lyne) ;  H.  S. 
(Birkenhead) ;  G.  W.  W.  (Shields);  H.  A.  A.  (Bristol) ;  Reader; 
R.  G.  (Grantham) :  W.  R.  H.  (Lincoln):  P,  M.  (Wigan)  ;  A.  B.  L. 
( Sotting  ham);  Mexico:  J.  S.  (Sheffield):  A.  E.  A.  (Ipswich); 
Celluloid  Barley;  J.  H.  H.  (Robert.  Town);  Barra:  T.  R. 
(No  Address );  J.A.  (Bow);  Clock;  W.  M.  LPortlandr,  Eddifra  ; 
Several  Daily  Readers:  Socrates:  A.  D.  (Sheffield);  w.  h. 
(Rotherhithe) ;  R.  A.  R.  B.  (Oxford)  ;  G.  R.  (Manchester)  ;  J.  H.  S. 

( Basingstoke );  C.  H.  VV ,  (Sen combe)  ;  R.  D.  T.  (Marylebone) ; 

G.  P.  W.  (Ulceby);  H.  B.  S.  ( Liverpool );  E.  R.  A.  (Devonport); 
C.  M.  (Norwich);  J.  A.  M.  ( Bathfriland ) ;  C.  L.  ( Cheic  Magna)  ; 

H.  L.  (Lancaster) ;  H.  L.  H.  ( Hampstead ):  S.  V.  (No 
Address ):  J.  J.  (Bromley);  F.  P.  (Wellington);  E.  C.  S.  (Stoke 
Bishop )  ;  L.  G.  ( Dorking ) ;  F.  S.  L.  (Liverpool);  G.  H.  H.  i Leeds'; 
F.  F .(Krith)  ;  L.  F.  (Liverpool)  ;  W.  H.  ( Londonderry i  ;  W.  T. 
(lloughton-le-Spring);  C.  G.  M.  (Penistone);  A.  M.  B.  (Dublin) ; 
Rev.  J.  P.  (Durrus). 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [24  k 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath,  ioo 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

Fret,  Carving,  and  Repousse  Patterns.— 
100  of  either,  full-size,  is.;  35  Fret  Photo  Frames,  is.  ;  30 
Fret  Brackets,  is.  ;  100  Sign-writer’s  Stencils,  is.  ;  300 
Turning  Designs,  is.  ;  400  small  Stencils,  is. ;  500  Shields, 
Monograms,  &c.,  is.,  postage  free. —  F.  Coulthard,  Dar¬ 
lington  Street,  Bath  (late  Bournemouth).  [2  s 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre¬ 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [22  r 

Fretwork  Designs. — 25  small,  4d.;  six  large  Brackets, 
is.  id.;  six  grand  Photo  Frames,  is.  id.;  Catalogue  of  300 
Miniatures,  6d.  Lists  free.  —  Taylor’s  Fretworkeries, 
Blackpool.  [25  r 

Moor’S  Blowpipe,  as  noticed  in  Work,  No.  155, 
2S.  9d.,  post  free. — Moor,  23,  Hill’s  Road,  Cambridge.  [27  r 
Wanted. — Agents  everywhere  to  solicit  orders  for 
Hendy's  Patent  Brush  Handle.  Write  for  particulars. — 
John  Hendy,  21,  Brougham  Street,  Bolton.  lis 

Water  Motors,  from  5s.  each  ;  %  h.-p.,  20s. ;  list,  one 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [4  s 
Buyers  of  Gas  or  Steam  Eneines,  Machinery,  and 
Tools,  should  call  at  Britannia  Co.,  100,  Houndsditch, 
London,  or  send  2d.  for  the  Tool  and  Machinery  Register, 
containing  4,000  lots  wanted  and  for  sale.  Address — 
Register,  Britannia  Co,,  Colchester.  [2qr 

Injectors,  simple  and  reliable;  a  bojT  can  use  them; 
21s.,  30s.,  40s.  Liberal  trade  discount. — Powell,  Engi¬ 
neer,  Tunbridge  Wells.  [5  S 

Bird-Stuffing,  illustrated,  7d.  ;  egg  drills  and  blow¬ 
pipe,  is.  ;  egg-collecting  outfit,  2s.  Illustrated  catalogue, 
naturalists’  requisites,  entomological  apparatus,  artificial 
eyes,  2d. — Messrs.  Davis,  Taxidermists,  Dartford.  [6  s 
For  Sale. — Self-acting  Fountain  for  Garden.  Will 
work  5  hours.  New,  20s.  Particulars— A.  Johnston, 
Clothier,  Lhanbryde,  N.B.  [3s 

WORK,  Vols.  I..  II.,  III.— Quite  perfect.  Vol.  I. 
is  bound.  VVhal  offers  in  cash  ? — X.  Y.,  c/o  Cutbush,  High 
Street,  Highgate,  London. 

Wanted. — Back  numbers  of  Work,  from  the  com¬ 
mencement.  What  offers?  Must  be  cheap.  Apply — 

William  Griffith,  9,  Philip  Terrace,  Tottenham,  N. 
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“  Well  ivritten  tales,  bristling  with  incident  and  novel  situations.”— The  Leeds  Mercury. 
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GIVEN  AWAY  !  YOUR  NICKEL  SILVER 

PEN  <£;  PENCIL  CASE, 

with  your  name  in  Rubber,  complete,  Stamps,  or  for  j 
Name  or 
Monogram. 

Rubber 
Stamp  for 

Marking  Linen  or  Paper,  enclose  3\cL  stamps  or 
postage,  &c.  Mention  this  paper,  and  address— 

Crystal  Palace  (John  Bond's)  Gold 
Medal  Marking  Ink  Works.  75,  Southgate  Road, 
London,  ISf.  CAUTION  :  Original  Patentee  of  the  6d.  and  is. 
Crystal  Palace  (John  Bond’s)  Propelling  Metallic  Marking  Ink  Pencil. 

THE  FINEST  CYCLES!  lust  rated 

Lists  gratis  and  post  free.  Easy  terms, 
from  ios.  monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  £6  to  £25. 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
MFC.  CO.,45,Everton  Rd., 
Liverpool:  Manchester  De- 
pot:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
\Vorksi^howroomsi^nd^^dine^S^iooh4^Higl^t^Caindei^^wn. 

ESTABLISHED  1851. 

glRKBECIi  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOB 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT.  Manager. 

THE  POLYTECHNIC  SERIES. 

Consisting  of  Practical  Illustrated  Manuals  specially  pre¬ 
pared  for  Students  of  the  Polytechnic  Institute,  Regent 
Street,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  in  Carpentry  Work¬ 

shop  Practice.  Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry, 

including  Graphic  Arithmetic.  Vol.  I.  Ele¬ 
mentary  Stage.  Cloth  gilt,  3s. 

Forty  Lessons  in  Engineering  Work¬ 

shop  Practice,  is.  6d. 

Technical  Scales.  In  Set  of  Ten  in 

cloth  case,  is.  per  set.  Also  on  celluloid,  in 
case,  ios.  6d.  per  set. 

Elementary  Chemistry  for  Science 

Schools  and  Classes.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A 

Series  of  Forty  Drawings.  Cloth,  ios.  6d.  ; 
or  copies  of  any  Plate  may  be  obtained  in 
quantities  of  not  less  than  one  dozen,  price 
is.  6d.  per  dozen. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


jgg|L _ 

No.  912,  at  2d. 


Volume  V.  of  The 
Amateur  commences  with 
the  January  Part,  1892  ; 
now  ready.  Lists  43  and 
44  of  designs,  wood,  ma¬ 
chines,  tools,  and  cabinet 
fittings  free.  All  goods 
greatly  reduced  in  price. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

Lonsrrooisr,  e.o. 


NEW  REGISTERED  HAND  BEADER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Beader,  Hollow  Fancy  Reeds.  Length, 
gk  in.  Post  free,  2s.  6d.  Send  for  our  200-Page  Cata¬ 
logue,  700  Illustrations.  By  post,  6d. 

MOSELEY  &  SON,  323,  High  Holborn. 


SAVES  C  LEA  N I N  G  &  POLISH  I N  C 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico"  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  he  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

( See  Notice  in  “  Work,"  August  22,  1891.) 

THE  DOUBLE  -  POINTED  NAIL 

( Durrans  Patent). 

For  Dowelling  Joinery  of  all  Kinds. 

Invaluable  for  Carpentry  of  every  Descrip tion. 

Particularly  Useful  to  Amateurs. 

Machine  Steel  cut  Nails,  2  in.,  1  in.,  i\  in.,  9d.  per  gross.; 
if  in.,  is.  per  gross. 

Sample  boxes,  assorted  sizes,  6d.  ;  by  post,  8d. 

These  Nails  are  a  perfect  protection  for  fence  tops  arrj 
trellis  work,  preventing  the  ravages  of  trespassers  ana  cats. 

Malleable  Iron  Fence  Nails. 

Sizes,  ijin.,  2  in.,  3  in.,  4  in.,  5  in.,  and  6  in.,  in  7  lb.  bags, 
3s.  6d.  ;  per  cwt.,  55s. 

Durrans *  Patent  Nail  Syndicate ,  JAmitedr 
43  and  44,  Upper  Baker  Street,  London,  N.W. 


Charles  Haddon  Spurgeon-  By  the  Rev.  G.  Holden 

Pike.  With  Portrait,  crown  8vo,  cloth,  Is.,  forms  a  NEW  VOLUME  of 

THE  WORLD’S  WORKLERS. 

A  Series  of  New  and  Original  Volumes  by  Popular  Authors.  With  Portraits  printed  on 
a  tint  as  Frontispiece ,  cloth.  Is.  each. 

Volumes  already  Published  : — 


General  Gordon.  By  the  Rev.  S.  A.  Swaine. 

Sir  Henry  Havelock  and  Colin  Campbell,  Lord 
Clyde.  By  E.  C.  Phillips. 

David  Livingstone.  By  Robert  Smiles. 

The  Earl  of  Shaftesbury.  By  Henry  Frith. 

Dr.  Guthrie,  Father  Mathew,  Eiihu  Burritt, 
Joseph  Llvesey.  By  John  W.  Kirton,  ll.d. 
George  Muller  and  Andrew  Reed.  By  E.  R. 
Pitman. 

Thomas  A.  Edison  and  Samuel  F.  B.  Morse. 

By  Dr.  Denslow  and  J.  Marsh  Parker. 

Sir  Titus  Salt  and  George  Moore.  By  J.  Burnley. 
George  and  Robert  Stephenson.  ByC.L.MAT^Aux. 


Charles  Dickens.  By  H.s  Eldest  Daughter. 
Handel,  By  Eliza  Clarke. 

Turner  the  Artist.  By  the  Rev.  S.  A  Swaine. 
Abraham  Lincoln.  By  Ernest  Foster. 
Benjamin  Franklin.  By  E.  M.  Tomkinson. 

Dr.  Arnold  ol  Rugby.  By  Rose  E.  Selfe. 

Sarah  Robinson,  Agnes  Weston,  and  Mrs. 

Meredith.  By  E.  M.  Tomkinson. 

Florence  Nightingale,  Catherine  Marsh, 
Frances  Ridley  Havergal.  Mrs.  Ranyard 
(“  L.  N.  R.”).  By  Lizzie  Alldridge. 

Mrs.  Somerville  and  Mary  Carpenter.  By 

Phyllis  Browne. 


Richard  Cobden.  By  R.  Gowing. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


cs  WORTH  A  GUINEA  A  BOX.” 


BEECHAM’S  fills. 

LARGEST  SALE  IN  THE  WORLD. 


A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 

Preparedcn^^s^whdesaie  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  bn  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  U\d.,  Is.  lid..  &  2s.  9d.  each.  Fall  directions  with  each  box. 


BE  BCHA3VES  TOOTH  PASTE. 

Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  TOOTH  PASTE  is  pur.  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 
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LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 


AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polish ine  Lathes,  Drilling  Machines.  j 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  laps  and  Dies,  Saws.  Wrenches.  &c.t 
&c-,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send for  Illustrated  Catalogue,  150  Illustrations,  pi~tie  (si.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Seduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 
address-  76*,  7  7.  and  ?Sa,  HIGH  HOLBORX ,  LOSJDO X,  W.C . 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


A  Big  Lot  for  One  Shilling.— Your 

name  in  neat  rubber  type,  your  monogram,  bottle 
of  best  marking-ink  for  Linen  (no  heat  required), 
bottle  of  coloured  ink  for  paper,  two  pads,  box  and 
ink  distributor  ;  the  lot  for  is.;  postage,  3d.  extra. 

THIS  IS  NOT  sold  as  value  for  is.,  being  worth  two 
or  three  times  the  amount  charged,  but  as  an  advertisement 
for  other  goods  ;  particulars  and  agency  of  same  will  be 
forwarded  with  above. — Address,  \V.  PRESTRIDGE, 
Rubber  Stamp  Manufacturer,  Cumberland  Street,  Bristol. 

Fourth  Edition.  Price  7s.  6d. 

Practical  Electricity.  A  Laboratory  and 

Lecture  Course,  for  First  Year  Students  of  Electrical 
Engineering,  based  on3the  Practical  Definitions  of  the 
Electrical  Units.  By  Prof.  W.  E.  Ayrton,  F.R.S., 
Assoc.  Mem.  Inst.  C.E.  With  Numerous  Illustrations. 
Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


Watch  and  Clock 
Tools  and  Materials, 

1  screws,  bolts,  and  nuts  for 
J  models  and  docks.  Watches, 
|  clocks,  and  jewellery.  Cata¬ 
logue,  i.ooo  illustrations,  four 
stamps.— MORRIS  COHEN,  152, 
Kirkgate.  Leeds. 


Post  free  on  application . 

Cassell’s 

Classified 

Catalogue. 


£400  I  GIVEN  AWAY!  |  £400 

^  FOUR  HUNDRED  POUNDS  ^ 

WORTH  OP  FRETWORK  DESIGNS. 

J.  H.  SKINNER  &  CO.  have  now  ready  for  delivery'  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork.  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws.  Drills,  Planes,  Carving  Tools.  Bevelled-edge  Mirrors, 
Ornaments.  Fasteners,  and  all  other  requisites  ;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates.  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools  ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  induding  54  different  coloured  speci¬ 
mens  of  tho  Enamel  itself,  beautifully  mounted  on  a  liandsom-  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
On©  Shillings  worth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  gat  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades.  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft. ,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  tv  hen  ordering. 


CLEAN  HANDS! 


-F or  Everyone ,  no  matter  ichat  the  Occupation. 


Nothing  has  ever  been  invented  that  will  so  thoroughly  cleanse  and  whiten  the  hands 
as  our  Rubber  Brush.  Used  viith  soap  and  water,  it  will  remove  all  kinds  of  stains. 
Ink,  Tar,  Iron  Stains,  and  Paint,  yielding  easily  to  it,  without  injuring  the  most 
delicate  skin,  as  is  done  by  using  pumice  stone,  bristle  brushes,  &c. 

Price  Is.  Larger  Size,  price  2s. 

We  are  also  the  makers  of  BAILEY’S  CELEBRATED  RUBBER  BATH  and 
FLESH  BRUSHES,  price  os.  each  ;  COMPLEXION  BRUSHES,  price  3s.  6d. 
each;  RUBBER  TOOTH  BRUSHES,  price  1  Od.  and  Is.  each;  and  TEETHING 
RINGS,  price  od.  each. 

To  be  had  from  all  Chemists  and  Dealers  in  Toilet  Goods,  or  zuill  be  sent ,  post  free , 
on  receipt  of  price  by  the  Manufacturers, 

DAVID  MOSELEY  &  SONS,  14,  Aldermanbury  Avenue,  London,  E.C. 

Ardwick,  Manchester  ;  and  57,  Miller  Street,  Glasgow. 


CASSELL  &  COMPANY’S  NE\N  SERIALS. 


Now  ready,  Part  i,  price  Is.,  of 

Picturesque  Europe.  Illustrated  with  Sixty 

Exquisitely  Engraved  Steel  Plates,  and  about  One 
Thousand  superior  Engravings  on  Wood,  from  Original 
Drawings  by  Eminent  Artists. 

Nowread}’,  Part  i,  price  7d, ,  of 

Illustrated  British  Ballads  (Old  and 

New),  with  300  Original  Illustrations  by  Leading 
Artists,  including  a  Beautiful  Original  Etching  by 
Lalauze,  from  a  Picture  by  M.  L.  Gow. 

New’  Edition,  in  Monthly  Parts,  price  Is.,  of 

Th9  Encyclopaedic  Dictionary.  An 

Original  Work  of  Reference  to  the  Words  in  the  Eng¬ 
lish  Language.  With  Numerous  Illustrations. 


New  Issue,  in  Monthly  Parts,  price  7d . 

New  Testament  Commentary  for  Eng- 

lish  Readers.  Edited  by  the  Right  Rev.  C.  J. 
Ellicott,  D.D.  With  Contributions  by  Eminent 
Scholars  and  Divines. 

Just  commenced,  Monthly,  price  7 d. 

The  Story  of  Africa  and  its  Ex- 

plorers.  By  Dr.  Robert  Brown,  M.A.,  F.L.S., 
F.R.G.S.,  etc.  Assisted  by  Eminent  African  Travellers. 
With  Numerous  Original  Illustrations. 

An  Entirely  New’  and  Revised  Edition.  Monthly, 
price  6d. 

The  Book  of  Poultry.  By  Lewis 

Wright,  Author  of  “The  Practical  Poultry  Keeper.” 
With  Numerous  Wood  Engravings. 


CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


8th  Thousand,  price  Is. 

Working  Men  Co-operators : 

What  they  have  Done,  and  What  they  are 

Doing.  Being  a  Handbook  giving  an  Account  of 
the  Artisans'  Co-operative  Movement  in  Great  Britain, 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jonhs. 

“  The  co-operative  moment  is  one  of  great  social  and 
economic  importance,  and  those  who  w’ish  to  learn  what 
hold  the  principle  has  obtained  over  working  men  cannot 
do  better  than  consult  the  little  book  prepared  by  Mr. 
Acland  and  Mr.  Jones.  It  is  a  kind  of  elementary  text¬ 
book  for  use  both  by  teachers  and  pupils  ;  and  it  deals  not 
only  with  the  history  of  co-operation,  but  w’ith  such  prac¬ 
tical  questions  as  production,  distribution,  propaganda, 
and  educational  work.  It  cannot,  we  imagine,  but  prove 
a  useful  little  manual  for  those  for  whom  it  is  intended.” — 
The  Times. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London, 


SP£AR  JACKSON’S  HIGH  CLASS 

HAND-SA  TVS. 


AWARDED 
3  COLD 
MEDALS. 


OF  ALL  IRON¬ 
MONGERS.  F .  •' 

i 

Finest  Cast  Steel,  Patent  Machine  Ground  and  Tempered. 

Manufactory — .7.7 n a  JVo rJ:s,  Sheffield.  Londan  Warehouse — 3  3,  Queen  St..  E.C. 


FLUID 

WATER  RESISTING 

GLUE 

(Patent) 

PATENT  TINS. 

Invaluable  for  all 
Out  and  Indoor 
Repairs. 

By  Post,  2d.  and  is.  3  d.  per  tin.  Through  Ironmongers.  Chemists ,  Chandlers,  &-c.,  td.  and  is.  per  tin. 

”^£ycbTed  THE  WATERPROOF  CLUE  CO.,  62.  Dale  st.,  Liverpool 


FLUID 

WATER  RESISTING 

GLUE 

( Patent ) 

PATENT  TINS. 

No  Brush— No  Boiling- 
Will  securely  join  Wood, 
Glass,  China,  Metals,  &c. 


FRETWORK  AND  CARVING. 

Highest  Award — GOLD  MEDAL. 

MACHINES,  DESICNS,  TOOLS,  WOOD,  MIRRORS, 
WINCES,  AND  VARNISH,  &C. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 

Sets  of  Tice l re  Best  Carving 
Tools,  with  Boxwood  Sandies, 

10s.  free. 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving.  Picture  Framing,  Brass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most, 
complete,  with  i.ooo  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGER  BROS.,  Settle,  Torks. 


Printed  and  Published  by  Cassell  &  Company,  Limited.  La  Belle  Salvage,  London,  E.C, 


WORK 

Sin  SUnstratei)  journal  of  practice  ani>  ©tjcovg 

FOR  ALL  WORKMEN,  PROFESSIONAL  AND  AMATEUR. 

[All  Bights  reserved.] 


Vol.  IV. — No.  160.]  SATURDAY,  APRIL  9,  1892.  [Price  One  Penny. 


WORK  WORLD. 

The  police  authorities  in  the  North  are 
taking  to  the  cycle.  The  Chief  Constable  of 
Lanarkshire,  we  hear,  is  making  inquiries 
with  a  view  to  mounting  a  portion  of  the 
county  police  on  bicycles.  It  remains  to  be 
seen  how  far  the  plan  will  prove  successful. 
*  * 

The  Volunteers  have  already  a  number  of 
cycling  corps  in  various  parts  of  the  King¬ 
dom,  and  fresh  corps  are  being  formed — 
one  of  the  latest  being  the  Queen’s  Rifle 
Volunteer  Brigade,  Edinburgh,  the  cycling 
contingent  of  which  is  already  fifty  strong. 

#  * 

As  an  “  up-to-date  ”  substitution  for  the 
decorative  trades’  gold  leaf,  the  great  dome 
of  the  Administration  building  at  the 
Chicago  Exhibition,  and  the  four  smaller 
domes,  are  to  be  covered  with  aluminium 
bronze,  a  newly  discovered  amalgam,  which 
is  said  to  glisten  brighter  than  gold.  The 
cost  of  the  foregoing  will  be  about  £11,000. 
*  * 

Just  recently  an  Electrical  Engineering 
Co.  of  Bradford  received  an  order  to  instal 
250  incandescent  lamps  in  the  Vatican 
Bazaar  held  in  the  Leeds  Town  Hall.  The 
whole  of  the  lamps  were  erected  and  burn¬ 
ing  by  12  o’clock  next  day !  Smart  work 
this  ;  yet  the  cables  were  fitted  in  accord¬ 
ance  with  the  fire  insurance  rules,  and  to 
the  satisfaction  of  the  Borough  engineer. 

#  * 

The  bicycle  is  now  being  recognised  in 
military  circles  as  a  means  of  rapid  loco¬ 
motion,  although  the  Government  is  some¬ 
what  chary  of  supporting  the  movement  to 
any  considerable  extent.  Some  of  the 
military  experts  are,  however,  enthusiastic 
over  the  capabilities  of  the  cycle  as  an  instru¬ 
ment  of  great  utility  in  the  hands  of  scouts 
and  messengers. 

#  * 

A  machine  for  sewing  account  books  has 
at  last  been  met  by  an  invention  which  is 
being  adopted  as  a  labour-saving  machine. 
The  system  of  sewing  is  much  superior  to 
hand  work,  and  books  can  be  sewn  tight  or 
slack  as  desired.  It  is  capable  of  producing 
all  kinds  of  work,  from  small  memo.’s  to  the 
ledger  ;  from  one  to  six  needles  can  be  used. 
Tt  is  easily  learned,  and  gives  no  bad  work. 


A  new  water  cycle  has  been  lately  con¬ 
structed  and  experimented  with.  The  cycle, 
which  takes  the  form  of  a  triple  boat,  is 
propelled  by  three  riders,  who  set  in  motion 
a  screw  propeller  similar  to  that  of  an  ordi¬ 
nary  screw  steamer.  It  travelled  at  the  rate 
of  ten  miles  an  hour  on  its  trial  trip,  and  is 
said  to  be  capable  of  greater  pace.  The 
trial  seems  to  have  been  satisfactory. 

#  # 

It  will  be  both  an  interesting  and  amusing 
item  of  reading  for  our  operative  paper- 
hanging  readers,  that  in  the  City  of  New 
York  the  custom  largely  prevails  of  trimming 
the  wall-paper  after  it  is  pasted,  length  by 
length.  The  idea  of  this  is,  that  the  risk  of 
getting  paste  on  the  front  edges  is  materially 
lessened.  What  would  be  thought  of  a  pro¬ 
fessional  paperhanger  on  this  side  who  could 
not  paste  his  lengths  clean  ? 

*  * 

The  Plumbers’  Registration  Bill,  under 
consideration  of  Parliament,  is,  it  appears, 
causing  a  considerable  stir  amongst  the 
ironmongers  of  the  country,  and  energetic 
measures  are  being  adopted  to  ensure  its 
rejection.  The  ironmongers  contend  that 
the  passing  of  the  Bill  will  create  a  monopoly 
injurious  to  them,  master  ironmongers  being 
debarred  from  taking  a  registered  plumber’s 
certificate  unless  they  can  handle  the  tools. 
This  is  unfortunate  for  the  plumbers—but 
what  will  householders  say  ? 

*  # 

The  Manchester  lath-renders  recently  held 
a  meeting  to  consider  the  best  course  to  take 
to  prevent  the  extermination  of  their  trade 
in  this  country,  for  extermination  will 
evidently  result  if  the  imports  of  foreign 
laths  increase  at  the  same  rate  as  they  have 
done  in  past  years.  The  foreign  laths  are 
Swedish,  and  are  made  by  paupers.  Thus 
the  cost  of  production  is  small,  and  the  laths 
are  imported  duty  free  as  sawn  timber, 
instead  of  fully  manufactured  articles,  which 
they  really  are.  It  was  decided  to  question 
candidates  for  Parliament  on  the  subject. 

*  # 

Bronze  kid  is  still  being  very  much  worn 
for  ladies’  evening  boots.  It  is  as  well, 
therefore,  for  those  who  make  such,  to 
know  that  the  odd  cuttings,  such  as  the 
shanks  and  flanks  of  the  skin,  being  loose, 
will,  if  stretched  the  reverse  way  of  their  line 


of  tightness,  throw  the  bronze  up  in  small 
flakes  upon  the  surface  ;  this  being  placed 
across  the  two  middle  fingers  makes  a  good 
rubber  to  brighten  up  the  new  shoes.  The 
frictional  heat  given  out  in  the  brisk  rubbing 
causes  the  bronze  to  leave  the  loose  an<f 
adhere  to  the  tight  leather. 

*  * 

The  process  of  embossing  ordinary  wall- 
papers  has  this  last  few  years  been  ibrought 
to  a  special  degree  of  perfection.  So  admir¬ 
ably  are  the  plain  and  cross  threads  and 
fibres  of  fabrics  imitated,  that  the  play  of 
light,  which  heretofore  has  been  the  par¬ 
ticular  artistic  quality  of  silk  for  wall-covep- 
ing  purposes,  can  be  made  to  imitate  the 
surface-sheen  of  this  and  almost  any  other 
fabric.  That  which  is  being  done  in 
ordinary  papers  is  now  carried  to  equal  per¬ 
fection  with  relief  wall  decorations.  We 
have  seen  some  inexpensive  effects  in  this 
product  that  would  require  the  skill  of  an 
expert  to  distinguish,  without  touching,  from 
stamped  leather,  tapestry,  and  other  fabrics. 
Japanese  leathers  continue  to  hold  sway  for 
artistic  effect  and  brilliant  display  at  a 
moderate  outlay.  The  richness  furnished 
by  the  cheap  lacquered  metal  cannot  be 
rivalled  at  the  same  cost  by  any  home 
application  of  skill  and  labour. 

*  * 

One  of  the  most  striking  aspects  of 
decorative  trades’  development  is  the  ten¬ 
dency  to  separate  the  branches  having  a 
direct  connection  with  applied  art  from  those 
related  to  purely  structural  or  sanitary 
science.  Interior  decorative  painting,  glass 
painting  and  staining,  the  re-modelling  of 
apartments,  and  the  upholstery  branches, 
are  getting  gradually,  but  universally, 
absorbed  into  one  business,  under  one  con¬ 
trolling  mind — the  “interior  architect,”  or 
“specialist  in  decorative  interiors.”  Plumb-" 
ing,  gas  and  electric  lighting,  heating 
apparatus  and  ventilation,  require  to  be 
directed  by  those  possessing  special  scientific 
training  as  well  as  craftsmanship.  It  is 
readily  granted  that  very  few  architects  can 
possess  the  special  knowledge  which  qualifies 
dealing  with  both  the  above-mentioned 
exhaustless  divisions  of  modern  work.  Hence 
the  growing  division  of  responsibility,  and 
the  near  prospect  of  three  recognised  classes 
of  architects — the  “structural,”  the  “decora¬ 
tive,”  and  the  “  scientific.” 
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HAND-WORKING  OF 
THE  NEWTONIAN 


SPECULA  FOR 
TELESCOPE.  ~ 


EY  EDWARD  A.  FRANCIS. 

What  the  Newtonian  Telescope  is — Metal  and 
Glass  Specula— Reflecting  and  Refracting 
Telescopes. 

I  propose  to  set  out  plainly  and  briefly  a 
lew  notes  on  the  manual  process  of  grind¬ 
ing,  polishing,  testing,  and  silvering,  glass 
specula  for  the  Newtonian  telescope. 

In  the  year  1674,  Newton  made  the  first 
reflecting  telescope  of  the  pattern  which 
bears  his  name,  having  previously  given  up 
the  attempt  to  make  an  achromatic  refract¬ 
ing  telescope. 

The  first  New¬ 
tonian  telescope  was, 

I  believe,  barely  six 
inches  in  focal  length,  's 
The  curious  may 
verify  my  recollec¬ 
tion,  and  at  the  same 
time  see  an  engrav¬ 
ing  of  the  instru¬ 
ment  in  the  “Trans¬ 
actions  of  the  Royal  Society.” 

As  likely  to  be  of  more  prac¬ 
tical  use,  I  give  instead,  in 
Fig.  1,  a  sketch  of  a  modern 
pattern  Newtonian,  simply  mounted. 

In  Fig.  2  the  action  of  the  instrument 
is  shown.  The  large  concave  speculum, 

A,  reflects  the  light  rays  back  to  a  point 
b,  where,  if  uninterrupted,  they  would 
form  an  image  of  a  star,  or  of  whatever 
other  object  might  be  under  examina¬ 
tion.  But,  if  the  observer  looked  down 
the  tube  to  examine  this  image,  his  head 
would  block  away  nearly  all  the  inci¬ 
dent  light.  To  avoid  this,  the  con¬ 
verging  reflected  rays  are  intercepted 
by  the  small  flat  mirror,  c,  and  turned 
aside  so  as  to  form  the  image  at  d, 
where  it  may  be  comfortably  examined 
by  means  of  the  magnifier,  E,  called  the 
eye-piece. 

At  one  time  the  mirrors  A  and  b  were 
made  of  speculum  metal,  an  alloy  which 
could  be  polished,  to  an  intense  bril¬ 
liancy.  To  successfully  cast  this  alloy 
was,  however,  a  very  difficult  task,  and 
failure  was  frequent. 

Too  much  tin  ren¬ 
dered  it  so  brittle 
that  a  slight  blow, 
or  the  expansion  of 
a  few  drops  of  water 
in  freezing,  sufficed 
to  shatter  it ;  while, 
on  the  other  hand, 


fully  polished  to  the  necessary  curve,  and 
then  a  film  of  pure  silver,  not  more  than 
2 oo’ooofh  l)art  °f. an  inch  in  thickness,  was 
chemically  deposited  on  the  polished  surface. 
When  the  silver  tarnished,  it  needed  but  to 
remove  it  with  acid,  and  replace  it  with  a 
fresh  deposit,  the  basis  curve  of  glass 
remaining  always  perfect.  And  glass  could 
be  so  much  more  easily  and  satisfactorily 
worked  than  any  speculum  metal,  that  the 
reflecting  telescope  at  once  took  its  place 
again  as  an  instrument  in  common  use. 

I  add  one  or  two  facts  in  anticipation  of 
questions  which  are  likely  to  be  asked. 

To  grind  and  polish  the  lenses  of  an 
achromatic  combination  for  a  refracting 
telescope  is  a  task  much  more  difficult  than 
the  grinding  and  polishing  of  a  glass  specu¬ 
lum.  In  the  case  of  the  speculum,  ordinary 
glass  may  be  used,  and  one  surface  only  has 
to  be  worked  ;  whereas,  in  the  achromatic 
combination  (to  quote  the  significant  words 
of  a  practical  optician),  “the  glass  for  each 
lens  must  be  of  perfectly  uniform  density 


Fig.  2. 


Fig.  1.- 


A  Newtonian  Telescope  (by  permission  of  Mr.  G.  Calver,  F.R.A.S.). 

Action  of  the  Mirrors. 


the  addition  of  copper,  while  it  toughened 
the  metal,  gave  to  it,  at  the  same  time,  a 
yellow  tint,  and  seriously  affected  the  re¬ 
flecting  power.  And  even  when  the  alloy  was 
cast  it  was  very  difficult  to  grind  and  polish. 
Yet  good  telescopes  were  made,  and  the  re¬ 
flecting  telescope  reigned  supreme  until  the 
secret  of  combining  flint  and  crown  glass 
lenses,  so  as  to  correct  the  chromatism  which 
baffled  Newton,  was  discovered.  Then  the 
reflector  fell  into  comparative  disuse,  because 
of  the  difficulties  connected  with  its  manu¬ 
facture.  An  achromatic  combination  of 
lenses,  once  completed  and  matched,  never 
required  retouching ;  whereas  the  metal 
specula  often  tarnished,  and  had  to  be  re¬ 
polished,  and  perhaps  lost  in  the  process  the 
exquisite  curve  which  made  them  valuable. 

But,  in  1856,  the  plan  of  forming  specula 
of  glass  covered  with  a  silver  film  was 
tried  experimentally,  and  the  experiment 
succeeded.  The  glass  was  ground  and  care- 


and  ascertained  refractive  index  ....  an 
elaborate  process  shows  what  curves  are 
necessary,  and  then  comes  the  grinding  and 
polishing  of  at  least  four  surfaces,  and  lastly, 
the  edging  and  correct  centring  of  the 
worked  lenses.” 

The  difference  in  the  labour  is  shown  in 
the  price  of  the  finished  work  of  the  best 
makers.  A  nine-inch  silver  on  glass  specu¬ 
lum  by  a  workman  of  reputation  may  be 
had  unmounted  for  less  than  twenty  pounds; 
an  achromatic  combination  of  the  same 
diameter,  also  unmounted,  is  catalogued  at 
two  hundred  pounds. 

Very  little,  if  anything,  is  gained,  so 
far  as  common  astronomical  work  is  con¬ 
cerned,  by  the  use  of  the  expensive  lens. 
It  is,  of  course,  better  for  some  purposes ; 
but  in  planetary  and  lunar  work,  and  for 
ordinary  star-gazing,  the  advantage  rests 
rather  with  the  comparatively  inexpensive 
speculum. 


MICROSCOPE  EYE-PIECES. 

BY  0.  BECKERLEGGE. 

One  of  the  best  proofs  of  interest  taken  in 
any  subject  is  when  the  said  subject  is  made 
to  pass  under  criticism.  No  one  can  com¬ 
plain  when  this  is  done  in  a  generous,  friendly 
spirit,  made  for  the  purpose  of  helping  to  a 
just  conclusion.  Indeed,  this  is  the  very 
soul  of  all  advance  in  improvement :  with¬ 
out  it  there  must  be  stagnation  and  utter 
sterility  of  ideas.  At  the  same  time,  the 
main  purpose  of  the  writer  must  be  made 
the  subject  of  criticism,  and  not  what  the 
critic  would  import  into  it. 

These  reflections 
were  occasioned  by 
some  remarks 
made  in  a  friendly 
way  by  a  corres¬ 
pondent  on  the  de¬ 
sign  I  gave  some 
time  since  for  a 
microscope.  Ex¬ 
ception  was  taken 
to  the  fact  that 
chief  attention  was 
given  to  the 
“  brass,”  and  but 
little  said  about 
the  “glass.”  Well, 
that  was  the 
writer’s  intention. 
Our  critic  said 
that  the  brass- 
work  to  him  was 
“mere  child’s 
play,”  and  so  he 
made  light  of  it 
but,  as  his  know¬ 
ledge  was  some¬ 
what  scant  on  op¬ 
tics,  his  require¬ 
ment  was  informa¬ 
tion  on  eye-pieces, 
etc.  Very  good  ^ 
but  one  wonders 
how  many  find  the 
brass-work  “  child’s 
play.”  From  the 
writer’s  standpoint, 
the  arrangement 
of  lenses  is  mere 
“child’s  play,”  and 
has  been  for  forty 
years ;  but  it  is 
only  during  the 
last  few  years  that 
he  has  acquired 
anything  like  pro¬ 
ficiency  in  me¬ 
chanics.  So,  perhaps,  both  the  writer  and 
his  critic  have  made  the  mistake  that  those 
subjects  which  are  child’s  play  to  them 
must  of  necessity  be  the  same  to  others.  It 
is  to  correct  such  an  error,  if  it  be  one,  that 
he  seeks  to  offer  a  few  words  on  the  con¬ 
struction  of  the  eye-piece  of  a  microscope  ; 
and,  first  of  all,  just  a  word  about  eye-pieces 
in  general. 

There  is  this  difference  between  the  eye¬ 
piece  of  a  telescope  and  microscope  :  on  a 
telescope  a  much  higher  power  can  be  used 
than  on  a  microscope.  In  the  former,  a 
long  focus  object-glass  is  used,  consequently 
the  image  is  not  magnified  to  any  great  extent ; 
the  main  magnification  is  made  by  the  eye¬ 
piece.  In  the  microscope  the  object-glass  is  of 
short  focus,  and  consequently  magnifies  the 
object  in  proportion.  For  example,  suppose 
normal  sight  is  10  in.,  then,  if  we  use  a  lens 
which  has  a  focal  length  of  5  in.,  the  eye  is 
brought  twice  as  near  to  the  object,  and 


Fig.  2.— Section,  showing  the 
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consequently  the  object  will  appear  twice  as 
large.  Or,  if  we  use  a  lens  2£  in.,  then  the 
diameter  will  be  magnified  four  times,  and 
so  on,  up  to  \  an  inch,  or  other  high  power. 
Of  course,  a  high-power  eye-piece  could  be 
used  on  any  object-glass.  But  there  is  this 
drawback :  in  all  object-glasses  of  high 
power,  except  those  of  the  highest  possible 
quality,  there  will  be  some  little  defect ; 
and  to  use  a  high-power  eye-piece  would  be 
to  magnify  the  image  of  the  object  defects 
and  all.  Thus,  from  the  construction  of  the 
instruments,  a  much  higher  power  eye-piece 
cau  be  used  on  the  one  than  on  the  other. 

Eye-pieces  for  the  microscope  are  some¬ 
times  designated  a,  b,  c,  d,  etc.  They  con¬ 
sist  of  two  lenses  :  a  large  one  nearest  the 
object-glass,  called  the  field  lens,  and  a  small 
one  nearest  the  eye,  called  the  eye  lens. 

A  general  rule  for  diameters  is  that  the 
field  lens  should  be  twice  that  of  the  eye 
lens  ;  thus,  if  the  field  lens  is  1  in.  in 
diameter,  the  eye  lens  should  be  about  i  in. 
in  diameter.  The  rule  for  focal  length  is 
that  they  should  be  as  2  to  1 ;  thus,  if  the 
field  lens  is  l£  in.,  then  the  eye  lens  must 
be  |  in.  These  are  placed  witli  their  plane 
side  towards  the  eye,  and  one-half  of  their 
combined  focal  length  apart ;  thus,  li-j-£= 
2£-j-2=lf,  so  that  they  would  be  1§-  in. 
apart.  A  stop  must  be  placed  between 
these  at  the  focus  of  the  eye  lens,  the  open¬ 
ing  the  same  as  its  diameter. 

To  determine  the  focal  length  of  the  eye¬ 
piece,  proceed  as  follows :  Multiply  the 
focal  length  of  the  lenses  into  each  other, 
and  then  by  2,  and  divide  the  product  by 
the  focal  lengths  when  added  together  ;  thus, 
HX^X2  =  1|:  li+i=-2:  l|-P2=f,  so 
that  the  eye-piece  constructed  by  these 
lenses  would  be  f  in.  focal  length. 

The  following  are  given  by  a  manufactur¬ 
ing  optician  : — 

1.  Eye  lens,  li  Field  lens.  3  Distance  apart,  21. 


In  making  eye-pieces  for  the  telescope, 
the  relative  focal  length  of  field  lens  to  eye 
lens  is  3  to  1.  In  mounting  the  lenses  in 
their  cells,  the  plan  already  given  should  be 
followed.  With  these  principles,  any  clever 
worker  in  brass  should  find  no  difficulty  in 
making  any  required  eye-piece. 


HOW  TO  MAKE  A  VANISHING  LADY 

CABINET. 

BY  E.  A.  S. 

From  the  above  title  the  reader,  no  doubt, 
will  imagine  that  a  cumbrous  and  complex 
piece  of  mechanism  is  about  to  be  de¬ 
scribed.  This,  however,  as  will  soon  be 
seen,  is  not  the  case,  the  apparatus  being 
fairly  portable  and  of  exceedingly  simple 
construction — so  simple,  indeed,  that  one 
might  well  wonder  whether  any  audience 
would  be  taken  in  by  it  at  all.  That  it  is 
so  deceived  is  the  personal  experience  of 
the  writer. 

Briefly,  the  course  of  the  trick  is  as  fol¬ 
lows  :  The  curtain  having  been  rung  up — 
or,  what  is  the  same  thing,  the  drawing¬ 
room  folding  doors  swung  open — an  oblong 
cabinet  is  disclosed,  covered  inside  with 
black  cloth,  and  furnished  with  sliding  cur¬ 
tains  in  front.  A  committee  from  the  audi¬ 
ence  are  then  invited  to  make  a  thorough 
examination  of  the  concern,  particular 
attention  being  drawn  by  the  exhibitor  to 
the  fact  that  there  is  no  mode  of  exit 


except  through  the  front.  When  the  com¬ 
mittee  have  satisfied  themselves  on  this 
point,  and  have  returned  to  their  seats,  the 
young  lady  is  introduced,  and  a  chair  placed 
in  the  cabinet.  She  enters  it,  and  sits 
down.  The  curtains  are  now  drawn,  the 
exhibitor  remarking  “  that  the  fair  medium 
is  being  rapidly  precipitated  through  space.” 
The  audience  look  unbelieving,  as  well  they 
may  ;  but,  the  curtains  having  been  thrown 
back,  their  incredulity  soon  merges  into  sur¬ 
prise,  for  certainly  the  young  lady  has  gone, 
leaving  the  empty  chair  behind  her.  Nor 
is  this  all :  for  by  a  reversal  of  the  process 
she  reappears  as  mysteriously  as  she  van¬ 
ishes. 

The  accompanying  illustration  well  repre¬ 
sents  the  cabinet  devoid  of  fittings,  a,  b,  c,  d 
are  four  uprights  carrying  the  rectangular 
framework,  e  e,  their  lower  ends  being 
rounded  off  for  insertion  in  the  blocks,  F,  F, 
which  are  bored  to  receive  them  ;  their 
upper  ends  are  also  drilled  for  the  reception 
of  the  large  screws,  h,  h,  h,  h,  which  pass 


through,  clamping  the  framework  together, 
and  fixing  it  to  the  uprights.  Metal  washers 
are  interposed  between  the  heads  of  the 
screws  and  the  wood.  Cross-pieces  from  a 
to  B  and  D  to  c  ensure  further  rigidity,  but 
are  not  absolutely  essential.  A  curtain  rod 
and  brackets  complete  the  skeleton  of  the 
cabinet,  which  is  now  ready  for  draping. 
The  best  dimensions  to  vanish  a  full-grown 
person  are  :  6  ft.  high,  4  ft.  deep,  and  3  ft. 
6  in.  broad  ;  for  a  child  it  may  be  made 
proportionately  smaller,  but  it  must  always 
be  fairly  deep. 

Three  pieces  of  black  cloth  are  now  re¬ 
quired  (any  cheap  material  will  do,  provided 
it  be  not  shiny) :  one,  15  ft.  6  in.  by  4  ft.  ; 
two,  6  ft.  by  3  ft.  6  in.  The  larger  is  tacked 
on  inside  the  framework,  and  forms  the 
sides  and  top,  one  of  the  smaller  lengths 
being  similarly  fastened  to  the  back.  Small 
drawing-pins,  with  their  heads  painted 
black,  are  preferable  to  tacks,  which  are 
difficult  to  remove  without  injury  to  the 
fabric.  Four  little  black  eyes,  s,  s,  s,  s,  are 
next  attached  in  the  position  shown,  9  in. 
or  10  in.  from  the  back,  and  a  corresponding 
hook  sewn  on  to  each  corner  of  the  remain¬ 
ing  piece  of  cloth.  Sliding  curtains  in  front 
and  a  dark  rug  for  the  floor  finish  the  ap¬ 
paratus. 


The  working  of  the  trick  by  this  time  will 
be  pretty  obvious.  The  young  lady,  having 
the  material  concealed  about  her  person, 
steps  into  the  cabinet,  the  curtains  being 
closed  after  her.  She  then  rises  from  her 
chair,  quickly  secures  the  cloth  to  the  struc¬ 
ture  by  means  of  the  hooks  and  eyes,  and 
takes  up  her  stand  behind  it.  The  cabinet 
may  now  be  opened,  the  audience  looking  in 
vain  for  the  medium,  who  is  safely  en¬ 
sconced  between  the  false  and  real  back,  the 
increased  shallowness  being  imperceptible 
to  the  keenest  eye,  especially  if  the  sliding 
curtains  are  extended  so  as  to  hide  the  ex¬ 
terior  sides.  Her  reappearance  is,  of  course, 
an  equally  easy  matter.  It  is  a  good  plan 
to  place  two  unshaded  lamps  to  the  light 
and  left  of  the  cabinet  :  these  dazzle  the 
eyes  of  the  spectators,  at  the  same  time 
giving  plenty  of  light ;  but  care  must  be 
taken  to  allow  no  direct  rays  to  fall  on  the 
back. 

The  performer  can,  if  he  likes,  allow  one 
of  the  audience  to  mount  guard  behind  the 
cabinet  during  the  performance.  This,  how¬ 
ever,  is  open  to  two  objections  :  in  the  first 
place,  the  spectator— or,  rather,  non-specta¬ 
tor — may  want  to  see  some  of  the  fun  him¬ 
self  and  come  round  to  the  front,  when  at 
such  close  quarters  the  secret  might  reveal 
itself  ;  in  the  second  place,  there  is  a  possi¬ 
bility  that,  owing  to  natural  curiosity  or 
mistaken  zeal,  he  may  begin  sounding  the 
back  of  the  cabinet  with  his  fists,  which  at  a 
critical  moment  would  be  decidedly  awk¬ 
ward  for  the  exhibitor,  not  to  mention  the 
medium 


THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 


Introduction— Models  of  Staircases— Storey 
Rod — Height,  Going,  and  Width— Rough 
Sketch — Depth  of  Joist,  Position  of  Win¬ 
dows,  etc. — Setting  out  from  Rod— Number 
of  Treads  and  Risers  —  Proportion  of 
Treads  and  Risers— Ordinary  Sizes  of 
Steps  for  different  Classes  of  Buildings 
— Setting  out  Number  of  Treads  and  Risers 
— Data  for  Scale  Drawings — Description 
of  Drawing— Length  of  Strings— Pitch- 
board— “Wedge  ”  Strips  —  Working  the 
Strings— Use  of  “Router” — Nosing  Plane 
— Enlarged  Drawings— Forms  of  Rails — 
Putting  Stairs  Together. 

Introduction. — In  writing  the  following 
course  of  articles  upon  the  art  of  staircasing, 
I  had  in  view  the  great  number  of  young 
men  in  the  trade  who,  though  good  joiners 
perhaps  (having  had  no  opportunity),  were 
not  “  in  it  ”  at  making  a  flight  of  stairs. 
My  endeavour,  therefore,  has  been  to  supply 
this  knowledge  in  as  clear  and  simple  a 
manner  as  possible,  by  giving  full  instruc¬ 
tions,  with  the  aid  of  suitable  drawings,  of 
all  important  and  necessary  parts. 

Though  this  series  has  been  written  for 
persons  engaged  in  the  building  trade,  there 
is  no  possible  reason  why  others  should  not 
profit  by  them.  Indeed,  I  hope  they  may, 
for  I  feel  sure  that  anyone  desirous  of  taking 
up  this  interesting  branch  of  the  trade  may, 
by  close  attention  to  the  following  course, 
meet  with  success ;  for,  to  my  own  know¬ 
ledge  (this,  by  way  of  encouragement),  one 
of  the  best  staircase  hands  in  my  district 
was  for  many  years  engaged  as  a  coach¬ 
man,  not  even  knowing  the  use  of  the  tools 
till  he  had  grown  up.  After  this,  who  will 
despair?  For  always  remember  “whqt 
man  has  done,  man  can  do.” 

I  would  urge  upon  all  interested  in  this 
work  the  necessity  of  thoroughly  making 
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themselves  master  of  the  elementary  draw¬ 
ings,  etc.,  as  shown  and  described  on  page 
53.  There  being,  as  we  all  know,  no  “  royal 
road  to  knowledge,”  we  must  make  up  our 
rniuds  for  a  certain  amount  of  drudgery 
before  becoming  proficient  in  anything ; 
therefore,  as  this  page  contains  the  elements 
of  staircasing,  we  shall  do  well  to  master  it. 
After  this,  each  succeeding  example  will 
become  easy,  as  the  student  will  be  led 
from  point  to  point  in  a  simple  and  sure 
manner,  thus  interesting  and  exercising  the 
mind. 

Models. — To  give  greater  confidence,  I 
would  recommend  the  student  to  make  a 
model  to  scale— say,  in.  to  the  foot— 
or,  if  only  a  part  is  taken  (one  of  the  string- 
boards,  for  instance),  set  out  the  treads  and 
risers,  cutting  the  string  at  top  and  bottom 
for  the  floor  and  landing,  when  it  will  be 
seen  at  once  if  the  calculations  have  been 
correct.  Having  said  this  much  by  way  of 
preface,  we  will  proceed  to  business  by 
examining  the  figures  on  page  53. 

Storey  Rod. — The  first  thing  necessary  is 
a  rod  of  a  convenient  size— say,  12  ft.  long 
and  about  1.)  in.  square — for  the  purpose  of 
taking  dimensions  of  the  proposed  stairs 
from  the  building.  We  will  suppose  the 
landings  and  floors  are  “laid”;  therefore 
apply  the  rod  in  an  upright  position  from 
the  ground  floor  to  the  trimmer  joist  above, 
drawing  a  line  upon  it  level  with  the  land¬ 
ing,  as  shown  at  h  h  on  storey  rod  (s  b, 
Fig.  1).  Next  apply  the  rod  in  a  horizontal 
position  from  a  “  plumb  ”  line,  h  h,  as  at 
g  g,  marking  upon  it  “Going.”  Now  take 
the  width  between  the  walls,  w,  w,  as  seen 
in  plan,  Fig.  2. 

Rough  Sketch. — We  next  make  a  rough 
sketch  of  the  part  of  the  building  in  which 
our  stairs  will  be  fixed. 

Depth  of  Joist. — This  being  a  very  im¬ 
portant  point,  as  will  be  seen  when  we  ex¬ 
amine  the  following  drawings,  care  should 
be  taken  in  this  respect  by  marking  upon 
the  sketch — Trimmer  (t)  7  in.  X  3  in.,  as 
at  Fig.  1. 

Position  of  Windows,  etc. — It  is  very 
necessary  that  all  openings  for  windows, 
doors,  etc.,  should  be  known  in  setting  out 
our  stairs  ;  therefore,  mark  upon  the  sketch 
their  respective  positions,  with  sizes  figured 
in,  as  door  7  ft.  X  3  ft.,  etc. 

Setting  out  from  the  Rod. — We  now,  by 
measuring  our  rod,  find  that  the  height,  h  h, 
is  7  ft. ;  going,  G  G,  7  ft.  4  in. ;  and  width,  s  s 
(Fig.  2),  2  ft.  6  in. 

Number  of  Treads  and  Risers. — All  will 
know  that  some  stairs  are  easy  of  ascent, 
and  others  quite  the  reverse.  Now  the 
object  of  the  staircase  hand  being  to  make 
his  stairs  as  “easy”  as  possible,  he  must 
keep  in  mind  a  certain  proportion  (given 
below)  in  obtaining  the  number  of  treads 
and  risers,  and  work  as  close  to  it  as  circum¬ 
stances  will  allow. 

Proportion  of  Treads  and  Risers. — To 
ensure  “easy”  stairs,  the  proportion  of 
10  in.  for  steps  and  6  in.  for  risers  should 
be  as  nearly  worked  in  as  possible,  these 
being  the  standard  sizes. 

Ordinary  Sizes  of  Steps  for  different 
Glasses  of  Buildings. — Different  classes  of 
buildings,  of  course,  require  different  classes 
of  work  ;  therefore,  stairs  of  this  description 
being  only  used  in  small  houses,  or  as  back 
stairs  for  larger  ones,  smaller  sizes  may  be 
taken  for  the  steps,  etc. 

Setting  out  Number  of  Treads  and  Risers. 
—Now,  as  8  in.  for  treads  and  7  in.  for 
risers  is  a  very  good  working  proportion, 
we  will  see  how  it  will  work  in.  As  the 
height,  h,  is  7  ft,,  we  divide  this  by  7, 


which  will  just  come  out  12  inches,  making  12 
risers,  there  being  in  all  staircases  one  more 
riser  than  tread  (as  the  landing  counts  for 
one).  We  have  now  to  divide  the  going,  g  g, 
into  eleven  parts  thus  :  7  ft.  4  in.  divided  by 

11  will,  of  course,  be  8  in.  for  the  treads. 
As  economy  of  stuff  is  a  very  important 
factor  in  all  builders’  yards,  it  will  be  always 
well  to  consider  in  arranging  the  stairs 
how  the  standard  sizes  of  board,  etc.,  can 
best  be  worked  in  ;  as  often,  by  placing  the 
riser  behind  or  on  top  of  the  tread,  stuff 
may  be  used  in  without  waste.  The  stock 
sizes  for  boards  are  usually  respectively,  7, 
8,  9,  10,  and  11  in.  ;  therefore,  in  the  case 
before  us,  7  in.  for  the  risers  and  9  in. 
for  the  treads  will  do  nicely,  as  this 
allows  the  riser  to  be  nailed  to  back  of  step, 
and  gives  on  the  step  seven-eighths  of  an 
inch  for  nosing. 

Data  for  Scale  Drawing. — Having  this 
data  to  work  upon,  the  next  proceeding  will 
be  to  construct  a  scale  drawing  to  Fig.  1, 
sectional  elevation,  and  Fig.  2,  plan. 

Description  of  Drawing. — The  working 
drawing  should,  in  all  cases,  be  to  as  large  a 
scale  as  possible — say,  11  in.  to  a  foot — 
as  by  this  means  any  mistake  will  be 
exaggerated.  First  draw  (taking  particulars 
from  sketch)  the  plan,  Fig.  2,  and  divide 
the  space  between  landing,  l,  and  passage, 
p,  into  eleven  equal  spaces,  and  mark  them 
from  1  to  12  (l)  as  shown,  and  draw  all 
string-boards,  etc.,  as  in  drawing. 

Next  draw  the  sectional  elevation,  Fig  1, 
and  from  the  floor  line  f  l,  at  the  height  of 
7  ft.  (by  scale),  draw  the  landing  l,  trimmer 
t,  and  architraves  a.  Now  mark  off  the 
going,  g  g  ;  next  divide  the  height,  h  h,  into 
twelve  equal  parts ;  then,  by  drawing  lines 
from  these  marks  horizontally  to  intersect 
with  lines  projected  from  the  corresponding 
lines  in  plan  below,  we  obtain  the  top  and 
front  edges  of  treads  and  risers. 

All  we  have  now  to  do  is  to  draw  the 
string-board,  s  b.  This  is  done  by  marking 
a  parallel  distance  of  about  2  in.  from 
the  top  edges  of  steps,  and  a  corresponding 
line  under  them  at  a  distance  equal  to  the 
width  of  string,  in  this  case  9  in.  The 
thickness  of  steps,  etc.,  may,  with  advan¬ 
tage,  be  left  out  in  a  working  drawing,  they 
only  being  drawn  for  the  sake  of  descrip¬ 
tion. 

As  it  is  very  important  that  the  treads 
and  risers  all  be  of  one  length,  mark  on  a 
short  rod  the  width  of  stairs,  with  thickness 
of  strings  on  each  end.  Now,  as  the  steps  are 
“housed”  three-eighths  of  an  inch  into  the 
strings,  mark  that  distance  within  the  thick¬ 
ness,  which  gives  the  length  required.  Now 
mark  this  on  two  treads  ;  place  one  on  the 
bench  with  all  the  others  on  top,  and  the 
other  marked  one  on  top  of  all.  Place  the 
two  that  are  marked  as  nearly  opposite  as 
possible,  and  draw  a  line  dowm  the  edges  of 
all  from  point  to  point,  square  each  across, 
and  cut  off. 

Length  of  Strings. — To  obtain  the  length 
of  board  required  for  strings,  take  the 
distance  between  a  and  d  (Fig.  1). 

Pitch-board. — For  this  we  require  a  piece 
of  pine — mahogany  would  be  better — about 

12  in.  square  by  4  in.  thick,  with  one  angle 
planed  perfectly  square. 

Setting,  out  Pitch-board. — Now  space  off 
on  rod  with  compasses  the  number  of  risers 
(12),  and  mark  the  distance  a  b  on  pitch- 
board,  p  b  (Fig.  5),  writing  upon  the  board 
“  Riser.”  Do  exactly  the  same  with  going, 
and  mark  it  at  a  c;  draw  a  line  between 
these  points,  which  represents  the  pitch  or 
angle  of  stairs.  At  a  distance  of  2  in. 
from  this  line  cut  off  the  board,  and  screw 


on  a  strip,  as  seen  in  section  s.  This 
answers  the  purpose  of  guide  to  run  along 
edge  of  string. 

Application  of  Pitch-board. — To  apply  the 
pitch-board,  draw  a  line  the  whole  length  of 
string  two  inches  from  edge,  as  a  b  (Fig.  3) ; 
this  figure  shows  the  board  fully  set  out. 
Now  lay  the  pitch-board  fiat  upon  it,  with 
guide  pressed  close  to  the  edge  ;  then,  with 
a  striking-knife  run  round  the  board  from 
a  to  b  and  c  (Fig.  4),  being  sure  not  to  pass 
beyond  the  2  in.  line.  Now  slide  the 
pitch-board  up  the  string,  making  a  coincide 
with  point  c,  and  continue  this  till  the 
proper  number  of  steps  are  drawn. 

Wedge  Strips.—  Now  obtain  a  thin  strip 
of  wood,  and  if  the  steps  are  one  inch  in 
thickness,  mark  on  one  end  lg  in.  and 
on  the  other  lj  in.  This  is  for  marking 
the  space  of  wedging,  and  is  applied  as  at 
d  e  (Fig.  4),  one  edge  being  placed  against 
line  made  by  knife,  and  a  pencil  drawn 
along  the  other. 

Working  the  Strings. — At  a  distance  of 
three-eighths  of  an  inch  from  back  edge  of 
string  gauge  a  line  on  the  thickness  ;  this  is 
depth  of  “  housing.”  Next,  with  a  brace 
and  centre-bit  bore  in  a  series  of  holes,  as  at 
/  (Fig.  4),  and  clear  out  the  space  with  a 
chisel,  as  at  g.  Next  proceed  with  a  tenon 
saw  to  cut  in  every  line,  as  from  g  to  h, 
and  roughly  clear  out  the  space  with  a 
chisel. 

Use  of  Router. — The  router  (Fig.  7)  is  a 
tool  that  can  be  made  by  anyone,  and  is 
made  in  various  shapes.  It  should  be  a «  out 
6  in.  long  and  4  in.  thick,  with  space 
cut  out  for  plough  iron  and  wedge,  similar 
to  a  bead  plane.  We  now  insert  a  plough 
iron,  projecting  three-eighths  of  an  inch  at 
bottom,  and  work  the  tool  along  all  the 
spaces  to  bring  them  to  a  uniform  depth. 

Nosing  Plane. — This  plane  (Fig.  6)  is  used 
to  work  edges  of  treads  or  nosings. 

Enlarged  Drawings. — Fig.  8  is  an  enlarge¬ 
ment  of  portion  of  string  showing  at  a, 
tread  ;  b,  riser ;  c,  wedge ;  d,  block ;  e,  bead ; 
f  section  of  string-board,  s  B.  Fig.  10  is 
also  an  enlargement  of  string  at  landing, 
L.  A  is  the  architrave ;  a,  the  nosing  which 
is  always  left  off,  and  fixed  after  the  stairs 
are  in  position ;  b,  floor  boards ;  tj,  trimmer 
joist,  with  tusk  tenon  cut  on  the  end,  to 
insert  in  trimmer  t,  as  seen  at  c.  This 
tenon  should  be  one-sixth  the  depth  of  joist, 
its  bottom  edge  being  in  the  centre  of  joist, 
the  necessary  bearing  power  being  obtained 
by  letting  in  a  piece  below  the  tenon  for  a 
bearing,  and  at  the  top  by  cutting  it  as 
shown. 

Forms  of  Rails. — At  'a,  Fig.  9,  is  seen  a 
form  of  rail  that  is  often  used  where  it  is 
necessary  to  fix  it  to  the  wall.  This  is  done 
by  screwing  it  to  plugs  driven  into  the 
joints,  b  is  another  section  ;  this  is  fixed 
on  iron  brackets,  which  are  also  fixed  to 
wall. 

Putting  Stairs  Together. — Place  one  string 
on  the  bench  (under  a  beam  in  roof  if 
possible),  and  place  treads  and  risers  in  their 
places.  Now  put  on  the  other  string,  and  lay 
a  piece  of  stout  quartering  on  it ;  drive  a 
few  stout  strips  tightly  between  beam  and 
quartering,  and  be  sure  the  front  edge  of 
steps  are  in  a  line,  and  do  not  “  wind  ” ; 
now  glue  and  drive  in  the  wedges,  nail  the 
steps  together  at  back  and  front,  take  off 
quartering  and  nail  through  the  strings 
into  steps,  glue  in  three  blocks  at  back 
as  seen  at  d  (Fig.  8),  and  the  job  is  com¬ 
plete. 

In  my  next  paper  the  worker  will  be 
taken  on  to  such  important  matters  as 
newels,  landings,  balusters,  mouldings,  etc. 
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Stair  casing'.  Fig.  1. — Sectional  Elevation — S  B,  String-board  ;  L,  Landing  :  T,  Trimmer  :  T  J,  Trimmer  Joist :  F  L,  Floor  Line  ;  S  K,  Storey  Rod  ; 
H,  Handrail ;  G  G,  Going  ;  H  H,  Height ;  A,  Architrave  ;  P,  Passage.  Fig.  2. — Plan— L,  Landing :  D,  Door ;  J,  J.  Jambs  ;  W,  Walls  :  S,  S,  Strings. 
Fig:.  3. — String-board  set  out  tor  working — a  to  b,  Line  of  Nosings.  Fig.  4 — Enlargement  of  String,  showing  at  (1)  the  Pitch-board,  P  B,  applied 
to  String ;  a  b  being  the  Tread,  a  b  c  the  Riser ;  (2)  is  the  application  of  Wedge  Strip,  d  e ;  (3)  /  shows  Holes  bored  by  Centre-bit,  and  g, 
space  cleared  out  for  Saw.  Fig.  5.— Pitch-board,  P  B— S,  Section  of  same :  a  b.  Riser :  a  c,  Step.’  Fig.  6.— Nosing  Plane,  N  P.  and  part  of 
Step,  S.  Fig.  7. — Router.  Fig.  8.— Enlargement  of  String-board,  SB — a.  Tread  ;  6,  Riser  :  c.  Wedge  ;  tf,  Block;  e.  Bead  ;  /,  Section.  Fig.  9. — 
Alternative  Sections  of  Rails  a  and  6.  Fig.  10. — Enlargement  of  Trimmer,  T,  etc. — T  J,  Trimmer  Joist :  L,  Landing  ;  A,  Architrave  ;  a,  Nosing : 
b,  Floor -board ;  c,  Tusk  Tenon. 
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EQUALISING  DEVICE  FOR  ELLIPTIC 
CHUCK  WORK. 

BY  NORMAN  MACLEAN. 


Holtzapffel’s  Device — Origin  of  New  Device 
— Adapted  to  Rose-Engine  Work — Adapt¬ 
ing  to  Ordinary  Turning  Lathe — Approxi¬ 
mate  Size  of  Proposed  Elliptic  Work — 
Division  Plates — How  to  Make  the  Elliptic 
Division  Plate— Fixing — The  Guide  Line 
for  Drilling  Holes — Use  of  “  Arrows” — 
To  get  the  Division  Plate  into  Position- 
Concluding  Remarks. 

Holtzapffel's  Device. — Holtzapffel  lays  down 
in  his  text-book  an  elaborate  device  for  the 
equalisation  of  ornamental  work  on  the 
elliptic  chuck,  which,  no  doubt,  will  be 
familiar  to  most  professional  and  amateur 
turners,  and  being,  like  all  his  produc¬ 
tions,  most  expensive,  places  it  beyond 
the  reach  of  all  except  those  favoured 
with  a  large  income. 

Origin  of  New  Device — Rose- 
Engine  Work— Adapting  to 
Ordinary  Turning  Lathe. — 

Some  years  ago  I  was  im¬ 
pelled  by  a  commercial 
necessity  to  devise  a 
simple  dividing  appara¬ 
tus  in  connection  with 
rose-engine  work,  which, 
however,  I  shall  not 
now  describe,  as  so  few 
of  our  readers  are  in¬ 
terested  in  rose-engine 
turning,  but  rather  shall 
show  how  such  a  divid¬ 
ing  plate  may  be  made 
for  an  ordinary  turning 
lathe.  My  idea  is  to 
give  such  particulars  in 
a  clear  manner,  so  that 
any  ordinary  workman 
(and  I  know  some  ex¬ 
quisite  workmen  among 
those  classed  as  ama¬ 
teurs)  may  adapt  the 
device  to  his  own  lathe 
at  a  very  small  cost, 
assuming  that  the  work¬ 
man  has  already  a  division 
plate,  a  drilling  spindle  and 
overhead  motion,  and  an  ellip¬ 
tic  chuck. 

Approximate  Size  of  Elliptic  Work. 
—In  the  first  place  it  will  be  necessary 
to  make  a  rough  calculation  of  the  ap¬ 
proximate  size  of  the  elliptic  work  in¬ 
tended  to  be  turned,  as  the  size  of  the 
work  which  is  to  be  done  will  be  a  guide 
for  the  number  of  holes  to  be  drilled  in 
the  new  division  plate ;  thus,  for  an 
article  6  in.  by  4  in.,  I  have  found  that 
seventy-two  holes  have  answered  very 
well,  making  the  pattern  fit  exactly  by 
means  of  the  eccentric  cutting  frame. 

Division  Plates. — As  the  details  of  divi¬ 
sion  plates  of  lathes  vary  very  much,  I  shall 
leave  the  workman  to  his  own  judgment; 
the  main  thing  being  so  to  fit  the  elliptic 
division  plate  over  the  permanent  division 
plate  that  it  can  easily  be  removed  when 
not  required. 

How  to  make  the  Elliptic  Division  Plate — 
Fixing. — Procure  a  sheet  of  brass  or  gun- 
metal  of  the  required  size  to  suit  the 
permanent  division  plate,  and  about  £  in.  in 
thickness ;  turn  up  back,  front,  and  edges, 
and  fit  and  secure  by  means  of  six  screws 
(see  diagram)  on  the  afore-mentioned  plate, 
taking  care  to  drill  the  holes  for  the  screws 
in  such  a  manner  as  not  to  obliterate  the 
holes  in  the  plate. 

The  Guide  Line  for  Drilling  Holes.— 


This  being  done  to  the  satisfaction  of  the 
workman,  remove  the  disc,  after  numbering 
the  screws  so  that  the  same  screws  shall  be 
returned  to  their  proper  places  when  re¬ 
mounted,  and  re-chuck,  getting  the  disc 
perfectly  true  on  face  and  edge  on  the 
circular  motion  ;  and  then  cut  a  deep  narrow 
line  on  the  part  it  is  proposed  to  drill  the 
circle  of  holes.  Now  remove  the  chuck  on 
which  the  disc  is  mounted,  and  fix  the 
elliptic  chuck  in  position,  and  screw  the 
chuck  home,  and  see  that  the  disc  runs  truly 
by  means  of  the  narrow  deep  line  already  cut. 

Drilling  the  Holes. — Now  set  the  slide- 
rest  parallel  with  the  disc,  and  mount  the 
drilling  spindle,  using  the  seventy-two  row 
of  divisions  on  the  dividing  plate,  and  throw 
out  the  elliptic  chuck  1  in.,  making  a 


Diagram  showing  the  Dividing  Plate  for  Elliptic 
Work  In  Position— A,  A,  Arrows  denoting  the 
Upright,  the  Elliptic  Chuck  to  he  in  a  direct 
line  with  the  Arrows  ;  1, 2,  3, 4,  5,  and  6,  Screws 
to  hold  the  Plate  to  the  permanent  Dividing 
Plate. 

commencement  from  the  vertical  position. 
Everything  now  being  ready  for  a  start, 
we  will  first  make  sure  the  slide-rest  is  in 
the  centre,  and  see  that  the  drill  is  quite 
sharp,  and  of  the  proper  shape  to  drill  a  hole 
to  correspond  with  the  point  of  the  index 
spring.  These  points  being  found  satis¬ 
factory,  get  the  drill  point  exactly  on  the 
line,  and,  gradually  increasing  the  depth, 
drill  the  first  hole  until  the  proper  depth  is 
acquired  ;  then  tighten  up  all  the  “  stops  ” 
so  that  the  depth  of  holes  may  be  maintained 
throughout.  Now  comes  a  bit  of  very  deli¬ 
cate  work,  viz.,  to  keep  the  drill  holes  exactly 
on  the  line  all  round  the  circle ;  as,  of  course, 
as  the  chuck  describes  the  ellipse,  the  point 
of  the  drill  will  be  to  the  right  or  the  left  of 
the  circle  according  to  the  position  of  the 
elliptic  chuck  on  the  lathe.  This,  although 
difficult,  need  not  discourage  the  workman, 
as,  if  time  is  no  object,  there  is  no  occasion 


to  hurry  over  the  job  ;  but  I  must  confess 
that  a  large  stock  of  patience  is  necessary. 

A  Simple  Way  —  The  simplest  way  I  can 
suggest  for  getting  the  drill  holes  truly  on 
the  line  is,  after  drilling  the  first  hole,  to 
unship  the  overhead  band,  having  convenient 
a  leaden  weight,  with  a  wire  hook  attached, 
to  keep  the  band  taut  while  it  is  dis¬ 
engaged  from  the  drill  spindle  ;  and,  while 
the  drill  is  stationary,  shift  the  point  of 
the  drill  by  means  of  the  winch  handle  of 
the  slide-rest  until  it  will  lie  exactly  in  the 
circular  cut ;  re-ship  the  band  and  drill  the 
hole,  continuing  the  movements  until  the 
whole  series  of  holes  are  drilled. 

The  Use  of  the  Engraved  Arrows. — Noting 
that  the  first  hole  is  drilled  while  the  elliptic 
chuck  is  in  the  vertical  position,  it  will  be 
necessary  to  make  a  mark  at  the  first  and 
the  thirty-seventh  hole,  in  order  that  an 
arrow  or  other  mark  may  be  engraved 
denoting  the  centre  (as  shown  in  the 
illustration),  for  reasons  I  will 
show  by-and-by.  It  will  also 
be  seen,  on  reference  to  the  illus¬ 
tration,  that  the  circle  of  holes 
is  composed  of  increased 
and  diminished  inter¬ 
vals,  and  that  the  “  ar¬ 
rows  ”  are  engraved 
opposite  the  widest  in¬ 
tervals,  and  the  special 
use  of  the  “arrows”  is 
to  denote  the  proper 
position  of  the  elliptic 
dividing  plate  on  the 
lathe  when  used  for 
elliptic  work. 

To  get  the  Division 
Plate  into  Position. — 
To  get  the  dividing 
plate  into  position,  first 
move  the  elliptic  chuck 
into  the  vertical  posi- 

0/  /  tion,  and  then,  by 

y  /  means  of  the  worm 
‘  wheel  and  tangent 
screw  on  the  mandrel, 
move  round  the  elliptic 
division  plate  until  the 
“  arrow  ”  is  in  a  direct  line  with 
the  centre  of  the  vertical  ellip¬ 
tic  chuck ;  this  will  bring  the 
wider  divisions  to  the  small 
ends  of  the  ellipse,  and  the  narrower 
divisions  to  the  sides  of  the  ellipse,  result¬ 
ing  in  a  tolerably  equal  distribution  of 
the  ornamental  work  during  the  course 
of  the  ellipse. 

Concluding  Remarks. — It  will  be  necessary 
to  bear  in  mind  that,  whatever  distance  the 
elliptic  chuck  was  thrown  out  of  centre  for 
the  purpose  of  drilling  the  disc  for  elliptic 
work,  the  same  degree  of  eccentricity  must 
be  rigidly  adhered  to  when  turning  any 
elliptic  article.  See,  too,  that  the  “arrow”  is 
in  line  with  the  centre  of  the  elliptic  chuck 
when  in  an  upright  position  on  the  lathe. 


INDUCTION  COILS:  HOW  TO  MAKE 
AND  WORK  THEM. 

BY  G.  E.  BONNEY. 

Inductive  Theories  Illustrated  by  Experi¬ 
ments  —  How  the  Inductive  Effects  of 
Electric  Currents  in  a  Primary  Coil 
are  Demonstrated — Magnetic  Effects  of 
Induction — Calorific  Effects  of  Induc¬ 
tion  —  Physiological  Effects  of  Induc¬ 
tion. 

Inductive  Theories. — As  Work  is  essentially 
a  practical  journal,  I  pass  over  the  theo¬ 
retical  part  of  my  subject  with  just  a  glance 
at  the  two  terms,  “  practice”  and  “  theory.” 
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Some  persons  have  an  idea  that  they  are 
terms  more  or  less  antagonistic.  This  is  not 
so.  Every  man  has  a  theory  of  his  own  re¬ 
specting  the  way  his  work  should  be  per¬ 
formed.  His  theory  may  be  founded  on  his 
own  experience,  or  that  of  other  workmen, 
or  it  may  be  framed  on  his  knowledge  of 
natural  laws,  but  it  is  none  the  less  theory. 
The  theories  I  shall  put  forward  are  those 
that  have  been  proved  by  practice,  and  I 
hope  to  show  how  they  may  be  proved  by 
means  of  experiments. 

How  Inductive  Effects  are  shown. — The 
inductive  effects  of  an  electric  current  are 
shown  in  three  different  ways,  and  by  three 
different  sets  of  experiments.  The  first  effect 
may  be  named  magnetic,  the  second  calorific, 
the  third  physiological.  I  am  using  these 
three  terms  more  because  of  a  want  of  better 
terms,  than  of  their  fitness  to  give  an  idea 
■of  the  inductive  effects  observed.  The  first 
shows  the  relation  of  electricity  to  mag¬ 
netism,  the  second  shows  its  relation  to  heat, 
and  the  third  shows  its  effects  on  animal 
tissues.  The  first  converts  soft  iron  into  a 
magnet,  the  second  is  shown  by  sparks  from 
the  ,  conducting  wires,  and  the  third  by 
shocks  to  the  nerves  of  animals. 

Magnetic  Effects  of  Induction.— Take  a 
rod  of  pure  soft  iron  3  in.  in  length  by  ^  in. 
in  diameter,  or  a  small  bundle  of  straight 
iron  wires  of  the  same  length  and  diameter. 
Also  get  some  small  iron  brads  or  fragments 
of  iron  wire,  and  place  these  on  a  smooth 
sheet  of  paper.  Hold  the  iron  rod  to  these, 
or  stir  them  about  with  the  rod,  and  note 
that  the  rod  does  not  affect  them  in  any  way, 
nor  do  they  affect  the  iron  rod.  They  do  not 
move  when  the  rod  is  held  close  to  them, 
nor  do  they  stick  to  the  rod  when  they  are 
stirred  by  it.  If  we  bring  a  toy  horseshoe 
magnet  near  them  they  move  toward  it, 
and  stick  to  it  if  brought  close  enough  to 
them.  How  get  a  few  yards  of  No.  20  silk- 
covered  or  cotton-covered  copper  wire,  and 
envelop  the  iron  rod  or  the  bundle  of  iron 
wire  with  regular  folds  of  the  copper  wire, 
laid  on  side  by  side  so  as  to  form  a  close 
spiral  from  end  to  end.  Connect  the  two 
ends  of  the  covered  wire  to  the  terminals  of 
a  battery,  so  as  to  send  the  battery  current 
through  the  small  coil  of  wire.  Whilst  thus 
connected,  bring  one  of  the  ends  of  the  iron 
rod  near  the  bits  of  iron  on  the  smooth  sheet 
■of  paper.  The  bits  of  iron  will  be  attracted 
to  the  rod  of  iron  as  to  a  permanent  magnet, 
thus  showing  that  a  current  of  electricity 
passing  through  a  coil  of  wire  has  an  induc¬ 
tive  effect  on  the  soft  iron  within  that  coil, 
and  this  effect  is  magnetic.  When  the  iron 
rod  has  picked  up  as  many  of  the  bits  of 
i  ion  as  it  will  hold,  disconnect  the  end  of 
the  covered  wire  from  the  battery,  whilst 
holding  the  iron  over  the  paper.  Imme¬ 
diately,  on  thus  disconnecting  the  wire,  the 
'bits  of  iron  will  fall  off  from  the  end  of  the 
iron  rod,  and  thus  prove  that  the  inductive 
■effects  of  the  electric  current  do  not  remain 
in  soft,  pure  iron,  but  are  only  observed 
whilst  current  is  passing.  This  property  of 
soft  iron  is  made  use  of  in  the  construction 
of  induction  coils,  the  cores  being  made  of 
soft  iron  because  this  becomes  magnetised 
when  a  current  is  circulating  around  it,  but 
does  not  remain  magnetised  when  the  cur¬ 
rent  is  interrupted.  As  the  other  inductive 
•effects  depend  very  much  on  the  perfection 
of  the  arrangements  for  interrupting  the 
How  of  the  current,  the  use  of  soft  iron  is 
imperative. 

Magnetic  Effects  on  Hard  Iron. — Take  a 
similar  rod  of  iron  and  hammer  it  well  on 
nn  anvil,  or  heat  it  to  a  red  heat  and  plunge 
it  suddenly  in  cold  water  to  cool  it.  This 


will  harden  the  iron.  Wind  this  with  the 
covered  wire  as  before,  and  repeat  the  first 
experiment  with  this  hard  iron,  then  note 
the  difference  in  the  magnetic  effects  ob¬ 
served.  The  hard  iron  will  pick  up  the  iron 
brads  as  did  the  magnet  of  soft  iron,  but 
will  not  so  readily  part  with  them  when  the 
current  is  interrupted.  This  shows  that 
hard  iron  must  not  be  used  in  the  cores  of 
induction  coils,  nor  in  the  cores  of  electro¬ 
magnets. 

Magnetic  Effects  on  Steel. — Take  a  rod  of 
steel  of  similar  size,  and  make  it  as  hard  as 
it  can  be  by  heating  it  to  a  bright  red  and 
plunging  at  once  into  cold  water.  Wind  this 
with  covered  wire  as  before  mentioned,  and 
repeat  the  former  experiments,  again  noting 
the  observed  effects.  The  steel  rod  will  not 
at  first  attract  the  iron  brads.  When  a 
current  is  sent  through  the  wire,  the  rod  will 
pick  up  the  brads,  but  it  will  not  readily 
drop  them  when  the  current  is  interrupted. 
After  repeated  interruptions  of  the  current, 
it  will  not  drop  the  brads  at  all,  because  it 
has  become  a  permanent  magnet — that  is,  it 
has  retained  the  charges  of  magnetism  in¬ 
duced  by  the  electric  current  passing  through 
a  coil  of  wire  wound  over  its  surface.  It  is, 
therefore,  altogether  unsuitable  for  use  in 
induction  coils. 

Experiments  with  Uncovered  Wire. — The 
student  may,  if  he  chooses,  repeat  these  ex¬ 
periments  with  uncovered  copper  wire,  and 
thus  convince  himself  that  covered  wire 
must  be  used  in  making  induction  coils.  He 
may  then  coat  the  core  with  two  or  three 
layers  of  paper,  and  wind  the  uncovered  wire 
over  the  paper  on  the  core,  taking  care  to 
keep  each  coil  from  actually  touching  its 
neighbour.  The  magnetic  inductive  effects 
will  be  absent  from  the  first,  but  be  observed 
in  the  second,  although  not  so  pronounced 
or  perfect  as  when  a  properly  insulated  wire 
was  employed. 

Calorific  Effects  of  Induction. — Take  a 
straight  piece  of  No.  20  covered  copper  wire, 
long  enough  to  form  a  coil  to  go  around  a 
rod  of  iron  3  in.  in  length  and  ?  in.  in 
diameter  :  this  will  take  about  5  ft.  of  wire. 
Connect  one  end  of  this  wire  to  one  of  the 
terminals  of  a  three-  or  four-celled  battery, 
arranged  in  series,  and  scrape  the  opposite 
terminal  with  the  other  end  of  the  wire.  A 
small,  bright  spark  will  be  seen  at  the  instant 
of  scraping  the  terminal  with  the  end  of  the 
wire.  Place  a  steel  file  on  the  terminal,  and 
scrape  this  with  the  end  of  the  wire.  The 
spark  may  then  be  more  distinctly  seen. 
Now  bend  the  covered  wire  into  a  zig-zag 
shape,  with  folds  3  in.  in  length,  and  again 
touch  the  file.  The  sparks  will  be  brighter 
and  thicker.  Now  wind  the  wire  over  the 
iron  rod,  but  withdraw  the  rod,  and  leave  the 
wire  as  a  long  spiral.  Again  touch  the  file, 
and  note  the  sparks.  The  coils  of  wire  have 
an  inductive  effect  on  each  other,  and  this 
will  be  noticed  by  increase  in  the  length  and 
volume  of  the  spark.  Now  place  the  iron 
core  in  the  coil,  and  again  note  the  spark. 
It  will  be  increased  by  the  inductive  effect 
of  each  coil,  and  the  induced  magnetism  of 
the  iron  core.  The  spark  thus  observed  is 
caused  by  a  momentary  heating  of  the  wire 
end  at  the  instant  when  contact  is  made 
with  the  file  included  in  the  circuit,  and  also 
at  the  instant  when  contact  is  broken.  This 
is  due  to  an  insufficient  conductor  to  convey 
the  current,  and  the  spark  is  caused  by 
burnt  wire  fragments.  If  we  employ  copper 
or  brass  instead  of  an  old  steel  file,  the  spark 
will  be  faint  and  of  the  greenish  colour 
characteristic  of  burning  copper.  From 
carbon  the  spark  will  be  bluish  white  ;  from 
steel  and  iron  it  shows  all  the  characteristics 


of  burning  iron.  Small  particles  of  the 
points  of  contact  are,  therefore,  burnt  away 
every  time  contact  is  made  or  broken  with 
the  ends  of  conductors  of  an  electric  cir¬ 
cuit.  If  these  points  are  made  of  an  easily 
oxidisable  metal  of  inferior  conductivity, 
as  iron,  steel,  copper,  brass,  etc.,  they  soon 
burn  away,  and  are  rendered  useless.  As  the 
inductive  effects  desired  in  induction  coils 
depends  so  much  on  the  perfection  of  appa¬ 
ratus  for  interrupting  the  current  in  the 
primary  coil — that  is,  making  and  breaking 
contact  between  two  points  in  the  main 
circuit — it  follows  that  we  cannot  employ  a 
metal  at  this  part  which  might  be  readily 
burnt  away.  We  must,  therefore,  employ  a 
speck  of  platinum  on  the  point  of  contact  in 
the  breaking  apparatus— usually  termed  the 
“  break  ”  of  the  coil — because  platinum  is 
not  so  easily  oxidised  as  other  metals. 

Physiological  Effects  of  Induction.  — 
Whilst  conducting  the  experiments  men¬ 
tioned  in  the  previous  paragraph,  twist  the 
end  of  the  contact  wire  once  or  twice  around 
the  forefinger,  so  as  to  bring  the  point  of 
the  wire  under  the  first  joint,  where  it  can 
be  held  with  the  tip  of  the  thumb,  moisten 
the  tip  of  the  forefinger  with  the  dilute 
battery  acid,  and  touch  the  file  with  this  at 
the  instant  when  contact  is  made  with  the 
wire  beneath  the  finger.  A  tingling  sensa¬ 
tion  in  the  finger-tips  will  be  felt  at  the  in¬ 
stant  of  making  and  breaking  contact,  if  the 
battery  is  strong  enough  to  overcome  the 
resistance  of  the  fingers.  The  sensation  will 
be  most  pronounced  when  the  experiment  is 
performed  with  the  coil  wound  on  the  iron 
core,  and  will  be  intensified  by  an  increase  in 
thenumberof  turnsof  wire  wound  on  thecore. 
It  will  also  be  more  intense  whilst  rubbing 
the  wire  end  along  the  teeth  of  the  file,  thus 
causing  rapid  interruptions  of  the  current. 

Take  two  convenient  lengths  of  copper 
wire  of  any  gauge,  and  connect  them  to  the 
terminals  of  the  battery,  one  at  each  end. 
Glean  the  free  ends  of  these  wires,  and 
bring  them  into  contact  across  the  tip  of  the 
tongue.  A  tingling  sensation  will  be  felt 
in  the  tip  of  that  member,  accompanied  by  a 
distinctly  acid  flavour.  Leave  on  one  of  the 
wires,  but  replace  the  other  with  the  coil  of 
wire  used  in  the  previous  experiment.  Cross 
the  ends  of  these  two  wires  on  the  tongue, 
and  note  the  increased  sensations  due  to  the 
inductive  effect  of  one  turn  of  wire  on  an¬ 
other.  Repeat  this  with  the  iron  core  in  the 
coil  of  wire,  and  note  the  results.  A  person’s 
tongue  may  be  in  this  way  educated  to  take 
the  part  of  a  detective  galvanometer,  the 
intensity  of  the  sensations  acting  as  a  guide 
to  the  intensity  of  the  current.  I  should 
not  advise  the  use  of  this  human  galvano¬ 
meter  in  strong  electric  currents. 

Attach  two  small  wires  to  the  contact 
points  of  the  circuit — that  is,  to  the  end  of 
the  wire  coil  and  to  the  wire  from  the  bat¬ 
tery  terminal.  Cross  the  ends  of  these 
wires  on  the  tongue,  and  get  a  friend  to 
make  and  break  contact  with  the  points. 
The  inductive  effects  of  the  current  can  be 
thus  observed. 

All  these  experiments  go  to  prove  that 
the  primary  circuit  of  a  coil  produces  in¬ 
ductive  effects,  since  the  coils  just  noted  are 
in  the  primary,  or  first  circuit,  with  the 
generator  of  electricity.  These  inductive 
effects  will  be  remembered  when  we  are  con¬ 
structing  the  coils  described  in  succeeding 
papers.  In  these  we  shall  deal  with  the 
secondary  effects  of  induction — that  is,  the 
inductive  effects  produced  in  a  wire  separate 
from  the  prime  conductor,  but  running  side 
by  side  with  it,  separated  only  from  it  by  an 
insulator  of  electricity. 
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Hobbyists’  Emporiums. — In  this  super¬ 
abundant  age  any  suggestion  of  a  want  not 
already  more  than  provided  for  is  apt  to  be 
treated  as  a  discovery  of  the  “  mare’s  nest  ” 
order,  so  consistently  do  the  laws  of  domestic 
supply  and  demand  work.  Judging  from 
not  a  little  correspondence  which  has  reached 
us,  there  appears  to  be  a  real  want  in  the 
shape  of  a  ready  channel  through  which 
the  hobbyist— i.e.,  such  professional  and 
amateur  workers  as  those  who  support  this 
journal— could  find  a  sale,  at  first  hand,  for 
the  work  which  exercises  the  hand  and 
brain  during  leisure  hours — which  evening 
hours  every  working  man  has  a  legiti¬ 
mate  right  to  turn  to  his  own  advantage, 
provided  he  does  so  honestly.  By  devoting 
his  spare  time  each  week  to  some  construc¬ 
tive  work,  either  in  connection  with  his  own 
occupation  or  some  other  pursuit  for  which 
he  may  have  a  fancy,  many  a  man  could  ap¬ 
preciably  add  to  his  ordinary  earnings  were 
he  in  touch  with  a  market  to  which  he  might 
send  his  labour  with  some  fair  prospect  of 
its  finding  a  buying  public  at  the  maker’s 
price.  There  would  be  no  middleman  to 
weight,  say,  a  bent  iron  candelabra  or  a 
carved  sideboard,  with  the  profit  which  he 
necessarily  derives  partly  from  the  under¬ 
paid  maker  and  the  overcharged  purchaser, 
because  manufacturer  and  purchaser  would 
be  brought  into  first  contact.  This  first  hand 
market  between  the  ingenious  workers  of 
novelties  which  go  to  adorn  a  home,  and 
those  who  have  to  buy  such  for  the  purpose 
of  domestic  need  and  ornament,  would  be  a 
boon  which  does  not  appear  yet  to  be  pro¬ 
vided  for  on  a  business  scale.  Of  course,  the 
charitable  bazaar  schemes  are  rampant 
enough,  but  bazaar  prices  and  figures  belong 
to  a  region  which  practical  people  are  obliged 
to  decline  to  enter.  From  communications 
which  have  been  made  to  our  “  Shop  ”  pages, 
it  would  seem  that  a  good  opening  exists  for 
something  in  the  way  of  depots  at  which 
professed  hobby  work  could  find  a  first  hand 
sale,  whether  to  the  public  itself  or  to  the 
tradesman  to  sell  again  would  be  of  no 
moment  to  the  manufacturer.  How  this 


outlet  can  be  brought  about,  and  whether  a 
banding  together  of  the  various  sections  of 
our  readers  would  lead  to  some  practical 
results,  must  depend  upon  themselves.  We 
have  already  been  instrumental  in  bringing 
several  correspondents  into  contact  with 
anxious  buyers  of  fretwork  and  other 
novelties,  from  which  it  would  seem  that 
there  are  tradesmen  willing  enough  to 
negotiate  for  work  which  Work  subscribers 
turn  out,  the  chief  difficulty  being  that  of 
want  of  touch — the  one  class  with  the  other. 
Having  broached  the  matter  in  this  way, 
doubtless  many  of  our  readers  will  favour 
us  with  their  views,  and  we  shall  be  pleased, 
to  give  expression  to  any  useful  suggestions. 
Pending  further  reference  to  the  subject, 
however,  should  any  hobbyists  be  anxious  to 
find  a  market  for  their  craftwork,  twenty 
words  can  be  had  in  our  “  Sale  and  Ex¬ 
change  ”  column  for  Is.,  and  this  is  not  a 
ruinous  expenditure  to  make  upon  an  article 
which,  if  it  changes  hands,  may  be  as 
welcome  a  transaction  for  the  buyer  as  for 
the  seller. 

Painting.  —  The  question  of  technical 
education  for  painters,  and  that  of  establish¬ 
ing  some  satisfactory  limit  to  the  number 
of  lads  or  apprentices  employed  by  each 
master,  are  both  coming  largely  to  the  front, 
this  year  amongst  the  various  masters’  and 
operatives’  trade  associations.  In  the 
North  of  England  and  Scotch  centres,  the 
interest  in  these  and  other  kindred  trade 
problems  is  very  keen.  It  is  a  singular  and 
regrettable  fact  that,  whereas  in  a  dozen 
important  towns  we  may  find  technical 
plumbing  classes  established  under  the 
Technical  Education  Act,  in  very  rare  cases, 
can  we  meet  with  this  encouragement  in 
connection  with  painting  and  decorating. 
This  is  a  matter  the  Amalgamated  Society 
of  Painters  could  well  furnish  an  instructive 
report  upon,  and  they  should  speak  up. 

Labour. — The  miners’  strike,  though  pro¬ 
ductive  of  inconvenience  to  general  industry,, 
will  not  have  been  in  vain  if  it  reads  a  lesson, 
on  economics  to  the  world  at  large.  We  are 
all  of  us  held  more  or  less  in  the  leading: 
strings  of  an  effete  political  economy.  Only 
within  certain  limits  does  the  supposed  law 
of  supply  and  demand  operate.  The  panic 
of  the  public,  and  the  opportunity  and  greed 
of  the  middleman,  have  lately  sent  coals  up 
from  6s.  to  8s.  per  ton.  Yet  the  proposed 
reduction  of  wages  which  the  miners  have 
fought  against  would  have  been  covered  by 
3d.  per  ton  !  The  cost  of  miners’  labour  is 
an  almost  infinitesimal  fraction  in  the 
price  of  London  coal.  The  miners  have 
opposed  a  silent  but  dogged  protest  against 
the  commercial  system,  in  which  they  are 
made  the  pawns  in  the  great  game  played 
by  the  speculators.  The  example  is  sure  to- 
become  contagious.  The  complete  federa¬ 
tion  of  labour  is  a  dream  whose  realisation 
may  not  be  so  far  distant.  Such  federation 
must  lead  eventually  to  strikes  of  immense- 
magnitude,  or  to  co-operative  undertakings 
for  production,  or  to  a  union  of  employers 
and  employed  in  industrial  partnerships  on 
equal  terms.  In  our  opinion,  the  establish¬ 
ment  and  development  of  profit-sharing 
enterprises  will  conduce  more  than  any  other 
measure  to  the  promotion  of  industrial  peace. 
Many  firms  have  already  adopted  this  sys¬ 
tem  with  their  workmen,  and  where  it  has 
been  tried  it  has  been  productive  of  im¬ 
proved  relations  between  employer  and 
employed.  With  some  houses  a  liberal 
benevolent  fund  scheme  is  more  feasible,  and 
it  answers  all  the  purpose. 
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A  TASTEFUL  OVERMANTEL. 

BY  FLORENCE  CADDY. 

Here  is  an  original  way  of  grouping  minia¬ 
tures  and  very  small  water-colours  into.  the 
work  of  an  overmantel,  which,  while  it  is 
inexpensive,  is  very  tasteful. 

I  suppose  every  household  possesses  a  few 


made  the  motive  of  an  overmantel  in  the 
manner  of  the  accompanying  design  ! 

In  constructing  an  overmantel  like  this 
one,  we  will  suppose  your  mantelpiece  is 
5  ft.  10  in.  in  length.  You  will  then  require 
a  thin  oaken  board  (about  three-eighths  of 
an  inch  in  thickness)  5  ft.  6  in.  by  1  ft.  10  in. 
If  the  board  can  be  all  in  one  piece  so  much 


in  width  ;  from  d  to  h  the  measurement 
should  be  1  ft.  5  in. ;  and  from  D  to  the 
central  dotted  line  between  a  and  b  the 
distance  should  be  1  ft.  4  in.  The  length 
from  F  to  G  is  5  ft.  6  in. — i.e.,  4  inches 
shorter  than  the  mantelshelf — thus  leaving 
space  for  the  2  inch  frame  of  oak,  1  inch 
thick,  which  is  carried  right  round  the  board. 


Fig.  l.— Overmantel  complete.  Fig.  2.— ‘Working  Diagram. 


small  treasured  drawings,  perhaps  too  small 
to  be  framed  and  hung  up  separately,  per¬ 
haps  even  thought  not  worth  framing,  but 
still  “  family  treasures,”  that  teem  with 
memories,  that  we  like  to  drag  from  their 
hiding-place  now  and  then  to  recall  fond 
associations.  If  these  drawings  are  minia¬ 
tures,  they  generally  live  in  a  box  ;  if  they 
are  on  paper,  they  are  stuck  in  a  scrap 
album.  Now,  how  charming  these  treasures 
would  be  if  grouped  together,  and  thus 


the  better.  Teak  and  mahogany  and  sequoia  On  the'  board  a  geometrical  pattern  is 
wood  run  wide,  and  might  be  easier  to  pro-  drawn,  and  round  and  diamond-shaped 
cure  than  oak.  Bass  is  a  cheap  wood,  and  holes,  according  to  the  pattern,  are  then 
runs  wide,  and  its  white  colour  would  har-  made  with  the  fret  saw,  and  the  drawings 
monise  with  many  things  (blue  china  espe-  :  are  slipped  behind  these  holes,  which  act 
cially),  and  be  less  heavy  looking  if  required  as  their  frames.  The  wood  is  bevelled  off 
in  a  drawing-room.  Sequoia  wood  has  a  round  these  holes,  because  the  entire  thick- 
pretty  pinkish  colour  and  is  a  cheap  wood.  ness  of  the  board  (three-eighths  of  an  inch) 
The  board  is  1  ft.  10  in.  at  its  widest  part,  would  cast  too  much  shadow  over  the 
from  a  to  b,  where  it  rises  in  semicircular  i  small  drawings. 

form  ;  from  D  to  E  the  board  is  1  ft.  3  in.  j  The  geometrical  lines  of  the  pattern  are 
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carved  on  the  board  with  a  small  grooving 
tool,  and  the  spaces  between  the  pattern 
are  puuched.  The  entire  board,  with  the 
frame,  is  then  gilt ;  or  the  punched  part 
need  not  be  gilt  if  the  plain  oak  is  preferred. 
Great  nicety  will  have  to  be  observed  in 
cutting  the  curve  of  the  frame  over  the 
semicircular  part.  The  point  c  is  the 
exact  centre  of  the  board,  and  from  that 
point  the  compasses  should  describe  the 
central  circles. 

If  you  are  making  your  design  on  paper, 
to  be  traced  off  on  to  the  wood,  you  can 
double  the  paper  down  the  dotted  line 
between  i  and  j,  after  drawing  half  the  end 
portion  of  the  pattern,  and  trace  the  other 
half  through  at  the  window.  You  can  also 
double  the  paper  again  between  a  and  b, 
and  trace  through  the  other  half  of  the 
entire  pattern,  as  it  is  alike  both  sides ;  then 
paste  the  paper  on  the  plank,  and  commence 
with  the  fret  saw. 

A 


a  tasteful  manner.  Especially  if  you  happen 
to  have  any  broken  Wedgwood  or  small 
Wedgwood  medallions,  here  is  a  pretty 
way  of  using  the  little  white  figures  on  their 
blue  or  green  grounds,  so  that  they  should 
not  be  forgotten  or  lost. 

In  using  this  idea  for  old  china,  no  sheet 
of  glass  would  be  required  ;  but  a  back 
board,  with  holes  cut  to  semi-insert  the 
saucers  and  plates  and  keep  them  steady, 
would  be  a  good  plan,  though  more  ex¬ 
pensive  than  hooks  or  brads,  for  the  same 
purpose. 

If  filled  with  china,  this  arrangement 
would  be  a  splendid  one  used  as  a  decora¬ 
tion  above  a  sideboard. 

Now  that  it  has  become  such  a  favourite 
plan  to  turn  cottage  pianos  with  their  backs 
out  in  the.  room,  a  difficulty  arises  as  to  how 
these  backs  shall  be  draped  or  decorated. 
Here,  again,  this  design  could  be  used 


?lass 
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A  sheet  of 
is  cut  the  same 
size  as  the  board , 
to  slip  between  the 
gilt  woodwork  and 
the  drawings,  just 
in  the  same  way 
as  we  manage  our 
water  -  colour  pic¬ 
tures  ; and  then  the 
small  pictures  are 
very  accurately 
pasted  on  to  the 
“backboard,”  so  as 
to  appear  on  the 
front  side  through 
the  holes  in  the  gilt 
board.  The  mantel¬ 
shelf  is  covered 
with  gold-coloured 
linen,  around  the 
edge  of  which  large 
white  daisies  with 
golden  eyes  are 
worked  in  Harris’s 
flax  threads.  This 
linen  cover  can  be 
periodically  washed 
and  ironed,  which 
is  a  great  con¬ 
sideration,  as  the 
mantelshelf  in  the 
“  fire  season  ”  is  the 
dustiest  place  in 
the  room.  The  over¬ 
mantel  is  raised 
seven  inches  above 

the  mantelshelf,  and  that  space  is  covered 
with  a  strip  of  gold-coloured  linen,  worked 
in  a  geometrical  pattern  with  large  daisies. 

The  mantelshelf  holds  a  row  of  small 
vases  of  that  popular  gold  and  white  Vien¬ 
nese  china  from  the  well-known  shop  at 
the  eastern  end  of  Oxford  Street;  and, 
when  the  season  will  allow,  these  vases 
should  be  filled  with  large  white  marguerites, 
thus  keeping  the  entire  mantel  decoration  a 
small  “  symphony  in  white  and  gold.” 

To  look  harmonious,  this  overmantel 
should  be  in  a  room  where  the  furniture  is 
enamelled  white,  and  those  charming  yellow 
and  white  Liberty  cottons  are  profusely  used 
for  covers  and  curtains. 

This  design  for  an  overmantel  would  look 
very  well  if  used  for  old  china  instead  of 
drawings  ;  plates  and  saucers  would  fill  the 
larger  holes  (which,  of  course,  would  have  to 
be  cut  in  proportion  to  the  pieces  of  china), 
and  broken  scraps  of  treasured  Dresden, 
etc.,  could  fill  the  smaller  spaces.  Thus,  the 
tiniest  bits  of  beloved  tea  cups  shattered 
past  mending  could  be  turned  to  account  in 


Fig.  1.— Block  of  Wood  marked  out  ready  for  cutting.  Fig.  2.— Side  View  of 
Parts  of  its  structure.  Fig.  3. — Shape  to  be  given  to  Block  of  Wood, 
which  forms  Scuppers. 

beautifully  for  the  upper  part  of  the  piano 
back,  and  a  seat  could  be  placed  under¬ 
neath  it. 

Of  course,  for  this  purpose  the  design 
must  not  be  so  wide  as  would  be  required 
for  the  overmantel  or  sideboard. 


MODEL  BOAT-MAKING  FOR  BOYS. 

BY  A  CRAFTSMAN 

Choosing  Block  of  Wood — Shaping  and  Finish¬ 
ing  Hull — Fixing  Deck  and  Keel  on. 

The  principal  thing  to  be  done  before  com¬ 
mencing  the  construction  of  a  boat  is  to  get 
a  piece  of  wood  of  suitable  size  and  shape 
out  of  which  to  make  it  Upon  the  choice 
of  material  the  ultimate  success  of  the  boat 
— both  while  it  is  being  constructed,  and 
during  its  subsequent  career  on  the  water — 
mainly  depends.  It  should  be  free  from 
cracks  and  knots,  quite  dry,  and  of  a  kind 
of  wood  easily  worked.  The  wood  of  the 
sycamore  tree  answers  all  these  require¬ 


ments  ;  it  never  cracks,  soon  becomes  sea¬ 
soned,  and  is  easily  worked.  However,  if 
you  are  not  able  to  procure  sycamore  wood, 
deal  or  any  other  soft  wood  can  be  used. 
If  you  decide  on  using  sycamore,  the  best 
thing  to  do  is  to  procure  a  portion  off  a  tree 
of  the  right  length  and  diameter,  and  cut 
it  into  a  rectangular  shape,  first  with  a 
hatchet,  and  finally  with  a  plane,  taking 
care,  of  course,  that  it  is  thoroughly  seasoned 
Having  obtained  a  block  of  wood  of  the 
right  dimensions,  rule  a  line  lengthways 
right  round  it  exactly  down  its  centre,  pass¬ 
ing  down  the  middle  of  the  deck,  keel,  and 
bow.  Then  rule  a  line  on  each  side  of  the 
keel  line  to  represent  the  thickness  of  the 
keel.  Fig.  1  is  an  illustration  of  the  rect¬ 
angular  block  of  wood  with  lines  ruled  round 
it  in  this  manner,  the  deck  being  uppermost. 
The  block  is  now  ready  to  be  cut  into  shape. 
Fig.  2  is  an  outline  of  the  shape  in  which 
the  hulls  of  cutters 
and  schooners  are 
generally  made. 
The  widest  part  is 
usually  at  a  dis¬ 
tance  from  the 
bows  equal  to  one- 
third  of  the  entire 
length.  The  relation 
between  the  width 
and  length  varies  a 
great  deal,  but  a 
good  width  is  one 
which  is  a  quarter 
of  the  length,  the 
depth  varying  from 
one-quarter  to 
two-sevenths  of  the 
length.  If  the  boat 
is  to  be  a  steamer, 
the  width  and  depth 
must  be  much  less 
in  proportion  to  the 
length.  In  Fig.  2 
from  a  to  b  the 
hull  is  built  up — 
i.e.,  composed  of  a 
strip  of  wood  fast¬ 
ened  on  to  the 
principal  block.  A 
wooden  keel  fixed 
on  to  the  lower  part 
of  the  block  ex¬ 
tends  from  c  to  d, 
and  a  metal  keel 
extends  under¬ 
neath  this  from 
d  to  e.  The  di¬ 
mensions  of  the  various  parts  of  the  boat 
must  be  fixed  upon  before  the  block  of 
wood  is  chosen,  and  the  depth  of  it  must  be 
equal  to  the  distance  from  B  to  c. 

Now  begin  to  cut  the  block  into  shape. 
First  roughly  chop  out  the  interior,  leaving 
the  sides  about  J  in.  thick.  This  may  be 
best  done  by  boring  holes,  with  a  1  in.  centre- 
bit,  close  to  one  another  all  over  the  part  to 
be  cut  out,  and  chopping  away  the  inter¬ 
vening  wood  with  a  chisel.  Then  turn  the 
block  upside  down,  and  shape  the  outside. 
In  doing  this,  chop  out  the  keel,  except  at 
the  widest  part,  where  there  is  no  keel  at  all 
(see  Fig.  2),  with  a  chisel  for  about  %  in.  in 
depth.  You  now  have  the  position  of  the 
keel  so  marked  out  that  it  cannot  be  ob¬ 
literated.  Then  shape  the  sides.  These 
should  be  made  to  curve  with  a  continual 
graceful  bend,  represented,  as  nearly  as  it 
can  be  by  an  engraving,  by  Fig.  3.  They  can 
be  roughly  shaped  with  a  chisel,  and  then 
finished  off  with  a  spokeshave  or  plane. 
When  they  are  nearly  reduced  to  the  right 
shape,  frequently  run  your  eye  along  the 
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Hull,  showing  various 
Fig.  4. — Piece  of  Wood 
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keel,  and  see  that  both  the  sides  have  the 
same  shape.  When  this  has  been  done, 
shoot  the  top  of  the  hull  and  the  keel  quite 
true  with  a  trying  plane,  and  cut  the  bow 
and  the  part  of  the  keel  where  the  rudder  is 
placed  quite  straight  with  a  chisel.  The 
flat  part  of  the  hull,  near  the  stern,  can  be 
finished  off  with  a  small  iron  smoothing 
plane,  and  the  upper  part  of  it  should  be 
slightly  thicker  than  the  lower  part. 

Now  return  to  the  interior,  and  finish  it 
off.  It  should  be  formed  with  a  curve  cor¬ 
responding  to  that  of  the  sides,  and  the 
wood  must  be  chopped  out  in  small  pieces 
until  the  sides  are  sufficiently  thin.  The 
thickness  of  4  in.  would  be  quite  enough  for 
the  sides  of  a  36  in.  boat.  The  interior  may 
be  neatly  finished  off  with  a  smoothing 
plane,  the  sole  and  iron  of  which  have  been 
rounded  to  adapt  them  to  the  curvature. 

The  wooden  keel  must  be  put  on  next. 
It  consists  of  a  strip  of  wood,  the  edges  of 
which  have  been  shot  quite  true.  It  must 
be  wider  at  the  end  which  is  placed  at  the 
stern  than  at  that  which  is  placed  at  the 
bows.  It  is  fixed  on  to  the  hull  by  three  or 
four  long  screws,  and  care  must  be  taken  in 
doing  this  that  it  does  not  lean  over  at  all. 

When  the  hull  has  been  finished,  the  deck 
must  be  fitted  on.  This  consists  of  a  board 
thicker  in  the  middle  than  at  the  sides,  so 
that  the  water  which  washes  over  it  will 
run  off  more  easily.  It  is  strengthened 
underneath  by  braces  of  wood  fastened 
across  it.  Before  it  is  fastened  down,  all 
mast  holes  and  hatchways  must  be  cut  in  it. 
It  can  also,  if  you  wish,  be  ruled  with  lines 
to  represent  the  joints  between  the  deck 
boards,  and  these  lines  can  be  slightly  in¬ 
dented  with  a  bradawL  It  is  then  fastened 
to  the  hull  with  nails  or  screws,  its  edge 
being  allowed  to. overlap  slightly. 

Before  fixing  the  metal  keel  on,  a  hole 
must  be  bored  near  the  stern  for  the  re¬ 
ception  of  the  upper  part  of  the  rudder. 
Bore  a  small  hole  with  a  gimlet  through  the 
deck  and  hull  along  the  dotted  line  repre¬ 
sented  by  p  g  in  Fig.  2 ,  and  then  bore  a 
larger  hole  down  this  one  with  a  centre-bit  of 
suitable  size.  Procure  a  piece  of  brass  tube 
which  will  fit  tightly  into  this  hole,  hammer 
it  in,  and  file  its  ends  off  even  with  the  wood. 

Now  fix  the  metal  keel  on.  This  can  be 
made  of  lead  or  iron.  If  of  the  former 
metal,  it  should  be  cast  in  a  wooden  mould 
of  the  right  shape,  and  if  of  the  latter,  it 
must  be  forged  by  the  blacksmith.  It 
should  be  thicker  and  wider  at  the  end 
which  is  placed  at  the  stern  than  at  the 
other.  It  is  fitted  on  to  the  wooden  keel 
by  screws  passing  through  holes  bored  in  it. 

The  scuppers  consist  of  a  piece  of  wood 
the  shape  of  which  is  shown  by  Fig.  4.  A 
long,  shallow  groove  is  cut  underneath  the 
central  part  of  it,  large  enough  to  allow  any 
water  which  may  be  shipped  to  escape.  It 
is  shaped  so  that  it  will  fit  into  the  end.  and 
sides  of  the  deck  at  the  stern  of  the  boat, 
and  is  fastened  down  with  screws,  which 
should  be  countersunk.  In  Fig.  4  the  line 
passing  through  A,  B,  c,  and  d  is  the  upper 
edge  of  the  bulwarks,  and  the  carved  piece 
of  wood  passing  from  e  to  f  is  the  scuppers. 
A  thin  piece  of  wood  is  then  fastened  on  to 
the  back,  of  the  scuppers,  and  is  wide  enough 
to  cover  the  part  of  the  hull  above  which 
they  are  placed  and  the  ends  of  the  bul¬ 
warks.  The  portion  of  the  hull  so  covered 
is  represented  by  a  b  in  Fig.  2,  and  so  would 
be  below  D  c  in  Fig.  4.  In  my  next  paper 
I  shall  speak  about  the  bulwarks,  stand, 
rudder,  deck  fittings,  hull,  capstan,  painting, 
etc.  In  the  meantime,  the  boys  should  go 
to  work,  and  induce  others  to  do  the  same. 


SCIENCE  TO  DATE. 

Discovery  in  a  Tumulus. — During  the  excava¬ 
tion  of  a  large  tumulus  in  Ohio  a  human  skeleton 
was  found  clothed  in  a  suit  of  copper  armour. 
Around  its  neck  was  a  collar  of  bears’  teeth  alternat¬ 
ing  with  pearls.  A  quantity  of  what  had  been  fine 
pearls  was  found  with  the  skeleton,  but  were  quite 
spoilt.  A  second  skeleton — that  of  a  woman — was 
found  by  the  side  of  the  first.  It  is  supposed  that 
they  are  6,000  years  old. 

Balistite. — The  Italian  Government  have  been 
making  experiments  on  a  new  explosive  which  has 
been  called  balistite.  According  to  the  results 
obtained,  balistite  is  superior  to  all  the  smokeless 
powders  used  by  other  Powers.  Amongst  other 
advantages,  it  is  said  not  to  deteriorate  the  interior 
of  the  guns  in  which  it  is  employed. 

Brilliant  Varnish  for  Wood.  —  A  German 
paper  recommends  the  following  varnish  as  giving 
most  brilliant  surfaces  and  of  a  durable  polish. 
Further,  it  browns  the  wood  and  brings  out  the 
venation.  Gum-lac  is  dissolved  in  twice  its  volume 
of  water,  and  the  mixture  gently  warmed  until  it 
has  acquired  the  consistence  of  a  jelly.  Two  parts 
of  this  varnish  are  mixed  with  one  part  of  olive  oil. 
A  light  coat  is  laid  on  the  wood  to  be  polished,  and 
is  then  briskly  rubbed  with  a  pad  to  make  the 
varnish  penetrate  into  the  pores.  It  is  allowed  to 
dry,  and  the  operation  repeated  three  or  four  times. 
After  some  hours  the  surface  is  rubbed  well  with 
tripoli  powder  on  a  rag  soaked  in  olive  oil.  The 
operation  is  finished  by  polishing  with  a  wash- 
leather. 

Forgotten  Fact. — If  sulphur  is  melted  till  quite 
liquid,  poured  on  to  a  printed  paper  and  allowed 
to  cool,  then,  after  removing  the  paper  by  means  of 
sulphuric  acid  or  otherwise,  a  complete  “  negative  ” 
of  the  type  and  illustrations  on  the  printed  paper 
will  be  found  on  the  surface  of  the  sulphur.  Even 
the  finest  lines  are  well  marked,  and  every  detail 
comes  out  clearly.  This  fact  was  observed  about 
fifty  years  ago,  but  has,  apparently,  been  forgotten. 
It  might  well  be  available  for  some  interesting 
industrial  application. 

Non-explosible  Petroleum. — A  Hamburg  chemist 
claims  to  make  petroleum  non-explosive  by  the  addi¬ 
tion  of  a  small  quantity  of  a  mixture  of  bicarbonate 
of  soda,  aniline,  calcium  and  magnesium  sulphates, 
salt,  sal-ammoniac,  and  water. 

New  Phosphorescent  Substance.— Zinc  sulphide 
is  now  being  manufactured  as  a  phosphorescent 
substance.  It  shines  with  a  greenish  light  in  the 
dark.  The  sulphides  of  calcium  hitherto  employed 
are  altered  by  air  and  moisture,  but  zinc  sulphide  is 
not  so  attacked,  and  will,  therefore,  probably  super¬ 
sede  them. 

Now  Method  of  Insulating  Electrical  Ap¬ 
paratus.  —  M.  Boudreaux  has  discovered  that 
paraffin  is  the  most  perfect  insulator,  and  has  made 
a  series  of  apparatus  for  experiments  with  statical 
electricity,  founded  on  the  employment  of  paraffin 
as  an  insulator.  This  apparatus  will  work  even 
when  the  air  is  damp,  without  there  being  any 
necessity  to  heat  it.  Special  arrangements  are  also 
made  to  prevent  the  access  of  dust,  which  is  an 
essential  condition  for  the  good  working  of  such 
electrical  apparatus. 

Rapidity  of  the  Sun’s  Revolution.— Prof .  Duner, 
the  Swedish  astronomer,  has  re-calculated  the  time 
of  the  sun’s  revolution  from  observations  made  on 
the  displacement  of  the  lines  of  the  solar  spectrum 
in  the  Observatory  at  Potsdam.  He  finds  that  the 
sun  moves  round  its  axis  at  the  rate  of  1  mile  242  ft. 
per  second.  The  sun’s  day  is  therefore  equivalent 
to  25  days  12  hours  of  our  time.  Further,  he  has 
observed  that  different  parts  of  the  sun  have  dif¬ 
ferent  times  of  revolution,  the  latter  increasing 
from  the  equator  to  the  poles,  which  is  only  possible 
with  a  gaseous  surface. 

Electro-magnetic  Vibrations. — It  is  stated  that 
electro-magnetic  vibrations  can  pass  through  a  brick 
wall  as  readily  as  light  passes  through  a  piece  of 
glass.  In  this  case  it  is  not  too  much  to  expect  that 
we  shall  have,  in  course  of  time,  a  system  of  tele¬ 
graphy  without  wires. 

Solvent  for  Camphor. — Liquid  paraffin  is  re¬ 
commended  by  Keener  as  a  solvent  for  camphor. 
On  warming  slightly,  a  perfectly  clear  and  limpid 
solution  is  obtained,  which  can  be  kept  for  years. 

Silicate  of  Silver. — No  one  has  yet  succeeded  in 
preparing  a  silicate  of  silver.  Lately,  however,  a 
salt  of  complex  composition,  containing  silica,  nitric 
acid,  and  oxide  of  silver,  has  been  prepared. 


NOTES  FOR  WORKERS. 

A  Mr.  Campbell,  a  Canadian,  has  invented  a 
“  cotton  picker  ”  which  will  pick  the  ripe  bolls  and 
leave  the  unripened  ones  and  flowers  for  a  later 
picking. 

The  Electrical  Exhibition  at  St.  Petersburg 
opened  by  M.  Yishnegradski,  the  Minister  of 
Finance,  has  proved  a  very  successful  one. 

If  the  telescope  be  driven  by  clockwork  so  as  to 
keep  certain  stars  always  in  the  field,  a  planet,  if 
present,  can  be  discovered  by  a  prolonged  exposure 
of  a  single  photographic  plate ;  for  while  the  images 
of  the  stars  will  be  dots,  the  planet  will,  by  its 
movement,  trace  a  “  trail  ”  upon  the  plate. 

The  best  plaster  of  Paris  is  used  for  cementing 
brass  collars  and  sockets  to  the  glass  fonts  of  lamps. 
Another  method  is  to  boil  3  parts  resin  with  4  parts 
strong  lye,  and,  when  cold,  mix  with  5  parts  of 
water.  Five  parts  of  plaster  of  Paris  is  then  worked 
in  and  applied  ;  it  sets  quickly,  and  is  said  to  be  un¬ 
affected  by  petroleum. 

The  light  of  the  model  of  Eddystone  Lighthouse 
at  the  late  Naval  Exhibition  was  of  300,000  candles 
intensity. 

Picro-carmine  is  a  good  differential  stain  for 
microscopic  zoological  sections,  as  it  stains  the 
several  tissues  different  colours.  The  specimens 
should  be  first  soaked  well  in  70  per  cent,  alcohol, 
then  put  in  the  stain  for  a  day,  then  into  70  per 
cent.,  and  afterwards  into  90  per  cent.,  alcohol. 

German  silver  or  nickel  silver  is  brass  whitened 
with  nickel.  Two  parts  of  copper,  one  of  nickel, 
and  one  of  zinc  are  the  proportions  used  for  making 
spoons  and  forks. 

The  Lion  Bridge  near  Sangang,  in  China,  is  the 
longest  in  the  world,  extending  rather  more  than  five 
miles  over  an  area  of  the  Yellow  Sea.  It  is  supported 
by  300  stone  arches,  a  marble  lion  21  ft.  long  resting 
on  the  crown  of  each  pillar. 

At  the  Frankfort  Electrical  Exhibition  the  total 
expenditure  was  1,362,000  marks,  but  as  the  receipts 
amounted  to  1,514,000  marks,  there  was  a  profit  of 
152,000  marks.  A  mark  is  worth  about  a  shilling. 

A  new  method  of  straightening  steel  plates  with¬ 
out  hammering  them  has  been  patented.  The 
heated  plate  is  plunged  into  the  hardening  hath, 
but  not  left  there  until  quite  cold,  as  is  usually 
done.  When  only  cool,  it  is  taken  out  and  placed 
between  two  cold  discs  in  a  hydraulic  press,  which  is 
then  screwed  down. 

To  dye  wool  black,  boil  it  with  its  own  weight  of 
logwood  for  an  hour,  and  then  add  sulphate  of  iron 
in  the  proportion  of  1  lb.  to  every  30  lbs.  of  wool. 

To  find  the  capacity  of  a  square  or  rectangular 
tank,  multiply  the  length  by  the  breadth  by  the 
height.  If  each  measurement  be  made  in  feet,  the 
capacity  will  be  obtained  in  cubic  feet. 

Care  should  be  taken  in  using  aquafortis  or  nitric 
acid,  for  if  any  should  touch  the  skin  it  will  form  a 
bright  yellow  stain,  whereas,  if  it  goes  on  to  the 
clothes,  it  will  stain  them  red  and  make  them  rotten 
wherever  it  touches  them. 

The  melting  point  of  a  body  is  a  particular  tem¬ 
perature  at  which  that  body  begins  to  melt,  and  is 
constant  for  the  same  substance  under  the  same 
conditions. 

A  gramme  is  the  weight  of  one  cubic  centimetre 
of  distilled  water  at  4°  Cent.  ;  water  being  at  its 
greatest  density  at  that  temperature. 

There  will  be  exhibited  at  the  Chicago  Exhibition 
a  model  of  the  first  telegraph  wire,  about  nine  miles 
long,  erected  by  Morse  along  the  Baltimore  and  Ohio 
Railway. 

For  the  production  of  the  electric  light  in  Spain 
50,000  tons  of  coal  were  used  during  last  year. 

To  protect  the  puddlers  in  the  iron  works  in 
Westphalia  from  the  intense  heat,  furnace  shields 
are  now  used.  A  shield  is  an  iron  screen  hung  from 
a  rail  overhead,  and  is  kept  cool  by  cold  water  run¬ 
ning  down  it  from  a  perforated  pipe  carried  by  its 
upper  edge  next  the  furnace  to  a  gutter  formed  on 
the  lower  edge. 

The  Tansa  Waterworks,  Bombay,  is  one  of  the 
greatest  feats  of  engineering  in  India,  and  the  dam 
connected  with  these  works  is  the  longest  in  the 
world.  They  are  to  be  opened  by  the  Viceroy  this 
|  month  (April). 
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TRADE:  PRESENT  AND  FUTURE. 

Correspondence  from  Trade  and  Industrial 

Centres,  and  JVeics  from  Factories,  must  reach 

the  Editor  not  later  than  Tuesday  morning. 

Silver  and  Cctlert  Trades. — There  is  little 
to  note  in  the  Sheffield  silver,  plated,  or  cutlery 
trades,  business  being,  on  the  whole,  dull. 

Boot  and  Shoe  Trade. — Trade  at  Brighton  is, 
as  far  as  bespoke  work  is  concerned,  just  like  the 
London  West-end  bespoke,  very  quiet,  with  very 
few  exceptions,  and  most  of  the  large  manufacturing 
centres  are  in  a  like  condition. 

Building  Trade. — In  Manchester,  the  buHding 
trade  is  getting  brisk.  Plumbing,  especially,  is 
looking  up.  There  are  many  large  jobs  in  hand, 
and  good  plumbers  can  get  plenty  of  work.  The 
general  price  now  is  Sid.  per  hour.  Everyone  in 
the  building  line  is  busy  in  Bournemouth,  and  it 
seems  there  will  be  a  demand  presently  for  more 
workmen  in  the  bricklaying  and  carpentering  lines. 
“Wages  are  fairly  good  for  the  country,  being  7d.  and 
7id.  per  hour.  Last  summer  there  was  more  work 
than  men,  and  all  here  were  putting  in  overtime  ; 
and  from  appearances  at  present,  it  will  be  so  again 
shortly. 

Timber  Trade. — 3  by  11  third  yellow  planks  are 
very  scarce  just  now,  and  command  good  prices,  as 
much  as  £15  15s.  and  £16  os.  per  standard  being 
asked  in  the  trade  for  this  size.  Last  November 
the  same  goods  fetched  only  £12  5s.  to  £13.  Spruce 
is  likely  to  be  very  scarce  this  year,  and  prices  keep 
firm.  Buyers  will  do  well  to  obtain  their  require¬ 
ments  at  the  present  quotations  before  another  rise 
takes  place  in  the  market.  The  stock  of  spruce  in 
the  Surrey  Commercial  Docks  is  reported  to  be  at 
least  50  per  cent,  below  the  amount  this  time  last 
year  in  hand.  At  these  same  docks  is  another  cargo 
of  Jarrah  wood  unloading.  This  wood  is  much  to 
the  front  for  paving.  The  price  is  about  £<S  10s. 
per  load,  or  3s.  6d.  per  foot  cube ;  and  as  it  lasts 
so  much  ionger  than  yellow  deal,  it  proves  cheaper. 
Floorings  and  maxchlmings  have  been  a  little  firmer, 
but  there  is  small  hope  of  the  rise  being  maintained. 
Some  mahogany  put  up  at  public  auction  lately 
was  well  bid  for,  and  was  all  cleared  at  an  average 
price  of  4|d. 

Flannel  Trade. — This — the  principal  trade  of 
Kochdale  and  district — is  in  a  fairly  flourishing 
state,  and  most,  if  not  all,  of  the  mills  are  working 
full  time.  The  fact  that  the  contract  for  the  Navy 
has  been  placed  in  the  hands  of  local  firms  has,  no 
doubt,  had  some  effect  in  bringing  about  this  im¬ 
proved  state  of  affairs,  which,  if  it  will  only  continue, 
will  be  much  better  not  only  for  the  mill-owners  and 
workers,  but  for  the  whole  town  as  welL 

Jewellery  Trade. — The  London  jewellery  trade 
is  in  a  state  of  suspended  animation.  It  is  alive, 
and  that  seems  about  all  that  can  be  said  for  it. 
One  hears  everywhere  of  manufacturers  discharging 
their  men,  of  shopkeepers  discharging  their  assist¬ 
ants,  and  altogether  the  outlook  is  bad  all  round. 

Sheet  Metal  Trade. — In  Wolverhampton,  the 
large  sheet  iron  producing  Lysaght  mills,  which 
have  been  standing  idle  some  time,  are  to  be  re¬ 
started.  About  1,200  hands  are  employed,  and  the 
announcement  of  the  reopening  of  these  important 
works  has  given  great  pleasure  in  the  town.  A  large 
sum  is  being  expended  in  new  plant.  Several  tin¬ 
plate  works  in  Wales  are  suspending  business  on 
account  of  the  depression  of  trade.  Three  thousand 
men  are  out  of  employment.  The  London  trade  is 
still  very  quiet,  buyers  holding  out  for  low  prices. 
Stocks  are  getting  low,  and  purchases  will  soon  have 
to  be  made.  Eeports  from  other  parts  are  equally 
dulL 

Engineering  Trade. — Neither  the  engineering 
nor  the  iron  trades  of  the  Lancashire  district  exhibit 
any  material  signs  of  improvement,  although  in 
some  branches  of  the  former  industry  a  fair  amount 
of  activity  is  maintained.  This  is  notably  the  case 
with  boiler-makers,  who  report  a  considerable  quan¬ 
tity  of  new  work  coming  forward.  With  machine- 
tool  makers  and  stationary  engine  builders,  however, 
trade  has  a  decidedly  slackening  tendency ;  while 
locomotive  builders  are,  as  a  rule,  but  little  better 
situated.  Orders  have,  however,  been  placed  with 
one  large  firm  in  the  district  for  a  number  of  six- 
wheel  coupled  locomotives  intended  for  the  W estem 
Main  Trunk  Railway  and  for  other  lines  under  the 
control  of  the  New  South  Wales  Government.  It 
is  stated  that  the  order  has  been  given  after  careful  , 
tests  of  America  A  Baldwin  engines  upon  the  lines 
mentioned,  along  with  those  of  English  make.  In 
the  general  engineering  trade  of  the  district,  there 
is  a  decided  quietening  down,  little  work  and  but  few 
inquiries  being  reported  from  almost  every  centre, 


with  the  exception  of  Barrow,  where  both  engineers 
and  shipbuilders  are  busy.  Throughout  the  iron 
trade  business  is  in  a  very  depressed  condition, 
consumers  only  purchasing  sufficient  to  meet  present 
requirements.  An  immense  number  of  furnaces  are 
damped  down,  only  six  of  the  forty  in  the  Barrow 
district  being  in  blast,  while  other  districts  are 
similarly  circumstanced  ;  but,  in  spite  of  this,  there 
is  no  marked  upward  tendency  in  the  prices.  In 
Manchester,  this  trade  is  quite  out  of  joint,  for 
though  the  coal  crisis  is  practically  over,  there  yet 
seems  no  likelihood  of  a  return  to  activity. 
Employers  complain  that  the  cost  of  production  is 
so  great  that  they  cannot  offer  prices  that  will 
attract  trade.  A  complaint  of  this  nature  is  very 
ominous  to  the  workers. 

Cotton  Trade. — The  Lancashire  cotton  trade  is 
in  a  very  depressed  condition,  so  much  so,  indeed, 
that  the  advisability  of  working  short  time  is  being 
freely  discussed  by  the  employers’  associations.  The 
protracted  strike  at  the  Stalybridge  Spinning  Co.’s 
mill  continues,  and  a  recent  attempt  to  settle  the 
dispute  has,  unfortunately,  failed  entirely,  so  that, 
after  a  strike  of  six  months,  the  prospect  of  a  settle¬ 
ment  appears  as  remote  as  ever.  It  is  stated  that 
the  Employers’ Federation  has  under  consideration 
a  proposal  to  close  the  whole  of  the  mills  in  the 
Oldham,  Ashton,  and  Mossley  districts  until  the 
dispute  at  Stalybridge  has  been  settled.  If  this 
course  is  adopted,  it  cannot  fail  to  have  a  most 
depressing  effect  upon  the  trade  generally,  while 
the  labour  community  will  suffer  most  seriously  in 
consequence.  A  cotton-spinning  concern  in  the 
Rochdale  district  has  declared  a  dividend  of  121 
per  cent,  on  the  last  quarter's  working,  but,  on  the 
other  hand,  a  similar  concern  has  been  at  a  very 
heavy  loss  on  the  same  quarter’s  working ;  so  that 
it  is  difficult  to  decide  whether  the  trade  as  a  whole 
is  in  a  prosperous  condition  or  not. 

Painting  and  Decorative  Trades.— Although 
the  spring  season  of  London  jobbing  work  has  been, 
so  far,  one  of  average  business,  many  workmen  have 
been  on  the  unemployed  list.  London  is  never  able 
to  provide  work  for  all  the  painters  living  in  its 
districts,  and  the  young  provincial  journeymen,  who 
are  at  all  times  flocking  to  the  city,  very  seldom 
better  themselves  by  the  change.  The  smaller 
provincial  towns  offer  to-day  the  best  outlets  for 
energy  and  decorative  skill.  If  without  capital  or 
influence,  there  is  no  place  in  the  kingdom  less 
promising  for  regular  employment  and  steady 
progress  on  the  part  of  a  raw  provincial  worker  than 
at  the  “West-end — the  district  wherein  all  the  most 
costly  work  is  executed,  and  the  goal  to  which  so 
many  foolishly  aspire. 

Shipbuilding  Trade.— In  the  shipbuilding  trade 
there  is  very  little  being  done.  Messrs.  Laird,  of 
Birkenhead,  have  just  launched  a  fine  vessel  called 
the  Duke  of  Clarence,  intended  for  the  Irish  service. 
On  her  trial  voyage  she  steamed  an  average  of  IS '8 
knots,  which  was  more  than  that  contracted  for. 
In  shipping  circles,  the  chief  interest  is  the  proposed 
amalgamation  of  the  British  and  Foreign  and 
Standard  Marine  Insurance  Companies.  This 
amalgamation  will  be  one  of  the  largest  in  the 
world.  One  of  the  most  successful  firms  in  the 
shipbuilding  trade  in  Belfast  has  entered  into  a 
contract  with  the  Union  Steamship  Company, 
Limited,  for  the  construction  of  two  new  steamers 
for  the  South  African  trade.  They  will  be  twin- 
screw  steamers,  fitted  with  two  sets  of  triple 
expansion  engines,  and  will  be  capable  of  carrying 
large  cargoes  on  such  a  draft  of  water  as  will  enable 
them  to  cross  the  bars  at  East  London  and  Durban. 
They  are  not  intended  for  high  speed,  but  will  have 
ample  accommodation  for  first,  second,  and  third 
class  passengers. 


SHOP: 

A  Corner  for  Tf.ose  who  Want  to  Talk  It. 


*,*  In.  consequence  of  the  great  pressure  upon  the 
"Shop"  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 


L — Letters  from  Correspondents. 

Astronomical  Regulator  Clock.— T.  T.  ( Sefton 
Park)  writes “Might  I  suggest  that  some  contri¬ 
butor  would  supply  a  series  of  papers  on  the  con¬ 
struction  of  an  astronomical  regulator  clock,  with 
plain  dial  and  dead-beat,  to  strike  the  hour,  quarter 
past,  half  past,  and  a  quarter  to  the  hour,  with  zinc 
and  steel  compensated  pendulum  ?  The  case  might 
be  left  to  the  taste  of  the  maker,  if  he  would  re¬ 
commend  a  good  firm  of  clock  makers  to  get  the 
parts,  finished  and  unfinished,  etc.”— [An  article 
upon  this  subject  would  be  considered.— Ed.1 


Glass  Work. — R.  M.  (Croydon)  writes:—  “In 
reference^  to  your  article  on  ‘Leaded  Glass’  (see 
Work,  No.  147,  p.  685),  I  should  proceed  with  such 
a  job  in  the  following  way :  First,  make  out  full-size 
drawing,  allowing  1  in.  all  round  for  outside  lead  to 
the  size  and  shape  required.  Next,  pin  drawfing  to 
the  bench  or  board.  Next,  purchase  lead,  which  is 
sold  at  about  4d.  per  lb.,  and  should  be  a  domestic 
round  lead  for  body  part,  and  a  f  in.  flat  lead  for 
outside,  which,  if  a  trifle  too  large,  could  be  trimmed 
down  to  the  size.  Next,  buy  the  glass,  which  would 
be  best  if  the  glass-cutter  were  to  cut  it  into 
squares  as  well  as  strips  for  the  lines,  which  could 
be  cut  in  between  squares,  or  where  required,  with 
a  wheel  cutter  lif  a  diamond  is  not  to  hand),  costing 
about  6d.  Having  procured  the  glass  and  lead,  lay 
two  straight-edges  down  on  drawing,  marked  a  and 
b,  as  shown :  The  head  is  then  drawn  out  straight, 
and  cut  off  as  required, 
starting  from  left-hand 
corner  from  bottom  to 
top,  and  so  on,  until  the 
squares  are  built  in  as 
shown  in  sketch.  Next, 
take  up  straight-edge.  a. 
and  build  in  remainder 
of  squares,  taking  care 
to  put  sufficient  nails 
round.  Shoemakers’  lasting  nails  are  generally 
used,  which  have  steel  points  and  large  heads, 
and  pull  out  of  board  easily.  Next,  cut  length  of 
lead  for  right-hand  side  of  squares,  and  start 
putting  on  lead  from  the  bottom,  pulling  out  the 
nails  carefully  as  the  lead  is  taken  up  the  side 
of  work.  Next,  carry  up  the  line,  cutting  it  where 
required,  and  so  on,  following  round,  taking 
care,  in  raising  the  straight-edges,  not  to  shift 
the  work,  and,  as  each  outside  head  is  put  on, 
a  straight-edge  must  be  nailed  down  behind  them. 
Before  soldering,  square  up  the  work,  and  then 
grease  the  joints  with  composite  candle,  which  is 
generally  used.  After  soldering  both  sides  with  a 
hatchet-iron  with  i  in.  face  well  tinned,  putty  can  be 
worked  under  the  leads,  and  pricked  out  with  a 
sharp,  hard  stick.  Next,  brush  briskly  with  a  stiff 
brush,  and  put  on  the  finishing  touch  with  a  black- 
lead  brush.”— [Many  thanks  for  your  suggestion. 
There  is  nothing  in  your  very  practical  description 
of  how  to  make  leaded  glass  work  but  what  I  am 
fully  aware  of.  I  omitted  to  state  that  the  joints 
should  have  a  touch  of  composite  candle  before 
soldering,  but  otherwise  I  think  the  answer  fitted 
the  peculiarities  of  the  question;  and  this  is  the 
great  point. — E.  D.] 


Glass  Lead  Work. 


How  to  Grind  Skates.— G.  E.  C.  L.  (Ipswich) 
writes: — “The  Vinter's  frosts  must  have  caused 
many  of  our  ‘workers  ’  to  bemoan  the  condition  of 
their  skate  edges.  Many  would  doubtless  be  glad  to 
learn  how  to  grind  them  in  view  of  next  winter. 
The  only  things  necessary  are  a  small  emery  wheel, 
an  emery  buff  wheel,  and  some  means  of  driving 
them.  Those  who  have  a  lathe  need  only  put  the 
wheels  in  between  centres  on  a  mandrel,  and  they 
are  at  once  provided  for ;  those  without  a  lathe 
ought  easily  to  he  able  to  rig  up  an  appliance  to 
hold  the  wheels.  I  hare  found  the  best  size  emery 
wheel  to  be  34  in.  or  4  in,,  and  buff  wheel  about  6  in. 
The  emery  wheel  will  cost  about  2s. :  the  buff  can 
easily  be  made  out  of  a  piece  of  wood  about  J  in.  to 
1  in.’  thick,  and  6  in.  diameter,  turned  up  on  a 
mandrel  (which  should  be  about  7  in.  or  8  in.  long 
from  the  live  centre  end).  A  piece  of  a  thick  strap 
(a  soldier's  belt  is  really  the  best  thing)  is  glued  all 
round  the  periphery,  and  further  secured  by  small 
wooden  pins  through  the  leather  into  the  wood. 
This  is  now  covered  with  hot  glue  with  emery 
powder  stirred  into  it  pretty  thickly,  and  when  it  is 
cold  the  buff  is  ready  for  use.  If  the  skates  have 
wooden  bodies  and  a  screw  for  the  heel,  it  will  be 
necessary  to  have  a  kind  of  screwdriver  to  go  over 
the  screw  to  take  off  the  nut  which  holds  the  screw  to 
the  wood,  as  shown :  If 
the  skates  are  ‘  acmes,’ 
or  other  metal-bodied 
skates,  they  can  be 
readily  taken  to  pieces 
with  the  key.  (N.B. — 
Keep  the  parts  of  one 
separate  from  those  of 
the  other.)  First  do 
the  flat  sides  of  the 
blades  with  the  buff 
wheel ;  let  the  scratches 
be  in  the  same  direc¬ 
tion  as  the  maker  left 
them,  either  crossways 
or  end  to  end.  When 
this  is  done,  change 
the  buff  for  the  emery 
wheel.  You  will  re¬ 
quire  a  rest  to  go  in  the  T  holder  that  is  quite  flat 
at  the  top  :  I  use  a  piece  of  wood  ?  in.  thick,  li  in. 
wide,  and  4  in.  long ;  the  height  of  this  must  be 
very  accurately  adjusted.  As  the  blade  is  tapered, 
the  rest  must  be  below  the  centre  of  the  lathe.  It 
is  right  when,  the  blade  being  held  flat  on  the 
rest,  the  emery  wheel  just  touches  the  centre  of 
the  edge.  Use  the  emery  wheel  till  you  have  got 
the  blade  free  from  bad  places.  Do  not  press  too 
hard,  and  be  careful  not  to  get  the  edge  wavy,  but 
a  regular  curve  from  heel  to  point  'you  will  find  the 
blade  to  be  far  from  flat  on  the  edgeb  When  both 
blades  are  done,  change  to  the  buff  again,  and  finish 
the  edge  with  that.  The  centre  of  the  edge  will  not 
be  touched  by  the  buff:  that  does  not  matter.  The 
rest  must  not  be  shifted  for  this  finishing.  If  the 
edges  are  too  sharp— which  is  very  probable— take  a 


A,  Washer  or  Nut;  B, 
Screw ;  C,  Screw  Point ; 
D,  Stock ;  E,  Blade. 
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piece  of  F  emery  cioth,  and  with  the  thumb  and 
linger  give  the  edge  one  or.  it  recessa ry.  two  rubs, 
winch  will  rectify  the  matter.  Skates  ground  like 
this  will  not  slio  from  under  yon  sideways  when 
doing  the  outside  edge,  three,  or  any  other  figure, 
and  will  be  found  to- be  a3  swift  as  any  other  for 
plain  racing.  When  once  you.  have  go:  the  emery 
wheel  and  buffi  I  do  not  think  you  will  keep  them 
for  mere  skate  grinding,  but  will  2nd  them  in¬ 
valuable  for  multifarious  purposes. 


useful  space.  There  is  not  a  shadow  of  doubt  but 
that  the  wood  ones  with  steel  springs  are  best,  but 
where  to  get  them  at  a  reasonable  price  I  she  tit 
like  to  know.  One  great  advantage  the  tile  trap 
has  over  wood  is  the.:  j__-  will  neither  ro:  nor  crate 
with  sun.  and  requires  so  '  seasoning.'  A  have 
given  no  Lmstrattons.  as  makers  w-fil  wed  tender - 

IL— Questions  ntwp.r,  bt  Eurros  axd  Srary. 


Oilstone.  —  J.  E.  R-  (Ixmaradyt  writes  :— 
“When  an  oilstone  has  worn  hollow,  it  is  a  diffi¬ 
cult  matter  to  sharpen  wide  tools — such  as  plane- 
irons— upon  it.  The  following  will  be  found  a  cheap 
and  efficient  substitute— in  tact,  far  better  than  a 
narrow  oilstone  for  wide  tools  and  fast  cutting. 
On  a  bit  of  board  planed  true.  say.  7  in.  square, 
fasten,  by  turning  down  one  edge,  a  piece  of  sneet 
zinc,  ana  use  this  as  you  would  an  oilstone,  with 
the  addition  of  a  little  emery-flour.  With  this  you 
can  put  a  polish  ou  a  plane-iron  or  chisel  unattain¬ 
able  with  the  oilstone.  Anyone  who  has  tried  this 
whl  always  use  it  for  sharpening  wide  chisels,  plane- 
irons.  etc.” 

Early  Riser  s  Electric  Clock.— Cawd  Hcd 
writes  “  I  send  yon  a  sketch  of  an  arrangement 
•electrical  for  waking  me  up.  thinking  it  may  be  of 
service  to  those  of  your  readers  who  have  to  get  up 
early  and  at  irregular  hours.  The  clock,  bell  and 
battery  are  secured  to  a  board,  as  shown,  and  can 
be  hung  up  anywhere,  like  a  picture.  The  battery 
stands  on  a  small  bracket,  screwed  firmly  to  the 
board,  and  lashed  with  a  stout  band  of  tin.  about 
half-way  up  the  cell  as  an  additional  safeguard 
from  upsetting.  The  clock  is  fixed  by  two  screws 
through  the  back.  To  connect  up,  take  a  wire  from 
zinc  direct  to  bell,  bell  to  switch,  switch  to  dock  : 
here  ease  one  of  the  screws  which  hold  the  works 
in  position,  and  twist  the  end  of  the  wire  round  it. 
Take  the  other  wire  from  carbon  to  back  of  clock 
gong,  and  twist  round  screw,  as  before.  Now.  so 
bend  the  hammer  of  clock  that  it  stands,  w  hen  no: 


N  Al¬ 


in  action,  about  |  in.  from  the  gong.  Wind  up  the 
alarm,  and  the  force  of  the  spring  will  pres  the 
hammer  tight  against  the  gong,  as  the  disc  of  the 
clock  works  round  and  releases!:.  Of  course,  once 
winding  will  do.  as  the  clock  alarm  cannot  go  of 
when  the  hammer  has  been  bent  as  described  I 
may  say  I  can,  and  do.  put  every  confidence  in  the 
hell  to  wake  me.  and  £r  has  never  failed  me  once 
since  it  was  put  together  in  January,  lick  It  has 
not  required  anything  doing  to  it  yet.  and  ap¬ 
parently  is  as  good  as  it  was  twelve  months  ago. 
Cost,  about  7s.,  exclusive  of  clock.  LEine  cost  for 


the  lot : —  s 

Board,  2  ft.  6  in.  x  10  in.  x  *  in. . .  ..0  6 

3  in.  bell  (electric  ..  ..  ..  a  6 

No.  2  Leclanche  cell  . 2  0 

Ordinary  alarum  clock  ..  ..  ..5  0 

Wire  . 0  lj 


12  lj 

The  switch  I  made  myself.  The  wires  should  he 
run  in  small  grooves  behind  the  board  for  neatness, 
and  ay  drop'  of  sealing-wax  here  and  there  will 
keep  them  in  their  places.” 

Mole  Traps. — W.  S.  Ashy.  Appleby)  writes: — 
“Easing  seen  in 'Shop' queries  and  answers  relative  i 
to  nioie  traps.  I  now  take  this  opportunity  of  giving 
a  few  hints  which  I  can  confidently  recommend. 
In  the  first  pmee,  my  remarks  apply  to  amateurs, 
as  professionals  will  know  without' ‘my  telling  them. 
The  cheapest  and  best  trap,  and  handiest  in  everv 
way.  is  the  tile  one  made  from  common  drain  tiles. 
Their  chief  advantages  are — durability,  inexoen- 
siveness,  and  being  ready  whenever  wanted.  To 
make  them,  get  a  common  eiav  drain  pine  11  in. 
diameter,  ana  about  11  in.  or  12  in.  long.'  Cut  it 
tarough  the  middle,  and  make  two  pieces  5V  in.  cr 
6  in.  long.  The  next  operation  is  cutting  oh-  the 
finger-hole  at  under-side.  For  this.  I  found  an  old 
hand-saw  was  oest.  but  as  all  makers  may  perhaps 
not  have  one,  they  must  improvise  something  bt 
that  nature.  After  that,  cut'  out  the  string  ana 
trigger  holes,  r  or  these,  nothing  is  better 
an  old  screwdriver,  about  j  in.,  filed  pretty  sharp. 
The  last  operation  is  making  the  groove  for  string. 
For  this,  drive  a  nail  into  a  piece  of  wood  that  wiLL 
go  into  the_  trap,  and  work  or  scrape  out  the 
groove  at  either  end.  This  concluded,  "the  trap  is 
finished.  It  is  of  the  utmost  importance  that  the  \ 
tne  be  soft.  I  could  have  explained  how  to  make  a 
wooden  one,  but  I  have  already  taken  up  a  let  of 


Incubator  Fittings. — One  rs  a  Frx. — Yen.  can 
obtain  glass  tubes  and  ail  other  fittings  front  Mr. 
Stevens  'see  advertisement  in  Wo?x  -  Sale  and 
Exchange  “  column.  No.  115  —  Leghoen. 

Working  Cordage.— W.  E  Bradford^.— Being 
in  Naples,  and  awayfrem  all  mydrawceg  materials. 
I  cannot  wet!  answer  queries,  me  subject  js  also 
too  wide  to  be  treated  of  in  “ Shop.  If  W  .  H.  was 
to  write  to  Mr.  A.  B.  Duckham.  nautical  agent. 
Falmouth,  he  would  send  him  a  list  cr  fai  ,f 
which  there  are  several,  on  the  subjects  on  which  he 
wishes  for  information.  He  wetfid  thus  obtain  a 
great  deal  more  knowledge  than  it  would  be  possible 
for  me  to  give  him  within  the  limits  of  'a  short 
article.— L.  L.  H. 

“  Water  bury  ”  Repair— W.  F.  <St.  Cross).— 
Send  to  the  Waterbary  Watch  Sales  Co.,  Snow 
Hill.  Holbom.  enclosing,  say.  eighteen  penny 
stamps,  and  ask  them  to  send  a  balance- star 
complete  for  the  11s.  6d-  watch,  and  they  will  do 
so,  and  return  overplus — it  any— or  tell  you  if  no: 
enough  sent,  men  unscrew  the  plates,  draw  out 
the  tin  that  holds  the  hairspring  at  present,  ani 
put  in  the  new  one.  You  may  no:  get  is  in  beat  a: 
first,  but  by  drawing  the  hairspring  iarther  through 
or  letting  it  our.  you  wifi  soon  get  it  right.  It  is  a 
very  easy  and  simple  job.  ani  I  have  no  doubt  you 
ca^  m  —i  —  — .ge  ,.  11  no-.,  w-rt.e  ay— ■  ^ —  —  —  as  - . .  e 
difficulty— A.  B.  C. 

Electric  Light  Batteries  — E.  G.  'Dublin 
The  following  numbers  of  Woes  contain  the 
two  articles  on  "Jn-ectric  Lighting  by  msans  of 
Primary  Batteries'  :  Nos.  22  and  55.  These  can  he 
sen:  you  on  receipt  of  3c.  in  stamps.  Page  -SS.  con¬ 
taining  ifi.ustru.utns  of  electri:  light  catteries,  is  in 
No.  55.  As  you  have  the  indices  to  Yds.  IL  ani 
TTT-  you  wifi  be  able  to  fni  several  references  to 
information  on  elficcric  coStezi£S  in  “  iiiop.  — 

G.E.R 

Camera.— Baseeoaed.^D  Tne  length  is  Si  in. 
<2  5u  in.  sigh:  rebate  measurement  is  5:  in.  r  tg.  5 
fits  into  rebate  in  outsi.de  case.  3,  The  bellows  is 
merely  slipped  out  of  the  metal  grooves,  pushed 
into  the  camera  casing,  ani  the  case  hoard  folded 
up,  thus  enclosing  the  bellows  part  in  a  box,  as  it 
were.  The  hinge  permits  the  baseboard  to  be  rath  er 
longer  than  it  otherwise  would  be.  and  forms  the 
lower  part  of  the  rigid  back  framing.— D. 

Tin  Goods.  Lacquer,  etc.— 5.  5.  'Grant': ter. . 
-  -  •  •  .  -.  le  ten  cult  try  Pm  lets  ■  • 

Featherstoae  Street.  London.  EX'..  cr  Harding  k 
Son.  Long  Lane.  Borough.  London.  EX'.  'For 
lacquering,  see  reply  to  K.  J.  Oxford  .  Your 
cuery  re  stark  preventer  has  been  answered.— 
K.  A. 

Cycle  Tire.— E.  D.  'London.  S-HX— The  tire  can¬ 
not  ce  mended  by  dissolving,  as  your  correspondent 
proposes.  To  mend  the  tire,  cut  out  the  damaged 
part.  Cut  tne  two  errs  tor  stcttcr.  as  m ustretec. 
in  No.  137.  Yofi  m..  of  Woes,  and  join  with  rubber 
solutionm—  as  described  in  the  accompanying  letter¬ 
press.  The  rubber  solution  can  be' had  of  cycle 
dealers  ;  bottles.  Is. — X  S.  P. 

Cement  for  fixing  Silver  JMonnts  on  a  Jng, 
— W.  31.  Market  Draytom. — Properly  mixed  ani 
properly  applied.  t~--u  fine  piaster  of  Paris  should 
hold  these  mounts  on  securely.  •  Is  the  mount  -deep 
enough,  and  is  the  surface  of  the  jug,  where  the 
collar  comes,  suitably  roughed  so  mat  the  plaster 
will  get  a  hold  ?  I  knew  of  nothing  else  to  use  cut 
plaster  of  Paris.— H.  5.  G. 

Wood  for  Zither.— YoctyG  Caecxhc.— The  belly 
may  be  made  of  cedar,  rosewood,  pine,  or  maple, 
and  the  back  of  pine,  cr  even  of  common  deal  if 
free  from  shakes  andkntts.  The  wood  known  as 
Swiss  tine,  however.  gives  the  test  results,  and  you 
can  procure  it  from  De  Witt  k  Palmer.  Drum- 
moci  Street.  Hackney ;  or  you  can  obtain  hacks 
and  befiies  already  clean ed  up.  a:  Is.  c.fi  each,  from 
C clivers  k  Co_  St.  Stephen  a  Norwich.  Watch 
Woes:  advertisements.— R.  ± . 

_  Mechanical  Drawing,  —  Heat  ze  Knutfon  .— 
Perhaps  Dawson’s  “Drawing  for  Alachinists. 
is-  do,,’  might  suit  you.  Try.  too-  the  book  on  the 
subject  in  Cassells  iecit  viral  Series-— ± .  C. 

Carpenters  Basses.  —Co  nsta  vt  Reaees.— I 
know  of  no  carpenters'  hasses  that  lock,  neither 
can  I  see  the  utility  of  looking  a  casket  that  coaid 
be  easily  ripped  open  with  a  pocket-knife.  Asa 
rule,  carpenters  generally  keep  what  tools  they  are 
not  using  in  a  tool-chest,  and  only  use  their  caskets 
as  a  means  of  carrying  about  those  theyim_media;eiy 
require :  but  if  I  come  across  _such  a  thing  as  you 
want.  I  will  let  yoa  snow. — E.  D. 

Incubator.— Cht rut— For  method  of  fixing  regu¬ 
lator  tube,  see  reply  in  “  Shop  ’  to  F.  E  For 
regulator  tube.  etc.,  sent  to  Mr.  Stevens,  who 
advertises  in  W ork.  No.  115. — Leghorn. 

Wool  Winder.—  E.  D  IF jodford\ — Thanks  for 
your  views.  We  shall  be  glad  to  see  year  idea 
when  ready. 


B.’ heavy  beard :  c.  frame  on  whdth  shelves  are 
placed  for  the  pictures  —  the  frame  shetfid  :e 
covered  with  light  wood  to  hide  the  rack,  tu.i: 
a.  jack:  s.  strong  frame  to  support  jack:  c.  cylinder 
revolving  inside  from  3.  attached  to  a  heavy  he trox  ■ 
E.  The  cylinder  can  be  made  hexagonal,  and  shelves 
arranged  on  the  outside.— D, 
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Boys’  Carpentry.  —  Bluecoat  Boy.  —  Some 
papers  of  this  nature  are  appearing  in  the  present 
Tolume  of  Work.  The  first  paper,  dealing  with 
rabbit  hutches,  was  in  the  last  number  (159),  so  that 
you  ought  to  be  sharpening  your  tools. 

Design  and  Decoration.— Arts  and  Crafts 
Worker.— Arrangements  are  being  made  by  which 
design  subjects  by  trained  decorators  will  find  fre¬ 
quent  place  in  the  new  volume— i.e.,  from  No.  157. 

Xylonite. — H.  B.  (Leeds).— Your  full  address  is 
asked  for  by  K.  J.  H.,  85,  Gardiner  Street,  Dublin. 

Stain  for  Chair  and  Upholstering.— Amateur. 
— To  darken,  as  you  say,  the  birch  frame  of  your 
chair,  wipe  over  with  asphaltum  dissolved  in  tur¬ 
pentine  (one  pennyworth  in  half  a  pint  of  turps). 
This  should  answer  your  purpose  admirably,  as  it 
stains  without  giving  it  a  painted  appearance  ;  but 
should  you  have  any  difficulty  in  obtaining  this, 
you  should  fall  back  on  Vandyke  brown.  To  use, 
take  a  little  of  the  brown,  mix  into  a  thin  paste 
with  liquid  ammonia— or  a  strong  solution  of  com¬ 
mon  washing-soda  will  do — then  thin  down  with 
water  till  you  obtain  the  required  tone,  which  you 
will  readily  gain  by  trying  its  effects  on  any  odd 
bits  of  woocl  you  may  have  left  over  when  making 
your  chair.  As  you  cannot  French  polish,  the  most 
suitable  varnish  to  use  is  that  known  as  brown  hard 
spirit  varnish,  which  can  be  bought  at  most  oil  and 
colour  merchants  in  small  quantities  more  cheaply 
than  you  can  make  it.  Should  you  prefer  to  make 
your  own  varnish,  one  suitable  for  your  purpose 
can  be  made  by  dissolving  4  ozs.  of  best  orange 
shellac  and  2  ozs.  gum  benzoin  in  one  pint  of  wood 
naphtha.  Crush  the  gums ;  stir  up  frequently  till 
dissolved.  Strain  carefully  through  fine  muslin 
before  using,  and  apply  with  a  camel-hair  bx'ush. 
For  particulars  of  how  the  edges  of  the  seats  are 
brought  up  square  in  upholstering,  I  must  refer  you 
to  Nos.  78  and  100  of  Work,  in  which  you  will  find 
“  An  Arm-chair :  How  to  make  the  Frame  and 
Upholster  it.”  The  subject  is  there  more  ably  and 
fully  treated  than  it  would  be  possible  to  condense 
into  the  “Shop  ”  columns.— Lifeboat. 

HI— Questions  Submitted  to  Readers. 

%*  The  attention  and  co-operation  of  readers  of  Work,  are 
invited  for  this  section  of  “  Shop." 

Storm  Glass  — Cawd  Hud  writes:— “Can  any¬ 
one  of  your  numerous  readers  tell  me  what  the 
ingredients  of  the  storm  glass,  usually  manu¬ 
factured  in  America,  and  sold  together  with  the 
ordinary  mercurial  thermometer,  are?” 

Glass  Boxes.— Hants  writes “  Address  wanted 
where  plain  white  glass  boxes  (small),  glove  and 
handkerchief  sizes,  can  be  bought ;  or,  failing  this, 
directions  for  making  a  glass  box  would  oblige.” 

Knife-Cleaning  Machine.— F.  T.  ( Stoke  New¬ 
ington,  N.)  writes “  I  should  be  much  obliged  if 
any  brother  reader  would  give  mo  instructions  in 
W ore  for  making  a  cheap  knife-cleaning  machine.” 

Red  and  Green  Fire  — A.  J.  W.  ( Battersea ) 
would  be  very  much  obliged  if  any  kind  reader 
would  tell  him  how  to  make  red  and  green  colour 
fire  powder  for  parlour  amusement. 

Ice  Cream.— J.  W.  ( I  Vest  Brighton )  will  thank 
any  reader  for  a  recipe  for  making  ice  cream  to  sell 
at  Id.  and  Id. ;  also  where  could  be  bought  a  small 
jce  cream  machine,  and  price. 

Engineer’s  Qualifications.  —  Junior  Engi¬ 
neer  writes  “  Will  any  reader  tell  me  whether  it 
is  necessary  to  be  ’bound’  in  order  to  become  a 
M.I.  Mech.  Engineers?” 

Fret  Market  and  Monogram.— S.  W.  ( Chcs - 
ham )  writes Will  Fretworker,  in  No.  150, 
page  733,  under  the  heading  of  ‘Market  for  Fret¬ 
work,’  kindly  send  me  his  address,  as  I  have  a  few 
simple  brackets  I  want  cut,  and  have  not  time  to 
cut  them  myself?  And  will  someone  kindly  give 
me  S.  W.  monogram  for  painting  ?  ” 

Bevelled  Lamp  Glasses.  —  Poor  Tinker 
writes  : — “  Can  any  reader  give  me  address  of  a 
firm  who  sells  bevelled  lamp  glasses  wholesale  ?  ” 

Oilstone.  —  W.  J.  ( Browney  Coll.)  writes: — 
“Would  any  kind  reader  tell  me  if  there  is  any 
way  of  softening  an  oilstone?  I  have  one  which 
looks  all  right,  but  when  I  come  to  sharpen  anything 
on  it  it  scratches.” 

TV.— Questions  Answered  by  Correspondents. 

Magnetism.— M.  (Bishop  Auckland )  writes  to 
Beginner  (see  No.  152,  page  765) : — “  Insert  the  bars 
in  a  coil  of  covered  copper  wire,  and  send  a  strong 
current  from  a  powerful  battery  through  the  coil  of 
wire,  tapping  the  ends  of  the  bar  with  a  hammer 
during  the  passage  of  the  current.” 

Colours  for  Diagrams.  —  C.  K.  (Stratford) 
writes,  in  reply  to  A  New  Reader  (see  No.  152, 
page  765) : — “  Effective  opaque  colours  for  this  pur¬ 
pose  may  be  formed  by  using  the  dry  powder 
colours,  sold  by  oil  and  colour  dealers,  ground  up 
with  flake  white  on  a  china  slab  or  piece  of  glass 
with  a  palette-knife.  Add  a.  little  gum  arabic  to  bind 
the  colours  ;  add  a  larger  quantity  if  a  shining  sur¬ 
face  is  desired.  To  prevent  crayon  drawings  from 
smudging,  dissolve  a  small  quantity  of  shellac  in 
methylated  spirits,  and  with  a  spray  diffuser  cover 
the  surface  of  the  drawing  or  diagram  with  this 
solution.  For  dealing  with  large  diagrams,  Hughes’ 
‘  Aphicide,’  or  Spray  Diffuser,  will  be  found  very 
effective.’’ 

Double  Flageolet.  —  M.  (Bishop  Auckland) 
writes  to  S.  ( Bristol )  (see  No.  118,  page  702) : — “  You 
will  most  likely  be  able  to  procure  one  of  these 


from  Wallis  &  Son,  Euston  Road,  London,  or  of 
Alphonso  Carey,  Newbury,  Berks.” 

Octagonal  Moorish  Stool.  —  J.  F.  (Exeter) 
writes,  in  reply  to  Anglo  Dane  (see  No.  153,  page 
782):  —  “I  enclose  a  sketch  for  Anglo-Dane. 


This  could  be  easily  made  by  an  amateur.  The 
best  colours  to  use  would  be  chocolate  and  dark 
reds,  with  a  few  lines  of  black  in  the  mouldings  and 
elsewhere  to  separate  the  colours.” 

Lead  Weight.— Eddifra  writes,  in  answer  to  W. 
W.  W.  (Nottingham)  (see  No.  153,  page  782) “  The 
best  way  to  make  pattern  would  be  to  make  it  in 
two  pieces,  jointed  at  a,  Fig.  3,  the  two  pieces  to  be 
pinned  together  :  the  position  is  shown  at  e,  Fig.  1. 
I  should  make  it  of  mahogany.  Yrouwill  want  a 
three-part  moulding-box;  it  could  be  made  of  wood, 
as  shown  in  sketches.  The  pieces  of  wood,  f. 
Figs.  1  and  2,  are  for  the  purpose  of  guiding  the 
boxes  when  they  are  being  put  together.  The 
drag,  b,  Fig.  3,  is  placed  on  a  level  place  and 
filled  with  sand,  of  which  any  iron  or  brass  moulder 
will  give  you  a  tinful.  If  W.  W.  W.  could  get  some 
of  the  fine  dust  that  collects  on  the  beams  of  a 
foundry,  and  mix  it  with  the  sand,  it  would  be  much 
improved.  The  pattern  is  then  pressed  in  the  sand, 
and  joint  made  level  at  a,  Fig.  3.  Parting  sand  is 
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Moulding-Box  Plan. 


then  sprinkled  on  the  joint — sand  that  the  fettlers 
brush  off  the  iron  castings  is  much  used ;  the  middle 
box  is  placed  in  position,  and  sand  rammed  round 
pattern.  Make  joint  level  with  top  of  pattern,  and 
place  on  top  box  a  piece  of  round  wood— a  lead 
pencil  will  do— where  runner,  G,  Fig.  2,  is  shown, 
and  ram  sand  all  round.  Draw  pencil  out,  draw  off 
top  box,  scoop  out  runner,  rap  the  pattern,  and 
draw  the  top  part  out  of  sand.  The  pattern  will,  or 
should,  part  at  a,  Fig.  2.  Take  off  middle  box,  and 
connect  the  runner  with  impression  of  pattern  ;  or  it 
can  be  done  before  the  pattern  is  taken  out.  Rap 
the  lower  half  of  pattern,  and  draw  it  out.  Place 
the  boxes  together  and  run  in  the  metal.  I  should 
make  a  mixture  of  9  parts  lead  and  1  part  zinc  ;  it 
will  be  a  much  harder  metal  than  lead  alone,  and 
the  mouldings  will  stand  more  knocks.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres- 
poudents,  and  answers  only  await  space  in  Shop,  upon  which 
there  is  trreat  pressure  : — H.  N.  ( Warblet&n )  ;  Halifax;  G.  VY.C. 

Buttericick) ;  D.  G.  <  Blair ooicrie) ;  A.  B.  (Sheffield) ;  H.  M. 
(Barnsbury);  C.  C.  ( North  Britain );  Frame  Maker  ;  TV.  D. 
t  Peckham) ;  Alpha  ;  C.  W.  (Salop) ;  Lever  ;  G.  N.  (j Henley-on- 
Thames );  H.  C.  (Old  Charlton);  H.  L .(Oxford);  S.  &  J .(Lhan- 
bryde ) ;  J.R.  ( Bagnalstown ) ;  w.  Tv'  (Xunhead) ;  L.  D.  (Birming¬ 
ham)  ;  N.  P.  B.  (Finsbury);  A  New  Reader  :  A-  W.  P. (Leeds', ; 
J.  H.  B.  ( Pendleton );  Surveying;  J.  D.  (Aberdeen);  A.  B.  C. 
(Arbroath);  Mechanician:  A.  A.  P.  (South  Shields) :  Ax  Old 
Subscriber;  W.  w.  N.  (Leeds) ;  J.  J. (Ottawa, Canada);  Jiff  ; 
Cymro  :  G.  S  B.  ( Huddersfield)  ;  J.  W.  B.  ( Paddington ); 
H.  M.  H.  (Cambridge);  J.  W.  M.  (Stepney  Green);  Messcs. 
E.  M.  K.  &  Co.  (Dublin);  Aspirant  ;  P.  T.  ( Pennington )  ;  W.  B. 
{Walthamstow);  Basher:  E.  E.  G.  (Portsmouth) ;  C.  W.  (Duns) ; 
C.  C.  A. (King's  College > :  J.  H .  (Bishophill) ;  Jay  Bee  ;  Prodyn  : 
Chapel  Keeper  .  U.  M.  B.  ( Liskeard ’ ;  W.  S.  (Leeds)  ;  TV.  H. 
(Liverpool):  Spi-ctkmur  Agkxdo;  Tiddler;  D.  W.  (King's 
Cross ) ;  C.  TV.  (Leeds). 


MANUALS  OF  TECHNOLOGY. 

Edited  by  Professor  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A. 
Illustrated  throughout. 

The  Dyeing  of  Textile  Fabrics.  By  Prof.  Hummei..  cs. 
Watch  and  Clock  Making.  By  D.  Glasgow.  4s. 6d. 
Steel  and  Iron.  By  Prof.  W.  H.  Greenwood.,  F.C.S., 

M.I.C.E.,  &c.  5s. 

Spinning  Woollen  and  Worsted.  By  W.  S.  B.  Mc¬ 
Laren,  M.P.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashenhurst. 

With  Coloured  Plates.  4s.  6d. 

Practical  Mechanics.  By  Prof.  Perry,  M.E.  3s.  6d. 
Cutting  Tools  worked  by  Hand  and  Machine.  By 

Prof.  Smith.  3s.  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


CASSELL’S  TECHNICAL  MANUALS. 

Illustrated  throughout  with  Drawings  and  Working 
Diagrams.  Bound  in  doth. 

Applied  Mechanics.  Cloth,  2s. 

Bricklayers,  Drawing  for.  3s. 

Building  Construction.  2s. 

Cabinet  Makers,  Drawing  for.  3s. 

Carpenters  and  Joiners,  Drawing  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Staircasing.  3s.  6d. 

Linear  Drawing  and  Practical  Geometry.  2s. 
Linear  Drawing  and  Projection.  The  Two  Vols.  in 
One,  3s.  6d. 

Machinists  and  Engineers,  Drawing  for.  4s.  6d. 
Metal-plate  Workers,  Drawing  for.  3s. 

Model  Drawing.  3s. 

Orthographical  and  Isometrical  Projection.  2s. 
Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  Cloth,  3s. 

Systematic  Drawing  and  Shading.  2s. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


THE  POLYTECHNIC  SERIES. 

Consisting  of  Practical  Illustrated  Manuals  specially  pre¬ 
pared  for  Students  of  the  Polytechnic  Institute,  Regeni 
Street,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  In  Carpentry  Workshop  Practice. 

Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry,  includ  jig  Graphic 
Arithmetic.  Vol.  I.  Elementary  Stage.  Cloib 
gilt,  3s. 

Forty  Lessons  in  Engineering  Workshop  Practice. 

is.  6d. 

Technical  Scales.  In  set  of  Ten  in  cloth  case,  is.  per 
set.  Also  on  celluloid,  in  case,  ios.  6d.  per  set. 
Elementary  Chemistry  for  Science  Schools  and 
C  asses.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A  Series  of  Forty 
Drawings.  Cloth,  ios.  6d.  ;  or  copies  of  any  Plate 
may  be  obtained  in  quantities  of  not  less  than  one 
dozen,  price  is.  6d.  per  dozen. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [4 R 

Lettering  and  Sign  Writing  made  Easy.— 

Also  lull-size  diagrams  for  marking  out  eight  alphabets, 
only  IS.— F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

Fret,  Carving,  and  Repousse  Patterns.— 
100  of  either,  full-size,  is.:  35  Fret  Photo  Frames,  is.  ;  30 
Fret  Brackets,  is.  ;  ioo  Sign-writer’s  Stencils,  is. ;  300 
Turning  Designs,  is. ;  zoo  small  Stencils,  is. ;  500  Shields, 
Monograms,  &c.,  is.,  postage  free. — F.  Coulthard,  Dar¬ 
lington  Street,  Bath  (late  Bournemouth).  [2  s 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre- 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [3  R 

Fretwork  Designs.— 25  small,  4d. ;  six  large  Brackets, 
is.  id.;  six  grand  Photo  Frames,  is.  id.;  Catalogue  of  300 
Miniatures,  6d.  Lists  free.  —  Taylor’s  Fretworkeries, 
Blackpool.  IS  R 

Buyers  of  Gas  or  Steam  Engines,  Machinerv,  and 
Tools,  should  call  at  Britannia  Co.,  100,  Houndsditch, 
London,  or  send  2d.  for  the  Tool  and  Machinery  Register, 
containing  4,000  lots  wanted  and  for  sale.  Address — 
Register,  Britannia  Co.,  Colchester.  [8  R 

Caplatzi’s  Matchless  Technical  Collections 
embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  L9  R 

The  Climax  Screw-chasing  Lathe  Attach¬ 
ment  for  3  to  6  in.  foot  lathes.  Enables  a  novice  to  cut 
perfectly  true  threads  of  any  pitch  from  8  to  30  per  inch  ; 
seen  working.  Price  57s.  6d.— Dresser,  Swan  Cycle 
Works,  Lewis  Grove,  Lewisham,  S.E.  [ti  R 

Solo  Violin  for  disposal ;  beautiful,  rich,  and  powerful 
tone.  Suit  professional  or  any  player.  Cash  wanted. 
Baize-lined  case  and  silver-mounted  bow.  Only  15s.  6d. 
No  rubbish,  and  very  valuable  bargain.  20s.  worth  of 
unsoiled  music  given  in.  Approval. — Graham,  College 
Buildings,  Ipswich.  I1  s 

Water  Motors,  from  5s.  each ;  J  h.-p.,  price  ios. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-or-Trent.  [3  s 
Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam 
worth.  13 R 
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WORK. 


Rfc  MELHU1SH  &  SONS, 

84,  85,  87,  FETTER  LANE,  LONDON,  E.C. 


Work-Bench  Tool  Cabinet  fitted  complete  with 
our  famous  Tools.  Best  Workmanship.  The  ivhole 
instantly  closed  and  locked  with  one  small  key. 


ILLUSTRATED  LISTS  FREE  POST, 


Monthly,  4d. 

CASSELL’S  TIME  TABLES. 


£400  I  GIVEN  AWAV!  |  £400 

erFOUR  HUNDRED  POUNDS-*3 

WORTH  OP  FRETWORK  DESIGNS. 

J.  H.  SKINNER  &  CO.  have  now  ready  for  delivery  8.ooo  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Mach  nes,  Frames,  Saws,  Drills,  Planes.  Carving  Tools.  Bevelled-edge  Mirrors, 
Ornaments.  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools  ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  i  he  Enamel  itself,  beautifully  mounted  on  a  handsom  recessed,  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
On©  Shilling's  worth  of  Fretworlc  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOUKPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  2s  6d. :  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  «Sc  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  when  ordering. 


ft  I  ft  “J"  |H  ft  P  Fourth  Edition.  Enlarged  and  Revised. 

r  I  li  B  U  n  c  THE  FRAME  mm  instruction  book. 

Diagrams ,  Designs,  and  Patterns. 

Instructions  in  Joining,  Fitting,  Mount  Cutting,  &c. 
Also  Prices  of  Mouldings,  and  every  requisite  for  the 
Trade.  Post  Free,  6  Stamps. 

GEO.  REES,  115,  Strand  (Corner  of  Savoy  St.); 

Moulding  De.pt.,  41,  42,  43,  Russell  St.,  Covent  Garden,  London. 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws.  Wrenches,  &c_, 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality* 
and  at  low  prices.  Send /or  Illustrated  Catalogue,  150  Illustrations,  price  6a.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

L.KE’S  ILLUSTRATED  CATALOGUE;. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 

address-  7<;s  77,  and  78a,  HIGH HODBORN.  LO  \DON,  IV.C. 

Gatcway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  \ 

and  marble  veins  to  any  painted  surface, 

completely  surpassing  all  hand  work,  ^ 

on  account  of  its  perfect  re- 

,,  ,  ,  To  grain 

semblance  to  the  natural  ^  ,  .  , 

and  varnish 

wood,  and  its  highly  IK  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate. 

3^  rial  only  id.  Send  Is.  6d- 

for  sample  yards  of  different 
Oak  Grains,  or  2S.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ENTGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations. 


THE  FINEST  CYCLES!  lustrated 

Lists  gratis  and  post  free.  Easy  terms, 
from  10s.  monthly.  Immense  variety  of 
new  and  second-hand  ma^ 
chines  from  £5  to  £25< 
Over  5,000  Testimonials 
See  our  Cushion  and  Pneu 
matic  Safeties  in  great  va 
riety.  BkITI^H  Cycle 
MFG.  CO.,45,Everton  Rd., 
Liverpool:  Manchester  De 
pot :  6,  Palatine  Bldgs. 
Victoria  Street ;  London 
Works^howrooms^n^^^clin^^chooL42^H^hSb^amden^owi^ 


ESTABLISHED  1851. 

giRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ;£ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 


HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbhck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


A  Big  Lot  for  One  Shilling.— Your 

name  in  neat  rubber  type,  your  monogram,  bottle 
of  best  marking-ink  for  Linen  (no  heat  required), 
bottle  of  coloured  ink  for  paper,  two  pads,  box  and 
ink  distributor  ;  the  lot  for  is.;  postage,  3d.  extra. 

THIS  IS  NOT  sold  as  value  for  is.,  being  worth  two 
or  three  times  the  amount  charged,  but  as  an  advertisement 
for  other  goods  ;  particulars  and  agency  of  same  will  be 
forwarded  with  above.  —  Address,  W.  PRESTR1DGE, 
Rubber  Stamp  Manufacturer,  Cumberland  Street,  Bristol. 

11(11 


HEW  REGISTERED  HAND  DEADER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds> 
Quirks,  Rebates,  Beader,  Hollow  Fancy  Reeds.  Length, 
9^  in.  Post  free,  2s.  6d.  Send  for  our  200-Page  Cata¬ 
logue,  700  Illustrations.  By  post,  6d. 

MOSELEY  &  SON,  323,  High  Holborn. 


Watch  and  Clock 

Tools  and  Materials, 

screws,  bolts,  and  nuts  for 
models  and  clocks.  Watches, 
clocks,  and  jewellery.  Cata¬ 
logue,  1, coo  illustrations,  four 
stamps.— Morris  Cohen,  132, 
Kirkgate,  Leeds. 


Post  free  on  application, 

Cassell’s 

Classified 

Catalogue. 


“  A  book  for  which  there  was  an  urgent  demand.” 


8th  Thousand,  price  Is, 


The  Speaker ,  of  March  19th,  says : — 

“  We  have  received  from  Messrs.  Cassell  &  Co.  the  first  issu^-  of  a  book  for  which 
there  was  an  urgent  demand.  During  the  last  thirty  or  forty  years  scientific  knowledge 
has  advanced  with  such  rapidity  that  it  has  become  impossible,  even  for  scientific  men, 
to  keep  pace  with  its  progress;  and  the  increasing  technicality  of  the  terminology  em¬ 
ployed  is  a  serious  difficulty  which  the  ordinary  reader  is  ceasing  to  face.  In  these 
circumstances  The  Year-Book  of  Science  will  prove  a  great  help— to  the  scientist 
whose  own  subject  takes  up  most  of  his  time,  and  to  all  who  are  generally  interested  in 
science  so  far  as  to  desire  to  learn  in  what  direction  the  sphere  of  knowledge  is  being 
enlarged.  The  endeavour  of  its  projectors  and  compilers  has  been  to  select  those  me¬ 
moirs,  in  each  several  department,  which  appeared  to  be  of  somewhat  exceptional  interest, 
either  by  throwing  light  on  special  difficulties  or  by  being  suggestive  of  further  advances. 
It  is  edited  by  Professor  Bonney,  and  the  twenty-one  contributors  axe  among  the  lore- 
most  exponents  of  their  subjects.” 

TEE  YEAR-BOOK  OF  SCIENCE,  Edited  by 

Prof.  Bonney,  P.R.S.,  with  contributions  by  eminent  Scientific 
Writers,  is  now  ready,  price  7s.  Od. 

Cassell  &  Company,  Limited,  Ludgatc  Hill,  London, 


Working  Men  Co-operators : 

What  they  have  Done,  and  What  they  are 

Doing.  Being  a  Handbook  giving  an  Account  of 
the  Artisans'  Co-operative  Movement  in  Great  Britain* 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jones. 

“  The  co-operative  movement  is  one  of  great  social  and 
economic  importance,  and  those  who  wish  to  learn  what 
hold  the  principle  has  obtained  over  working  men  cannot 
do  better  than  consult  the  little  book  prepared  by  Mr. 
Acland  and  Mr.  Jones.  It  is  a  kind  of  elementary  text¬ 
book  for  use  both  by  teachers  and  pupils;  and  it  deals  not 
only  with  the  history  of  co-operation,  b  it  with  such  prac¬ 
tical  questions  as  production,  distribution,  propaganda,, 
and  educational  work.  It  cannot,  we  imagine,  but  prove 
a  useful  little  manual  for  those  for  whom  it  is  intended.” — 
The  Times. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London* 
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A  WONDERFUL  MEDICINE. 

BEECHAM’S  PILLS. 


Beecham's  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham’s  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham's  Pills 


For  Bilious  and  Nervous  Disorders,  such  as  Wind  and  Pain  in  the  Stomach, 
Sick  Headache,  Giddiness,  Fulness  and  Swelling  after  Meals,  Dizziness  and  Drow¬ 
siness,  Cold  Chills,  Flushings  of  Heat,  Loss  of  Appetite,  Shortness  of  Breath, 
Costiveness,  Blotches  on  the  Skin,  Disturbed  Sleep,  Frightful  Dreams,  and  all 
Nervous  and  Trembling  Sensations,  &c.  The  first  dose  will  give  relief  in 
Twenty  Minutes.  This  is  no  fiction.  Every  sufferer  is  earnestly  invited  to  try  one 
Box  of  these  Pills,  and  they  will  be  acknowledged  to  be 

WORTH  A  GUINEA  A  BOX. 

BEECHAM’S  PILLS,  taken  as  directed,  will  quickly  restore  females  to  complete 
health.  They  promptly  remove  any  obstruction  or  irregularity  of  the  system.  For  a 

Weak  Stomach,  Impaired  Digestion, 
Disordered  Liver, 

they  act  like  magic— a  few  doses  will  work  wonders  upon  the  Vital  Organs, 
strengthening  the  whole  muscular  system,  restoring  the  long-lost  complexion, 
bringing  back  the  keen  edge  of  appetite,  and  arousing  with  the  rosebud  of  health  the 
whole  physical  energy  of  the  human  frame.  These  are  Facts  admitted  by  thousands 
in  all  classes  of  society,  and  one  of  the  best  guarantees  to  the  Nervous  and  Debilitated 
is  that  BEECHAM’S  PILLS  have  the  largest  Sale  of  any  Patent  Medicine  in  the  World. 


Beecham’s  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham's  Pills 


Wholesale  by  the  Proprietor,  THOMAS  BEECHAM,  ST.  HELENS,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9£d.,  Is.  I^d.,  and  2s.  9d.  each. 

Full  directions  with  each  box. 


BEECHAM’S  TOOTH  PASTE 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the 
best-known  ingredients  for  neutralising  the  acids  of  the  mouth  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur ;  the  packages  are 
pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 


PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre -Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  MAKERS,  DUBLIN. 


NOW  READY,  PART  1,  price  7 d. 

ILLUSTRATED  BRITISH  BALLADS 

(OLD  AND  NEW),  with  300  Original  Illustrations  by  Leading  Artists. 

With  Part  1  is  given  a  Beautiful  Original  Etching,  by  Lalauze,  from  a 
Picture  by  M.  L.  Govv,  R.I. 

“  A  delightful  collection.” — Illustrated  Lorulon  News. 

“  The  illustrations  are  so  very  spirited  and  clever  that  it  is  really  difficult  to  point 
out  any  one  part,  poem  or  picture,  that  could  be  spared.” — Times. 

***  Prospectuses  at  all  Booksellers,  or  post  free  from 
CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 


Cassell’s  Saturday  Journal. 

Weekly ,  Id.  Monthly,  6d.  Illustrated. 

***  Each  Weekly  Number  contains  24  pages. 

“  The  best  and  cheapest  pennyworth  of  popular 
literature  ever  produced.” — Times. 


The  ONLY  Permanent  and  Washable  Enamel 
GOLD  in  the  Market. 

REQUIRES  NO  VARNISHING. 

ALSO  ELEVEN  OTHER  BEAUTIFUL  SHADES 
OF  BRONZES. 


READY  FOR  USE. 
Will  keep  its 
brilliancy  for 
years 


To  be  had 
everywhere 
in  6d.,  Is.,  Is.  6d., 
and  2s.  6d.  Jars. 

Sample  t  s.  Jar ,  post  free  with  Shade  Card,  0/ 

T.  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  W.C. 

N.B. — Beware  of  explosive  mixtures  sold  as  Liquid 
Gold ,  made  of  highly  inflammable  Benzoline. 


FRETWORK  ANR  CARVING. 

JE Ugliest  Award — GOLD  MEDAL. 


MACHINES,  DESICNS,  TOOLS,  WOOD,  MIRRORS, 
HINCES,  AND  VARNISH,  &C. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 


Sets  of  Twelve  Best  Carving 
Tools ,  with  Boxwood  Handles, 
10s.  free. 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 
Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most, 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 


HARGER  BROS.,  Settle,  Yorks. 


Printed  and  Published  bv  Cassell  &  Company,  Limited,  La  Belle  Sauvage,  London,  E.C. 
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WORK  WORLD. 


A  tool  urgently  wanted  has  been  invented 
by  a  young  North  of  England  engineer.  It 
is  a  lock-nut  so  constructed  that,  on  its  being 
screwed  up,  one  half  of  the  thread,  for  one 
quarter  of  the  distance  up,  is  converted  into 
a  buttress  thread,  which  is  the  proper  geo¬ 
metrical  form  to  resist  vibration.  To  slack 
it  back,  twice  as  much  leverage  is  required  as 
that  which  screwed  it  up. 

*  * 

In  making  cork  sole  boots  and  shoes,  old 
pieces  will  come  in  very  handy,  as  they  can 
be  ironed  Over  the  whole  of  the  inner  sole 
with  a  glazing  iron,  and  when  wanned  again 
the  cork  can  be  pressed  in.  This  makes  the 
work  more  waterproof,  holds  it  firm,  and 
prevents  creaking,  and  holds  it  well  in 
position,  while  its  top  is  cut  and  filed  into  a 
smooth  surface. 

#  * 

Tesla  is  to  be  outdone  in  the  world  of 
electricity.  Another  genius — in  America — 
is  announced.  He,  like  Tesla,,  professes  to 
have  thrown  away  all  existing  theories  of 
construction,  and  begun  afresh.  His  wonders 
comprise  wires  without  insulation,  and  a 
dynamo  which  is  perfectly  harmless,  and  can 
be  handled  by  a  child  without  danger.  We 
await  proof  of  such  statements,  remembering 
that  it  is  impossible  to  assign  a  limit  to  the 
surprises  of  a  science  so  young  as  electricity. 

#  # 

A  much-needed  reform  has  been  inaugu¬ 
rated  in  the  Ohio  railways  in  the  abolition 
of  the  old-fashioned  heating  stoves,  and  the 
compulsory  adoption  of  hot  water,  steam,  or 
hot  air  as  the  heating  medium.  Funeral 
pyres,  so  often  consequent  upon  American 
railway  accidents,  may  now  become  things 
of  the  past.  The  legislation  is  clearly  of  a 
vigorous  nature,  as  the  penalty  for  non- 
compliance  lias  been  fixed  at  1,000  dollars, 
in  addition  to  100  dollars  a  day. 

*  * 

Electricity  is  to  be  used  for  transmitting 
the  motive,  power  in  a  large  flour  mill  to  be 
built  at  St.  Paul,  Minnesota.  The  engine 
house,  which  is  to  produce  2,000  horse¬ 
power,  is  placed  in  the  centre  of  a  large  plot 
of  ground,  and  the  conductors  radiate  from 


this  centre,  carrying  the  power  to  Edison 
motors  placed  in  the  surrounding  buildings. 
It  is  difficult  to  see  exactly  where  the  economy 
of  this  arrangement  comes  in,  but  it  probably 
depends  upon  some  favourable  local  con¬ 
ditions. 

*  # 

Flexura,  i.e.,  the  steel  spring,  waists  are 
introduced  only  by  the  boot  maker  who  has 
thought  fit  to  make  them  a  speciality,  but  if 
the  majority  were  to  follow  suit,  it  would  not 
only  be  an  advantage  to  them  (by  the  extra 
money  that  can  be  charged  for  such  goods), 
but  also  to  the  general  public,  for  by  this 
means  a  boot  is  made  firm  from  the  back  of 
the  heel  to  the  centre  of  the  waist,  and  this 
is  just  about  the  length  of  the  calcaneum, 
and  gives  it  a  support ;  and  this  bone,  in  its 
turn,  supports  the  astragalus  bone,  and 
prevents  unnatural  strain  upon  various  liga¬ 
ments,  and  tend  to  bring  about  flat  feet 
#  * 

Apropos  of  the  gigantic  water  scheme  for 
Birmingham,  a  proposal  to  utilise  the  waste 
water  which  percolates  into  the  South  Staf¬ 
fordshire  mines  is  finding  some  favour.  It 
is  contended  that,  by  using  a  double  service 
of  pipes,  this  water  would  prove  good  enough 
for  manufacturing  and  street  watering  pur¬ 
poses,  hydraulic  lifts,  etc.,  which  would  leave 
the  present  water  supply  solely  for  domestic 
purposes.  On  the  other  hand,  experts  say 
that  for  steam  generating  purposes  the  mine 
water  is  useless,  owing  to  its  liability  to 
quickly  corrode  the  boiler  plates,  thus  in¬ 
volving  constant  renewal  of  steam  boilers 
*  # 

A  Sunderland  engineer  has  been  giving 
an  eight  hours  clay  scheme  a  trial  with  his 
workmen.  In  the  latter  part  of  last  year  he 
called  them  together,  and  told  them  that,  in 
his  opinion,  eight  hours  par  day  was  quite 
sufficient  to  work,  and  that  he  wanted  to 
have  a  practical  test ;  but  while  '.this  trial 
was  proceeding  the  men  would  have  to  sub¬ 
mit  to  a  5  per  cent,  reduction  in  wages,  so  as 
to  recoup  the  employer  for  any  loss  that 
might  arise  in  business .  speculation.  The 
men  consented,  and  the  experiment  has 
proved  successful — so  much  so  that  the 
master  intends  soon  to  refund  the  men  the 
sums  reduced  from  their  wages.  What  we 
should  like  to  learn,  however,  is.  whether 
the  men,  with  their  increased  “  play  ”  time, 
are  really  the  better  off.  If  so,  how  1 


The  British  Horological  Institute  have 
announced  the  resumption  of  the  lectures  on 
Gems,  which  they  arranged  to  be  given  by 
Mr.  W.  J.  Lewis  Abbott,  F.G.S.,  last  winter. 
They  were  then  interrupted  by  the  lecturer’s 
illness,  and  it  is  an  encouraging  sign  to  see 
that  in  one  direction  at  least  in  London 
some  attempt  is  made  at  providing  advanced 
technical  instruction  to  those  engaged  in 
trades,  such  as  the  jeweller’s  and  lapidary’s. 
Mr.  Abbott  is  well  known  as  an  expert ;  he 
can,  and  does,  give  most  useful  and  interest¬ 
ing  lectures,  for  he  knows  his  subject  well. 
Thanks  are  due  to  the  committee  of  the 
Institute,  not  only  for  the  course  of  lectures, 
but  for  the  convenient  time  at  which  they 
commence — 8  p.m.;  also  for  the  place  of  their 
delivery,  which  is  in  the  centre  of  the 
Clerkenwell  jewellers’  quarter.  Rather  a 
contrast  this  to  the  Goldsmiths’  Institute  at 
New  Cross ! 

V  # 

During  the  coal  crisis,  an  interesting  ex¬ 
periment  in  the  use  of  oil  as  a  substitute  for 
coal  in  raising  steam  has  been  in  operation 
at  Black  Banks  Chemical  Works,  Darlington. 
A  boiler  30  ft.  by  7  ft.,  working  at  an  average 
pressure  of  60  lbs.  per  square  inch,  is  supply¬ 
ing  power  for  working  the  steam  engines,  hy¬ 
draulics,  and  air  pumps  used  in  the  various 
manufactures  carried  on  at  these  works.  The 
boiler  is  heated  by  oil  supplied  through  two 
|  in.  pipes.  A  small  pipe  of  superheated 
steam  blows  into  the  oil  pipe  inside  the 
furnace  with  a  noise  which  may  be  heard  all 
over  the  works.  The  heat  obtained  is 
enormous,  and  there  is  no  difficulty  in  main¬ 
taining  the  pressure  of  steam,  which  can  be 
regulated  by  merely  turning  a  tap  ;  the  heat 
is  sometimes  so  great  as  to  melt  the  brick¬ 
work.  The  oil  used  is  creosote,  which  is 
made  at  the  works,  and  the  consumption  is 
about  20  gallons  per  hour.  The  process  has 
been  adopted  in  consequence  of  the  failure 
of. the  supply  of  coal  caused  by  the  Durham 
miners’  strike  ;  the  cost,  owing  to  the  oil 
being  manufactured  on  the  premises,  is  less 
than  that  of  coal.  At  night  the  oil  is  used 
for  lighting  purposes,  and  the  light  from  the 
orifice  of  a  pipe  20  ft.  from  the  ground,  and 
through  which  compressed  air  is  blown,  is 
of  sufficient  brilliancy  to  light  up  the  whole 
works.  This  is  a  step  in  the  right  direc¬ 
tion,  and  goes  to  show  that  the  resources  of 
civilisation  are  equal  to  so  portentous  a 
trouble  even  as  a  coal  strike. 
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Three  noble  tusks  of  ivory  are  now  to  be 
seen  on  the  principal  staircase  of  Messrs. 
Rodgers’  works  in  Sheffield.  They  form  a 
goodly  trophy,  and  are  probably  the  finest 
teeth  ever  grouped  together.  The  first  is 
9  ft.  long,  21  in.  in  girth,  weighs  161  lbs.,  and 
is  worth  £150.  The  second  is  from  the 
Congo,  is  8  ft.  8  in.  long,  21  in.  in  girth, 
weighs  160  lbs.,  and  is  valued  at  £150.  The 
hollow  end  of  this  tusk  is  2  ft.  6  in.  in  depth, 
leaving  a  length  of  6  ft.  2  in.  of  absolutely 
solid  ivory.  Another,  which  is  also  from 
West  Africa,  is  distinguished  by  its  ebony- 
lined  surface,  and  is  the  longest  of  all,  stand¬ 
ing  9  ft.  3  in.,  its  girth  being  20  in.,  weight 
130  lbs,  and  value  £120. 

*  * 

The  Public  Health  Committee  of  the 
Aberdeen  Town  Council  has  just  taken  an 
important  action  regarding  the  sanitation 
of  the  city,  which  it  would  well  befit  more 
pretentious  cities  to  copy.  Every  house  in 
the  town  that  could  in  any  way  be 
suspected  of  being  insanitary  was 
visited  by  the  sanitary  inspector 
and  the  medical  officer.  The  out¬ 
come  of  the  investigation  was  the 
condemnation  of  a  large  number 
of  houses  in  various  parts  of  the 
city.  The  reasons  which  have  led 
to  this  action  have  been  either  the 
insanitary  nature  of  the  structures 
themselves,  or  the  fact  that  they 
interfere  with  the  air  space  and 
the  ventilation  of  adjacent  build¬ 
ings.  A  step  of  this  kind  rigorously 
applied  to  London— say,  in  the  St. 

Pancras  and  Clerkenwell  districts 
— would  make  certain  landlords 
“sit  up.” 

*  * 

An  exhibition  and  sale  of  hosiery 
and  other  woollen  goods  from  Shet¬ 
land  took  place  at  Yentnor  lately. 

These  exhibitions  are  occasionally 
held  in  different  parts  of  England, 
with  the  aim  of  helping  on  the 
sale  of  the  hand-spun  and  hand-knitted 
garments  produced  by  the  Shetland  island¬ 
ers,  for  which  a  depot  was  opened  in 
1884  under  the  auspices  of  Lady  Aberdeen. 
Apart  from  this  agency,  from  which  the 
workers  receive  prompt  and  direct  payment, 
their  only  means  of  disposing  of  their  work 
is  to  local  drapers,  who  pay  them  in  wares 
from  their  own  shops,  and  are  not  in  all 
instances  above  sharp  dealing.  Between 
the  profits  made  by  these  men  and  by  the 
London  traders  to  whom  the  goods  are  again 
sold,  before  1884  very  little  ever  went  into 
the  pockets  of  the  poor  women,  whose  only 
source  of  livelihood  is  in  many  cases  their 
wheel  and  needles.  Since  the  establish¬ 
ment  of  the  depot  all  the  profits,  excepting 
necessary  working  expenses,  go  to  the  pro¬ 
ducers,  while  their  work  is  sold  to  the 
public  at  lower  prices  than  are  charged  for 
it  at  the  London  shops.  Some  of  the 
shawls  exhibited  were  marvels  of  delicacy 
and  beauty,  the  mesh,  though  2  ply,  being 
as  fine  as  the  thread  of  the  heavier  kind  of 


Maltese  lace,  and  worked  in  lovely  designs, 
which  the  islanders  themselves  produce  and 
hand  on  to  one  another.  The  best  of  these 
shawls  was  valued  at  £6,  but  the  price  does 
not  appear  exorbitant,  considering  that  its 
production  was  the  work  of  seven  months. 
Underclothes  of  delicious  softness,  wraps 
and  gloves,  socks  and  comforters,  and 
everything  that  can  be  knitted  for  men, 
women,  and  children,  including  shaded 
wrap  shawls  in  sixteen  shades  of  delicately 
blended  brown  and  grey,  were  shown  in  all 
shapes  and  sizes.  The  prices,  considering 
that  everything  was  the  result  of  handwork, 
were  extremely  reasonable. 


PHOTOGRAPHY  BY  ARTIFICIAL 
LIGHT-A  NOVEL  FLASH  LAMP. 

BY  ST.  MUNGO. 

So  much  has  been  said  and  written  on  this 
subject  that  I  might  well  approach  it  with 


Flash  Lamp  for  Photography.  Figs.  1,  2 — A,  Tin  for  spreading 
Bunsen  Flame  to  ensure  combustion  of  Magnesium  Powder  ; 
B,  Flattened  Nozzle  of  Brass  Tube  through  which  Powder  is 
blown ;  C,  Bunsen  Burner  ;  D,  Piece  of  Hardwood ;  E,  Tin 
Slides  for  Deflector,  A ;  F,  Tube  for  blowing  Powder  into 
Flame  ;  G,  Gas  Tube.  Fig.  3. — Deflector  before  bending. 


diffidence,  but  it  has  afforded  me  so  much 
recreation  that  I  am  quite  sure  my  ex¬ 
perience  will  be  of  use  to  some  brother  of 
the  tripod. 

My  first  experiments  were  with  an  ex¬ 
plosive  compound  of  magnesium  powder 
and  chlorate  of  potash,  lit  with  a  vesuvian  ; 
but  this  apparatus  was  so  little  under  con¬ 
trol,  and  made  so  much  smoke,  that  I 
speedily  gave  it  up,  and  hunted  around  for 
a  better,  eventually  adopting  the  modified 
lamp  which  is  illustrated.  There  is  nothing 
new  or  original  about  it,  I  suppose,  but 
I  have  never  seen  one  just  like  it,  and  have 
no  hesitation  in  recommending  it  before 
any  I  have  seen,  for  reasons  which  will  be 
apparent  from  the  description. 

The  basis  of  my  lamp  is  an  ordinary 
Bunsen  burner,  which  is  in  no  way  altered. 
I  got  a  piece  of  mahogany  4|  in.  long,  2  in. 
broad,  and  ■£  in.  thick.  About  li  in.  from 
one  end  I  bored  a  hole  which  fitted  the 
Bunsen  tube  :  tight  enough  to  stay  in  any 
position,  but  not  so  tight  as  to  stick. 

Then  I  got  a  piece  of  brass  tube  5  in.  long 
and  |  in.  external  diameter.  This  I  bent 
as  shown  in  Fig.  2,  where  b  is  the  brass 
tube.  Next  I  cut  a  piece  of  tin  and  bent 
it,  as  shown  at  a.  Fig.  3  shows  the  shape 


and  dimensions  of  a  before  bending.  Then 
two  pieces  of  tin  were  cut  and  bent  in  the 
vice  to  the  shape  shown  in  perspective 
at  E.  These,  when  screwed  in  the  sides 
of  the  mahogany,  formed  grooves  for  the 
bent  portion  of  a  to  slide  in.  a  might 
have  been  fixed,  but  the  lamp  is  easier 
packed  or  carried  if  it  is  made  movable,  as  I 
made  it.  Then  a  slanting  hole  was  bored 
in  the  mahogany  to  receive  the  tube,  B, 
which  was  fastened  underneath  with  a  little 
tin  clasp  and  two  screws  ;  and  the  lamp, 
with  the  addition  of  two  indiarubber  tubes, 
was  complete. 

I  had  some  difficulty  at  first  in  focussing, 
but  since  I  have  used  my  magic  lantern  to 
illuminate  the  sitter  I  can  see  the  image 
better  ;  occasionally  I  get  the  sitter  to  hold 
a  taper  or  candle  in  various  planes,  and 
focus  for  that ;  sometimes  a  niece  of  bold 
printed  matter  held  in  the  hand  of  the 
sitter  is  an  aid  in  focussing. 

Having  got  the  focus  sharp,  and  the 
lens  stopped  down  to  f  8  (it  works  at  f  6), 
I  prepare  the  lamp  by  introducing  about  10 
grains  of  magnesium  powder  into  tube  B. 

For  this  purpose  I  simply  remove 
the  blowing  tube,  F,  insert  the 
charge,  using  the  small  blade  of 
a  penknife,  three  blades  full  being 
the  usual  amount ;  give  the  tube 
a  tap  or  two,  so  as  to  shake  the 
powder  down  into  the  head,  re¬ 
place  the  tube,  and  turn  on  the 
gas.  The  blowing  tube  is  about 
2  ft.  long,  the  gas  tube  as  long  as 
may  be  necessary,  according  to  the 
position  of  the  supply. 

When  the  gas  is  lighted  the 
utility  of  the  tin  deflector,  A,  will 
be  seen  :  it  spreads  the  flame  out, 
and  when  the  magnesium  issues 
from  the  flattened  nozzle  at  B  it  is 
thoroughly  consumed.  After  using 
some  lamps  which  I  have  tried, 
the  air  was  filled  with  particles  of 
unconsumed  magnesium ;  that 
never  happens  with  this  form  of 
lamp  :  the  powder  is  thoroughly 
consumed. 

A  professional  photographer  in 
this  town  is  using  my  lamp,  or, 
rather,  half  a  dozen  of  them, 
daily  during  bad  weather,  and  is 
much  pleased  with  the  results. 


A  NEW  IDEA  IN  DOOR -PANEL  DE¬ 
CORATION. 

BY  CHARLES  KELSEY. 

Introduction — Description  of  the  Designs — 
Colour  Treatment — Materials  Required — 
Mixing  the  Pigments — Ground  Colour  of 
the  Panels— Preparing  the  Panels— Size 
of  the  Illustrations  and  Method  of  En¬ 
largement — Massing  in  the  Designs — Ap¬ 
plying  the  Pigments — Scheme  of  Colour¬ 
ing — Finishing  Outline— Conclusion. 

Introduction. — Many  readers  of  Work 
possess  some  ability  in  the  kindred  arts  of 
drawing  and  painting,  and  most  of  these 
persons  are  animated  by  the  laudable 
desire  to  employ  that  ability  in  making 
their  homes  more  attractive  and  beautiful. 
To  such,  the  accompanying  designs  for 
the  decoration  of  door  panels  will  prove 
acceptable. 

The  mode  of  their  execution,  now  about 
to  be  described,  is  a  novel  one,  the  result 
being  satisfactory,  and  attained  by  a  small 
amount  of  labour:  even  professional  decora¬ 
tors  may  gather  from  the  description  some 
“wrinkles”  which  may  prove  valuable  to 
them. 
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These  door-panel  spaces  exist  in  every 
house,  ready  for  embellishment ;  and  from 
their  conspicuous  position  form  a  favour¬ 
able  field  for  the  display  of  the  decorator’s 
art. 

The  original  examples  from  which  the 
illustrations  are  taken  were  executed  on  the 
anels  on  the  inside  of  an  ordinary  door, 
n  the  illustrations,  to  economise  space,  the 
vertical  stiles  and  the  horizontal  rails  of  the 
door  are  omitted,  the  panel  spaces  being 
alone  shown.  The  designs  will  be  found,  so 
far  as  arrangement  is  concerned,  applicable 
to  most  of  the  doors  to  be  met  with  in 
ordinary  houses  in  towns ;  and  will  also 
lend  themselves  readily  to  the  variations 
which  may  become  necessary  by  reason  of 
the  panels,  in  the  door  desired  to  be  decor¬ 
ated,  being  of  different  proportions  to  those 
in  the  door  originally  dealt  with. 

Description  of  the  Designs. — As  will  be 
seen,  the  designs  are  treated  in  the  Japanese 
manner.  Those  for  the  lower  panels  re¬ 
present  fish  swimming  in  water,  with  a 
few  water-plants  also  indicated.  The 
water  is  represented  by  the  few  ripple 
lines  at  the  top  of  the  panel,  and  by  a 
few  short  horizontal  lines  lower  down, 
crossing  the  water-weeds,  etc.  Those  for 
the  upper  panels  exhibit  a  treatment  of  a 
view  over  the  surface  of  the  water.  A  few 
flowers  and  weeds  grow  out  of  the  water, 
some  dragon-flies  fly  above,  and  some  hills 
are  represented  in  the  background.  In  the 
upper  portion,  the  bough  of  apples  ignores, 
in  true  Japanese  manner,  the  parting  stile, 
and  crosses  both  panels — a  treatment  which 
has  its  advantages,  as  it  brings  the  two 
panels  into  one  complete  whole. 

Colour  Treatment. — This  being  a  conven¬ 
tional  way  of  treating  a  landscape,  the 
colours  employed  are  conventionalised  also. 
Instead  of  trying  to  imitate  the  wondrous 
variety  of  colours  in  nature,  a  few  tints  are 
selected  to  represent  the  different  parts  of 
the  design.  These  tints  are  formed  by 
bronzes — i.e.,  the  powdered  imitations  of 
gold,  silver,  etc.,  and  a  few  mixed  tints  of 
bronzes  and  powder  colours. 

This  treatment  emphasises  the  fact  that 
the  designs  form  a  decorative  scheme,  and 
that  it  is  not  an  attempt  to  paint  a  picture  ; 
and  the  result  will  be  judged  accordingly. 
Japanese  decorators  perhaps  understand 
this  difference  of  treatment  better  than  any 
others,  and  for  this  reason  their  works  are 
almost  invariably  pleasing. 

Materials  Required. — These  will  include 
charcoal,  chalk,  or  some  similar  material, 
for  drawing  the  outline  of  the  designs  upon 
the  panels  ;  and  a  small  quantity  of  each  of 
the  following 

Mediums. — Japanners’  gold-size  and  tur¬ 
pentine. 

Pigments.  —  Gold,  silver,  and  copper 
bronzes,  and  a  little  of  each  of  the  following 
colours  in  powder :  French  blue,  orange 
chrome,  vermilion,  raw  umber,  and  Bruns¬ 
wick  green. 

Tools. — Two  _  camel-hair  brushes,  or,  as 
they  are  sometimes  called,  pencils.  One,  a 
short  full  brush,  for  putting  in  the  first 
masses  ;  and  a  longer  and  finer  one  for  the 
finishing  outline.  These,  with  a  piece  of 
un  wetted  chamois  leather,  complete  the  out¬ 
fit.  These  materials  may  be  procured  at 
any  oil  and  colour  store,  and  should  cost  but 
a  trifling  amount,  as  the  smallest  procurable 
quantities  of  each  only  are  required. 

Mixing  the  Pigments. — Our  intention  is  to 
treat  the  subject  with  a  few  coloured  bronzes ; 
and,  to  do  this,  some  judicious  mixtures 
of  the  colours  with  the  bronzes  are  required. 
Proceed  as  follows  :  take  a  little  of  the 


green  pigment  on  the  blade  of  a  knife,  and 
mix  it  with  a  portion  of  the  gold  bronze, 
so  as  to  form  a  bronze  of  a  greenish  hue. 
If  too  much  colour  is  added,  the  metallic 
lustre  of  the  bronze  will  be  overpowered, 
and  care  must  be  taken  to  avoid  this.  Then 
mix  a  little  of  the  blue  in  the  same  man¬ 
ner  with  the  silver  bronze,  thus  producing 
a  silvery-grey  tint.  Also  mix  some  of  the 
red  with  the  copper  bronze,  and  make  a 
similar  mixture  with  the  brown  colour,  thus 
making  a  rich  red  and  a  dark  bronze  pig¬ 
ment  respectively.  The  orange  may  be 
mixed  with  the  gold  bronze,  forming  an 
orange-gold  pigment.  Thus,  with  a  little 
judgment  and  taste,  a  few  lustrous  tints 
will  be  secured  ;  and  these,  with  the  three 
bronzes  in  their  simple  state,  will  be  the 
pigments  for  carrying  out  the  work.  All 
the  above-mentioned  mixtures  must  be 
made  with  the  powdered  colours  and  bronzes 
in  a  dry  state. 

Ground  Colour  of  the  Panels. — The  idea  is 
to  utilise  the  colour  already  existing  on  the 
door  as  the  ground  colour  for  the  designs. 
If  the  door  has  been  painted  in  any  of  the 
ordinary  flat  tints  of  buff,  cream,  grey,  or 
green,  providing  such  tints  are  fairly  light, 
they  may  be  so  utilised  with  advantage 
without  alteration.  If  the  door  is  painted 
with  some  utterly  unsuitable  colour,  a  flat 
tint  of  either  of  the  before-mentioned  colours 
may  be  first  applied  to  form  a  ground  ;  but 
care  must  be  taken  that  it  is  perfectly  dry 
and  hard — not  sticky  in  the  least— before 
anything  further  is  attempted.  The  great 
advantage  of  using  the  existing  colour  as 
the  ground  is  the  fact  that  it  will  be  much 
more  hard  and  dry  than  any  newly  applied 
colour  can  be.  I  strongly  advise  my  readers 
to  work  upon  the  existing  colour  if  possible. 
The  design  may,  with  a  little  judgment,  be 
made  to  look  well  upon  almost  any  coloured 
ground. 

Preparing  the  Panels. — If  the  paint  of 
the  panels  presents  a  glossy  surface  on 
which  it  is  difficult  to  draw,  a  rub  over  with 
a  little  finely  powdered  pumice-stone,  placed 
upon  a  damp  rag,  will  give  a  better  surface 
for  working  upon.  Indeed,  it  will  be  wise 
to  do  this  under  all  circumstances,  care 
being  taken  not  to  rub  through  the  colour. 

Size  of  the  Illustrations  and  Method  of 
Enlargement.— The,  designs  are  one-eighth 
full  size,  and  may  be  enlarged  to  the  full 
size  by  any  of  the  usual  methods.  The  one 
usually  'adopted  is  to  divide  the  illustra¬ 
tions  and  the  panels  into  an  equal  number 
of  squares,  making  those  of  the  panels  eight 
times  larger  in  length  and  breadth  than 
those  on  the  illustrations.  Say  the  squares 
on  the  illustrations  are  formed  by  lines  -I  in. 
apart,  the  panels  should  be  likewise  divided, 
only  the  lines  should  be  placed  2  in.  apart. 
The  squares  on  both  panels  and  illustra¬ 
tions  should  be  numbered  alike,  and  the 
portion  of  the  design  appearing  in  each 
square  of  the  particular  illustration  copied 
into  the  corresponding  enlarged  square  of  the 
panel.  By  this  means  a  properly  enlarged 
copy  will  be  obtained.  All  these  lines  upon 
the  panel  and  also  the  outline  of  the  design 
should  be  drawn  with  charcoal  or  chalk,  so 
as  to  admit  of  easy  obliteration  when  they 
have  served  their  purpose. 

Massing  in  the  Designs.— Having  got  the 
outline  on  the  panels,  the  next  step  is  to 
take  the  largest  of  the  two  camel-hair  brushes, 
and  charge  it  with  the  gold-size.  With  it 
mass  in  all  the  portions  of  the  design.  If 
the  size  is  too  thick  to  work  comfortably,  a 
little  turpentine  may  be  worked  up  with  it, 
but  the  less  of  this  used  the  better,  as  it 
tends  to  destroy  the  sticky  nature  of  the 


size,  which  is  the  property  depended  upon 
for  the  work.  If,  from  the  colour  of  the 
ground,  the  size,  when  placed  upon  the 
panel,  cannot  be  seen,  a  little  of  one  of  the 
colours  mixed  up  with  a  little  turpentine 
and  added  to  the  size  will  overcome  this 
difficulty.  Do  not  work  with  the  brush 
barely  charged  with  the  size  ;  keep  it  moder¬ 
ately  full. 

Applying  the  Pigments. — After  the  whole 
or  a  portion  of  the  designs  have  been 
massed  in  with  the  size,  the  work  done 
should  be  carefully  watched  to  see  that  the 
size  does  not  become  dry  and  hard.  For 
this  reason  too  much  should  not  be  taken 
in  hand  at  one  time.  When  the  size  is  dry 
enough  not  to  smear  if  the  tip  of  the  finger 
is  drawn  across  it,  and  yet  feels  a  little 
“  tacky,”  the  pigments  must  be  applied. 
This  is  best  done  by  having  the  pigments 
each  placed  upon  a  separate  piece  of  note- 
paper,  and  taking  up  a  small  portion,  by 
pressing  a  smooth  part  of  the  chamois 
leather  down  upon  the  pigment  and  giving 
a  gentle  rub.  This  will  cause  some  of  the 
pigment  to  adhere  to  the  leather,  and  the 
pigment  may  thus  be  applied  to  the  particu¬ 
lar  part  of  the  design  where  it  is  required. 
If  the  leather  is  then  gently  rubbed  upon 
the  “tacky”  size,  the  pigment  will  leave 
the  leather  and  adhere  to  the  panel.  Thus 
each  previously  sized  portion  of  the  design 
may  be  tinted  with  the  desired  colour.  A 
separate  piece  of  leather  will  be  required  for 
each  tint  used. 

Scheme  of  Colouring. — Taste  will  be  neces¬ 
sary  in  this  operation.  A  pleasing  result  will 
be  obtained  if  the  colours  are  distributed  as 
follows  : — The  high  lights  of  the  apples,  the 
centres  of  the  daisy-like  flowers,  the  gills, 
fins  and  portions  of  the  bodies  of  the  fish, 
the  bodies  of  the  dragon-flies,  and  portions 
of  the  blades  of  grass  and  leaves  should  be 
rubbed  in  with  the  gold  bronze.  The  silver 
will  be  effective  used  upon  the  petals  of  the 
daisies,  the  sides  and  bellies  of  the  fish,  the 
wings  of  the  dragon-flies,  the  ripple  lines  on 
the  surface  of  the  water,  and  similar  parts. 
The  copper  bronze  will  be  in  place  on  the 
rosy  portions  of  the  apples,  the  tips  of  the 
fins  of  the  fish,  the  tips  of  the  wings  and 
eyes  of  the  dragon-flies,  the  tips  of  the 
daisy  petals,  and  on  portions  of  the  stems 
and  leaves.  The  silvery  grey  will  be  effec¬ 
tive  on  portions  of  the  water,  for  the  distant 
hills,  and  the  half  tones  on  the  fish,  on  por¬ 
tions  of  the  grass,  stems  and  leaves.  The 
brown  tints  will  be  effective  used  for  the 
apple  branches,  for  the  stems,  and  for  por¬ 
tions  of  the  leaves  and  shaded  parts  of  the 
fish.  The  green  tint  will  be  useful  for  the 
grass  and  leaves,  and  for  the  backs  and  front 
portion  of  the  heads  of  the  fish.  The  red 
may  be  used  for  the  apples  and  portions  of 
the  fish  and  leaves  ;  the  orange  for  the  high 
lights  on  the  grass. 

The  leaves  should  be  treated  much  after 
the  style  of  nature’s  autumn  tints.  The 
whole  should  be  treated  so  as  to  produce 
a  pleasing  colour  effect,  taking  nature  as  a 
guide  in  the  distribution  of  the  tints,  but 
there  is  no  necessity  to  copy  her  slavishly  in 
this  particular  instance.  The  use  of  the 
colours  in  powder  will  facilitate  the  blend¬ 
ing  of  the  tints,  and  many  pleasing  acci¬ 
dental  tints  will  also  be  obtained. 

Finishing  Outline.  —  The  superfluous 
colour  must  be  wiped  away  with  a  soft 
duster,  and  the  designs  will  then  appear  in 
their  broad  forms  upon  the  panels.  The 
last  operation  is  by  the  addition  of  a  brown 
outline  to  give  force  and  definition  to  the 
designs. 

Mix  a  little  of  the  raw  umber  and  the 
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Designs  for  Door  Panels.  Figs.  1  and  2.— Upper 
Panels,  left  and  right.  Figs.  3  and  4.  Lower 
Panels,  left  and  right. 


vermilion  together,  grinding  them  up  a 
little  with  the  blade  of  a  knife  upon  a  piece 
of  glass  or  a  china  slab,  moistening  the 
colours  with  a  small  quantity  of  turpentine. 
Then  add  about  an  equal  quantity  of  the 
japanners’  gold-size,  and  this  will  form  a 
paint  with  which  the  outline  may  be  made. 
If  this  is  found  to  dry  “  dead,”  add  a  little 
more  of  the  size  until  a  glossy,  drying  paint 
is  obtained. 

The  longer  and  finer  of  the  two  camel- 
hair  brushes  must  now  be  charged  with  the 
brown  paint, and  thedesign  gone  overwith  it. 
No  formal  outline  round  all  parts  must  be 


made,  but  a  few  artistic  touches  are  required 
so  as  to  bring  out  the  salient  points  and  give 
definition  to  the  designs.  These  touches 
should  be  placed  on  the  shaded  sides  of  the 
stems,  on  the  edges  of  the  flower  petals,  on 
the  lower  edges  of  the  leaves,  with  a  few 
markings  to  indicate  the  veins.  A  few 
touches  will  represent  the  gnarled  bark  on 
the  apple  branches  and  the  eyes  of  the 
apples,  which  require  also  a  few  touches 
to  express  their  rotundity  and  an  outline 
round  their  shaded  sides.  The  eyes  of  the 
fish,  with  the  markings  round  the  gills  and 
mouth  and  on  the  fins  and  tail,  may  be  put 
in  in  a  similar  manner. 

A  few  touches  along  the  surface  of  the 
water  will  indicate  ripples,  and  a  line  along 
the  base  of  the  hills  will  give  the  distant 
shore.  In  tlie  lower  panels  the  water  will 
be  represented  by  a  few  ripple  lines  at  the 
top,  with  a  few  short  horizontal  touches 
lower  down,  crossing  the  water-weeds,  etc. 

Conclusion. — This  completes  the  process, 
and  though  the  description  of  all  the  details 
of  the  process — oftentimes  required  urgently 
by  amateur  workers— may  make  it  appear  a 
formidable  undertaking,  in  truth  it  is  not  so. 
The  worker,  with  a  small  amount  of  ability, 
will  find  that  the  result  is  easily  obtained, 
and  very  satisfactory  when  finished. 

When  the  work  is  thoroughly  hard,  a  coat 
of  varnish  may  be  given,  but  this  is  not 
essential,  nor  altogether  desirable,  for  the 
varnish  has  a  great  tendency  to  destroy  the 
metallic  lustre  of  the  colours,  which  is  one 
of  its  greatest  charms.  If  the  stiles  sur¬ 
rounding  the  panels  are  of  a  darker  colour 
(as  they  usually  are  in  existing  flat  tinting), 
the  panels  will  be,  as  it  were,  framed  in,  and 
their  beauty  enhanced. 

Speaking  from  experience,  I  may  say  that 
any  reader  who  is  induced  by  the  article  to 
take  the  matter  in  hand  will  be  more  than 
satisfied  with  the  result.  The  process  de¬ 
scribed  may  be  used  with  equally  satis¬ 
factory  results  with  other  designs,  which  may 
be  suggested  by  the  present  one,  and  by  this 
means  the  home  may  be  rendered  more 
attractive  and  its  beauty  enhanced. 


HOW  TO  MAKE  A  PHILOMELA. 

WITH  MORE  ABOUT  VARIOUS  ZITHERS. 

BY  AN  OLD  ZITHER  TEACHER. 

On  page  390  of  Work,  No.  129,  Yol.  III., 
K.  F.  was  good  enough  to  give  us  ample 
directions  as  to  how  to  build  a  zither.  On 
page  747,  No.  151,  appeared  a  supplementary 
article  from  my  pen,  dealing  with  the  string¬ 
ing  and  tuning  of  the  instrument.  The 
large  number  of  inquiries  and  letters  which 
have  been  forwarded  to  me  by  the  Editor  is 
a  proof  that  a  very  considerable  section  of 
my  fellow-readers  are  interested  in  this 
charming  and  eminently  simple  instrument. 
Hence  the  present  article,  which,  however, 
is  devoted  to  the  construction  of  a  cognate 
musical  vehicle 

First,  though,  let  me  suggest  to  any  who 
may  undertake  the  making  of  a  zither,  that 
considerable  augmentation  of  tone  can  be 
secured  by  adopting  the  shape  shown  in 
Fig.  1,  which  is  that  of  the  “Arion”  zither. 
This  form  was  designed  by  a  well-known 
specialist  some  years  ago,  and  embodies 
several  distinct  improvements  over  the 
usual  type.  Foremost  among  these  may  be 
instanced  the  greater  area  of  the  “tables,” 
or  sound-boards,  which  of  course  admits  of 
a  far  greater  volume  of  sound,  not,  how¬ 
ever,  at  the  expense  of  any  of  the  pure, 
distinctive  tones  peculiar  to  the  zither  alone. 


Then,  again,  the  strings  are  affixed  by  means 
of  pins,  as  in  the  guitar — a  matter  which  con¬ 
duces  more  to  the  elegant  appearance  of  the 
instrument  than  to  any  marked  superiority 
of  timbre — although  the  attachment  of  the 
tail-piece  to  the  belly  is  by  some  supposed 
to  improve  the  tone  also. 

As  to  the  rich  form  of  the  “  Arion  ”  there 
can  be  no  two  opinions  ;  and  it  need  not  be 
mentioned  that  there  is  no  difference  in  the 
manner  of  playing.  Now,  anyone  capable 
of  building  a  zither  of  the  usual  shape  would 
have  no  great  difficulties  to  contend  with  in 
the  construction  of  the  “Arion,”  whilst  the 
finished  result,  being  a  decided  “thing  of 
beauty,”  should  be  a  “joy  for  ever.”  Allied 
to  this  is  the  “  harp  ”  zither  (a  sketch  of 
which  I  append  in  Fig.  2).  This  form  of 
the  zither  was  originally  designed  to  accom¬ 
modate  a  large  number  of  supplementary 
bass  and  contra-bass  strings,  which,  however, 
do  not  appear  in  the  drawing.  Such  ad¬ 
ditional  strings  are  of  very  limited  use  ;  but 
the  extremely  elegant  design  might  be  fol¬ 
lowed  to  advantage,  especially  as  it  presents 
no  insuperable  obstacles  to  the  constructor. 

With  these  few  remarks  or  hints  to  those 
who  contemplate  the  building  of  a  zither, 
we  come  to  the  real  object  of  the  present 
article,  which  is  to  describe  the  Philomela 
and  its  prototype,  the  “  Streich  ”  zither,  for 
the  benefit  of  the  very  large  number  of 
Work  readers  who,  having  overlived  their 
opportunities,  can  never  hope  to  excel  upon 
the  violin.  Only  about  one  per  cent,  of  all 
who  commence  to  learn  the  latter  instru¬ 
ment  ever  achieve  more  than  mediocrity ; 
and  those  who  really  excel  have  attained 
their  proficiency  only  at  the  expense  of 
long-continued  and  severe  application. 

In  introducing  to  the  notice  of  would-be 
violinists  such  instruments  as  the  “  streich  ” 
or  “bow”  zither,  I  am  confident  of  receiving 
the  thanks  of  a  very  numerous  class,  as 
upon  either  of  these  very  elaborate  violin 
music  may  be  performed  with  only  a  few 
weeks’  practice.  Of  the  two,  the  earliest 
form  is  the  streich  zither  (shown  in  Fig.  3). 
This  consists  of  an  upper  and  lower  “  table  ” 
or  sound-board,  of  the  bellows-like  form 
shown,  the  upper  one  perforated  with 
“  rosettes  ”  or  sound-holes  of  arbitrary  shape. 
Along  the  centre  for  the  greater  portion  of 
the  length  runs  a  slightly  rounded  fret- 
board,  full  instructions  for  the  division  of 
which  into  semitones  have  already  appeared 
in  the  pages  of  Work.  Four  metal  strings 
are  used,  attached  at  the  “bridge”  end  as 
on  the  zither  proper,  and  strained  by  pegs  in 
the  ordinary  way.  The  lowest  is  of  wire, 
wire  covered,  and  is  tuned  to  G ;  the  second, 
also  covered  wire,  is  tuned  to  D ;  and  the 
third  is  a  brass  wire  tuned  to  A  ;  while 
the  fourth  is  a  fine  steel  wire  tuned  to  E. 
Thus  the  pitch,  tuning,  and  compass  of  the 
instrument  are  identical  with  those  of  the 
violin.  Great  facility  of  execution  may 
readily  be  acquired,  as  all  the  notes  are 
formed  by  the  frets  ;  while  the  bowing  is 
done  across  the  narrow  end,  which  projects 
over  the  edge  of  the  table  for  the  purpose. 
A  single  leg,  with  a  minute  spike,  is  provided 
at  about  2  inches  from  the  tail-piece,  while 
two  others,  somewhat  higher,  are  placed 
one  on  each  side  of  the  wider  part  (as  shown 
in  Fig.  3). 

The  tone  of  the  bow  zither  is  almost 
exactly  the  same  as  that  of  the  violin,  but 
is,  unfortunately,  rather  thin  and  weak.  For 
the  latter  reason  the  Philomela,  or  Philomel 
zither,  or  zither-viola  (each  name  is  used), 
has  been  invented.  This  instrument  ap¬ 
proaches  very  nearly  to  the  violin  in  tone 
and  volume,  and  may  be  regarded  as  the 
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perfect  form  of  the  streich  zither.  Although 
it  differs  very  much  in  shape,  and  is  played 
in  a  different  manner,  there  is  no  easier  in¬ 
strument  of  the  viol  type  ;  and  all  who  have 
given  up  the  violin  in  despair  are  hereby 
invited  to  make  a  trial  of  the  “  Philonffile.” 
(This  is  shown  in  Fig.  4.)  The  neck  differs 
from  that  of  any  other  instrument,  inasmuch 
as  it  is  square  and  of  equal  thickness  through 
its  whole  length.  It  may  be  slightly  rounded 
on  the  fret-board,  and  the  divisions  of  the 
latter  are  the  same  as  on  any  other  form  of 
zither.  At  the  back  of  the  “  nut  ”  or  there¬ 
abouts  is  a  short  spiked  leg,  which  rests 
upon  the  edge  of  the  table  in  playing,  while 
the  broad  tail-piece  end  is  supported  upon 
the  lap  of  the  player.  A  somewhat  shorter 
bow  than  usual  is  employed  ;  and  of  course 
the  fingering  is  done  Avith  the  thumb  and 
three  first  fingers  of  the  left  hand.  The 
latter  is  not  curled  round  the  neck,  as  in 
the  violin,  but  is  held  in  a  drooping  position 
over  the  fret-board.  Now, 
as  to  its  construction,  the 
philomela  offers  no  difficul¬ 
ties,  as  the  back  and  belly 
may  be  left  fiat  ;  though  if 
shaped,  as  in  the  case  of  the 
violin,  a  more  elegant  result 
is  obtained. 

The  admirable  articles 
Avhich  have  appeared  in 
these  pages  on  the  construc¬ 
tion  of  the  violin  and  mando¬ 
line — as  well  as  the  one 
quoted,  Avhich  deals  with 
zither  building  comprise 
all  necessary  instructions  as 
to  the  making  of  the  ribs, 
which  is  the  only  delicate 
matter  in  making  a  philo¬ 
mela.  As  to  the  size,  the 
viola  or  tenor  violin  may  be 
taken  as  about  correct ;  but 
of  course  the  neck’  is  wider. 

Sound-posts  are  employed, 
as  in  the  violin.  Machine 
heads  are  usually  affixed, 
but  are  not  de  rigueur.  For 
the  information  of  possible 
inquirers,  I  may  add  that 
the  philomela  may  be  bought 
at  about  tAvo  guineas,  but 
that  they  are  not  much 
known  in  this  country  ;  also 
that  instruction  books  for 
the  streich  zither,  which  of 
course  would  be  applicable 
also  to  the  philomela,  are  to  be  procured, 
but  only  in  the  German  language.  Finally, 
that  considerable  proficiency  may  be  at¬ 
tained  in  a  fortnight,  Avhile  the  most  diffi¬ 
cult  violin  music  may  be  performed  after  a 
few  months’  application. 

I  have  endeavoured  to  say  my  say  in  as 
few  Avords  as  possible,  and  to  convey  my 
meaning  as  clearly  as  I  could  ;  but  if  any 
point  remains  obscure,  I .  shall  be  happy, 
Avith  the  Editor’s  permission,  to  give  any 
further  information  through  the  “Shop” 
columns. 

- - 

HOW  TO  PAPER  A  ROOM. 

BY  ONE  AVHO  HAS  DONE  IT. 

All  the  old  paper  should  be  first  stripped 
off  the  walls.  A  painter’s  stopping-knife  is 
very  handy  for  this  ;  but  if  you  find  it  will 
pull  the  Avail  about  too  much,  you  may 
leave  those  parts  that  are  thoroughly  stuck 
to  the  plaster  ;  but  it  is  better  to  take  it  all  j 
off,  being  careful  not  to  dig  into  the  plaster  j 
with  the  knife.  Pull  out  all  nails,  etc.  All  j 


loose  or  bad  places  should  be  cut  out,  and 
be  made  good  with  plaster-of-Paris  or  a 
piece  of  broAvn  paper  pasted  over  them. 
When  dry,  give  all  the  walls  a  coat  of  thin 
size  (as  when  clear-coleing  a  ceiling).  The 
sizing  sometimes  shows  up  loose  pieces  of 
paper  that  have  not  been  torn  off.  If  this 
is  so,  tear  them  off,  and  touch  the  places  up 
with  size  again. 

Now  cut  the  edges  of  the  wall-paper. 
The  best  way  for  a  novice  to  do  this  is 
to  unroll  a  piece  of  paper  right  along  the 
length  of  the  table  or  paste-board,  let¬ 
ting  the  unrolled  part  fall  on  the  floor  at 
the  other  end.  Then,  sitting  dorvn,  start 
cutting  the  edge  off  right  up  to  the  pattern, 
rolling  the  paper  up  Avith  the  left  hand  as 
you  do  so.  When  one  edge  is  done,  turn 
the  piece  round  and  unroll  it,  again  letting 
the  unrolled  part  fall  on  the  floor  at  the 
other  end  as  before,  and  trim  the  other 
edge,  cutting  right  up  to  the  pattern.  A 


pair  of  sharp  paperhanger’s  scissors  is  best 
for  this,  which  must  be  done  very  carefully 
and  true,  as  we  are  going  to  butt  our  edges 
together,  and  not  lap  them,  so  you  see  they 
must  be  perfectly  straight.  The  pattern  is 
straight  enough,  if  you  only  cut  exactly  to 
it  in  a  series  of  decisive  cuts  as  long  as  the 
scissors  will  allow.  The  paper  is  now 
rolled  up  again  in  the  same  Avay  as  it  was 
before  you  started.  Bear  in  mind  that  the 
outside  end  of  the  piece  is  always  the  top  of 
the  paper.  Now  proceed  with  the  rest  of 
the  pieces  in  the  same  manner. 

To  make  the  paste,  put  half  a  quartern  of 
flour  in  a  clean  pail,  and  thoroughly  mix  it 
Avith  clean  cold  water  until  it  is  of  the 
consistency  of  thick  cream,  and  then  pour 
boiling  water  on  it  quickly  out  of  a  sauce¬ 
pan,  mixing  it  all  the  time  until  it  thickens. 
Then  stand  it  by  until  it  gets  cold.  Some¬ 
times  alum  is  put  in  it ;  about  half  an  egg- 
cupful  of  powdered  alum  would  be  an  ad¬ 
vantage,  but  nothing  else. 

You  must  have  a  good  table  to  work 
on,  at  least  5  ft.  6  in.  long.  If  your 
table  is  not  long  enough,  it  will  pay  you 


to  buy  tAvo  b  in.  by  11  in.  pine  boards  6  ft. 
long,  and  lay  them  side  by  side  on  the 
table,  secured  together  by  two  battens 
screAved  on  underneath.  Co\’er  the  top  of 
these  with  brown  paper  pasted  on.  You 
will  now  have  something  to  work  on,  and 
Avill  not  damage  the  table.  Now  cut  the 
paper  to  the  lengths  required.  This  is  the 
most  ticklish  part,  but,  if  you  pay  strict 
attention  to  what  follows,  you  Avill  be  all 
right.  First  cut  off  a  length  2  in.  longer 
than  the  height  from  skirting  to  ceiling, 
and  tack  it  up  in  its  place  temporarily, 
so  that  it  is  one  inch  too  long  at  the 
top  and  one  inch  too  long  at  the  bottom. 
Noav  offer  the  next  length  up  not  cut  off, 
and  you  will  see  that  to  make  the  pattern 
match  you  must  Avaste  a  piece.  How  much, 
of  course,  I  cannot  tell,  so  much  depends 
on  the  pattern  chosen,  the  length  of  Avhich 
is  indicated  by  dots  on  the  edge  of  the 
paper  ;  cut  this  next  length  off  the  same 
length  as  the  first,  and  tack 
it  up  beside  it,  making  the 
pattern  match. 

Now  by  studying  these 
pieces  you  Avill  see  what  I 
mean.  The  first  piece  can 
now  be  taken  down  and  laid 
on  your  paste-board  face 
upAvards.  Noav  the  next 
piece,  and  make  the  edges 
coincide  as  they  lay  there  • 
then  look  carefully  at  them, 
and  lay  the  second  piece 
directly  over  the  first ;  now 
unroll  the  third  piece,  making 
the  pattern  match  with  the 
second  on  the  opposite  edge 
to  that  Avhich  matches  the 
first.  Cut  it  off,  allowing 
enough  ;  but  be  careful  you 
do  not  allow  too  much,  or 
you  will  cut  into  the  block 
for  the  other  end  of  the  next 
piece.  Go  on  in  this  man¬ 
ner  until  you  have  cut  as 
many  lengths  as  you  require. 
Now  grasp  the  Avhole  in 
your  hands  and  turn  them 
face  downwards,  get  the 
edges  all  nice  and  even,  and 
push  the  whole  of  the  pieces 
about  3  inches  away  from 
the  front  edge  of  the  board, 
letting  both  ends  overhang 
the  board  equally. 

You  should  have  an  apron 
or  you  Avill  make  your  clothes  in  a  dirty 
state  ;  one  with  a  bib,  and  a  pocket  in  front, 
is  the  most  convenient  forall  these  jobs  about 
the  house.  You  next  want  a  brush — a  stiff 
hat-brush  will  do,  that  can  be  Avashed  after- 
Avards — a  clean  piece  of  rag  about  the  size 
of  an  ordinary  duster,  and  an  old  Avheel  castor 
off  a  chair  fastened  to  a  bradaAvl  handle  for 
rolling  doAvn  the  joints.  These  things,  Avith 
your  scissors,  should  be  in  the  pocket  of 
your  apron. 

Now  for  hanging.  Work  your  distemper 
brush  well  into  the  paste,  and  clean  it  by 
scraping  it  on  the  edge  of  the  pail.  Keep 
the  pail  in  one  direction,  so  that  you  scrape 
the  brush  against  the  same  side,  then  when 
you  lay  the  brush  on  the  top  of  the  pail  you 
do  not  get  the  handle  covered  Avith  paste. 
Pull  the  first  piece  of  the  paper  toAvards 
you,  so  that  the  edge  nearest  comes  over  the 
front  edge  of  the  board  about  half  an  inch, 
and  draAv  it  to  the  left,  so  that  it  overhangs 
the  board  on  the  right-hand  side  about  half 
an  inch  ;  the  right-hand  side  should  be  the 
bottom  of  the  paper.  Now  commence  past¬ 
ing  this  first  piece,  beginning  at  the  bottom, 
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Philomela  Fig.  1.— Arion  Zither.  Fig.  2.— Harp  Zither.  Fig.  3.— Streich  Zither, 
ordinarily  called  the  Bow  Zither.  Fig.  4.— Philom&le,  or  Zither-Viola. 
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and  paste  the  whole  length  of  the  board. 
You  will  see  that  you  cannot  paste  the 
board,  and  the  paste  that  goes  on  the  paper 
at  the  back  does  not  matter.  Now  take 
hold  of  the  bottom  edge  of  the  paper,  and 
fold  it  back  on  itself,  letting  it  lay  lightly 
on  the  other  pasted  part  without  wrinkles 
and  the  edges  coinciding.  Now  carefully 
draw  it  from  right  to  left  along  the  board 
and  paste  the  rest,  being  very  careful  that 
you  do  not  let  any  paste  get  on  the  face 
side. 

See  that  your  steps  are  convenient  for 
your  getting  up  on.  Starting  from  one  side 
of  the  window,  carefully  take  the  pasted 
piece  of  paper  by  the  two  top  corners,  and 
bring  these  next  to  the  ceiling ;  see  that 
the  length  hangs  straight  and  upright  with 
the  window.  Having  previously  plumbed 
the  outside  of  the  window  frame,  gently 
press  the  top  part  of  the  paper  to  the  wall 
just  sufficient  to  hold  its  weight ;  draw  the 
bottom  away  from  the  wall  and  undo  the 
folded  portion,  letting  the  whole  length 
hang  free  of  the  wall  except  the  top  six 
inches.  See  that  it  hangs  perfectly  plumb, 
and  with  a  downward  sweep  of  the  brush 
in  the  centre  fix  it  there,  and  then  brush  it 
outwards  both  ways  from  the  centre.  It 
should  now  hang  without  a  wrinkle.  Mark 
on  the  face  of  the  paper  with  the  back  of 
the  scissors  along  the  line  where  the  wall 
touches  the  ceiling  ;  draw  the  paper  gently 
away  and  cut  it  along  this  line,  brushing 
the  paper  back  afterwards  ;  treat  the  bot¬ 
tom  in  the  same  manner.  Now  go  over  the 
whole  with  your  clean  cloth,  dabbing  it  all 
over  carefully,  and  roll  the  edges  down 
with  your  wheel  or  castor.  If  the  top  or 
any  other  part  wants  a  little  adjusting 
gently  draw  it  away  from  the  wall,  and  brush 
it  back  to  its  place.  Proceed  with  the  next 
piece,  taking  care  that  the  pattern  matches 
and  the  joint  butts  exactly.  Go  round  part 
of  the  room  in  this  manner  until  you  come 
to  the  door,  and  then  commence  on  the 
other  side  of  the  window  and  go  round  in 
the  opposite  direction,  taking  care  to  finish 
behind  the  door  or  in  a  dark  corner.  Fre¬ 
quently  try  the  lengths  with  a  small  plumb- 
bob,  with  the  end  of  the  line  fastened  round 
a  bradawl,  so  that  by  lightly  driving  the 
bradawl  into  the  plaster  directly  in  the 
joint  of  the  paper  you  can  at  a  glance  see 
how  you  are  getting  on. 

When  you  come  to  internal  angles  measure 
the  width  of  paper  you  want  from  the  last 
piece  hung  up  to  the  angle,  and  cut  that 
width  on  the  paste-board,  and  then  hang  it, 
following  with  the  remainder  cut  off  this 
piece,  and  then  start  with  a  whole  roll  again. 

In  all  cases  I  should  advise  you  to  use 
such  papers  as  will  stand  a  lot  of  handling  in 
the  hanging,  and  from  which  any  paste,  etc., 
can  be  sponged  off  afterwards. 

English  wall-paper  is  made  in  pieces 
12  yds.  long  by  20  in.  wide,  so  that  in 
measuring  a  room  for  papering,  go  round 
the  room  marking  off  how  many  20  in. 
there  are  round  the  walls,  then  reckon 
how  many  lengths  you  can  get  out  of  the 
12  yds.,  allowing  for  waste ;  divide  the 
number  of  20  in.  there  are  round  the  room 
by  the  number  of  lengths  you  can  get  out 
of  the  12  yds.,  and  this  will  give  you  the 
number  of  pieces  required. 

One  pair  of  paperhanger’s  scissors,  3s.; 
flour,  3d.,  must  be  provided ;  distemper 
brush,  we  will  assume,  was  bought  when  we 
did  the  ceiling. 

In  view  of  the  approaching  warm  weather 
many  rooms  will  want  re-papering — if  com¬ 
fort  and  health  are  to  be  considered ;  and 
they  should  be. 


MICRO-PHOTOGRAPHY  WORK. 

BY  ARTHUR  RENAUD  (b.A.  0X0N.). 

Difference  between  Actinic  and  Visual  Foci 
— Precautions  to  be  taken  when  Focus¬ 
sing — Method  of  using  Vertical  Micro- 
scofe — Method  of  taking  Photographs 
without  a  Camera  in  a  Darkened  Room. 

Having  now  focussed  the  object,  and  got  it 
clearly  and  sharply  defined  on  the  ground 
glass  of  the  camera,  we  could  proceed  to 
take  the  negative  without  further  delay, 
were  it  not  that  at  this  stage  of  the  pro¬ 
ceedings  there  is  another  matter  which  has 
to  be  taken  into  account,  as,  though  it  is 
quite  immaterial  to  an  unscientific  gazer  at 
microscopic  objects,  it  influences  very  much 
our  photographic  work,  which  has  to  be  con¬ 
ducted  with  great  precision  if  the  results  are 
to  be  satisfactory.  Supposing  the  camera 
and  microscope  have  been  fixed  as  directed, 
and  the  image  focussed  with  the  greatest 
care,  and  a  plate  exposed  and  developed  quite 
successfully,  it  may  happen  (and  probably 
will)  that  the  negative,  in  spite  of  the  accu¬ 
rate  focussing  bestowed  upon  it,  is  neverthe¬ 
less  more  or  less  out  of  focus  !  This,  though 
it  may  be  rather  disheartening  to  one  who 
knows  nothing  of  the  cause,  may  easily  be 
set  right  by  investigation.  It  is  simply  due 
to  the  fact  that  every  lens,  as  far  as  our 
work  is  concerned,  is  possessed  of  two  dif¬ 
ferent  foci — that  is,  one  called  the  actinic 
focus,  the  other  the  visual  focus.  Now,  if  in 
any  particular  lens  these  foci  coincide,  there 
will  be  no  difficulty,  and  when  the  object  is 
sharply  focussed  on  the  screen  the  plate  will 
also  receive  a  sharp  image.  But  in  nine 
lenses  out  of  ten  the  actinic  is  not  coincident 
with  the  visual  focus,  and  consequently 
allowance  has  to  be  made  for  this  in  actual 
work.  The  correction  may  easily  be  made 
by  means  of  the  fine  adjustment.  One  can¬ 
not  tell  beforehand  what  allowance  is  neces¬ 
sary,  and  a  plate  or  two  will  have  to  be 
sacrificed  to  find  out.  Only,  do  not  proceed 
unmethodically,  and  so  waste  the  plates,  but 
make  notes  of  the  amount  of  displacement — 
i.e.,  the  number  of  divisions  of  the  milled- 
headed  screw  which  have  been  turned 
through  during  re-focussing — necessary  to 
obtain  the  best  results  for  each  objective 
you  use,  and  these  notes  will  then  enable 
you  to  go  right  at  once  in  future. 

A  simple  method  of  arriving  at  somewhere 
near  the  correct  amount  of  alteration  required, 
and  which  may  very  likely  hit  it  exactly, 
is  the  following  : — Take  a  photograph  in  the 
ordinary  way  at  the  usual  visual  focus,  de¬ 
velop,  fix,  and  dry  in  the  usual  way.  N ow,  sup¬ 
posing  that  the  foci  do  not  coincide,  the  picture 
will  be  more  or  less  blurred.  Remove  the  lens 
from  the  object  by  means  of  the  fine  adjust¬ 
ment,  until  the  image  on  the  ground  glass 
screen  of  the  camera  is  just  as  much  blurred 
as  that  of  the  negative.  Take  another  nega¬ 
tive  with  the  lens  in  this  position,  and  you 
will  probably  have  a  sharp  image.  One  or 
two  trials  will  settle  the  question,  and  the 
amount  of  alteration  required  for  that  lens 
should  then  be  carefully  noted  for  future 
use.  It  is  worth  while  to  remark  that  the 
amount  of  difference  between  the  foci  has  no 
influence  on  the  good  or  bad  qualities  of  the 
lens.  Some  objectives  require  no  alteration 
whatever,  while  others  which  necessitate  a 
considerable  movement  from  the  object  can 
be  made  to  give  just  as  good  results. 

Mr.  Wenham  has  introduced  the  idea  of 
having  a  bi-convex  lens  of  low  power  care¬ 
fully  centred  in  a  setting  that  can  be  in¬ 
serted  in  the  place  of  the  posterior  diaphragm 
or  stop  ;  the  chemical  focus  is  thereby 
brought  back  to  the  visual  focus.  If  a  lens 


is  found  that  will  give  the  necessary  correc¬ 
tion  exactly,  of  course  this  method  gives 
excellent  results,  but  it  would  probably 
necessitate  the  choice  of  a  lens  from  a  large 
number  for  each  objective,  and  the  majority 
of  my  readers  will  probably  prefer  to  work 
on  the  first  plan. 

Mr.  Highley’s  is  a  method  of  combining 
the  object-glass  and  camera  together,  which 
may  be  interesting  and  considered  worthy 
of  a  trial  by  some  readers.  The  sectional 
diagram  (Fig.  3)  will  help  to  explain  it. 

A  tube,  A,  is  inserted  in  the  flange  of  a 
camera,  which  should  be  able  to  extend  at 
least  24  in.,  and  the  front  of  it  is  closed  by  a 
plate  into  which  screws  the  object-glass,  b, 
the  eye-piece  and  tube  of  the  microscope 
not  being  used.  Over  the  tube,  a,  slides 
another  tube,  c,  which  is  closed  by  a  plate, 
D.  This  latter  plate  extends  beyond  the 
upper  and  lower  circumference  of  c,  and 
carries  a  small  tube,  E,  on  which  is  fixed  the 
mirror,  F.  To  the  upper  part  of  D  the  fine 
adjustment,  M,  is  attached  ;  this  consists  of 
a  spring-wire  coil  acting  on  an  inner  tube,  G, 
to  which  the  stage  plate  is  affixed.  The 
spring  is  regulated  by  means  of  a  graduated 
head,  K,  which  acts  on  a  fine  screw,  also 
attached  to  the  stage  plate.  Opposite  the 
graduated  head  is  fixed  an  index,  L.  The 
stage  and  clamps,  H,  slide  vertically  up  and 
down  on  the  plate,  d,  and  when  these  are 
moved  vertically,  and  the  object-slide  hori¬ 
zontally,  the  object  is  easily  moved  suffi¬ 
ciently  to  bring  it  into  the  field.  This  is 
rather  an  obscure  description,  but  those  who 
use  Beck’s  microscopes,  or  others  with  sliding 
stages,  will  easily  understand  how  it  works. 
The  amount  of  the  object  required  being 
brought  into  the  field  by  adjusting  the  stage, 
the  image  is  roughly  focussed  by  sliding 
the  tube,  c,  over  the  tube,  a,  and  the  fine 
adjustment  is  then  used  to  get  the  details 
accurately  focussed,  allowance,  of  course, 
being  made  for  any  difference  between  the 
visual  and  actinic  foci  of  the  objective.  It 
is  said  that,  by  greasing  the  focussing-glass, 
which  should  be  a  finely-ground  one,  with 
oil,  this  arrangement  forms  an  agreeable 
method  of  viewing  microscopic  objects  with 
both  eyes,  and  is  less  fatiguing  than  the 
ordinary  method. 

We  now  come  to  a  method  by  the  use  of 
which  a  camera  which  has  no  arrangement 
whereby  it  can  be  placed  horizontally  may 
be  used  with  the  tube  in  a  vertical  position. 
To  do  this  a  right-angled  prism  is  used,  one 
side  of  which  is  fixed  to  a  tube  which 
slides  over  the  tube  of  the  microscope. 
The  image  is  thereby  thrown  at  right 
angles  into  the  camera,  which  stands  above 
the  microscope.  Fig.  4  will  explain  the 
arrangement. 

a  is  an  ordinary  bellows-bodied  camera, 
placed  on  a  stand,  g,  which  raises  it  above 
the  microscope,  e.  This  latter  has  a  right- 
angled  prism,  D,  fixed  to  the  top  of  the  tube 
by  a  short  brass  tube,  another  one  similar  to 
which  is  fixed  to  another  side  of  the  prism, 
and  slides  into  a  brass  tube,  c,  which  in  its 
turn  slides  into  a  square  chamber,  B,  fixed 
to  the  front  of  the  camera.  The  right-angled 
prism  reflects  the  rays  from  the  object  on  the 
stage  of  the  microscope  into  the  tube,  c,  and 
thus  on  to  the  focussing-glass  of  the  camera, 
a.  Having  focussed  clearly  by  moving  the 
tubes  and  the  back  of  the  camera  (or  front, 
as  the  case  may  be),  the  final  focussing  is 
accomplished  by  means  of  the  fine  adjust¬ 
ment,  h,  of  the  microscope.  By  this  arrange¬ 
ment  it  is  evident  that  the  same  method  of 
illumination  may  be  made  use  of  as  in  the 
case  of  the  microscope  placed  horizontally, 
as  the  rays  of  light  can  be  reflected  by 
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the  mirror  up  through  the  object  placed  on 
the  stage. 

Another  method  of  taking  photographs, 
with  the  microscope  fixed  vertically  and 
using  sunlight,  is  that  which  has  been  em¬ 
ployed  by  Mr.  Wenham,  in  which  the  camera 
is  entirely  dispensed  with.  This  may  seem 
astonishing  ;  but  the  fact  is,  that  the  room  in 
which  the  operator  is  at  work  is  turned,  for 
the  time  being,  into  an  enormous  camera. 
Supposing  we  wish  to  take  photos  in  this 
manner,  we  proceed  in  the  following  way  : — 
The  first  thing  to  do  is  to  darken  the 
l  oom,  which  is  easily 
done  by  having  a 
wooden  board  to 
exactly  fit  the  lower 
half  of  the  window, 
and  a  frame  of  wood 
to  fit  the  upper  half. 

When  these  two  are 
up,  one  on  the  top 
of  the  other,  they 
should  fit  tightly  in¬ 
side  the  frame  of  the 
window,  and  exclude 
the  light.  If  there 
are  any  chinks,  a 
few  thicknesses  of 
cloth  should  be  glued 
round  the  edges, 
which  will  be  pressed 
tightly  against  the 
sash  of  the  windows 
■when  in  position, 
and  keep  out  any 
rays  that  might  get 
round  the  sides  of 
the  frames.  The  top 
frame  is  now  covered 
with  thick  brown 
paper  in  which  there 
are  no  pin-holes.  On 
the  wood,  at  the  bot¬ 
tom  half,  a  little 
carpentering  has  to 
be  performed.  Two 
circular  holes  have 
to  be  cut,  one  about 
3  in.  in  diameter, 
and  another,  at  a  few 
inches’  distance  from 
thefirst,  large  enough 
for  the  passage  of 
the  operator’s  arm. 

This  latter  hole  has 
a  flexible  sleeve  at¬ 
tached  to  its  margin 
which  fits  round  the 
operator’s  sleeve,  and 
thus  prevents  light 
from  entering  at  the 
wrong  place  when 
his  arm  is  thrust 
through  the  hole, 
and  also  covers  the 
hole  up  when  his  arm 
is  removed.  Outside 


eye-piece  of  the'  microscope  is  generally  re¬ 
moved.  The  object  is  placed  on  the  stage 
of  the  microscope  in  the  usual  position,  and 
the  light  is  reflected  on  to  the  mirror,  and 
thus  up  through  the  object,  either  directly 
or  condensed  by  a  bull’s-eye  condenser.  A 
vertical  stand,  with  a  board  fixed  horizon¬ 
tally,  is  placed  on  the  bench,  the  board  being 
vertically  above  the  tube  of  the  microscope. 
This  board  has,  on  its  under-side,  two  sup¬ 
ports  for  the  plate,  which  is  thus  held  hori¬ 
zontally  above  the  microscope.  All  being 
thus  prepared,  a  card  of  the  thickness  of  the 


Fig.  3.— Mr.  Highley’s  Method  of  adapting  Object-Glass  to  Camera— A,  Brass  Tube  screwing  into 
Flange  of  Camera ;  B,  Object-Glass  fitting  into  front  of  Tube,  A ;  C,  Tube  fitting  over  A,  carrying 
the  Front,  D,  and  the  Fine  Adjustment,  M  ;  G,  Interior  Tube  of  Fine  Adjustment  fixed  to  Stage- 
Plate,  which  carries  the  Stage  and  Clamps,  H  ;  K,  Milled-headed  Screw  of  Fine  Adjustment ;  L, 
Index  of  Fine  Adjustment ;  F,  Mirror.  Fig.  4.— Method  with  Camera  placed  vertically— A,  Bellows- 
bodied  Camera  of  any  ordinary  make,  to  front  of  which  is  attached  the  Chamber,  B,  into  which 
slides  a  Brass  Tube,  C ;  D,  a  Right-angled  Prism,  to  one  face  of  which  is  attached  a  Tube  sliding 
into  C,  to  another  side  a  Tube  sliding  over  the  Microscope  Tube ;  E,  Microscope  ;  F,  Mirror 
beneath  the  Stage  of  Microscope ;  G,  Stand  to  support  Camera  above  Microscope.  Fig.  5. — 
Method  of  taking  Microscopic  Photographs  without  a  Camera— A,  Shutter  with  Hole,  B,  through 
which  the  ray  of  light  falls  on  the  Mirror,  C,  and  is  reflected  upwards  to  the  Object,  D,  and 
through  the  Microscope,  E,  to  the  Plate,  F ;  G,  Adjustable  Stand  with  heavy  Base,  H,  holding 
Plate  above  Camera,  supported  by  Side  Struts,  S,  S ;  M,  Mirror  adjusted  outside  the  Shutter. 


the  first  hole  is  arranged  a  solar  reflector,  or 
an  ordinary  mirror  mounted  in  such  a  way 
that  it  can  be  turned  in  any  direction  round 
its  centre,  and  thus  made  to  reflect  the 
sunlight  through  the  hole  when  turned  by 
the  hand,  which  is  passed  through  the  second 
hole  for  that  purpose.  If  the  reader  pos¬ 
sesses  a  heliostat,  by  all  means  let  him 
use  it,  by  placing  it  on  a  shelf  fixed  outside 
the  shutter  in  such  a  position  as  to  reflect 
the  sunlight  through  the  hole  as  it  turns. 

The  microscope  has  now  to  be  placed  on  a 
table  or  bench  in  front  of  the  window,  at 
such  a  height  that  its  axis  corresponds  with 
the  centre  of  the  aperture  of  the  first  hole, 
through  which  the  sunlight  is  entering.  The 


plate,  or  a  negative  glass  with  white  paper 
pasted  over  it,  is  placed  in  the  supports  | 


the  mirror.  The  plate  having  been  substi¬ 
tuted  for  the  card  under  the  board,  the  cap 
of  the  lens  is  removed,  and  the  exposure 
takes  place,  at  the  end  of  which  the  cap  is 
replaced  and  the  plate  developed  as  usual. 

If  the  microscope  can  be  placed  horizon¬ 
tally  it  is  best  to  do  so,  as  the  work  thus  be¬ 
comes  easier,  the  light  being  more  readily 
shut  off  between  the  orifice  in  the  shutter 
and  the  lens,  and  the  board  to  hold  the  plate 
being  more  readily  placed  in  a  vertical  posi¬ 
tion  than  horizontal ;  focussing  also  is  ren¬ 
dered  easier,  as  the  board  can  obviously  be 
moved  along  the 
table  till  the  cor¬ 
rect  point  is  nearly 
found,  and  the  rest 
done  by  the  fine  ad¬ 
justment  of  the  mi¬ 
croscope.  The  first 
plan  can,  however, 
be  made  to  give 
equally  good  results 
in  competent  hands. 
It  is  possible  by  this 
method  to  obtain 
good  photographs  of 
different  parts  of  an 
object  not  lying  in 
the  same  plane,  by 
focussing  the  parts 
separately,  applying 
pieces  of  card  suit¬ 
ably  shaped  to  cut 
off  the  different  parts 
of  the  images,  as  re¬ 
quired.  With  very 
minute  objects  and 
high  powers,  it  may 
be  necessary  to  use 
an  achromatic  con¬ 
denser  as  well  as  the 
bull’s-eye. 

I  have  submitted 
here  a  diagram  of  the 
arrangement,  in  or¬ 
der  to  show  how  the 
different  parts  are 
to  be  put  together. 
The  sunlight  is  re¬ 
flected  by  the  mirror, 
M,  through  the  hole 
in  the  shutter,  to  the 
mirror,  c,  of  the  mi¬ 
croscope  :  a  bull’s- 
eye  condenser  may 
be  placed  at  B,  if  re¬ 
quired.  The  light 
reflected  by  the  mir¬ 
ror,  c,  passes  through 
the  object  up  the 
tube,  e,  of  the  micro¬ 
scope — the  eye-piece 
having  been  re¬ 
moved  —  and  is  fo¬ 
cussed  on  the  sensi¬ 
tive  plate  placed  at 
f,  and  supported 


under  the  board,  and  the  image  of  the  object  !  heavy  leaden  base,  H. 


horizontally  above  the  camera  by  the  struts, 
s,  s,  the  board  being  fixed  to  a  stand  with  a 


which  now  appears  on  it  must  be  accurately 
focussed.  The  top  of  the  microscope  has 
now  to  be  covered  with  a  cap,  corresponding 
to  the  cap  of  the  lens  of  an  ordinary  camera, 
the  light  between  the  orifice  of  the  shutter 


The  length  of  the  base-board  and  bellows 
of  the  camera  is  no  trouble  :  the  ceiling  of 
the  room  is  the  boundary-line.  It  is  far 
easier  to  get  the  picture  into  any  definite 
space  required.  Then  there  is  the  possibility 


and  the  object-glass  being  shut  off  by  means  j  of  focussing  in  different  planes,  and,  by  the 


of  a  black  cloth,  or  otherwise,  and  all  light 
except  that  falling  on  the  mirror  beneath  the 
stage  is  shut  off.  This  can  be  done  by 
making  a  sleeve  of  black  cloth  to  fit  round 
the  3  in.  hole,  the  other  end  being  fastened 
tightly  round  the  bottom  of  the  microscope, 
so  that  no  light  enters  except  that  falling  on 


same  method,  of  exposing  different  parts  at 
a  time.  The  thick,  yellow  portions  of  the 
object  may  be  given  a  longer  exposure  than 
the  lighter  parts.  We  can  arrange  a  frame  to 
hold  the  plate,  and,  by  substituting  a  piece 
of  fine  ground  glass  when  focussing,  it  can 
be  accomplished  by  a  magnifying  focusser. 
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Craft  Training. — With  fit  and  proper 
zeal  the  Worshipful  Company  of  Carpenters, 
in  union  with  the  Joiners’  Company,  have 
in  progress  another  competitive  exhibition 
of  models,  drawings,  and  specimens  of 
work  allied  to  the  carpentry  and  joinery 
trades.  Too  much  publicity  cannot  be 
given  to  this  scheme,  which  will  declare 
itself  in  May  next,  especially  as  the  prizes 
offered  are  worthy  of  competing  for,  and 
are  on  a  scale  which  should  induce  all  con¬ 
structive  workers  in  these  particular  crafts 
to  enter  the  lists.  It  is  the  larger  question 
of  technical  education,  however,  with  which 
we  are  most  concerned.  It  is  in  the  power 
of  these  ancient  and  honourable  City  Com¬ 
panies  to  do  more  for  the  cause  of  craft 
training  and  the  education  of  apprentices 
and  others  than  any  other  public  body,  and 
it  is  a  privilege  which  the  Masters  and 
Wardens  of  each  should  be  jealous  to  turn 
to  account.  No  action  which  the  Companies 
could  take  would  be  more’commendable  than 
that  of  inaugurating  classes  and  competitive 
examinations  such  as  would  be  calculated 
to  promote  the  branches  of  the  trade  they 
represent.  By  this  means  many  trades  in 
this  country  might  be  revived,  and  much  of 
the  old  repute  of  English  workmanship  re¬ 
stored.  Certainly  no  more  effective  blow 
could  be  given  to  the  disheartening  inroads 
of  foreign  trades  and  manufactures.  These 
wealthy  civic  Companies  number  some 
seventy  or  eighty — some  of  them,  it  is  true, 
representing  defunct  industries — industries, 
however,  which  in  many  cases  might  by 
energetic  action  be  revived  in  this  country. 
Speaking  at  one  of  the  banquets  lately,  the 
Master  of  the  “  Worshipful  Company  and 
Antient  Mistery  of  Horners  ”  stated  that  he 
hoped  soon  to  be  able  to  treat  the  public  to 
an  exhibition  of  articles  still  made  in  this 
country  by  horners,  which  might  surprise 
many  who  regarded  the  industry  as  a  trade 
of  the  past.  We  shall  look  forward  to  this 
exhibition  with  much  concern,  and  shall  be 
glad  to  give  it  all  assistance  in  our  power — 
movements  of  this  kind  being  specially  iden¬ 


tified  with  such  a  journal  as  Work.  May  we 
suggest  to  this  and  other  City  Companies  a 
careful  consideration  of  the  subject  of  sys¬ 
tematic  and  well-devised  class  instruction — 
on  that  liberal  scale  which  they  can  afford — 
in  the  several  trades  with  which  the  Com¬ 
panies  are  allied  ?  If  moved  to  do  so,  the 
London  City  Companies  could  set  an  ex¬ 
ample  to  the  whole  world  in  the  matter  of 
technical  education.  We  will  see  if  the 
Guilds  will  not  stir  themselves  to  enhance 
their  great  and  honourable  reputations. 

Workmen’s  Trains.— A  matter  of  already 
great,  and  still  growing,  importance  to  work¬ 
men  in  large  industrial  centres  is  their  cheap 
and  easy  conveyance  between  their  work¬ 
shops  and  their  homes.  To  meet  this  want 
something  has  been  done  by  the  railway 
companies  ;  but  still  not  much,  when  we 
consider  what  they  might  do.  The  latest 
cheap  train  in  the  morning  conveying  toilers 
to  work  is  usually  run  too  early  for  the  con¬ 
venience  of  those  working  in  warehouses  and 
shops  that  do  not  open  until  8  or  9  ;  and  it 
is  no  uncommon  thing  for  members  of  these 
classes  to  come  up  to  town  by  a  6  o’clock 
train  so  as  to  avoid  the  extra  payment  by 
ordinary  trains.  The  time  between  their 
arrival  and  the  opening  of  their  shops  is 
spent  in  loitering  about  the  streets,  or  dozing 
on  seats  in  public  gardens,  if  the  weather  be 
fine  ;  and  if  it  be  bad,  refuge  is  taken  in  a 
coffee  shop,  and  the  weary  waiting  performed 
over  a  mug  of  cocoa,  or  tea,  or  coffee.  This 
is  far  from  a  stimulating  preparation  for  a 
day’s  work,  and  it  is  evident  that  the 
interests  of  the  employers  themselves  lie  in 
the  extension  of  the  workmen’s  train  service. 
The  company  that  stands  foremost  in  this 
movement  is  the  Great  Eastern  Railway, 
whose  liberal  policy  has  brought  them  a  rich 
reward,  for  towns  and  working  men’s  homes 
have  grown  up  all  along  that  line  in  con¬ 
sequence  of  its  cheap  train  service,  and  this 
has  become  its  most  remunerative  traffic. 
As  an  instance  of  how  far  a  railway  company 
may  go  in  reducing  fares,  take  the  trip 
between  Enfield  and  Liverpool  Street,  a 
distance  of  eleven  miles.  The  fare  by  work¬ 
men’s  trains  is  2d.  return — twenty-two  miles 
for  2d  !  Eleven  miles  instead  of  one  for  Id. 
— the  ordinary  fare  ;  yet  these  trains  pay 
the  company  better  than  their  ordinary 
trains.  The  reason,  of  course,  is  thatthe  trains 
are  full,  and  not,  as  too  often  happens,  full 
of  empty  seats.  It  is  thus  not  a  question  of 
philanthropy,  this  reduction  of  fares,  but 
business. 

Weights  and  Measures. — Thanks  to  the 
courtesy  of  the  Speaker  and  the  Serjeaut- 
at- Arms,  we  were  privileged  to  join  in  the 
recent  ceremony  of  examining  the  standard 
yard  measure  and  pound  weight  deposited 
at  the  House  of  Commons.  The  bronze 
yard  measure,  marked  “  Parliamentary  copy 
No.  4,”  and  a  platinum  pound  weight  marked 
“  P.  C.  IV.,”  were,  by  means  of  a  balance  of 
precision,  and  a  microscopic  comparator 
which  had  been  specially  prepared  for  the 
purposes  of  the  examination,  carefully 
tested  ;  and  we  can  assure  our  readers  that 
they  need  have  no  misgivings  on  the  score  of 
accuracy  of  these  important  standards. 
After  the  immured  standards  had  been 
compared,  they  were  replaced  in  the  box, 
which  was  sealed  with  the  seal  of  the 
Standards  Department.  The  soldering-up 
of  the  lead  case,  and  the  re-insertion  of  the 
stone  in  front  of  the  cavity  in  the  wall,  was 
subsequently  carried  out ;  and  except  some 
unforeseen  occurrence  happens,  the  next  ex¬ 
amination  need  not  be  made  for  another 
twenty  years. 
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Novelties  for  Wood-turners.  Fig.  1.— Double  Needle  Case.  Fig.  2. — Part  of  Fig.  1,  which  contains  the  Needles.  Fig.  3.— Stopper  of  Needle  Case. 
Fig.  4. — Needle  Case  in  shape  of  a  Decanter.  Fig.  5.— Needle  Case  in  the  shape  of  a  Cannon.  Figs.  6,  7,  8.— Napkin  or  Serviette  Rings.  Fig.  9. 
-Pin-cushion.  Fig.  10. — Boxwood  Top.  Fig.  11.— A  Teetotum.  Fig.  12.— Knitting-Needle  Case.  Fig.  13.— Pin  Tray.  Figs.  14,  15, 16.— Thimble 
Cases. 
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NOVELTIES  FOIt  WOOD-TUItNERS. 

BY  A  TURNER. 

Needle  Cases — Napkin  Rings — Teetotum  and 
Top. 

The  articles  which  come  under  this  heading 
are  useful  for  a  variety  of  purposes,  and, 
when  exactly  finished,  have  an  extremely 
picturesque  effect.  They  may  all  be  pro¬ 
duced  in  a  very  short  space  of  time,  and 
with  the  aid  of  the  most  simple  lathe  and 
tools  ;  and  since  most  of  them  are  of  rather 
small  dimensions,  the  labour  expended  in 
their  production  is  not  very  great. 

Let  us  now  consider  the  construction  and 
use  of  each  of  these  articles  in  detail.  Fig.  1  is 
a  case  intended  to  contain  needles  or  pins. 
It  consists  of  a  turned  handle  having  a  ring 
fixed  on  to  one  of  its  ends,  and  two  oblong 
cases,  which  contain  the  needles,  fixed  at 
the  other  end.  Each  of  the  oblong  cases  has 
its  open  end  secured  by  a  stopper  of  the 
same  shape  as  those  which  are  used  in  glass 
bottles.  We  will  commence  the  construc¬ 
tion  by  making  the  handle.  This  should  be 
about  31  in.  long,  and  should  have  the  part 
of  the  end  where  the  oblong  cases  are  to  be 
fitted  turned  quite  smooth  for  about  1  in. 
in  length,  as  indicated  in  Fig.  1.  This 
having  been  done,  and  before  turning  down 
the  other  end  of  the  handle,  prevent  the 
mandrel  of  the  lathe  from  rotating  by  in¬ 
serting  the  point  of  the  index  spring  into 
the  division  plate,  if  your  lathe  has  one.  If 
you  do  not  possess  a  division  plate  and 
index,  unscrew  the  chuck  containing  the 
handle  from  the  lathe,  and  fix  it  in  a  vice ; 
then  bore  a  hole  with  a  |  in.  centre-bit 
through  the  centre  of  the  part  of  the  handle 
which  was  turned  quite  smooth.  Be  very 
careful,  in  boring  the  hole,  that  it  goes 
exactly  through  the  centre  of  the  handle. 
Now  finish  off  the  rest  of  the  handle 
■with  ornamentation,  as  shown  in  Fig.  1, 
or  in  any  other  manner  you  please,  and 
remove  it  from  the  lathe.  The  ring  must 
next  be  turned  and  cut  in  half,  in  order 
that  it  may  be  inserted  into  the  hole  bored 
for  its  reception  in  the  end  of  the  handle  ; 
the  two  halves  are  then  glued  together,  and 
when  quite  dry,  the  place  where  they  are 
joined  is  carefully  pared  with  a  sharp 
chisel,  in  order  to  remove  any  glue  which 
may  have  escaped. 

We  have  now  come  to  the  two  oblong 
cases,  which  are  to  contain  the  needles. 
These  are  made  in  the  shape  shown  in  Fig.  2. 
A  hole  I  in.  in  diameter  is  bored  down  the 
middle,  and  the  end  is  turned  down  £  in.  in 
diameter  for  about  in.  in  length,  so  that 
:t  will  fit  into  the  hole  which  was  bored  for 
its  reception  through  the  handle.  The  hole 
down  the  centre  is  best  bored  with  a  chisel 
I  in.  wide,  and  having  its  edge  not  quite  at 
right  angles  to  its  length,  but  ground  so  as 
to  form  a  slight  angle  with  that  direction. 
When  both  of  the  cases  are  completed,  glue 
them  into  the  hole  made  at  the  end  of  the 
handle,  using  a  very  little  glue,  otherwise  it 
will  ooze  out  over  the  flat  part  of  the  handle, 
and  disfigure  its  appearance.  The  stoppers 
are  turned  in  the  shape  shown  in  Fig.  3,  the 
part  which  enters  the  case  being  made 
rather  rough,  so  that  it  will  not  easily  slip 
out.  As  regards  the  material  out  of  which 
this  article  can  be  made,  hard  woods  are  of 
course  necessary,  and  boxwood,  ebony,  or 
ivory  would  make  a  very  handsome  case. 
The  appearance  would  also  be  greatly  en¬ 
hanced  by  turning  it  so  that  the  alternate 
segments  are  formed  of  ebony  or  some  other 
dark  wcod,  and  ivory. 

We  have  now  come  to  Fig.  4.  This  is  an¬ 


other  needle  case,  turned  in  the  shape  of  a  de¬ 
canter.  It  is  constructed  in  the  same  manner 
as  the  former  case,  a  hole  being  bored  down 
its  centre  for  the  reception  of  the  needles. 
The  stopper  meets  the  top  of  the  bottle  at 
the  point  indicated  in  the  design  by  a  dotted 
line,  and  has  its  top  turned  fiat  and  about 

1  in.  in  diameter.  Other  kinds  of  needle 
cases  of  the  bottle  form  will  readily  suggest 
themselves  to  the  reader  ;  for  instance,  he 
may  make  some  in  the  shape  of  hock  and 
other  wine  bottles,  and  some  in  the  shape  of 
claret  jugs.  When  the  body  of  the  bottle  is 
very  wide  as  compared  with  the  neck,  it  is 
best  not  to  hollow  out  the  neck,  but  to  make 
the  neck  to  takeoff  where  it  widens  out  into 
the  body  of  the  bottle. 

Fig.  5  is  another  needle  case,  turned  in 
the  shape  of  a  cannon.  Its  length  may  vary 
from  2  in.  to  3  in.,  and  it  would  look  best  if 
constructed  in  ivory.  The  stopper  may  be 
made  as  shown  in  Fig.  3,  or  can  be  made  to 
screw  into  the  cannon’s  mouth.  You  can 
easily  devise  other  cannons  of  a  different 
pattern,  some  being  made  short  and  thick  to 
resemble  “  Woolwich  Infants,”  others  being 
made  long  and  thin  to  resemble  field  guns. 
You  can  also,  if  you  feel  inclined  to  bestow 
the  necessary  time  and  trouble,  supply 
trunnions,  touch-holes,  and  the  various  other 
parts  of  the  machinery  of  real  guns.  Figs. 
6,  7,  and  8  are  napkin  or  serviette  rings. 
The  best  way  of  turning  them  is  to  first  of 
all  turn  a  ring  of  wood,  having  a  width  equal 
to  the  intended  width  of  the  ring  when 
finished,  and  of  the  same  thickness  as  that  of 
the  ring  at  its  thickest  part.  Then  re-chuck 
the  ring  on  the  lathe,  finish  off  the  edge 
where  it  was  cut  off,  and  turn  down  the  out¬ 
side  into  the  shape  shown  in  one  of  the 
figures.  When  wood  which  has  a  pretty 
grain  is  used,  Fig.  6  is  the  best  form,  since  by 
presenting  a  flat  surface  it  exposes  the  beauty 
of  the  grain  to  view.  Holly  wood  is  very 
suitable  for  making  rings  of  this  shape,  since, 
when  finished  off  with  fine  sand-paper,  but 
without  polish,  it  has  a  beautiful  ivory-white 
colour,  which  is  diversified  by  amber 
markings. 

Fig.  8  is  rather  more  complicated,  and 
would  look  nice  if  executed  with  segments 
made  of  different  materials  —  ivory  and 
ebony,  for  instance.  Of  course,  the  labour 
and  time  consumed  in  making  these  rings 
are  greatly  lessened  by  turning  a  dozen  or 
more  of  the  same  design  at  the  same  time. 

Fig.  9  is  a  pin-cushion  consisting  of  a 
single  piece  of  turned  wood,  having  a  portion 
of  its  inside  hollowed  out  so  that  a  bag  of 
plush  or  satin,  stuffed  with  bran  to  form  the 
pin-cushion,  can  be  glued  into  it.  The 
wooden  part,  if,  for  instance,  3  in.  in 
diameter  at  the  top  and  1|-  in.  thick, 
should  be  hollowed  out  so  as  to  form  a  hole 

2  in.  in  diameter  and  1  in.  deep.  It  must 
be  re-chucked,  with  its  top  turned  to¬ 
wards  the  mandrel  of  the  lathe,  so  that  its 
base  may  be  turned  quite  flat  and  polished. 
The  plush  bag  must  be  made  so  that  it  fits 
tightly  into  the  hole  destined  for  its  recep¬ 
tion,  is  compact  in  itself,  and  projects  about 
as  much  above  the  wood  as  shown  in  the 
design.  Some  pin-cushions  can  be  made  quite 
small — about  1  in.  or  less  in  diameter — and 
fitted  with  bags  stuffed  with  emery  powder, 
when  they  will  form  emery  cushions.  Others, 
on  the  other  hand,  can  be  made  5  in.  or  6  in. 
in  diameter,  and  may  have  their  woodwork 
fluted,  inlaid,  and  otherwise  ornamented. 
These  pin-cushions  and  emery  cushions  form 
very  suitable  objects  for  sales  at  bazaars, 
where  they  sell  well,  and  will  fetch  a  high 
price  compared  with  the  trouble  expended 
in  making  them. 


Fig.  10  is  a  boxwood  top,  which  is  spun 
by  twisting  the  upper  part  between  the  fore¬ 
finger  and  thumb,  and  allowing  it  to  drop 
on  a  smooth  surface.  It  is  about  1^  in.  in 
diameter,  and  the  part  by  which  it  is  spun 
is  about  1  in.  long.  It  is  turned  with  the 
point  on  which  it  spins  facing  the  back 
centre,  and  is  separated  from  the  lathe  by 
gently  rounding  the  end  of  the  upper  part 
with  a  chisel  held  sideways  on  the  rest. 
The  point  must  not  be  quite  sharp,  but 
should  be  slightly  rounded,  by  which  means 
it  will  be  found  to  spin  much  better. 

Fig.  1 1  is  a  teetotum,  also  made  in  box¬ 
wood  or  in  some  other  equally  hard  wood.  It 
is  made  exactly  in  the  same  manner  as  the 
former  top,  except  that  it  is  cut  into  an  hexa¬ 
gonal  instead  of  a  circular  form.  The  num¬ 
bers  are  written  on  the  middle  of  the  faces 
in  ink,  or  they  may  be  done  in  black  paint 
with  a  fine  brush. 

Fig.  12  is  a  knitting-needle  case,  which  is 
meant  to  hold  a  set  of  knitting-needles  on 
which  some  article  is  being  knitted.  The 
arrangement  consists  of  two  circular  pieces 
of  wood,  which  are  made  exactly  alike, 
and  have  holes  I  in.  in  diameter  and  1  in. 
deep  bored  down  the  centre  of  their  thick 
ends.  They  may  be  made  in  ivory  or  some 
kind  of  hard  wood,  and  can  be  variously 
ornamented.  A  hole  is  bored  near  the  end 
of  each,  and  they  are  fastened  together  by  a 
piece  of  elastic  4  in.  long,  the  ends  of  which 
are  fastened  into  these  holes  by  knots  on  the 
inside.  In  order  to  use  the  knitting-needle 
case,  the  ends  of  the  knitting-needles  are 
brought  close  together,  and  are  inserted  into 
the  holes  which  were  bored  down  the  centre 
of  each  piece  of  wood,  the  piece  of  elastic 
preventing  them  from  slipping  off. 

Fig.  13  is  a  pin  tray  suitable  for  holding 
pins,  studs,  and  various  other  stray  articles 
of  haberdashery.  It  is  about  -2h  in.  high  and 
4  in.  in  diameter,  and  when  the  stem  has 
been  turned  and  the  bowl  has  been  hollowed 
out,  it  must  be  re-chucked  in  order  that  the 
bottom  may  be  turned  perfectly  fiat  and 
polished.  The  bowl  may  be  made  of  ebony, 
the  middle  part  of  ivory,  and  the  base  of 
ebony.  Care  should  be  taken  to  render  the 
interior  of  the  bowl  quite  smooth  and 
evenly  curved,  since  it  is  shallow,  and  greatly 
exposed  to  view. 

Figs.  14,  15,  and  16  are  thimble  cases  of 
various  forms.  They  are  made  in  two 
pieces,  which  either  screw  together  or  are 
fitted  together  in  the  ordinary  way,  the 
place  of  junction  being  indicated  in  the 
designs  by  a  dark  line  which,  with  the  ex¬ 
ception  of  Fig.  1,  is  in  the  centre  of  the 
case.  A  small  hole  can  be  drilled  down 
the  centre  of  the  stem  of  the  lower  part 
of  Fig.  14,  and  when  fitted  with  a  small 
stopper  will  be  suitable  for  the  reception 
of  needles.  The  outsides  of  the  cases  may 
be  inlaid  with  spots  of  various  woods,  as  taste 
may  direct,  and  the  pointed  ends  of  Figs.  14 
and  16  would  be  improved  if  made  of  ivory. 

In  conclusion,  I  will  state  that  the  reader 
can  easily  devise  various  other  forms  in 
which  •  to  construct  needle  cases,  napkin 
rings,  and  the  various  other  articles  which 
have  been  described,  and  that  he  can  orna¬ 
ment  them  according  to  the  tools  which  he 
possesses.  The  chief  thing  to  be  aimed  at 
in  the  construction  of  these  nicknacks  is 
a  good  finish,  and  it  should  be  constantly 
borne  in  mind  that  a  well-finished  surface 
will  enhance  the  aspect  of  an  indifferently 
ornamented  article;  whereas  a  badly-finished 
surface  and  irregular  inlaying,  fluting,  etc., 
will  quite  spoil  the  appearance  of  an  article 
which  would  otherwise  have  been  extremely 
pretty. 
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DRAUGHT  EXCLUDER,  AND 
TO  MAKE  IT. 

BY  CHOPSTICK. 


HOW 


We  are  continually  being  reminded  that 
plenty  of  ventilation  is  a  good  thing,  and  I 
do  not  intend  to  deny  that  it  is  so,  but  I 
think  that  everyone  will  agree  with  me 
that  it  is  not  a  good  thing  for  the  fresh  air 
to  be  admitted  at  the  bottom  of  the  door  : 
and  yet,  how  many  houses  are  there  to  be 
found  in  which  there  is  not  too  much 
space  allowed  at  the  bottom  1  In  fact,  if  the 
door  is  well  fitted  at  first  it  will  not  con¬ 
tinue  so  for  any  length  of  time,  as  whether 
the  sill  be  stone  or  wood  (and  the  latter  is 
the  best,  in  my  opinion),  it  soon  gets  worn 
away,  and  in  comes  the  cold  wind  as  well  as 
the  rain  and  snow.  Several  patents  have 
been  taken  out  for  draught  excluders  at 
various  times,  and  they  answer  very  well  for 
a  while,  but  all  that  I  have  seen  have  soon 
got  out  of  order,  and  then  they  are  useless  ; 
and  as  they  are  expensive  as  well,  I  put  on 
my  thinking-cap  to  see  if  I  could  not  devise 
something  better  and  cheaper,  and  the  result 
was  the  article  I  am  about  to  describe, 
which  can  be  made  for  about  one 
quarter  of  what  the  patented  articles 
cost,  and  serves  the  purpose  equally 
as  well  if  not  better  than  the  best 
of  them,  and  has  nothing  about  it 
to  get  out  of  order.  It  is  so  ridicu¬ 
lously  simple  that  I  think  any  joiner 
would  be  able  to  make  it  from  the 
drawings  only ;  but  as  we  are  not 
all  joiners,  I  will  give  a  few  explana¬ 
tion  so  as  to  give  all  a  chance  of 
keeping  out  any  future  chilling 
winds. 

For  materials,  we  shall  want  a 
piece  of  yellow  deal,  3  ft.  long  4  in. 
by  1  in.,  two  brass  plates,  as  Fig.  4, 
which  is  drawn  full  size — that  is, 

3  in.  by  1  in.,  and  about  TV  in.  thick— 
and  a  good  stout  lock  spring  (Fig. 

5).  To  make  it,  first  cut  the  4  in.  by 
1  in.  board  into  two  pieces,  which 
will  then  be  two  inches  wide ;  then 
plane  them  up  properly  and  rabbet 
each  of  them  1  in.  by  |  in.,  so  as  to 
fit  one  in  the  other,  as  in  Fig.  2. 

They  can  then  be  finished  off  to 
any  shape  to  please  the  fancy.  I  have  ! 
shown  the  shape  which  I  finished  mine. 
Now  take  the  brass  plates  (Fig.  4)  and 
fix  them  on  the  back  diagonally,  as  shown 
in  Fig.  1  ;  they  can  be  screwed  on  at  first 
and  then  marked,  and  afterwards  taken 
off  and  the  wood  cut  away,  so  that 
they  lay  level  with  the  surface.  It  will 
now  be  plain  to  all  that  if  pressure  be 
applied  to  the  bottom  piece  at  A  (Fig.  1)  that 
it  will  cause  the  two  pieces  of  wood  to  open, 
as  shown  at  Fig.  3.  Now,  this  pressure  is 
applied  by  the  door-jamb  when  the  excluder 
is  screwed  on  to  the  door,  so  that  the  bottom 
piece  is  about  half  an  inch  more  to  the 
right  hand  than  the  top  piece  (or  to  the  left 
hand  if  the  door  opens  that  way).  On  the 
door  being  closed,  it  pushes  a  (Fig.  1)  against 
the  jambs  at  the  hanging  side,  and  thus 
forces  the  bottom  piece  in  contact  with  the 
sill.  Now  we  are  all  right  as  long  as  the 
door  is  shut ;  but  on  opening  it,  our  excluder 
would  drag  on  the  floor,  and  this  is  where 
the  spring  (Fig.  5)  comes  in.  This  must  be 
fixed  (sunk  in  level,  of  course)  to  the  top 
piece  with  a  screw  through  the  loop  and  the 
short  arm  abutting  against  the  sinking  in 
the  top  piece,  and  the  long  arm  abut¬ 
ting  against  the  sinking  in  the  bottom 
piece,  so  that  on  the  pressure  at  a  being- 


released,  the  spring  will  throw  it  back, 
and  thus  raise  it  at  the  same  time.  And 
now  for  fixing.  In  the  first  place,  force  the 
two  pieces  open,  and  put  a  piece  of  £  in.  stuff 
between  them  in  the  rabbets  at  the  front 
side,  so  as  to  hold  them  in  the  same  position 
as  they  will  be  in  when  the  door  is  closed. 
Then  cut  them  to  the  right  length,  so  that 
they  will  go  easily  between  the  door-jambs. 
Then  scribe  the  bottom  to  fit  the  sill,  and 
tack  a  length  of  indiarubber  draught  tubing 
along  the  bottom,  with  the  tube  part  out¬ 
side,  as  shown  in  the  end  elevation.  Now 
close  the  door,  and,  holding  the  draught 
excluder  firmly  down,  fix  it  to  the  door  with 
about  four  screw's ;  then  open  the  door,  and 
remove  the  piece  of  wood  which  you  placed 
between  the  two  parts,  w’hen  the  spring  will 
act  and  raise  the  bottom  piece  so  that  it 
will  clear  the  floor  easily.  All  that  now  re¬ 
mains  to  be  done  is  to  put  a  screw  in  the 
end,  as  in  Figs.  2  and  3,  and  another  in  the 
door-jamb,  so  that  the  two  coincide  when 
the  door  closes.  These  screws  will  take  the 
pressure  from  the  wood  and  also  give  us  a 
chance  of  regulating  the  article  ;  as,  by  un¬ 
screwing  one  screw  it  will  push  the  bottom 
piece  dowm  on  the  sill  with  more  force, 


SCIENCE  TO  DATE. 

Liquid  for  Gilding-  Objects. — Gold  bronze  mixed 
with  a  solution  of  gutta-percha  in  benzine  or  chloro¬ 
form  is  recommended  for  this  purpose  by  a  German 
contemporary. 

Porcelain  from  Asbestos. — M.  Garros  has  in¬ 
vented  a  new  kind  of  porcelain.  Asbestos  is  ground 
to  an  impalpable  powder,  and  made  into  a  paste 
with  water.  This  paste  is  moulded  into  the  form 
desired,  and  the  object  is  dried  in  a  stove.  It  is 
then  baked  in  what  is  technically  termed  a  “  Beggar" 
(a  case  of  fireclay)  for  sixteen  or  seventeen  hours, 
and  then  the  temperature  is  raised  to  1,200°.  A 
porcelain  more  translucent  than  ordinary  porcelain 
is  thus  obtained.  It  can  be  used  for  the  filtration  of 
liquids,  as  acids  for  example  ;  and  it  is  also  claimed 
that  it  prevents  the  passage  of  micro-organisms. 
Thus,  a  liquid  containing  1,200  microbes  per  cubic 
centimetre  was  absolutely  sterilised  by  filtering  it 
through  this  porcelain. 

“Ginger-Beer”  Plant. — Prof.  H.  Marshall  Ward 
has  lately  brought  before  the  Royal  Society  some 
interesting  results  of  a  study  of  the  organism  known 
to  villagers  as  the  “  ginger-beer  ”  plant.  He  finds 
that  it  consists  of  a  species  of  yeast  living  together 
with  a  bacterium.  The  latter  organism  destroys  a 
substance,  produced  by  the  existence  of  the  ysast, 
which  is  a  poison  to  the  yeast,  and  would  stop  its 
development  if  not  removed.  The  action  of  the 
bacterium  in  decomposing  this  poison  as  fast  as  it  is 
produced  enables  the  yeast  to  live  much  longer  than 
it  could  by  itself.  A  case  such  as  this, 
where  two  organisms  live  together  for  the 
advantage  of  one  and  with  no  injury  to 
the  other,  is  called  in  biology  “  symbiosis.” 

Artificial  Rain.  —  Recent  experiments 
and  discussions  on  this  subject  seem  to  lead 
to  the  conclusion  that,  when  atmospheric 
circumstances  are  favourable — that  is,  if 
there  is  probability  of  rain — then  a  con¬ 
cussion  of  the  air  such  as  is  produced  by  an 
explosion  may  determine  its  formation 
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Draught  Excluder.  Fig.  1.— Back  Elevation  of  Draught  Ex¬ 
cluder— A,  End  to  go  to  Hanging  Side  of  Door.  Fig.  2.— End 
Elevation  of  ditto  when  Door  is  open— A,  Side  next  Door. 
Fig.  3.— End  Elevation  when  Door  is  closed.  Fig.  A — Brass 
Plate  (full  size).  Fig.  6.— Spring  (full  size). 


while  by  screwing  one  of  them  in  it  will 
ease  the  pressure  in  case  we  have  made  it  too 
tight.  A  coat  or  two  of  varnish  would  do  a 
good  deal  towards  preserving  the  wood,  and 
should  be  put  on  before  fixing,  so  that  the 
back  will  get  its  share  as  well  as  the  front. 
Care  must  be  taken  to  make  these  draught 
excluders  the  right  way,  according  as  the 
door  opens  to  the  left  or  right.  Beyond  this 
everything  is  very  simple,  and  I  hope  that 
none,  after  this,  will  complain  of  their  doors 
not  fitting  close,  as  the  remedy  lies  in  their 
own  hands. 


Remember, — That  one  cubic  foot  of  sea 
water  =  64T1  lbs. 

That  one  gallon  of  pure  water  =  10  lbs. 

That  6‘24,  or  61  gallons  of  pure  water 
i  cubic  foot. 

That  1  square  foot  of  cast  iron  1  in.  thick 
weighs  40  lbs. 

That  1  square  foot  of  cast  iron  \  in.  thick 
weighs  20  lbs. 

This  is  very  useful  when  getting  out  the 
quantities  m  estimating,  as  40  is  so  readily 
divisible  by  the  regular  divisions  of  an  inch. 

That  when  driving  shafting  or  machinery 
by  strap  or  rope,  the  slack  side  should 
always  be  on  the  top. 


NOTES  FOR  WORKERS. 

Galena  is  the  principal  ore  of  lead, 
and  forms  extensive  veins,  traversing  clay 
slate  in  Cornwall,  and  limestone  in  Derby¬ 
shire  and  Cumberland.  It  is  also  found 
in  Scotland,  Flintshire,  and  the  Isle  of 
A  Man. 

A  GOOD  soft  varnish  can  be  made  by 
boiling  together  for  some  time  4  oz.  linseed 
oil,  \  oz.  white  wax,  and  J  oz.  gum  benzoin. 

An  electric  letter  stamper  is  being  tried 
at  the  Post  Office,  "Washington,  U.S.A., 
in  which  the  time-stamp  is  altered  every 
minute. 

It  is  proposed  to  erect  a  fac-simile  of  the  Tower  of 
London  at  the  World’s  Fair,  Chicago. 

An  underground  city,  with  streets  of  houses  two 
or  three  stories  high,  has  been  discovered  in 
Bokhara  by  the  Russians.  It  dates  back  to  two 
centuries  before  Christ. 

Nearly  all  native  sulphur  comes  from  Sicily,  but 
it  also  occurs  in  Iceland,  parts  of  Italy,  Mexico, 
South  America,  and  more  or  less  in  all  volcanic 
districts. 

In  many  German  villages  some  tradesman  has  a 
small  telephone  exchange  installed  in  his  house  or 
shop.  This  is  connected  with  the  nearest  telegraph 
office,  and  thus  answers  the  purpose  of  an  official 
telegraph  office  in  the  village. 

A  patent  has  been  brought  out  in  America  for  a 
new  insulating  compound  composed  of  carbolic  acid 
or  creasote,  shellac,  vegetable  drying  oils,  asphalt, 
gums,  or  resins. 

Jbpiter  is  84,846  miles  in  diameter,  and  its  mean 
distance  from  the  sun  is  475,692,000  miles. 

Six  seams  of  coal,  amounting  to  14  ft.  6  in., 
have  now  been  discovered  in  boring  operations  at 
Dover. 

The  specific  gravity  of  any  body  is  the  ratio  oi  its 
weight  to  that  of  an  equal  bulk  or  volume  of  some 
other  body,  as  water,  taken  as  the  standard  or  unit. 

The  Belgian  Government  will  resume,  from 
January  1st,  1893,  the  working  of  all  telephone 
lines  in  Belgium,  which  are  now  worked  by  private 
companies. 


76 


WORK. 


lNo.  1G1 — April  16,  1892. 


TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres ,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Hardware  Trade. — The  large  -works  in  Sheffield 
have  settled  down  again  after  the  coal  stoppage, 
and  the  manufacture  of  railway  material  is,  for  the 
most  part,  satisfactory.  Orders  for  marine  goods 
are  of  a  fairly  average  character,  with  the  exception 
of  for  the  Clyde,  where  trade  is  very  slack.  The 
makers  of  hydraulic-pressed  shafting  and  of  castings 
for  marine  purposes  have  not  lately  received  many 
large  orders,  and  the  slackness  is  likely  to  last  until 
a  further  naval  programme  is  initiated  by  the 
present  Government  or  its  successors.  Some  owners 
of  large  iron  and  steel  works,  taught  by  recent 
experience,  are  considering  the  acquisition  of  colliery 
property.  In  Kochdale  and  district,  the  ironworkers 
are  not  doing  well.  Most  of  the  foundries  are  work¬ 
ing  short  time,  and,  from  the  scarcity  of  orders, 
seem  likely  to  do  so  for  some  tune  to  come. 

Cotton  Trade. — The  Stalybridge  strike  has  had 
a  far-reaching  influence  upon  the  cotton  trade  of 
Lancashire,  and  is  calculated  to  be  fraught  with 
serious  consequences.  At  a  recent  meeting  of  the 
Employers’  Federation,  it  was  shown  that  91  per 
cent,  of  the  employers  in  the  districts  of  Oldham, 
Bury,  Hyde,  Stockport,  Heywood,  and  Kochdale 
were  in  favour  of  a  general  stoppage  of  work.  This 
decision  involves  the  stoppage  of  17,500,000  spindles, 
and  the  non-payment  of  about  £50,000  in  wages. 

Sheet  Metal  Trades. — In  materials,  the  London 
market  is  as  dull  as  it  can  well  be.  For  black 
sheets  there  is  scarcely  any  demand  ;  galvanised 
sheets  are  very  little  better  ;  consequently,  quoted 
prices  are  difficult  to  realise.  Wolverhampton 
reports  are  very  similar,  trade  being  disturbed  by 
numerous  failures.  Some  of  the  iron  works  are 
closed,  and  many  only  work  irregularly.  Unless  a 
great  change  takes  place,  several  tin-plate  works  in 
South  Wales  will  cease  production.  Demand  is 
almost  nil,  and  it  is  as  much  as  makers  can  do  to 
obtain  cost  price.  Prices  of  sheet  steel,  £7  10s.  to 
£8  10s.  ;  sheet  iron,  £6  10s.  to  £7  10s.  ;  tin  plates, 
Bessemer  steel  cak;e,  12s.  to  12s.  3d.  I.C.,  best 
charcoal,  13s.  to  13s.  9d.  I.C.,  block  tin,  £89  10s.  to 
£90  per  ton. 

Cycle  Trade. — In  the  Midlands,  trade  still  shows 
signs  of  activity,  notably  in  Coventry,  Nottingham, 
and  Leicester,  many  of  the  firms  working  over¬ 
time.  There  is  a  tendency  to  reduce  wages,  the 
fitters  and  turners  in  one  establishment  having  to 
submit  to  a  reduction  on  the  ground  that  foreign 
competition  is  so  keen,  and  foreign-made  machines 
are  flooding  the  markets. 

Silver  and  Cutlery  Trades.— One  of  the 
largest  Sheffield  firms  has  found  it  necessary  to 
Sace  their  men  upon  three  days  per  week,  and 
smaller  firms  have  not  been  able  to  treat  their 
employes  so  well.  The  dulness  also  affects  the 
razor  and  scissors  trades,  so  that  the  improvement 
which  took  place  a  short  time  ago  has  not  been 
sustained.  Few  orders  are  coming  in  from  the 
States,  and  the  general  opinion  amongst  business 
men  is  that  there  will  be  no  improvement  in  trade 
until  the  Presidential  and  General  Elections  are 
accomplished  facts.  Another  large  Sheffield  silver 
firm  is  bringing  out  a  new  process  of  decorating 
silver  goods  by  hydraulic  pressure,  representing 
chased,  embossed,  and  engraved  work  generally. 
The  present  difficulty  is  the  matching  of  different 
sized  articles  of  the  same  shape. 

Boot  and  Shoe  Trade. — There  is  not  the  busi¬ 
ness  stir  that  generally  runs  with  the  first  of  workers’ 
holidays.  In  London,  the  best  hand-sewn  work  is 
looking  more  brisk.  The  Union  Machinery  Co. ,  Ltd. , 
the  Campbell  Machinery  Co.,  and  the  Rockingham 
Machinery  Co.,  have  combined  together,  and  formed 
themselves  into  the  Union  Boot  &  Shoe  Machinery 
Co.,  Ltd.  This  alliance  of  three  good  companies 
should  be  of  great  trade  benefit  to  more  than  those 
directly  concerned. 

Building  Trade. — In  Kochdale  and  district, 
matters  still  keep  in  a  very  prosperous  condition. 
The  prosperity  is  having  its  effect  on  the  workmen. 
The  bricklayers’  labourers  having  given  notice  of 
an  advance  of  a  halfpenny  per  hour,  and  it  not 
being  conceded  by  the  masters,  the  men  struck  work. 

Engineering  Trade.  —  Increased  depression 
marks  the  Manchester  trade  in  almost  every 
department,  with,  perhaps,  the  exception  of  boiler¬ 
makers,  who  report  a  fair  amount  of  new  work 
oming  forward.  The  large  Lancashire  textile 
machinists  continue  fairly  busy  with  orders  in  hand, 
but  the  future  prospects  in  this  section  are  by  no 
means  encouraging.  Marine  engineering  in  the 


Lancashire  district  is  in  a  most  depressed  state — the 
only  work  of  any  importance  seemed  by  the  prin¬ 
cipal  Mersey  firms  being  in  connection  with  the 
conversion  of  compound  marine  engines  into  those 
of  the  triple  expansion  type ;  one  or  two  Liverpool 
firms  have  a  fair  amount  of  this  kind  of  work  in 
hand  at  present.  In  recognition  of  the  depressed 
state  of  trade,  the  skilled  workmen  in  the  Mersey 
shipyards  have  accepted  a  reduction  of  5  per  cent, 
upon  the  rates  lately  prevailing ;  while  the  fifty-three 
hours  movement  appears  to  have  been  abandoned 
by  the  engineers  in  the  Liverpool  district.  In  the 
Barrow  district,  shipbuilders  continue  busy,  and 
both  engineers  and  boiler-makers  are  still  well  em¬ 
ployed.  The  unsettled  condition  of  the  iron  trade 
continues,  and  the  majority  of  the  furnaces  in  the 
north  of  England  are  damped  down.  There  is 
scarcely  any  disposition  to  buy,  and  the  demand 
for  both  raw  and  manufactured  material  is  small. 

Jewellery  Trade. — There  is  but  very  little  to 
be  said  of  the  jewellery  trade  in  London.  That  a 
slight  movement  is  observable  is  without  question, 
but  it  is  confined  to  inquiries  and  demands  for  this 
or  that  article  on  “  appro.,”  and  in  most  cases  it 
is  returned  within  a  day  or  two.  One  of  the  signs 
of  bad  trade — i.e.,  prolonged  stock-taking  or  inter¬ 
mittent  attacks  of  stock-taking — is  still  present. 
Altogether,  the  traveller’s  job  is  not,  at  present,  a 
very  enviable  one  ;  neither  is  the  workman’s,  for 
that  matter,  for  if  the  one  cannot  book  orders,  the 
other  cannot  have  the  job  to  execute  them,  and  to 
show  new  goods  now  is  to  spoil  the  market  when 
the  trade  does  wake  up.  One  hears  the  same  story 
of  very  little  to  do  from  nearly  all  branches — en¬ 
gravers,  enamellers,  and  stone  dealers  included. 

Mining  Trade. — Wheal-Eliza  sett  and  materials 
are  offered  for  sale.  It  has  been  very  rich  in  its 
time  as  a  semi-private  undertaking,  £70,000  having 
been  paid  in  dividends.  It  still  employs  250  hands, 
while  it  is  practically  the  sole  representative  of 
mining  left  in  what  was  once  one  of  the  most 
famous  mining  districts  of  Central  Cornwall.  Tin 
ticketing. — 3001;  tons  of  tin  ore  on  offer  at  Redruth 
brought  the  average  price  of  £50  18s.  2d.,  against 
recent  prices  of  £51  4s.  Id.  and  £51  2s.  Id. 

Timber  Trade. — Some  3rd  white  matching  FAS 
mark  was  sold  recently  for  2s.  9d.  per  square,  a 
price  which  could  not  have  given  much  profit  to  the 
importer.  As  the  demand  for  this  class  of  goods  is 
very  limited,  and  the  supply  large,  it  will  account, 
in  some  measure,  for  the  small  amount  given. 
Among  other  lots  were  the  following  :  10  ft.  3  by  11 
2nd  pine,  £14  5s. ;  12  ft.  3  by  ^  2nd  pine,  £15  15s. ; 
13  ft.  3  by  11  1st  pine,  £23  5s.  (a  small  lot  only)  ; 
13  ft.  3  by  9  3rd  spruce,  £7  15s.  ;  HAB  3  by  9  3rd 
yellow,  £13 ;  PFW  3  by  9  4th  yellow,  £9  15s.  ; 
ABA  3  by  9  Cth  yellow,  £5  2s.  6d.  ;  S  x  W  1J  by  7 
3rd  yellow  flooring,  9s.  fid.  ;  S  x  W  3  by  7  3rd 
yellow  flooring,  Gs.  9d. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 
Lactitis.  —  W.  J.  F.  (London,  E.C.)  writes  : — 
“  There  would  seem  to  be  little  connection  between 
milk  and  ivory  at  first  glance ;  but  our  clever  and  in¬ 
ventive  transatlantic  relations  have  discovered  a 
method  by  which  the  former  liquid  can  be  changed 
into  hard  and  strong  ‘  lactitis,'  which  is  the  name 
given  to  this  newly  discovered  way  of  obtaining 
ivory,  and  which,  being  both  hard  and  strong,  is  sui  t- 
able  for  the  manufacture  of  such  articles  as  billiard- 
balls,  combs,  knife-handles,  and  penholders.  This 
important  discovery  was  explained  at  some  length 
in  the  scientific  chronicle  ot  a  recent  issue  of  the 
American  Quarterly  Catholic  Review,  and  some  of 
the  readers  of  Work  may  possibly  be  interested  in 
the  following  extract,  -which  fully  explains  the 
modus  operandi  to  tie  followed  ‘  The  milk  is  first 
coagulated,  as  in  the  process  of  making  cheese. 
This  is  then  strained,  and  the  whey  rejected.  Ten 
pounds  of  the  curd  are  taken,  and  mixed  with  a 
solution  of  3  lbs.  of  borax  in  three  quarts  of  water. 
This  mixture  is  now  placed  in  a  suitable  vessel  over 
a  slow  fire,  and  left  there  until  it  separates  into  two 
parts— the  one  as  thin  as  water,  the  other  rather 
thicker :  somewhat  resembling  melted  gelatine.  The 
watery  part  is  next  drawn  off,  and  to  the  residue  is 
added  a  solution  of  one  pound  of  a  mineral  salt  in 
three  pints  of  water.  Almost  any  mineral  salt  will 
answer — for  example,  sugar  of-lead,  copperas,  blue 
or  white  vitriol.  This  brings  about  another  separa¬ 
tion  of  the  mass  into  a  liquid  and  a  mushy  solid. 
The  liquid  is  again  got  rid  of  by  straining,  or  better, 
by  filtering.  At  this  point,  if  desired,  colouring 
matter  may  be  added  ;  if  not,  the  final  product  will 
be  white.  The  solid  is  now  subjected  to  heavy 
pressure  in  moulds  of  any  desired  shape,  and  after¬ 
wards  dried  under  very  great  heat.  The  resulting 
roduct,  which  has  been  named  “Lactitis,”  is  very 
ard  and  strong.’  Such  a  discovery  as  this  cannot 


fail  to  prove  profitable  to  those  who  have  found  it 
out.” 

Testing  for  Accuracy. —J.  C.  K.  ( London , 
N.  IV.)  writes  : — “  I  read  the  statements  of  tests,  and 
that  is  why  I  remarked  upon  them.  To  test  when 
the  work  is  finished  is  a  doubtful  plan,  and  what  a 
bungle  to  alter  then  !  Assuming  true  square  of 
angles  and  lengths  of  sides  of  frame,  where  and 
why  the  necessity  for  testing?  And  if  the  work 
shows  inaccuracy  by  the  diagonal  tests,  to  re-mitre 
the  corners— for  they  would  be  all  wrong— if  there 
were  any  visible  errors?  Suppose  a  framing  of  4  ft. 
by  0  ft.  to  be  tested  diagonally  by  the  latli-rule  and 
the  bit  of  chalk  ;  and  to  be  quite  accurate  in  chalk 
marking,  a  square  must  be  set  on  floor  or  flat  sur¬ 
face,  to  mark  up  true  in  the  acute  angle,  or  if 
outside  the  frame,  a  mate  must  put  his  finger  to  rhe 
end  of  the  lath-rule  while  the  measures  are  made, 
after  asking,  ‘  Now,  are  you  right? 'and  the  important 
chalk  or  pencil  mark  is  made  for  one  diagonal. 
Then  the  measure  of  the  others  becomes  momentous, 
and  the  injunction  for  the  mate’s  finger-tip  to  do  its 
duty  is— ‘  Now,  he  sure  you’re  right.’  If  alike,  how 
exultant  must  be  man  and  mate  !  But  if  wrong  ? 
The  head  is  scratched,  perhaps  there  is  a  clicking 
of  tongue — ‘te!  te!  te!’— of  disappointment,  and 
the  square  is  applied  to  the  corners  to  find  out 
which  of  two  are  in  or  out  of  square ;  then  perhaps 
lengths  of  order  of  frame  are  measured,  and  the 
twist  of  frame  looked  to.  I  have  seen  it  done, 
and  pointed  out  to  men  that  it  is  an  unscientific 
hedge-carpenter’s  plan— near  enough  for  gates  and 
h  urdles,  if  the  eye  is  not  trained  for  accurate  estimate 
of  measure  of  such  rough  work.  Three  places  to  test 
winding  is  better  than  two.  G.  P.  says  the  opposite 
sides  of  a  trapezoid  are  not  equal  in  length.  If  the 
sides  projecting  from  a  base-line  are  not  equal,  how 
can  it  be  a  trapezoid  ?  J.  S.  says  it  is  a  ‘  storm  in  a 
teapot’;  he  is  right,  as  storms  there  are  so  harmless. 
But  I  want  the  readers  of  Work  to  be  right  as  two 
’  T’s,’  and  not  go  the  wrong  way  to  work.  We  all 
mean  the  same,  and  I  am  pleased  to  meet  such 
genial  fellow- workers,  as  it  is  obvious  the  intentions 
of  all  are  for  the  welfare  of  Work.” 

Soldering  Connections.— C.  H.  L.  ( Falmouth ) 
writes: — “The  following  is  an  arrangement  for 
soldering  joints  in  electric  bell  work,  and  for  elec¬ 
trical  connections  generally.  This  arrangement 
serves  to  illustrate  the  old  adage  that  ‘  Necessity  is 
the  mother  of  Invention.’  In  the  course  of  my 
electrical  pursuits  I  have  often  found  the  ‘  sol¬ 
dering-bit'  to  be  inconvenient,  for  various  reasons  : 
fire  not  being  available,  awkward  position  of  wires, 
etc.  I  found  it  necessary  that  some  method  must 
be  adopted.  I  have  never  come  across  anything  of 
the  kind  in  my  experience,  so  hope  this  will  prove  of 
service  to  others.  All  the  apparatus  required  can  be 
made  by  an  amateur,  and  for  a  very  small  outlay. 
In  the  first  place,  an  ordinary  methylated  spirit  lamp, 
as  shown  in  the  diagram  below,  is  necessary.  Then, 
from  a  piece  of  sheet-copper,  make  a  receptacle  for 
the  solder,  about  the  size  and  shape  of  an  ordinary 
watch-glass.  This  copper  can  be  ‘  hollowed  ’  in  the 
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Lamp  and  Soldering  Apparatus  complete,  with 
Wire  being  soldered— A,  Copper  Receptacle  ; 
B,  Wire  twisted  to  fit  over  Neck  of  Lamp. 


following  manner :  Procure  a  short  piece  of  metal 
tubing  about  1J  in.  in  diameter,  and  the  gong  of 
a  bell  about  the  same  size.  By  placing  the  sheet- 
copper  over  the  hole  of  the  tube,  and  forcing  the 
bowl-shaped  part  of  the  gong  inwards,  the  copper 
is  compressed  into  the  tube,  and  becomes  the  re¬ 
quired  shape.  The  edge  of  this  copper  vessel  is 
then  bent  around  a  piece  of  wire,  which  is  twisted 
as  in  the  design,  and  serves  to  hold  it  over  the  flame. 
A  little  solder  is  putin  the  copper  vessel,  and  the  lamp 
lit.  The  wire  to  be  soldered  is  bent  a  little  round¬ 
ing  so  that  the  joint  can  be  immersed  in  the  molten 
solder  after  the  ‘ flux’  has  been  applied.  Joints  can 
thus  be  soldered  with  surprising  ease,  and  in  a  very 
little  time,  thus  doing  away  with  the  excuse,  so 
often  given,  why  the  joints  are  allowed  to  be 
‘  dry  ’  which  is  the  cause  of  a  majority  of  faults  in 
electrical  work  :  this,  no  doubt,  prejudicing  a  large 
number  of  people  against  electric  bells.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Gas  Burners.— E.  T.  (Dolton).— Feebles  burners 
are  made  in  eight  different  sizes.  They  may  be 
procured  from  any  ironmonger,  and  are  usually 
sold  at  Is.  3d.  each.  They  are  fitted  with  a  patent 
governor,  which  checks  the  pressure  of  gas,  thus 
ensuring  a  steady  flame  and  economising  the  con¬ 
sumption.— T.  \V. 
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Greenhouse  and  Dovetailing.— F.  C.  (Bath). 
—Articles  on  Building  a  Greenhouse  appeared  in 
Nos.  12,  14,  and  15,  and  on  Dovetailing  in  Nos. 
129  a  nd  148. 

Mandoline  and  Graining.— W.  W.  C.  (Salford). 
—Articles  on  Mandolines  appeared  in  Work,  Nos. 
G6  and  153,  and  on  Graining  in  Nos.  55,  58,  62,  65,  69, 
72,  76,  79,  84,  89,  93,  95,  98,  100,  and  103. 

Throttle  -  valve.  —  Amateur.  —  The  butterfly 
throttle-valve  is  simpler  and  easier  to  make  than 
any  other  equilibrium  valve.  I  send  a  sketch  of  the 
form  often  used  on  large  engines,  a  a  a  is  the  main 
easting,  b  b  the  double  beat  valve  moved  by  the 
arm,  c ;  e  e  is  the  valve  seating.  The  steam  enters 
from  the  stop-valve,  f,  between  the  two  discs  of  the 
equilibrium  valve,  which  are  very  nearly,  though 
not  absolutely,  the  same  size,  since  the  lower  disc 


Equilibrium  Throttle-valve  combined  with  Stop- 


valve. 

must  pass  through  the  upper  seating.  The  butterfly 
for  the  -}  h.p.  engine  is  shown  in  the  sheet  of 
details  on  page  328  at  Fig.  29.  It  is  provided  with  a 
central  stem,  or  chucking  piece,  so  as  to  enable  it  to 
be  turned  to  £  in.  diameter  when  at  an  angle  of 
45  degrees  with  the  axis.  This  is  all  that  is  necessary 
to  make  it  fit  well  enough  to  stop  the  engine  ;  it  is 
not  steam-tight,  and  need  not  be,  since  there  is  the 
stop-valve  as  well.— F.  A.  M. 

Harmonium.— C.  J.  S.  (Battersea  Park).— It  you 
want  a  coupler  to  your  two-manual  harmonium,  I 
think  both  key-boards  will  have  to  be  balanced  or 
centre-hung.  The  section  of  pan  sent  would  do  well 
for  bottom  key-board ;  but  I  think  two  manuals 
involve  two  separate  pans.  Be  sure  to  obtain  reeds 
of  various  scales,  and  regulate  them  to  different 
degrees  of  power,  or  your  instrument  will  be  a  very 
monotonous  affair.  Messrs.  Dawkins,  of  Charter- 
house  Street,  supply  narrow  and  broad  reeds,  reeds 
with  curved  tongues,  as  well  as  special  sets  for  oboe, 
musette,  voix  celeste,  etc.  I  give  a  section  as  a 
suggestion,  which  only  needs  explaining  that  the 
stop  levers  of  lower  manual  must  be  of  thin  brass, 
and  that  the  keys  must  be  reduced  to  allow  them 


rows  of  Reeds  on  Upper  Manual ;  S,  S,  are  Swell 
Shades  ;  C,  Coupler ;  T,  Space  for  Stop-action 
for  Lower  Manual ;  W,  Wind  Trunk ;  X,  where 
full  Organ  may  be  applied. 

to  pass  between.  If,  however,  the  action  is  from 
each  end,  like  an  organ,  this  cutting  of  the  keys 
will  not  be  necessary.  The  section  is  not  to  scale, 
and  G.  J.  S.  must  be  prepared  to  make  a  full-sized 
drawing,  which  will  not  be  difficult  if  he  first 
obtains  or  makes  pans  for  the  reeds  he  wishes  to 
use,  and  keys  to  suit  pans,  using  the  sketch  sent  as 
a  suggestion.  The  swell  doors,  marked  s,  should  be 
actuated  by  knee  levers;  and  although  the  upper 
action  may  be  held  by  side  irons,  the  wind  trunk 
must  be  movable.  “  Grand  jeu  "  may  consist  of  a 
rod,  with  levers  to  act  upon  the  tables  at  x.  This 
is  really  too  large  a  subject  for  “  Shop,”  and  there¬ 
fore  many  omissions  must  be  expected  and  excused. 


Stirrup.— Mechanic. —Your  stirrup  has  been 
examined  by  a  well-known  horseman,  qualified  to 
pronounce  an  opinion  on  stirrup  improvements, 
and  yours  in  particular.  From  your  inexperience, 
you  have  not  comprehended  the  fact  that  one  of 
the  causes  of  accidents  in  the  hunting-field  is  the 
release  of  the  foot  of  the  rider  from  the  stirrup  at 
“taking  off”  or  “landing”  at  a  jump,  and,  with  young 
riders,  losing  their  tread  in  a  stirrup.  These  acci¬ 
dents  are  so  frequent  that  many  patents  are  taken 
out  to  retain  the  foot  in  the  stirrup.  The  accidents 
from  dragging  by  the  foot  in  a  stirrup  when  thrown 
is  of  rare  occurrence,  and  need  never  occur  if  the 
rider  has  a  safety  stirrup,  such  as  was  described  and 
illustrated  in  Work  about  a  year  back  (see  Index). 
It  is  both  a  retaining  and  releasing  stirrup,  and  with 
spring  safety  latches  on  which  to  hang  the  stirrup- 
leathers,  safety  is  doubly  assured.  Even  some  of 
the  safety  latches  have  the  demerit  of  letting  the 
leather  slip  off  when  a  horse  rears  or  rises  at  a  high 
bank,  causing  the  best  of  horsemen  to  slide  hack 
out  of  his  seat  on  to  the  ground.  In  riding,  the  aim 
should  be  to  keep  in  the  saddle,  and  the  feet  in  the 
stirrups.  Unfortunately,  your  stirrup  opens  so 
easily  that  it  would  be  difficult  to  use  it  without  its 
opening,  which  is  a  fatal  objection.  You  should 
read  “Riding:  The  Use  and  Misuse  of  Reinsand 
Stirrups.”  The  whole  art  of  horsemanship  is  con¬ 
densed  comprehensively.— J.  C.  K. 

Parchment  Papers.— J.  S.  (Amsterdam).— In 
giving  the  names  of  the  manufacturers  of  chromo 
and  parchment  papers,  it  may  be  mentioned  that 
these  productions  are  confined  to  a  few  mills  in 
Great  Britain.  To  give  a  full  list  of  dealers  would, 
I  am  afraid,  occupy  too  much  space  in  Work.  In 
parchment  papers  there  are  many  makes— real  ami 
imitation— in  the  market,  and  many  wholesale 
stationers  sell  parchment  papers  of  foreign  manu¬ 
facture.  The  following  are  the  British  makers  of 
chromo  papers :  Dickinson  &  Co.,  Apslejr  Mill, 
Hemel  Hempstead,  Herts ;  Olive  &  Partington, 
Dover  Mills,  Glossop ;  Potter  &  Co.,  Hollins  Mills, 
Darwen ;  J.  &  J.  Makin,  Wallhead  Mills,  Roch¬ 
dale  ;  j.  Collins,  Stoneywood  Paper  Mill,  Denny, 
Stirlingshire;  Inveresk  Paper  Co.,  Musselburgh, 
Scotland.  The  English  makers  of  parchment  papers 
are  the  Ekman  Pulp  and  Paper  Co.,  Nortlifleet, 
Kent ;  Ramsbottom  Paper  Mill  Co.,  Ramsbottom, 
near  Manchester ;  Spicer  Brothers,  19,  New  Bridge 
Street,  London;  Hythe  End  Paper  Co.,  Staines, 
Middlesex  ;  and  J.  Cropper  &  Co.,  Bumeside  Mills, 
Kendal,  Westmoreland.  As  before  stated,  the  list 
of  stationers  and  paper  makers’  agents  in  a  position 
to  supply  chromo  and  parchment  papers  is  so  exten¬ 
sive  that  I  cannot  do  better  than  refer  your  corres¬ 
pondent  to  “Kelly’s  Directory  of  Stationers, 
Paper-makers,  etc.”  Some  useful  information  may 
also  be  obtained  from  the  “Directory  of  Paper 
Makers,”  which  contains  a  list  of  wholesale 
stationers  in  London.  The  publishers  are  Marchant, 
Singer  &  Co.,  St.  Mary  Axe,  E.C. — F.  G. 

Box  Battery.— J.  A.  P.  (Leicester).—' The  fault 
mentioned  by  you  is  one  common  to  all  primary 
batteries,  but  is  specially  noticeable  in  some,  in¬ 
cluding  those  in  which  bichromate  of  potash  is 
employed.  It  is  a  prominent  feature  in  all  single¬ 
fluid  cells,  but  is  lessened  by  using  chromic  acid 
instead  of  bichromate  of  potash.  As  the  box  battery 
described  in  Work,  Vol.  II.,  pp.  591-2,  is  composed 
of  single-fluid  cells,  it  is  liable  to  the  fault  common 
to  all  this  class,  but  may  be  said  to  be  the  only  one 
that  can  be  used  in  furnishing  current  to  an  electric 
lamp.  The  current  flags  shortly  after  the  circuit  is 
closed  through  the  lamp,  because  a  film  of  hydrogen 
forms  on  the  carbon  plates,  and  thus  increases  the 
internal  resistance  of  the  cells.  Keeping  the  plates 
or  the  solution  in  motion  washes  off  this  film,  and 
checks  this  nuisance,  which  is  named  polarisation. 
Severing  the  carbon  plates  with  a  sharp  tool,  so  as 
to  roughen  their  surface,  will  partially  mitigate  this 
fault,  but  a  perfect  depolariser  for  a  single-fluid  cell 
has  yet  to  be  discovered.— G.  E.  B. 

Cement  for  Tinfoil.— Electrician.— If  you 
think  the  ordinary  flour  paste  not  strong  enough 
because  the  tinfoil  is  thick,  use  good  hot  thin  glue 
instead  of  paste.  The  adhesive  properties  of  paste 
and  of  glue  are  much  enhanced  by  closely  fitting 
and  smooth  surfaces.  See  to  it,  therefore,  that  the 
foil  is  made  to  fit  closely  and  lie  smoothly  to  the 
wood.— G.  E.  B. 

Medical  Coil.— W.  T.  K.  (Darwen).— The  core  of 
a  coil,  whether  medical  or  spark  coil,  must  be  of 
iron  wire.  Steel  wire  is  altogether  unsuitable.  Iron 
wire  is  better  than  a  solid  rod  of  iron.  Get  and  study 
the  “  Induction  Coils  ”  articles  in  Work,  Vol.  IV.— 
G.  E.  B. 

Chimney  -  pieces.  —  Oven.  —  Without  knowing 
the  amount  of  work  you  want  to  do  at  once,  it  is 
rather  difficult  to  give  you  size  of  oven.  In  some 
works  they  are  large  enough  to  contain  one  hundred 
pieces  at  once,  and  may  be  from  12  ft.  to  15  ft.  long, 
6  ft.  to  8  ft.  wide,  and  8  ft.  to  9  ft.  high  ;  lined  with 
fire-bricks,  with  arched  tops  and  tight-fitting  iron 
doors.  They  are  heated  by  a  furnace  and  flues 
under  the  floor.  The  temperature  will  be  from  80’ 
to  1203.  If  you  only  want  to  experiment,  and  if  you 
have  not  done  any  of  this  work  before,  I  should 
recommend  you  to  make  a  small  oven  similar  to 
sketch,  about  1  ft.  6  in.  square  inside.  A  furnace 
with  iron  door  and  grate  bars  is  formed  underneath. 
This  should  be  one  brick  thick,  lined  with  fire¬ 
brick  above  the  bars,  the  furnace  covered  with  a 
3  in.  fire  lump,  and  the  oven  built  on  this  with  fire¬ 
bricks— half  hrick  thick,  if  inside ;  if  outside,  make 
it  one  brick  thick,  so  as  to  retain  the  heat.  An  iron 


door  is  fixed  at  one  side,  and  two  small  holes  above 
fitted  with  plugs,  so  that  you  can  insert  a  thermo¬ 
meter.  Cover  the  top  with  a  fire  lump,  and  carry 
the  flue  from  furnace  up  one  side  of  oven,  and 
connect  to  a  chimney.  If  you  have  no  chimney 
near,  an  iron  stove-pipe  or  some  sanitary  pipes  may 
be  used.  The  materials  for  this  will  cost  about 
£2  10.s.  You  would  most  likely  build  it  yourself ;  if 
not,  it  might  cost  10s.  If  you  want  to  do  something 
larger,  you  can  make  the  oven  longer,  but  it  will  be 
better  not  to  increase  the  width,  as  fire  lumps  are 
cheaper  than  arching.  The  materials  for  making 
the  enamel  may  be  purchased  from  a  wholesale 
chemist,  the  address  of  whom  you  may  obtain  from 
any  local  chemist,  or  from  a  directory.  I  suppose 
you  know  how  to  mix  them,  as  you  will  have  little 
chance  of  success  if  you  do  not,  the  mixing  being  a 
trade  secret.  The  slates  are  first  polished  till 
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smooth,  then  coated  with  enamel,  and  dried  in  the 
oven  ;  then  ground  a  second  and  third  time,  and 
coated  each  time.  After  the  third  time  they  are 
polished  with  rotten-stone.  If  you  want  to  go  into 
it  as  a  business,  your  best  plan  will  be  to  advertise 
for  a  competent  manager,  and  erect  the  works 
under  his  supervision.  The  following  are  some 
proportions  for  enamels,  but  I  cannot  guarantee 
them  :  Calcined  flint  (ground),  3  parts  ;  minium.  4 
parts  ;  nitre,  2  parts  ;  and  borax,  1  part.  For  blue, 
add  to  this  1  or  2  parts  of  oxide  of  cobalt  to  19. 
Green  :  1  or  2  parts  of  oxide  of  chromium  to  6. 
Violet :  peroxide  of  manganese,  1  or  2  parts  to  30. 
Yellow :  chloride  of  silver,  _  or  2  parts  to  6.  Black  : 
oxide  of  copper,  oxide  of  cobalt,  and  oxide  of  man¬ 
ganese,  1  or  2  parts  to  15  parts  of  the  first. — M. 

Small  Portable  Forge.— J.  B.  (Car-rick- on- Sea). 
— It  is  with  great  difficulty  that  I  can  decipher  many 
parts  of  your  letter,  so  that  you  will  excuse  me  if  I 
fail  to  interpret  your  meaning  aright.  In  the  first, 

Since,  you  ask  if  the  forge  described  (page3  705,  706, 
o.  149)  would  weld  1  in.  square  iron  bar.  I  should 
certainly  advise  you  not  to  try.  If  you  put  a  great 
weight  on  the  top  of  bellows,  and  worked  very  hard 
at  the  handle,  you  might  be  able  to  do  so,  but  even 
then  it  would  be  a  great  strain  on  the  framework 
and  nozzle,  and  would  very  soon  wear  the  machine 


Air  Tube  and  Fittings  for  Portable  Forge. 


away.  For  bending  and  forming  1  in.  iron  bar,  I 
have  no  doubt  it  would  be  all  sufficient,  but  cer¬ 
tainly  not  for  welding  two  pieces  together  as  you 
seem  to  require.  Your  next  question  is,  Should  not 
the  nozzle  be  higher  ?  I  have  not  specified  any 
height  from  the  bottom  of  tray,  so  you  may  place  it 
to  suit  your  requirements.  If  you  are  going  to  treat 
rather  large  work,  you  might  have  it  higher  than 
shown  ;  but  for  small  work  it  is  plenty  high  enough. 
Of  course,  if  you  have  a  fire-clay  brick  bottom,  as  I 
suggested  in  my  article,  the  height  will  be  of  no 
consequence,  as  the  brick  will  withstand  any 
amount  of  heat.  You  are  mistaken  about  the  fuel 
to  use.  Breeze  is  by  no  means  ashes,  as  you  say,  but 
very  fine  dry  coal.  Your  next  question  is  how  to 
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bend  the  tube  to  shape,  and  keep  it  in  order.  In 
order  to  bend  the  tube  to  the  required  shape,  you 
must  heat  it  to  a  good  red  heat  (not  white),  and  then 
quench  the  end  for  about  4  in.  in  water,  and  bend 
round  the  anvil  nose  to  the  required  shape.  This 
sounds  very  easy,  but  requires  great  care  not  to 
flatten  the  tube  in  the  operation.  Your  next  sug¬ 
gestion  is  with  regard  to  having  plugs  for  cleaning 
the  tube.  The  arrangement  is  a  good  one,  but  on  a 
small  forge,  such  as  I  have  described,  it  is  hardly 
necessary,  as  cinders  are  not  very  liable  to  get 
down  the  nozzle.  In  case,  however,  you  wish  to 
make  your  forge  with  such  an  arrangement,  I  give 
a  rough  sketch  of  tube  and  fittings,  a,  a,  are  two 
four-way  iron  gas  elbows,  tapped  at  each  opening 
for  J  in.  iron  gaspipe  ;  c  c  is  the  I  in.  iron  pipe  to 
convey  the  draught ;  B,  b,b,  b,  arefour  square-headed 
plugs  to  screw  into  the  open  ends  of  elbows,  so  as  to 
be  easily  removed  for  cleaning ;  d,  d,  are  two  long 
iron  nipples  screwed  outside  to  fit  into  the  elbows, 
the  top  one  fitting  through  the  back  nut,  tray  band, 
and  into  the  iron  nozzle,  and  the  bottom  one  fitting 
into  the  middle  board  of  bellows.  I  think  this  will 
be  about  plain  enough  for  you  to  understand.  With 
reference  to  the  forge  made  by  the  Britannia  Com¬ 
pany,  of  Colchester,  I  have  not  seen  their  list,  so 
cannot  advise  you.  If  you  send  them  a  legibly 
written  letter,  I  have  no  doubt  they  will  give  you 
full  particulars.— Cyclops. 

III.— Questions  Submitted  to  Readers. 

%*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop.” 

Setting  Tiles.— Pen  writes  :— “Will  someone 
kindly  instruct  me,  through  Work,  how  to  fix  tiles 
round  a  sink-stone?  Please  give  all  details.” 

Fretwork.— W.  J.  II.  ( Shepton  Mallet)  writes  :— 
“Will  any  kind  reader  of  Work  inform  me  of  a 
buyer  for  fretwork? ’’-[Any  fancy  dealer  in  any 
town  would  be  disposed  to  consider  photo  frames 
and  the  like,  if  the  price  suited  him.  Look  up  the 
names  and  addresses  of  fancy  trades  dealers  in  the 
directories.  Meanwhile,  buyers  should  advertise 
their  addresses  in  Work, — Ed.) 

Ice.— J.  J.  McQ.  (Drogheda)  writes  as  to  the  best 
way  for  keeping  ice  when  one  has  not  got  a  re¬ 
frigerator. 

Armour.— C.  J.  F.  ( Eastbourne )  writes  “  Will 
any  reader  of  Work  give  me  the  addresses  of 
makers  of  suits  of  decorative  armour?  In  London 
preferred." 

F.  T.  Monogram.— E.  A.  T.  (Burnham)  writes  :— 
“May  I  ask  if  any  reader  of  Work  would  kindly 
give  me  a  monogram  of  the  letters  F.  T.  for  paint¬ 
ing  on  a  box?” 

Stereoscope.— F.  ( Bedford )  writes  : — “  Can  any 
fellow  subscriber  tell  me  how  to  make  the  interior 
and  exterior  of  a  good  stereoscope,  to  hold,  say,  fifty 
slides:  one  that  would,  by  the  turning  of  a  knob  or 
button,  bring  another  view  before  the  eye?  I  saw 
one  several  years  ago,  and  would  much  like  to  make 
such  a  thing.  Also,  where  could  the  lenses  be  got  ? 
A  working  drawing  would  be  much  appreciated.” 

Mackintosh  Stains.— J.  H.  M.  (Co. Meath)  writes: 
— “Would  any  of  your  readers  kindly  let  me  know 
the  best  way  to  remove  stains  from  a  white  water¬ 
proof  coat  mackintosh?  I  fear  soap  would  injure 
the  texture.” 

Copper  Surface.— W.  H.  (Londonderry)  writes  : 
— "Would  someone  kindly  give  me  a  wrinkle  to 
obtain  a  reddish-pink  colour  on  the  polished  surface 
of  copper  ? ” 

Swing  Cot. — W.  P.  F.  (Wellington)  writes: — 
“Would  any  fellow  reader  of  Work  kindly  give 
me  instructions  how  to  make  a  swing  cot?  I  want 
to  make  it  all  of  wood  (red  deal),  and  stain  and 
varnish  it.  What  I  want  to  know  is :  what  size  and 
kind  of  joints,  whether  smaller  in  the  bottom  than 
on  the  top,  and  what  height  the  hood  ought  to  be ; 
also,  what  sort  of  bearings  to  rest  upon.  I  have 
directions  for  making  stand— No.  122,  Vol.  III.” 

P.  H.  P.  Monogram.- V  ulcan  writes :— “I  should 
be  obliged  for  the  initials  P.  H.  P.  I  wish  to  carve 
them  in  relief,  so  as  to  stand  about  1  in.  off  the 
work.” 

Working  Model.— Apprentice  Carpenter 
writes  : — “Would  any  reader  of  Work  tell  me  how 
to  make  a  model  steer  itself  so  that  it  would  come 
back  again,  supposing  it  were  a  large  lake  ?  ” 

Movable  Shed.— Amateur  Mechanic  writes : 
— “  I  want  to  build  a  movable  shed  in  sections,  to 
rest  on  brick-work  foundation  ;  dimensions :  20  ft. 
long,  12  ft.  wide,  7  ft.  high  at  eaves,  and  11  ft.  at 
ridge.  Will  one  of  your  readers  kindly  give  me  the 
proper  scantling  of  timber  for  uprights,  sills,  rafters, 
to  ensure  stability  without  unnecessarily  adding  to 
the  weight  ?  To  be  roofed  and  covered  with  corru¬ 
gated  sheets.  Also,  the  best  size  to  make  the 
sections  for  convenience  in  moving.  I  thought 
about  6  ft.  by  7  ft.  Also,  the  best  way  to  frame  and 
bolt  the  corner  sections  together,  and  if  the  roof 
can  be  made  in  sections  also,  so  as  not  to  nail 
rafters  to  wall-plate.  Would  angle-irons  to  fix 
rafters  to  upright  and  plate  be  strong  enough  for  a 
building  of  this  size,  and  at  what  distance  should 
they  be  fixed?  I  shall  mortise  all  the  framework  ; 
and  I  am  rather  in  a  difficulty  as  to  the  strength 
and  best  mode  of  proceeding  with  mortises  and 
tenons  at  the  corners  (as  the  house  is  to  be  movable). 
Any  other  hints,  or  sketch,  will  oblige.  Will  the 
roof  require  a  tie-beam  or  rod,  or  more  than  one? 
and  are  24-gauge  sheets  heavy  enough  ?  ” 


Plant  Propagator.— Barra  writes:— “I  shall 
feel  obliged  if  some  reader  would  give  me,  through 
Shop,  details  of  how  to  make  a  propagator  for 
raising  plants  from  seeds,  etc.,  with  dimensions  and 
a  few  working  plans.” 

IV.— Questions  Answered  by  Correspondents. 

Working  Drawings.  —  M.  (Bishop  Auckland) 
writes  to  Ceylonese  Colombo  (see  No.  153,  page 
782): — “You  will  most  likely  obtain  these  from 
some  of  the  following  books:  ‘Cast  and  Wrought 
Iron  Bridges,’  by  Wm.  Humber;  ‘Bridge  Con¬ 
struction,’  by  W.  D.  Haskell ;  ‘  Trusses  of  Wood 
and  Iron,’  by  W.  Griffiths;  ‘Iron  Bridges,’  by  F. 
Campin ;  ‘  Cranes,'  by  J.  Glynn,  from  Crosby 
Lockwood  &  Son  ;  ‘  Bridges,’  by  H.  Haupt ;  ‘  Long 
Span  Railway  Bridges,’  by  B.  Baker  ;  ‘  Bridges,’ 
by  J.  W.  Grover;  ‘Bridges,’  by  R.  H.  Bow; 
‘  Cranes,’  by  H.  R.  Toune,  from  Spon,  Strand ; 
‘  Pattern  Book  for  Cabinet-Makers,’  from  Batsford, 
High  Holborn.” 

Model  Boiler.  —  M.  ( Bishop  Auckland)  writes 
to  P.  E.  G.  (Great  Bridge)  (see  No.  155,  page  814)  :— 


“I  send  sketch  for  setting  boiler.  Use  fire-brick 
above  the  bars,  and  form  a  bridge  at  the  back  end 
of  bars,  and  carry  a  flue  to  the  chimney.” 

Saw.  —  W.  W.  (Caverton)  writes  “  If  E.  J. 
( Borough ,  S.E.)  turns  up  Work,  Vol.  III.,  No  126, 
he  will  find  all  he  requires  to  make  a  saw  like  the 
one  I  have.” 

Upholstery.— M.  ( Bishop  Auckland)  writes  to 
V.  L.  (Bayswater)  (see  No.  153,  page  781):— ‘“The 
Upholsterers'  Pattern  Book,’  price  6s.,  gives  instruc¬ 
tions  for  cutting  and  making  mantel-boards,  over¬ 
doors,  window  and  bed  drapery.” 

Corrosion  in  Steam  Boilers.— G.  T.  ( Maindce ) 
writes  to  Ajax  (see  No.  151,  page  750),  inviting 
him  to  test  Tweedy’s  boiler  composition. 

Glass  Tubes,— H.  B.  S.  ( Liverpool )  writes  to 
Drofsaba  (see  No.  156,  page  830): — “You  ask  for 
address  of  glass  blower  who  will  supply  glass  rod, 
tube,  etc.  I  doubt  whether  you  will  get  such 
address.  You  can  get  the  tube,  rod,  etc.,  from  any 
dealer  in  chemical  apparatus.  I  have  always  found 
Burgoyne  &  Co.,  of  Coleman  Street,  E.C.,  very 
moderate  in  their  charges.  The  price  of  tube  ar.d 
rod  is  about  Is.  per  lb.  Chemical  and  physical 
apparatus  may  also  be  obtained  there.  I  have  no 
address  of  manufacturer  of  these  glass  things  in 
England.  Most  of  those  who  supply  apparatus  are 
put  down  as  manufacturers,  but  whether  they  are 
so  or  not  I  cannot  say.  They  are  mostly  made  in 
Germany.” 

Bookcase. — M.  (Bishop  Auckland)  writes  to  R. 
S.  (Chorley)  (see  No.  154,  page  798) :— “  I  send 
sketch  of  bookcase  hinged  in  the  centre ;  when 


folded  to  be  fastened  with  two  hasps  and  lock.  If 
not  suitable,  if  you  write  again,  giving  more  par¬ 
ticulars,  I  will  send  you  another  sketch. 

Electric  Motor.— M.  (Bishop  Auckland)  writes 
to  C.  H.  ( Clerkenwell )  (see  No.  155,  page  814)  :— 
“  Your  best  plan  will  be  to  get  a  set  of  castings  for 
the  motor  from  some  electrician,  the  addresses  of 
several  of  which  have  been  given  in  Work;  they 
will  supply  you  with  the  wire,  and  give  you  in¬ 
structions  for  making.  If  you  have  no  lathe,  you 
had  better  get  the  armature  turned  ready  and  the 
commutator  fitted.  You  will  require  one  of  suitable 
size  for  driving  a  sewing-machine.  Would  it  not  be 
better  to  light  the  lamp  direct  from  the  battery  ?  ” 

Amber.— D.  ( Holyrood )  writes  to  S.  M.  A.  D.  A. 

( Tunbridge  Wells)  (see  No.  154,  page  798) : — “I  un¬ 
fortunately  broke  an  amber  mouthpiece  short  off  at 
the  thread.  I  found  that  I  could  drill  the  amber 
readily  by  slightly  warming  the  drill,  and  tap  the 
thread  in  by  also  slightly  warming  tap,  letting  tap 
remain  in  until  amber  hardens  again.  If  too  hot, 
amber  will  spoil.” 


Oil  Light.— I).  (Holyrood)  writes,  in  reply  to 
G.  C.  ( Pendleton)  (see  No.  154,  page  798)  :— 
“  The  Wells  oil  light,  and  others  of  a  similar  make, 
depend  on  pressure  of  air  or  steam  forcing  the  oil 
through  a  burner,  which  is  so  constructed  as  to 
partially,  at  any  rate,  vaporise  the  oil  by  the  heat  of 
the  flame  itself  before  it  issues  from  mouth  of 
burner.  To  start  it,  of  course  burner  requires  to  be 
heated  by  an  independent  flame.  The  vaporised  oil 
burns  readily  with  a  large  powerful  light.  It  isonly 
suitable  for  iarge  powers  and  outside  use.” 

Adhering  Composition.— M.  (Bishop  Auck¬ 
land)  writes  to  F.  W.  ( South  Darenth)  (see  No.  152, 
page  765) : — “You  might  try  Prout's  elastic  glue.” 

Softening  Indiarubber  and  Metals.  —  M. 
(Bishop  Auckland)  writes  to  Ludovicus  (see  No. 
154,  page  798):— “You  will  find  a  good  description 
of  Indiarubber  Stamp  Making  in  Nos.  38  and  40.” 

Cottage  Architecture.— M.  (Bishop  Auckland) 
writes  to  Dorkin  (see  No.  157,  page  14) :— “The  fol¬ 
lowing  would,  perhaps,  suit  you :  ‘  Cottage  Building.’ 
by  C.  B.  Allan,  price  Is.  6a.  (Crosby  Lockwood  & 
Co.) ;  Palliser's  ‘  Model  Homes,’  5s. ;  or  '  Cottages,’ 
by  W.  S.  Gerhard,  4s.  (Spon).” 

Leather  Work.— J.  H.  II.  (Robert  Town)  writes, 
in  answer  to  J.  B.  M.  ( Blairgowrie )  (see  No.  156, 
p.  830) : — “  Leather  work  is  a  work  which  would  be 
difficult  to  leai-n  by  book.  You  should  write  to 
W.  H.  Wood,  Ashton  Clough  Road,  Liversedge,  for 
information  as  to  materials,  etc.” 

Magnetism.— Eddifra  writes  to  Beginner  (see 
No.  152,  page  765):— "Bars  of  steel  may  be  magnetised 
by  inserting  them  in  a  hollow  bobbin  of  thin  wood 
wound  with  several  layers  of  thick  copper  wire. 
A  powerful  current  is  then  sent  through  the  wire, 
contact  being  made  and  broken  several  times. 
They  can  also  be  magnetised  by  stroking  with  the 
poles  of  a  powerful  electro-magnet.” 

Ornamental  Brass  Castings.— A.  G.  ( Sheffield ) 
writes  to  J.  P.  (Accrington)  (see  No.  152,  page  .765) : — 
“  For  these,  apply  to  Messrs.  Horton  &  Son,  Brass 
Works,  Bailey  Street,  Sheffield.” 

Mill  Bills.— An  Old  Hand  writes  to  W.  H.  J. 
(see  No.  155,  page  814) : — “  Mill  bills,  or  mill  picks, 
require  very  careful  forging ;  any  increase  of  tem¬ 
perature  above  a  blood-red  is  detrimental  to  the 
quality  of  the  steel.  When  carefully  forged  down 
to  the  required  thinness,  you  may  heat  them  to  a 
blood-red,  and  quench  them  quickly  in  the  follow¬ 
ing  :  three  gallons  water,  1  oz.  of  oil  of  vitriol,  2  oz.  of 
common  soda,  and,  say,  a  tablespoonful  of  salt.  Let 
the  bills  remain  in  until  they  are  cold.  If  the  stones 
are  French  burrs,  the  following  is  very  good  :  three 
gallons  water,  3  oz.  each  of  spirit  nitre,  spirit 
hartshorn,  white  vitriol,  sal-ammoniac,  alum  ;  add  a 
handful  of  salt,  and  use  as  above." 

V.—  Letters  Received. 

Questions  have  been  received  from  tbe  following  corres¬ 
pondents,  and  answers  only  await  space  in  Shot,  upon  which 
there  is  great  pressure C.  E.  W.  {Leeds);  H.  A.  H.  I Chatham ); 
AiiATECit  Litho.;  G.  J.  S.  {Arundel) ;  J.  H.  {Leeds) :  Cap-a-Pir  : 
Constant  Reaper;  J.  E.  ( Harrogate );  J.  B.  B.  (Butterwick) ; 
II.  &  S.  {Manchester) ;  L.  S.  &  SONS  ( Redditch );  V.  L.  (St. 
Leonard' s-on- Sea);  D.  W.  H.  (Tredegar)  ;  J.  J.  T.  ( Liverpool ); 
Ludlow  ;  S.  A  J.  ( Lhanbryde);  G.  E.  E.  (Mildmau  Park ) :  T.  I). 
(Gateshead-on-Tyne) ;  S.  &  Co.  {London,  E.C. );  X.  Y.  Z.  (Liver¬ 
pool);  A.  M.  (Glasgow);  S.  R.  (Withington)  ;  F.  M.  (London,; 
Anxious;  A  Lady  Reader  op  "Work’';  F.  T.  (Stoke-on- 
Trent)  ;  E.  H.  (London));  S.  M.  A.  ( London )  :  W.  C.  t Banbury ) ; 
W.  .1.  (Birkenhead);  W.  B.  ( Newton  Heath);  W.  H.  (Leeds); 
Anxious  ;  Amateur  ;  H.  G.  ( Lewisham ) :  A.  E.  S.  ( Glasgow ) ; 
.1.  K.  (Bradford);  G.  A.  H.  (Leeds);  M.  I.  N.  E.:  Incline 
Brakesman-;  A  Young  Reader  ;  Vulca.n:  A.  B.  C.  {Darling¬ 
ton)  :  E.  F.  (Southampton)  :  W.  C.  G.  (Bowes  Park) ;  Q.  J.  D.  (Fair- 
field);  J.O.  R.  ( Culross );  Korric  ;  A.  W.  J.  (Phipps  St.);  H.  B. 
{Finsbury  Park'r.G.  C.  ( Longton );  J.  E.  6.  (Leytonstone) ;  H.  S. 
(Pimlico);  T.  E.  H.  (Leeds). 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [4  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath,  ioo 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

Fret,  Carving,  and  Repousse  Patterns.— 

100  of  either,  full-size,  is.;  35  Fret  Photo  Frames,  is.  ;  30 
Fret  Brackets,  is.  ;  100  Sign-writer’s  Stencils,  is.  ;  300 
Turning  Designs,  is.  ;  400  small  Stencils,  is.;  500  Shields, 
Monograms,  &c.,  is.,  postage  free.— F.  Coulthard,  Dar¬ 
lington  Street,  Bath  (late  Bournemouth).  [2  s 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre¬ 
cutting  machines  and  cramps. — W’alker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [3  R 

Buyers  of  Gas  or  Steam  Engines,  Machinery,  and 
Tools,  should  call  at  Britannia  Co.,  100,  Houndsditch, 
London,  or  send  2d.  for  the  Tool  and  Machinery  Register, 
containing  4,000  lots  wanted  and  for  sale.  Address — 
Register,  Britannia  Co.,  Colchester.  [8  k 

Caplatzi’s  Matchless  Technical  Collections 
embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  R 

The  Climax  Screw-chasing  Lathe  Attach¬ 
ment  for  3  to  6  in.  foot  lathes.  Enables  a  novice  to  cut 
perfectly  true  threads  of  any  pitch  from  8  to  30  per  inch  ; 
seen  working.  Price  57s.  6d. — Dresser,  Swan  Cycle 
Works,  Lewis  Grove,  Lewisham,  S.E.  [hr 

Fretwork  Designs. — 12  large  Brackets,  Photo  Frames, 
Wheelbarrows,  etc.,  is.  id.;  40  small,  7d.  Saws  from  i^d. 
dozen,  is.  2d.  gross.  Lists  free. — Taylor’s  Fretworkeries, 
Blackpool.  [14  k 

Water  Motors,  from  5s.  each  ;  ^  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [2  s 
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BEECHAM’S 

LARGEST  SALE  IN  TH 


PILLS. 


THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 

Prepared  only  and  sold  Wholesale 
toy  the  Proprietor, 


THOMAS  BEECHAM,  St.  Helens,  Lancashire. 


Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  1 foxes,  9%d.,  Is.  l^d..  &  2s.  9d ,  each »  Fall  directions  with  each  box. 


BEECH  AM!JS 


A  S  T  El 


Will  recommend  itself ;  It.  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  .TOOTH  PASTE,  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 


ILLtlSTEATID  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,'  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  6d.t post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

XaSES’S  XXdJL.TTSTFRA'XrJSr)  catalogue. 

New  and  Revised.  Prices  .greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.e  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  Only 
Address—  7#|s  77,  and  78a,  HIGH  HOLBORN.  LOS  DON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  188^  Please  name  this  Paper  when  writing. 


See  Electrical  Exhibition,  Crystal  Palace.  Stand  158. 

The  “DEMON ’’WATER  MOTOR. 

For  Driving  Lathes,  Dynamos,  Saws,  etc.,  from 
the  town's  water  supply.  Sues,  half-naan,  £2  10s.  ; 
one-man,  £3  5s.  ;  half-horse,  £\  ;  one-horse,  £$  10s.; 
complete.  Cheaper  and  better  than  gas  or  steam. 
Complete  sets  of  castings  supplied.  Send  2d.  for 
Illustrated  Catalogue. 

P.  PITMAN,  Withington,  Manchester. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCBBW- CUTTING,  PLAIN  AND 
OBN AMENT AIi  TURNING,  &c. 

Ingleby  Works ,  Brown  Boyd,  Bradford. 


Castings,  Forgings,  and  Fittings  supplied  for  the 
1-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  ^Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3*letter,2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


ESTABLISHED  1851. 

glRKBESCK 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances* 
when  not  drawn  below  ^roo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

THE  DOUBLE  ’-  POINTED-’  NAiL 

{Durrani  Patent ). 

For  Do  welling  Joinery  of  all  Kinds* 

Invaluable  fob  Oarpemtby  of  every  Description. 

Particularly  Useful  to  Amateurs . 

Machine  Steel  cut  Nails,  Jin.,  1  in.,  in.,  9d.  per  gross; 
if  in.,  is.  per  gross. 

Sample  boxes,  assorted  sizes,  6d.  ;  by  post,  8d. 

These  Nails  are  a  perfect  protection  for  fence  tops  and 
trellis  work,  preventing  the  ravages  of  trespassers  and  cats. 

KaU@abl@  Iron  Fence  Mails* 

Sizes,  if  in.,  2  in.,  .3  in.,  4  in.,  5  in.,  and  6  in.,  in  7  lb.  bags, 
3s.  6d.  ;  per  cwt.,  55s. 

Durrans 9  Patent  Nail  Syndicate ,  Limited, 
43  ss.nd  44,  Upper  Baker  Street,  London,  N.W. 


1 1 1  i  j 


NEW  REGISTERED  HAND  DEADER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Beader,  Hollow  Fancy  Reeds.  Length, 
in.  Post  free,  as.  6d.  Send  for  our  200-Page  Cata~ 
logue,  700  Illustrations.  By  post,  6d. 

MOSELEY  Ss  SON,  323,  High  Holbom. 


AN  EXHIBITION 

OF 

Works  in  Wood  and  Wood  Carving, 

UNDER  TKK  AUSPICES  OF  THE 

Worshipful.  Company  of  Carpenters  and  the 
Worshipful  Company  of  Joiners, 

Will  be  held  in  CARPENTERS’  HALL,  London  Wall, 
in  MAY  next. 

All  particulars  as  to  the  Prizes  offered  may  be  obtained 
by  application  at  Carpenters’  Hall ;  and  the  Committee 
would  feel  greatly  obliged  by  the  Loan  of  fine  specimens  of 
Wood  Carving. 


Watch  and.  Clock 

Tools  and  Materials, 

screws,  bolts,  and  nuts  for 
models  and  clocks.  Watches, 
clocks,  and  jewellery.  Cata¬ 
logue,  1,000  illustrations,  four 
stamps.— Morris  Cohen,  132, 
Kirkgate,  Leeds. 

Fourth  Edition, 

7s.  6d. 

Practical 

Electricity. 

A  Laboratory  and  Lec¬ 
ture  Course  for  First 
Year  Students  of  Elec¬ 
trical  Engineering.  By 
Prof.  W.  E.  Ayrton,' 
F.R.S.  Illustrated 
throughout. 

Cassell  &  Company,  Limited, 
Ludgate  Hill,  London. 
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JUST' 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth,  price  5s.,  post  free. 

WORKSHOP  REGEI 

FIFTH  SEMES. 

SUMMARY  of  Contents  Diamond  Cutting  and  Polishing— Labels— Laboratory  Apparatus— Cements  and  Lutes— Cooling-Copying 
—Desiccating— Distilling— Evaporating— Illuminating  Agents — Filtering— Explosives  “-'Fireproofing  —  Ink  —  Lacquers  —  Magic  Lanterns— 
Electrics— Metal  Work— Musical  Instruments— Packing  and  Storing— Percolation— Preserving— Corrosion  and  Protection  of  Metal  Surfaces— 
Pumps  and  Siphons— Waterproofing— Glass  Manipulating— Modelling  and  Plaster  Casting— Stereotyping— Tobacco  Pipes— Taps—Tying  and 
Splicing  Tackle— Netting— Walking  Sticks— Boat  Building— Anemometers— Angle  Measuring— Barometers — Camera  Lucida. 

London:  JEh  and  F .  N  SPON,  125,  Strand.  New  York:  12,  Cortlemdt  Street . 

NOW'" HEADY,  "price  Is 

Charles  Haddon  Spurgeon.  By  G.  Holden  Pike.  With  Portrait, 

crown  8vo,  cloth,  Is.,  forming  a  NEW  VOLUME  of 

THE  WORLD’S  "VST  OJEfc  ISLES  El,  S. 

*#*  A  List  of  the  Volumes  already  issued  will  be  sent  post  free  on  application. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  Leaden;  and  all  Bestsellers, 


THIS  WEEK’S 

CASSELL’S 

Saturday  Journal 

Price  Id,,  contains— 

THE  STRANGE  VARLO  CASE 

( Complete  Sensational  Story). 

“  Going  Home  from  the  Music  Halls  ” 

(“While  London  Sleeps”). 

By  RICHARD  DOWLING. 

Politicians  who  are  Wits. 

Manchester  “  Scuttiers  ”  and  their 
Ways. 

Ludicrous  Examples  of  Ignorance. 
Pawnbrokers  and  their  Customers 

( With  Three  Illustrations). 

ETC.  ETC.  ETC. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


So 
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[No.  161- April  16,  1892. 


“ Intensely  interesting.” — Bookseller. 


HORNER’S  penny  STORIES 


J83T 


HA¥E  YOU  READ  THEM? 

'S' os.  1  to  08  Realty.  18.000,000  Issued.  All  Booksellers 


The  Latest. 

No.  97.— HER  OWN  ENEMY. 

By  Jkannik  Ferry. 

No.  98.— DARKEY  DON’S  LOYALTY: 
A  Tale  of  the  American  War. 

By  Sydney  Watson.  Shortly. 
London  W.  B.  HORNER  &  SON, 

27,  Paternoster  Sauare,  and  all  Booksellers. 


CASSELL’S  CLASSIFIED  CATALOGUE,  containing  par¬ 
ticulars  of  upwards  of  One  Thousand  Volumes,  ranging  in  price  from 
THREEPENCE  TO  FIFTY  GUINEAS, 

will  be  sent  on  request,  post  free,  to  any  address. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 
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<£400  |  GIVEN  AWAY!  |  £400 

FOUR  HUNDRED  POUNDS^ 

WORTH  OF  FRETWORK  DESIGNS. 

T.  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8,000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparavus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Too'is,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings,  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners'  Benches  and  Tools ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapost  enamel  in  the  market,  including  64  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include.  GRATIS, 
One  Shillingsworth  of  Fretworlc  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood,  23  6d. ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  pei  gross. 

J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  Mention  this  paper  -when  ordering. 
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Name  or 

Stamp  for 

Marking  Linen  or  Paper,  enclose  3\d.  stamps  or 
postage,  &c.  Mention  this  paper,  and  address — 

Crystal  Palace  (John  Bond’s)  Gold  __ 

Medal  Marking  Ink  Works,  76,  Southgate  Road, 
London,  N.  Caution  :  Original  Patentee  of  the  6d.  and  is. 
Crystal  Palace  (John  Bond’s)  Propelling  Metallic  Marking  Ink  Pencil. 

189a  Il¬ 
lustrated 
Easy  terms. 

from  10s.  monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  £6  to  £25. 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
MFG.  Co.,45,Everton  Rd., 
Liverpool:  Manchester  Di¬ 
pot  :  6,  Palatine  Bld^s., 
Victoria  Street ;  Lonaon 
Works,  Showrooms,  and  Cycling  School :  43,  High  St.,  Camden  Town. 


JSktt  THE  FINEST  CYCLES! 

Lists  gratis  and  post  free.  Ea 
“  'om ; 


No.  912,  at  2d. 


Volume  V.  of  The 
Amateur  commences  with 
the  January  Part,  1892  ; 
now  ready.  Lists  43  and 
44  of  designs,  wood,  ma¬ 
chines,  tools,  and  cabinet 
fittings  free.  All  goods 
greatly  reduced  in  price. 


HENRY  ZILLES  &  CO. 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  LLC. 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“  Silico  "  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  I  t  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Dep6ts,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work”  August  22,  1891.) 


Monthly ,  4<l. 

CASSELL’S  TIME  TABLES  and  Through-Route  Glance-Guide. 

With  many  Novel  Features  not  to  be  found  in  any  other  Railway  Guide. 

A  Subscriber  writes  I  always  buy  your  ‘  Time  Table,’  and  although  I  travel  almost  every  day  have  never  yet  found 

any  mistake  in  it,  and  I  consider  it  more  useful  and  at  the  same  time  more  simple  than  any  other  book  of  the  kind.” 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


TO  AMATEUR  AND  PRACTICAL  WORKERS. 


Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 


Lathe  Castings  from 
3^  to  18  in.  centres. 
Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc.- 


Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 


Illustrated  Price  List  of  Castings,  Chucks,  Slide  Rests,  Twist  Drills,  &  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

SHOWROOM: 

8,  COW  GREEN. 


JOHN  AARON,  Gaol  Lane.  HALIFAX. 


FLUIE& 

WATER  RESISTING 
<Gr  3L.  TJ  3EJ 

( Patent ) 

PATENT  TINS. 

Invaluable  for  all 

Oat  and  Indoor  Will  securely  join  Wood, 

Repairs .  Glass,  China,  Metals,  & o. 

By  Post.  ?d.  and  it.  3 d.  per  tin.  Through  Ironmongers,  Chemists,  Chandlers,  Gee.,  6d.  and  1  s.  per  tin. 

Magm?byred  THE  WATERPROOF  CLUE  CO.,  62,  Dale  st.,  Liverpool 


FLUID 

WATER  RESISTING 

GLUE 

(Patent) 

PATENT  TINS.  1 

No  Brush— No  Boiling— 


FRETWORK  AND  CARVING. 

Highest  Award — GOLD  3IEDAL. 

MACHINES,  DESICNS,  TOOLS,  WOOD,  MIRRORS, 
HINCES,  AND  VARNISH,  &c. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 

Sets  of  Twelve  Rest  Carving 
Tools,  with  Roxwood  Handles, 
lOs.  free . 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGER  BROS.,  Settle,  Torks. 
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WORK  WORLD. 


Lord  Rothschild  has  just  fitted  up,  at 
Tring  Park,  an  electric  saw  mill,  comprising 
a  circular  saw,  band  saw,  mortising,  tenon¬ 
ing,  and  moulding  machine,  supplied  by- 
Messrs.  Ransome  &  Co.  This  is,  we  believe, 
the  first  saw  mill  which  is  entirely  driven 
by  electricity. 

#  # 

Lead  is  one  of  the  worst  metals  to  get 
mixed  with  gold ;  even  Part  of  Rad 

melted  with  22  ct.  gold,  and  cast  into  a  bar, 
will  cause  it  to  be  so  brittle  that  it  can  be 
broken  with  a  slight  tap  from  the  hammer. 
Therefore,  remove  all  traces  of  pewter  solder 
from  old  work  before  remelting,  for  pewter 
solder  is  composed  of  lead  and  tin. 

*  # 

A  handy  and  ingenious  little  article  has 
been  invented  on  the  principle  of  the  well- 
known  pencil  sharpener,  for  tapering  broom, 
rake,  and  hoe  handles.  To  dealers  in  these 
articles  who  ha  ve  to  fit  any  number  of  these 
handles,  this  ought  to  recommend  itself. 
All  that  is  needed  in  the  way  of  fixing  is  to 
screw  it  to  a  bench  or  wall,  and  it  is  ready 
for  work.  Six  handles  can  be  fitted  in  the 
time  of  one  on  the  old  method. 

*  * 

A  short  time  ago,  Messrs.  Broadwood,  the 
celebrated  pianoforte  makers,  purchased 
three  logs  of  mahogany  cut  from  one  tree 
for  the  enormous  sum  of  £3,000.  These  logs 
were  about  15  ft.  long  and  38  in.  wide.  They 
were  cut  into  veneers  J  in.  thick.  The  wood 
was  peculiarly  beautiful,  capable  of  re¬ 
ceiving  the  highest  polish,  and,  when 
polished,  reflected  the  light  in  a  most  vivid 
manner  like  the  surface  of  crystal,  and,  from 
the  many  forms  of  the  fibres,  offered  a 
different  figure  in  whatever  direction  it  was 
viewed. 

*  # 

An  interesting  exhibition,  containing  many 
first-class  specimens  of  work  from  abroad, 
Australia,  South  Africa,  Burmah,  and  New 
Zealand,  is  going  on  in  Dublin,  consisting  of 
specimens  of  the  work  of  the  chief  prize¬ 
winners  in  the  Yere  Foster  drawing  and  writ¬ 
ing  competitions.  There  were  620  competi¬ 
tors  in  ordinary  writing,  35  in  ornamental 
lettering,  279  in  drawing,  and  58  in  painting. 
It  is  interesting  to  note  specially  that  the 
chief  prize  for  writing  was  secured  by  an  Irish 
girl  of  Clono  National  School,  co.  Sligo. 


A  wonderful  clock  is  likely  to  find  its  way 
to  the  Chicago  World’s  Fair.  It  is  only 
21  in.  high,  but  it  is  9  ft.  wide  and  3  ft.  deep, 
and  will  indicate  time  to  the  last  stroke  in 
9999.  The  image  of  an  angel  strikes  the 
minutes  on  a  bell,  while  another  strikes  the 
quarter  hours.  A  skeleton,  representing 
Death,  strikes  the  hours.  After  each  hour 
is  sounded,  figures  representing  the  twelve 
apostles  appear  and  bow  before  an  image  of 
Christ.  A  procession  of  praying  monks 
passes  into  the  entrance  of  a  church  at 
6  o’clock.  Shortly  before  midnight  a 
watchman  gives  the  signals  for  each  hour, 
and  at  3  o’clock  he  goes  off  duty,  and  a 
crowing  rooster  appears  to  announce  the 
dawn  of  day.  During  Christmas  times 
singing  choruses  and  the  four  seasons  are 
represented  by  symbolic  figures.  The  entire 
apparatus  of  the  clock  can  be  shown  in 
twenty  minutes  by  means  of  an  ingenious 
invention.  This  seems  to  beat  the  Strasburg 
clock  out  of  time. 

# 

According  to  all  accounts  there  is  going  to 
be  another  strike  in  the  London  building 
trade  this  summer,  this  time  on  the  part  of 
the  bricklayers.  It  is  sincerely  to  be  hoped 
that  they  will  not  carry  matters  to  such  an 
extent  as  the  carpenters  did  last  year ;  they, 
it  will  be  remembered,  struck  for  an  eight 
hours  day  and  an  increase  of  wages  ;  the 
proposed  increase  of  wages  would  have  nearly 
brought  their  money  up  to  the  same  amount 
as  it  was  with  a  nine  and  a-half  hour  day. 
This,  to  an  ordinary  observer,  would  not 
seem  a  very  extraordinary  demand,  but  the 
employers  thought  otherwise,  and  what  was 
the  result  1  After  spending  thousands  of 
pounds  and  causing  great  hardships  to  their 
families,  to  say  nothing  of  themselves,  the 
matter  was  submitted  to  arbitration,  and 
the  decision  of  the  arbitrator  was  received 
by  the  men  exactly  as  they  had  pledged 
themselves  it  should  be,  although,  as  some 
remark,  they  are  now  working  “  decimals  of 
time.” 

#  * 

Most  sanitary  authorities  will  welcome  an 
appliance  which  does  away  with  the  old- 
fashioned  putty  or  indiarubber  joint  between 
the  arm  of  a  w.c.  pan  and  the  flush  pipe  ; 
such  an  appliance  is  now  on  the  market.  It 
consists, of  a  brass  flushing  arm  connected  to 
the  bottom  of  the  flush  pipe  with  a  properly 
soldered  joint,  and  is  so  constructed  that  it 


delivers  the  main  force  of  the  water  directly 
on  to  the  soil  and  paper  sufficiently  to  pass 
round  and  cleanse  the  whole  of  the  pan,  not 
only  driving  the  whole  of  the  contents  from 
view,  but  thoroughly  out  of  the  trap  into  the 
drain.  It  appears  strange  that  plumbers 
and  others,  who  would  as  soon  think  of 
committing  a  crime  as  connecting  the  top 
part  of  the  flush  pipe  with  the  waste  pre¬ 
venter  union  by  anything  else  than  a  proper 
“  plumber’s  joint,”  should  so  long  have  been 
satisfied  with  a  piece  of  rag  and  string  at  the 
other  end.  The  only  drawback  is  that  the 
use  of  this  brass  arm  is  confined  to  those 
w.c.  pans  specially  constructed  for  it. 

#  # 

Now  that  the  fret  and  silk  as  a  means  of 
decorating  the  fronts  of  upright  pianos  is 
being  looked  upon  as  old-fashioned,  they 
having  given  way  to  the  more  modern  style 
of  panel  fronts,  gold  incised  or  marqueterie, 
or  both  in  combination,  our  German  cousins 
are  turning  their  attention  to  the  backs, 
which  have  hitherto  been  finished  in  a  very 
offhand  manner,  being  looked  upon  as  in 
every  case  destined  to  stand  against  a  wall. 
Now  fashion,  dictates  that  they  may  stand 
in  the  middle  of  a  room,  or  at  any  rate 
standing  free  all  round,  or  forming  a  cosy 
corner.  Consequently — chiefly  amongst  the 
Germans  at  present,  though  London  makers 
may  soon  follow  in  the  wake—  it  is  becoming 
more  and  more  regarded  as  the  correct  thing 
to  spend  as  mueh  taste  and  expense  in 
decorating  the  backs  as  the  fronts.  In  this 
direction  a  recent  strike  amongst  the  "  var- 
nishers,”  as  the  polishers  are  called  in 
America,  led  the  Yankees  to  endeavour  to 
dispense  with  their  services.  In  some  cases 
this  was  done,  and  at  the  same  time  the 
difficulty  of  hiding  the  individuality  of  the 
piano  as  a  piece  of  furniture  was  overcome 
by  making  the  cases  of  commoner  wood,  and 
passing  them  on  to  the  upholsterers  to  cover 
in  velvet,  silk,  etc.,  in  the  prevailing  fashions, 
thus  bringing  them  more  in  harmony  with 
their  surroundings.  English  makers  ought 
to  “  hurry  up,”  and  with  fret  backs,  on  good 
silks,  make  the  cottage  piano  backs  things 
of  beauty  and,  if  possible,  joys  for  ever.  We 
will  offer  some  designs. 

#  * 

All  the  investigations  of  maritime  sur¬ 
veyors  prove  that  the  ocean  bottom  is  much 
like  the  land  above  the  ocean.  In  the 
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United  States  survey,  for  the  electric  cable 
between  California  and  the  Hawaiian 
Islands,  the  mountains  beneath  the  sea  are 
so  serious  an  obstacle  that  a  detour  must  be 
made.  Starting  from  Salinas  Bay,  near 
Monterey,  California,  is  a  deep  gully  200 
fathoms  deep,  and  on  each  side  the  rocks 
rise  to  within  five  fathoms  of  the  surface  of 
the  ocean,  and  gradually  deepen  to  2,500 
fathoms,  with  much  irregularity  of  surface, 
till  3,200  fathoms  are  reached,  or  about  three 
and  a-half  miles,  when  the  depth  is  about 
three-quarters  of  a  mile  less.  Two  degrees 
further  along  it  changes  to  400  fathoms 
deep,  then  drops  to  700  fathoms,  then  to 
2,700  fathoms,  followed  by  a  rise  to  2,000 
fathoms ;  then  there  is  another  fall  of  700 
fathoms,  and  a  fairly  gradual  sinking  and 
rising  follows  till  3,000  fathoms  are  plumbed ; 
now  a  mountain  peak  rises  up  about  the 
third  of  a  mile,  to  less  than  a  quarter  of  a 
mile  from  the  ocean  surface.  This  is  a 
summary  of  two  surveys,  twenty  miles  apart, 
by  the  United  States  surveying  vessels,  one 
recently,  the  other  fifteen  years  ago.  A  third 
survey  will  have  to  be  made  to  find  ground 
on  which  the  electric  cable  can  be  laid. 


BEST  IRON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 

Mounts  for  Vases. 

Mounted  Bowl — Legs— Cross  Strips— Bottom 
Scrolls  —  Varnishing  —  Mounted  Vase- 
Legs— Scroll  Work  on  Legs  —  Mode  op 
Uniting  Legs— Cross  Strips— Bottom  Bing 
— Rings,  Use  op  Copper— Upper  Ring — 
Union  of  Rings — A  Second  Example  of 
Mounted  Vase — Hanging  Flower  Vase — 
Bottom  Ring — Suspension  Bracket— The 
Scroll  Work — Imitation  Chains. 

Vases. — We  are  now  ready  to  commence 
some  not  very  difficult  designs  in  bent  iron, 
and  I  have  selected  a  glass  bowl  and  some 
vases  for  our  first  essays.  The  general  de¬ 
signs  and  the  same  methods  of  union  which 
are  illustrated  in  these  figures  will  also  serve 
for  vases  of  other  forms  and  diverse  sizes. 

Mounted  Bowl. — Fig.  12  illustrates  a  glass 
bowl,  a,  suitable  for  holding  flowers  or  ferns. 
This  is  supported  with  the  four  legs,  b. 
These  legs  are  shown  enlarged  in  Fig.  13, 
together  with  the  scrolls,  by  means  of  which 
they  are  tied  to  each  other  and  against  the 
vase. 

Legs. — In  the  first  place,  prepare  four 
scrolls  like  B  from  the  ordinary  thin  iron 
strips  of  f  in.  in  width.  The  quick  turns 
of  the  scroll  at  the  bottom  must  be  bent 
with  the  round-nosed  pliers,  but  the  flat 
curves  above  can  be  better  bent  against  one 
of  the  flat  wooden  pins  shown  in  the  previous 
article.  The  extreme  end  is  turned  over  at 
b  to  fall  down  within  the  bowl,  clipping 
its  edge ;  and  so  the  bent  iron  is  secured 
to  the  bowl  at  that  part. 

Cross  Strips. — The  bowl  is  supported,  and 
the  strips,  b,  tied  at  the  bottom  of  the 
bowl  with  the  two  strips,  c,  c.  These  are 
carried  straight  underneath  the  bowl  if  the 
bottom  is  flat,  or  suitably  curved  if  the 
bottom  is  convex.  They  cross  each  other 
at  the  centre  (Fig.  13/),  and  may  be  fas¬ 
tened  to  each  other  there  with  a  spot  of 
solder,  though  this  is  not  essential.  Then, 
where  c  and  c  abut  against  B,  they  are  se¬ 
cured  with  clamps,  a,  of  bent  iron,  pinched 
last  with  the  flat-nosed  pliers. 


Bottom  Scrolls. — The  mounting  may  be 
considered  complete  at  this  stage  if  time  is 
a  consideration  ;  but  the  stand  will  be 
steadier  if  the  circle  of  double  scrolls,  d,  is 
added.  The  legs,  b,  will  be  thereby  pre¬ 
vented  from  spreading  outwards,  and  the 
curves  will  form  a  neat  filliug-in  beneath 
the  bowl,  relieving  it  of  the  naked  appear¬ 
ance  which  it  would  otherwise  have.  There 
are  four  scrolls  in  the  figure,  and  they  are 
clamped  to  each  other  at  c  and  fastened  to 
the  legs  at  d,  either  with  solder  or  with  fine 
soft  iron  or  copper  wire,  as  seen  at  d 1  (Fig. 
13).  This  completes  the  mounting. 

Varnishing. — It  is  usual  to  varnish  all 
bent  iron  work.  There  are  several  prepara¬ 
tions  employed,  as  Judson’s  black,  or  a 
mixture  of  drop  black  in  gold  size.  Of 
these  varnishes  I  shall  have  more  to  say 
later  on. 

Mounted  Vase.- — Fig.  14  shows  a  vase 
mounted  on  four  legs.  One  of  these  legs, 
with  its  attachments,  is  shown  enlarged  in 
Fig.  15.  The  whole  of  the  work  is  made  of 
f  in.  strips. 

Legs. — The  main  strips  which  form  the 
legs,  a,  are  bent  to  the  scroll  form  at  bottom 
and  top  with  pliers ;  the  flat  curve  in  the 
body  is  bent  round  a  suitable  templet  block 
of  wood.  The  first  leg  being  made  accu¬ 
rately,  the  other  three  are  tested  by  it, 
until  all  four  are  uniform  in  shape  and  size. 
Or  they  can  be  tried  upon  a  full-sized 
drawing  ;  for  it  is  always  desirable  before 
commencing  anything  in  bent  iron  to  mark 
the  outlines  to  full  size  upon  a  black-board 
with  chalk,  or  upon  a  chalked  board  with 
pencil  or  crayon. 

Scroll  Work  on  Legs. — The  scrolls,  b,  are 
then  bent,  and  fastened  to  the  legs,  a, 
with  clamps  at  a ,  a,  and  to  each  other  at  b. 
There  are  three  scrolls,  b,  to  each  leg.  There 
are  also  two  small  scrolls,  c,  at  top  and 
bottom,  which  are  clamped  to  a,  and  to 
one  of  b  respectively  at  61.  Note  that  when¬ 
ever  double  curves  occur  in  bent  iron,  as  at 
the  parting,  b1,  two  strips  are  required  to 
form  them,  because  a  single  strip  cannot  be 
divided  by  bifurcation.  This  is  shown  clearly 
in  Fig.  15. 

Mode  of  uniting  Legs. — The  four  legs,  with 
their  scrolls,  being  prepared,  they  will  be 
fastened  around  the  vase  by  means  of  two 
cross  strips,  d,  d,  and  three  rings,  e,  f,  g. 

Cross  Strips. — The  cross  strips,  D,  are 
bent  to  fit  the  bottom  of  the  vase,  which 
they  support.  They  are  formed  into  scrolls 
at  the  ends  and  united  to  the  legs,  a,  at  c, 
with  clips. 

Bottom  Ring. — The  bottom  ring,  E,  is 
bent  round  into  a  circle,  either  to  a  line 
struck  with  compasses,  or  around  the  edge 
of  a  wooden  disc,  and  its  ends  are  overlapped 
for  a  length  of  about  f  in.,  and  soldered.  It 
is  fastened  to  the  four  legs,  either  with 
solder  or  with  soft  iron  wire  (as  in  Fig.  13, 

d1).  . 

Rings ,  TJse  of  Copper. — The  rings,  F  and 
G,  are  made  differently,  f  forms  a  frustrum 
of  a  cone — very  narrow,  it  is  true,  but,  never¬ 
theless,  sufficiently  conical  to  give  some 
trouble  in  the  setting  out.  Its  form  could 
be  developed  and  cut  out  of  thin  iron,  but 
this  would  give  trouble  also,  which  might 
be  saved  in  making  it  in  copper,  which  can 
be  hammered  to  almost  any  form  with  ease. 
The  strip  of  copper,  bent  round  as  a  parallel 
ring,  can  be  hammered  to  the  correct  form 
around  a  disc  of  hard  wood  (Fig.  16),  having 
the  same  bevel  as  that  portion  of  the  vase 
which  the  ring  has  to  embrace.  The  band 
of  copper  will  look  well  by  comparison  with 
the  iron  ;  in  fact,  all  the  bands  might  be 
made  of  the  same  metaL  Later  on,  I  shall 


show  several  examples  of  the  introduction 
of  copper  ornaments  among  the  bent  iron  ; 
and  even  when  copper  is  used  only  because 
of  its  superior  ductility,  and  a  uniform  black 
seems  desirable,  copper  can  always  be  var¬ 
nished  to  match  the  black  iron. 

Upper  Ring. — The  upper  ring,  G,  is  a 
parallel  zone,  and  may  be  easily  made  in 
iron.  Though  the  bottom  ring,  e,  is  in  con¬ 
tact  with  the  inside  faces  of  the  legs,  A,  it 
is  better  that  F  and  G  should  encircle  A. 
Another  point  is  how  to  fasten  these  rings 
to  A.  It  is  possible  to  fasten  them  with  wire, 
in  the  same  way  as  that  shown  atFig.  13,  dl, 
and  this,  I  think,  is  the  usual  method  ;  but 
it  is  tedious,  and  does  not  make  a  neat  job, 
because  it  is  impossible  to  make  the  rings 
embrace  the  legs  tightly  by  this  method. 
The  method  I  show  is  this. 

Union  of  Rings. — Take  the  diameter  ac¬ 
curately,  and  then  turn  over  the  ends  to 
make  a  tinman’s  seam-joint  (Fig.  17,  a)  ; 
then  embrace  the  legs,  bring  the  ends  over 
one  another,  B,  and  slip  the  two  parts  to¬ 
gether,  and  the  ring  will  be  bound  tightly 
around  the  legs. 

A  Second  Example  of  Mounted  Vase. — 
Fig.  18  shows  another  vase  of  a  more  slender 
form,  and  mounted  in  a  different  design. 
As  the  method  of  making  this  is  essentially 
similar  to  the  previous  one  shown,  scarcely 
any  comment  is  necessary.  In  this  instance 
the  main  strip  of  iron  in  the  legs  terminates 
at  A  A,  and  the  legs  are  completed  with 
additional  curves,  B,  c,  and  D.  In  every 
case  in  this  figure  where  curves  come  into 
contact  they  are  secured  with  a  clip.  The 
figure  is,  however,  too  small  for  them  to  be 
shown  distinctly. 

Hanging  Flower  Vase. — Fig.  19  illustrates 
a  hanging  flower  vase  or  bowl.  A  is  the 
vase,  b,  c,  d  its  framework,  and  e  its  sup¬ 
porting  bracket.  The  vase  is  carried  thus  : 
There  are  four  enclosing  ribs,  b,  curved  all 
alike  to  the  outline  shown  in  the  figure, 
using  wire  pliers  and  suitably  sweeped 
templet-pins  (as  previously  illustrated).  The 
ribs  are  united,  and  the  vase  suspended  by 
the  four  double  scrolls,  c ;  the  scrolls  are 
united  to  B  at  a  with  fine  iron  wire  (as 
illustrated  at  Fig.  13,  d1) ;  or  the  opposed 
faces  may,  of  course,  be  soldered.  This  is 
generally  preferable,  on  the  score  of  neatness, 
wire  fastenings  savouring  to  a  workman’s 
taste  of  cobbling.  But  be  sure  of  the  se¬ 
curity  of  the  soldered  joints  before  trusting 
fragile  vases  to  them — that  is  all.  These 
flat  joints,  however,  are  among  the  very 
simplest  jobs  that  can  occur. 

Bottom  Ring. — At  the  bottom,  the  ring,  d, 
is  fastened  to  B,  either  with  wire  or  by  sol¬ 
dering.  When  this  ring  has  been  fastened, 
then  the  vase  may  be  inserted,  and  the 
curves,  c,  fastened  to  one  another  with  clips 
at  b.  The  ribs,  b,  and  curves,  c,  can  easily 
be  opened  out  sufficiently  to  permit  of  the 
insertion  of  the  vase,  and  with  care  the  clips 
may  be  pinched  at  b  without  injuring  the 
vase  ;  or  wire  may  be  used  instead  of 
clips. 

Suspension  Bracket. — The  vase  is  sus¬ 
pended  from  the  bracket,  E.  I  shall  have 
a  good  deal  to  say  further  on  about  different 
kinds  of  brackets.  This  one  is  character¬ 
ised  by  the  most  severe  simplicity  of  out¬ 
line,  being,  in  fact,  of  quite  an  elementary 
type.  Its  framing  is  made  of  iron,  having 
a  cross  section  of  about  §  in.  oryk  in.  by  iin. 
There  are  three  main  portions— the  back,  F, 
top,  g,  and  diagonal,  h.  f  is  flattened  at 
the  ends,  c,  and  drilled  to  receive  screws 
for  fastening  the  bracket  to  the  wall  G  is 
turned  up  and  riveted  to  F  at  d,  and  is  bent 
at  the  other  end,  /,  to  form  a  suspension 
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Bent  Iron  Work.  Fig.  12. —Mounted  BowL  Fig.  13. — Detail  of  Scrolls— Plan  View  and  Mode  of  Binding. 
Fig.  14.— Mounted  Vase.  Fig.  15.— Detail  of  Vase  Stand.  Fig.  16.— Block  for  Coning  Band.  Fig.  17. 
—Method  of  fastening  Bands.  Fig.  18.— Mounted  Vase.  Fig.  19.— Hanging  Flower  Vase ;  B,  B,  B,  B, 
Plan  with  Vase  removed. 


hook  ;  H  is  curved,  and  riveted  to  F  and  G 
at  g,  g. 

The  Scroll-  Worlc. — The  ring,  j,  made  of 
the  same  section  of  iron  as  the  framing, 
acts  as  a  stiffener,  preventing  H  from  yield¬ 
ing  inwards  under  pressure.  It  is  riveted 
at  h,  h,  h.  All  the  rest  of  the  work — the 
small  rings,  K,  and  the  scrolls.  L,  L — may  be 
made  of  the  thin  iron  strips,  and  clips  (as 
shown)  will  be  employed  for  holding  them 
fast  together. 

Imitation  Chains. — For  the  suspension  of 
the  lamp  I  show  imitation  chains,  made  of 
bent  iron,  twisted  (as  previously  shown  in 
the  drawing  of  elementary  forms,  Fig.  8, 
page  6).  Each  length  of  iron,  after  having 
been  twisted,  is  turned  over  at  each  end, 
and  is  brought  underneath  the  top  curve  of 
b  at  one  end,  and  at  the  other  is  slipped 
into  a  ring,  m.  The  four  rings,  M,  are 
slung  in  the  eye,/,  and  sustain  the  vase. 


SLATERS’  IVOR  K. 

BY  A  MASTER  SLATER. 

Slaters’  work  is  the  art  of  covering  roofs 
with  various  kinds  of  slates.  They  are 
found  in  North  Wales,  Westmoreland,  Cum¬ 
berland,  Devonshire,  Cornwall,  and  other 
parts,  also  in  Scotland  and  the  north  and 
south  of  Ireland. 

Slates  are  obtained  from  the  Silurian 
rocks,  which  are  nearly  the  oldest  formation. 
The  best  are  from  the  argillaceous  strata 
laying  on  the  mica  schists  and  gneiss,  and 
covered  by  the  old  red  sandstone  or  moun¬ 
tain  limestone.  They  are  composed  of 
silica,  alumina,  oxide  of  iron,  potash,  mag¬ 
nesia,  carbon,  and  water.  The  best  slates 
have  a  metallic  ring  when  struck,  and  should 
be  practically  non-absorbent ;  they  are  some¬ 
times  tested  by  being  set  half  their  depth  in 
water,  and  if  in  the  course  of  six  or  eight 
hours  the  damp  has  not  arisen,  they  are 
good  ;  if  damp  to  the  top,  they  are  porous 
and  absorbent. 

The  grey  or  stone  slates  are  obtained  from 
the  laminated  beds  of  stone  found  in  the 
coal  measures  in  various  parts  of  the  coun¬ 
try,  and  are  principally  composed  of  quartz 
and  mica. 

Welsh  Slates. — These  are  most  extensively 
used,  and  are  quarried  in  Carnarvon  and 
Merionethshire,  in  North  Wales.  The  fol¬ 
lowing  are  some  of  the  principal  quarries  : 
Bangor,  Carnarvon,  Portmadoc,  Port  Dinor- 
wic,  Llanberis,  Glenfaron,  Oakley  Old 
Vein,  etc.  They  are  of  various  colours — 
blue,  purple,  pale  green,  and  grey ;  the  green 
colour  is  supposed  to  be  caused  by  an  excess 
of  magnesia,  the  red  by  oxide  of  iron,  and 
the  dark  -  coloured  by  carbon.  At  Lord 
Penrhyn’s  quarry  at  Bethesda  between  four 
and  five  thousand  men  are  employed. 

Slates  are  known  by  various  names,  ac¬ 
cording  to  their  sizes — Doubles,  12  in.  by 
8  in.  ;  Plantations,  13  in.  by  10  in.  ;  Ladies, 
16  in.  by  8  in.  ;  Viscountesses,  18  in.  by  10 
in.;  Countesses,  20  in.  by  10  in.;  Mar¬ 
chionesses,  22  in.  by  12  in.  ;  Duchesses,  24 
in.  by  12  in. ;  Princesses,  24  in.  by  14  in.  ; 
the  sizes  vary  occasionally  in  the  smaller 
slates.  Slates  up  to  these  sizes  are  sold  by 
the  thousand  of  1,200 ;  above  these  sizes  are 
called  ton  slates,  and  are  sold  by  the  ton. 

The  slates  are  quarried  from  the  rock  by 
blasting  in  large  blocks,  which  are  some¬ 
times  eight  feet  in  length  ;  these  blocks  are 
then  split  by  long  thin  chisels  and  mallets 
into  slabs  the  full  size  ;  these  are  cut  across 
into  smaller  sizes,  and  again  divided  by 
thinner  chisels  into  the  proper  thickness  for 
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roofing  slates.  If  the  blocks  are  exposed  to 
the  weather  too  long  they  lose  the  pro¬ 
perty  of  being  split.  After  the  slates  have 
been  split  to  the  desired  thinness,  they  are 
trimmed  and  dressed  at  the  edges  into  the 
different-sized  slates. 

Devon  and  Cornwall  Slates.— These  slates 
are  of  a  similar  quality  as  the  Welsh  slates, 
and  are  quarried  at  Ashburton,  and  other 
places  in  Devonshire,  and  at  Camelford,  and 
other  places  in  Cornwall. 

Westmoreland  Slates. — These  slates  are 
quarried  near  Kendal,  at  Coniston,  Butter- 
mere,  Ambleside,  and  other  places  in  West¬ 
moreland,  Cumberland,  and  Lancashire ;  they 
are  a  pale  green  colour,  and  are  thicker  and 
not  so  fine  as  the  Welsh 
slates.  In  covering  roofs 
with  them,  different-sized 
slates  are  used  on  one  roof, 
the  largest  sizes  being  laid 
on  the  eaves,  gradually  di¬ 
minishing  to  the  ridge. 

Grey  or  Stone  Slates. — 

These  slates  are  quarried 
extensively  in  Yorkshire, 

Durham,  Lancashire,  and 
other  parts ;  they  are  quar¬ 
ried  in  large  blocks,  which 
are  afterwards  split  (to  form 
the  slates)  into  slabs  from 
1  in.  to  f  in.  thick  ;  they  are 
cut  into  various  sizes,  the 
thickest  slabs  being  made 
into  the  largest  slates ;  the 
head  or  top  end  is  slightly 
rounded,  and  they  are  hung 
on  the  laths  by  oak  pins  put 
through  a  hole  in  the  head. 

In  some  old  buildings  the 
leg  bones  of  sheep  have  been 
cut  in  two  and  used  as  pins  ; 
stronger  roof  timbers  and 
slate  laths  are  required  for 
these  slates  than  for  Welsh 
slates.  These  slates  are  laid 
on  in  different  sizes,  in  the 
same  manner  as  Westmore¬ 
land  slates. 

Tools  and  Appliances 
used  by  Slaters. — The  tools 
used  by  the  slater  are  the 
lath  hammer  (Fig.  1)  for 
nailing  on  the  laths ;  one 
side  is  formed  into  an  axe, 
to  cut  off  the  ends  of  the 
laths.  The  slate  hammer 
(Fig.  2)  is  used  to  nail  on 
the  slates ;  the  point  is 
sometimes  used  to  hole  the 
slates,  the  projecting  claw  is 
used  for  drawing  nails.  The 
slate  knife,  or  saixe  (Fig.  3), 
is  used  for  squaring  and  trimming  the 
edges  of  the  slates ;  the  point  on  the  back  is 
used  for  making  the  nail-holes  in  the  slates. 
The  cutting  iron,  or  stake  (Fig.  4),  is  used  to 
lay  the  slates  on  while  trimming  the  edges  or 
cutting  them.  The  ripper  (Fig.  5)  is  used 
for  drawing  the  nails  out  of  old  slating  in 
repairing  or  stripping  old  work.  The  point¬ 
ing  trowel  (Fig.  6)  is  used  for  pointing  the 
slates  and  ridges.  Wooden  gauges  for  mark¬ 
ing  the  slates  are  made  by  driving  two  nails 
through  a  short  piece  of  lath,  leaving  the 
points  projecting.  A  chalk  line  is  also  used 
for  nailing  the  laths  and  slates  by  ;  for  cut¬ 
ting  ridge  tiles,  chisels  are  used.  The  crip¬ 
ple  (Fig.  7)  is  a  triangular  frame  of  wood  for 
scaffolding  on  boarded  or  high-pitched  roofs ; 
they  are  fixed  about  10  ft.  apart  by  ropes 
from  the  ridge,  and  scaffold  boards  laid 
upon  them,  on  which  the  slater  stands  ;  as 
soon  as  he  slates  as  far  as  he  can  reach,  they 


are  drawn  up,  and  so  on  till  the  slating  is 
finished  to  the  ridge.  Machines  for  punch¬ 
ing  holes  in  the  slates  are  also  used,  worked 
by  the  hand  or  foot. 

Dressing  Slates. — The  whole  of  the  slates 
required  should  be  brought  to  the  works 
before  commencing  to  dress  them.  The 
slater  then  fixes  the  cutting  iron  in  a  block 
of  wood,  and,  sitting  at  one  end  of  it,  com¬ 
mences  to  square  and  dress  the  edges  of  the 
slates  with  the  slate  knife,  laying  the  slates 
on  the  cutting  iron  while  using  the  knife  ; 
he  then,  with  a  gauge  made  to  the  correct 
length,  marks  each  side  of  the  slate,  and 
holes  it  with  the  point  on  the  back  of  the 
knife,  or  with  the  point  of  the  slate  hammer, 


Fig.  3. 


Slaters'  Work.  Fig.  1. — Lath  Hammer.  Fig.  2. — Slate  Hammer.  Fig.  3. — Slate 
Knife,  or  Saixe.  Fig.  4.— Cutting  Iron.  Fig.  5.—  Eipper.  Fig.  6.— Pointing 
Trowel.  Fig.  7. — Cripple  for  Scaffolding.  Fig.  8.— Band  and  Lap  of  Slating. 

and  lays  them  down  bed  upwards  in  three 
piles— thicks,  middles,  and  thins  ;  the  thicks 
are  nailed  at  the  lower  part  of  the  roof,  the 
middles  next,  and  the  thins  at  the  top.  The 
eave  slates  are  short  slates,  and  the  course 
next  the  ridge  are  short,  and  are  called 
“  tops  ”  ;  the  under  side  of  the  slate  is  the 
bed,  the  top  side  the  back,  the  top  end  the 
head,  and  the  lower  end  the  tail.  West¬ 
moreland  slates  are  squared  and  holed  in 
the  same  manner,  but  as  nearly  every  course 
is  of  a  different  size,  they  are  piled  in 
courses,  the  largest  courses  being  laid  at  the 
eaves,  gradually  diminishing  to  the  ridge. 

Grey  slates  are  squared  with  a  chisel,  and 
a  h  in-  hole  made  in  the  top  end,  except 
the  slate  is  very  large,  when  two  holes  are 
made  ;  they  are  piled  in  courses,  and  laid  in 
the  same  order  as  Westmoreland  slates. 

Laying  on  Slates. — In  commencing  to  lay 
on  slates,  the  gauge  for  the  laths  must  be 


ascertained ;  the  gauge  is  half  the  length  of 
the  slates  after  deducting  the  lap,  which  is 
from  2|  in.  to  4  in. ;  the  lap  is  the  distance 
the  tail  of  the  third  slate  covers  the  head  o£ 
the  first,  and  is  shown  at  b  c,  Fig.  8  ;  then 
mark  each  end  rafter,  and  drive  a  nail  a 
short  distance  in  at  each  mark  ;  a  line  is  then 
stretched  between  the  nails,  and  the  laths 
nailed  to  it  ;  the  laths  are  about  la  in,  wide 
and  |  in.  thick.  The  slates  are  nailed  with 
copper  or  zinc  nails  with  clout  or  flat  heads. 
Iron  nails  should  not  be  used,  as  they  soon 
rust  and  loose  their  hold.  If  the  root'  does 
not  project  over  the  walls,  the  rafters  are  set 
back  3  in.  to  throw  up  the  eave  slates  ;  if  they 
project,  a  lath  1)  in.  thick,  called  a  tilting 
fillet,  is  nailed  at  the  eaves. 
The  slater  stands  with  his 
right  leg  at  the  lower  part 
of  the  roof,  kneeling  on 
his  left  knee  to  nail  the 
slates  on,  unless  the  roof  is 
boarded  or  very  steep  in 
pitch,  when  a  scaffold  must 
be  made ;  the  eave  slates 
ai’e  nailed  to  a  line,  and 
generally  project  about  3  in., 
to  throw  the  wet  well  into 
the  spouts  ;  the  next  course 
is  laid  upon  them,  and  so  on 
to  the  ridge,  keeping  the 
lower  edges  perfectly  straight 
and  parallel,  and  the  verti¬ 
cal  joints  in  each  alternate 
course  exactly  over  each 
other  ;  this  is  accomplished 
by  inserting  a  half  slate  in 
every  alternate  course,  as 
shewn  at  a,  Fig.  8.  The 
slating  is  commenced  from 
the  right  hand,  working  to¬ 
wards  the  left  hand.  The 
tails  of  the  slates  should  fit 
close  down  on  the  backs  of 
the  slates  underneath  them, 
to  prevent  the  wind  getting 
under  and  blowing  them  off. 
When  a  slate  is  twisted,  or 
does  not  bed  solid,  it  is  laid 
out,  to  be  used  for  cutting 
or  on  another  place. 

In  slating  up  to  hips  or 
valley  gutters,  the  slates 
must  be  cut  to  the  slope  of 
the  hip  or  valley,  the  cutting 
iron  being  fixed  on  one  of 
the  rafters. 

When  the  roof  is  boarded, 
chalk  lines  are  struck  on  the 
boarding  as  a  guide  for  nail¬ 
ing  the  slates,  and  they  are 
bedded  in  fine  lime  and  hair 
mortar;  sometimes  felt  is  laid 
on  the  boarding,  and  laths  nailed  upon  the  felt, 
the  slates  being  bedded  ;  and  sometimes  the 
spaces  between  the  ordinary  lathing  are  filled 
with  plasterers’  laths,  and  the  slates  bedded 
on  them.  A  scaffold  is  required  when  slating 
in  this  manner.  When  a  roof  projects  at  the 
gables,  the  slates  are  sometimes  projected 
&  in.  over  the  outside  rafter,  and  sometimes 
finished  flush  with  it,  and  a  moulding  is 
fixed  level  with  the  top  of  the  slates,  and  a 
piece  of  strong  hoop  iron  projecting  over  the 
slates  is  screwed  on  the  top  edge  of  the 
moulding  to  form  a  cap,  and  prevent  the 
wind  blowing  the  slates  off.  When  the  pro¬ 
jections  are  boarded,  the  slates  should  be 
bedded  in  mortar. 

In  laying  Westmoreland  slates,  as  nearly 
every  course  is  of  a  different  length,  the 
gauge  of  the  laths  must  be  altered  to  suit. 
The  largest  slates  are  laid  on  at  the  eaves, 
gradually  diminishing  to  the  ridge ;  the 
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laths  should  be  wider  and  thicker,  and  the 
nails  stronger  and  heavier. 

In  laying  grey  slates,  as  they  also  vary  in 
size,  they  are  laid  in  the  same  manner  as 
Westmoreland  slates,  except  that  an  oak  pin 
is  put  in  the  head  of  the  slates  to  hang  them 
to  the  laths.  When  grey  slates  are  to  be 
cut,  they  must  be  nicked  with  the  chisel  and 
broken  off  with  the  hammer.  On  large 
sheds,  workshops,  etc.,  with  iron  roofs,  the 
laths  are  sometimes  of  iron,  the  slates  being 
lixed  by  lead  nails  clinched  on  the  under¬ 
side  of  the  laths,  and  as  they  are  not 
pointed,  the  slates  have  extra  lap  :  generally 
4  in. 

Sometimes  the  slates  have  the  two  lower 
corners  cut  off  or  the  tails  rounded  ;  this  is 
called  ornamental  slating,  and  sometimes 
bands  of  different  coloured  slates  are  used 
on  one  roof  to  break  the  monotony. 


GRAPHS,  AND  HOW  TO  MAKE  THEM. 

BY  W.  GLEDHILL. 

During  the  last  few  years  this  once  popular 
system  of  copying  has  been  considerably 
on  the  wane.  The  copying  machine  known 
by  the  names  of  centograph,  and  various 
others  of  a  like  nature,  will  be  found  bene¬ 
ficial  in  saving  a  great  amount  of  trouble 
when  a  large  number  of  copies  of  plans,  let¬ 
ters,  circulars,  etc.,  is  required  without  call¬ 
ing  in  the  assistance  of  the  printer.  Its 
only  drawback  is  its  expense,  but  as  the 
whole  machine  may  be  easily  made  for  a 
trifling  cost,  this  disadvantage  is  not  so 
great  as  would  at  first  be  imagined. 

The  process  of  working  is  a  most  simple 
one,  and  cannot  fail  if  the  instructions 
which  I  shall  give  are  carefully  carried  out. 

The  apparatus  required  is  very  limited, 
and  easily  obtainable.  You  should  first 
procure  an  old  tin  biscuit-box  of  moderate 
depth  with  sound  corners.  Then  get  a  short 
rod  to  stir  the  composition,  and  also  get  the 
ingredients  themselves.  And  finally  you 
should  procure  a  shallow  tray  to  hold  the 
composition.  Your  tray  should  be  a  metal 
one,  and  the  lid  of  your  biscuit-box  will  serve 
you  for  this  purpose. 

Next  as  to  the  ingredients,  which  will  be 
as  follows  : — Glycerine  (common),  18  ozs.  ; 
water,  12  ozs.  ;  powdered  loaf  sugar,  3  ozs.  ; 
sulphate  of  barium,  6  ozs.  ;  Nelson’s  gela¬ 
tine,  3  ozs.  Most  of  these  are  procurable  at 
any  chemist’s  shop,  and  each  should  cost 
about  one  penny  per  ounce.  Nelson’s  gela¬ 
tine  you  will  be  able  to  get  at  any  respect¬ 
able  grocer’s  shop  in  one  ounce  packets  for 
fourpence-halfpenny  each.  The  total  cost, 
therefore,  will  be  trifling. 

Having  got  everything  ready,  put  the  in¬ 
gredients  into  your  biscuit-box,  taking  care, 
however,  that  the  proportions  are  carefully 
measured ;  and  when  this  is  done,  place 
your  box  on  a  shelf  for  twenty-four  hours 
to  allow  its  contents  to  macerate.  When 
you  examine  the  box  again,  you  will  see  that 
the  gelatine  has  assumed  enormous  propor¬ 
tions,  and  has  absorbed  most  of  the  water. 
However,  to  make  the  mixture  perfect,  you 
must  resort  to  heat,  and  the  best  thing  you 
can  do  is  to  place  your  box  over  a  stove 
and  leave  it  there  for  two  or  three  hours 
until  the  gelatine  has  dissolved.  Care  should 
be  taken,  however,  that  the  heat  is  not  too 
intense,  or  your  composition  will  in  all  pro¬ 
bability  be  spoiled. 

At  intervals  of  about  half  an  hour  the 
contents  of  your  biscuit-box  should  be  well 
stirred,  in  order  to  thoroughly  amalgamate 


them.  And  when  they  are  reduced  to  a 
thick,  creamy-looking  liquid,  pour  the  mix¬ 
ture  into  your  tray,  which  should  be  placed 
ready  to  receive  it. 

In  all  probability  a  number  of  air- bubbles 
will  be  formed  on  the  surface  of  your  liquid. 
These  should  be  destroyed  immediately,  or 
your  copies  will  not  be  clearly  printed.  To 
do  this,  you  should  procure  a  stout  carpet- 
needle,  and  after  heating  it  to  a  red  heat, 
prick  each  bubble  with  the  point.  This  will 
burst  them,  and  afterwards  the  composition 
will  begin  to  set.  For  half  an  hour  it  should 
be  left  alone  on  a  level  surface,  and  at  the 
end  of  that  time  it  will  be  ready  for  use. 

Your  apparatus  is  now  ready  for  use,  and 
all  that  remains  for  you  to  do  is  to  write 
your  circular,  or  letter,  or  whatever  you 
may  require,  with  the  special  ink,  as  neatly 
as  you  can,  taking  care  to  make  your  up  and 
down  strokes  as  nearly  as  possible  of  the 
same  thickness.  The  writing  should  always 
be  left  to  dry  ;  and  when  it  is  perfectly  dry, 
it  should  be  laid  with  the  writing  down¬ 
wards  upon  the  graph. 

Now  lightly  rub  your  fingers  over  the 
paper  in  order  to  be  sure  that  every  part  of 
it  lies  in  contact  with  the  composition. 
After  leaving  your  sheet  of  paper  on  your 
graph  for  about  a  minute,  remove  it  with 
the  greatest  care,  lifting  it  by  one  corner, 
and  you  will  have  a  reversed  copy  of  your 
writing  upon  your  graph. 

Then  lay  a  blank  sheet  of  paper  upon  the 
writing,  rub  as  before,  and  remove  carefully 
after  five  or  six  seconds.  An  exact  copy 
will  have  been  transferred  to  your  paper, 
and  by  repeating  this  process,  any  number 
of  copies  up  to  sixty  or  seventy  can  be  ob¬ 
tained.  When  you  have  printed  sufficient 
copies,  you  should  sponge  your  graph  with 
cold  water,  and  afterwards  rub  it  lightly 
with  a  piece  of  clean  rag  until  your  writing 
has  almost  disappeared.  Then  allow  your 
graph  to  dry,  and  put  it  away  until  it  is  re¬ 
quired  for  further  use.  It  should  always  be 
washed  immediately  after  you  have  taken 
your  copies,  or  the  ink  will  sink  into  the 
composition,  and  in  process  of  time  your 
graph  will  assume  a  violet  hue. 

After  you  have  used  your  graph  a  few 
times,  its  surface  will  most  likely  become 
rough  and  uneven,  and  totally  unfit  for 
further  use.  When  this  happens,  you 
should  cut  the  composition  with  a  knife 
and  melt  it  down  again,  pour  into  your  tray, 
and  destroy  the  bubbles  as  before. 

The  ink  which  you  will  require  can  be 
obtained  of  almost  any  stationer,  and  will 
cost  about  eightpence  per  bottle.  Preference 
should  always  be  given  to  violet  ink,  as  it 
will  be  found  to  be  the  most  powerful,  and 
to  give  more  impressions  than  red  or  black 
inks. 


HOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 

Drawing-Papers,  their  Qualities— Tracing- 
Paper  and  Cloth— Rendering  Drawing 
Paper  temporarily  Transparent — Sizes  of 
Papers— Drawing-Boards  :  Danger  of  Con¬ 
traction  and  Warping — How  to  Treat  In¬ 
dentations — Boards  Fitted  with  Appli¬ 
ances  for  Stretching  Paper. 

Drawing-Papers. — The  papers  which  are 
most  in  use  in  the  drawing  office  may  be 
divided  into  two  classes — “  cartridge,”  which 
is  a  machine-made  common  quality  of 
paper,  used  for  work  where  a  fine  finish  is 
not  required  in  the  draughtsmanship  ;  and 
a  better  quality,  hand-made,  generally  of 


“Whatman’s”  make,  for  superior  work. 
One  side  of  the  “  cartridge  ”  is  generally, 
though  not  always,  finished  to  a  smoother 
surface  than  the  other,  and  the  smooth  sur¬ 
face  is  the  one  usually  adopted  for  drawing 
on-  This  paper  is  not  suitable  for  colouring 
on,  as  it  is  soft  in  texture,  and  absorbs  the 
colour  like  blotting-paper.  “  Whatman’s  ” 
paper  is  of  a  much  finer  ancj  stronger  tex¬ 
ture  and  hard  surface.  Both  sides  are 
much  alike  in  appearance,  but  the  correct 
surface  for  drawing  on  may  be  ascertained 
by  bolding  the  paper  up  to  the  light.  Each 
sheet  contains  a  water-mark,  which  reads  m 
the  right  direction  when  looked  at  through 
the  working  surface.  For  drawings  which 
have  to  be  submitted  to  much  handling,  or 
which  it  is  desired  to  preserve  in  good  con¬ 
dition  for  many  years,  it  is  usual  to  use 
drawing-paper  mounted  on  holland  or  linen. 
The  standard  sizes  of  paper  are  to  be 
bought  ready  mounted,  or  if  a  specially 
large  plan  has  to  be  prepared,  either  “  cart¬ 
ridge  ”  or  superior  paper  can  be  bought  by 
the  roll  in  various  widths  up  to  60  in. 

Tracing- Paper  and  Cloth. — Tracing-papers 
are  made  in  a  great  variety  of  thicknesses, 
tints,  and  textures.  They  have  usually  one 
side  smoother  than  the  other,  and  are  sold 
in  continuous  rolls,  21  yds.  or  22  yds.  in 
length,  varying  in  width  from  30  in.  to.  44  in’ 
Tracing-linen  or  tracing-cloth  is  obtainable 
in  about  the  same  sizes.  It  is  made  with 
one  side  glazed  and  the  other  rough,  or 
occasionally  with  both  sides  glazed.  The 
question  as  to  which  side  is  to  be  used  for 
drawing  upon  is  one  which  must  be  left 
entirely  to  the  discretion  of  the  draughts¬ 
man,  some  preferring  one  side,  some  the 
other.  The  rougher  side  is  easier  to  work 
on,  inasmuch  as  it  takes  both  ink  and  colour 
easily,  but  a  much  neater  and  more  effective 
tracing  is  produced  by  using  the  glossy  side, 
and  doing  the  colouring  only  on  the  rough 
surface.  The  rougher  surface  of  the  paper, 
it  is  also  worthy  of  note,  is  more  easily 
soiled  than  is  the  smooth  surface. 

The  statement  has  lately  been  made  that 
in  some  continental  offices  ordinary  drawing- 
paper  is  made  temporarily  transparent  by 
being  saturated  with  benzine,  and  h  then 
used  for  tracing  purposes.  The  benzine  is 
applied  with  a  dabber  of  cotton-wool  over 
the  small  portion  of  the  paper  which  it  is 
intended  to  use  at  once,  as  the  evaporation 
of  the  benzine  soon  leaves  the  paper  in  its 
natural  opacity. 

Sizes  of  Drawing-Papers. — The  standard 
sizes  of  drawing-papers  are  as  follows  : — 


SIZES  OF  DRAWING-PAPER. 

Ft.  In.  Ft. 

In. 

Emperor  . 

...  5 

6 

X 

3 

11 

Antiquarian 

...  4 

i 

X 

2 

7 

„  extra 

...  4 

8 

X 

3 

4 

Double  elephant... 

...  3 

4 

X 

2 

2 

Atlas . 

2 

9 

X 

2 

2 

Columbia . 

2 

10 

X 

1 

11 

Elephant  . 

2 

‘j: 

X 

1 

10’- 

Double-crown  ... 

...  3 

if 

X 

1 

8 

Imperial  . 

2 

() 

X 

1 

9 

Super-royal 

...  2 

3 

X 

1 

7 

Royal  . 

2 

0 

X 

1 

7 

Medium  . 

...  1 

10 

X 

1 

5 

Demy  . 

...  1 

8 

X 

1 

3 

Drawing-Boards.—  Much  ingenuity  has 
been  expended  in  devising  improvements, 
or  supposed  improvements,  in  drawing- 
boards,  and  the  various  forms  of  this 
appliance  are  innumerable.  For  practi¬ 
cal  use,  one  of  the  best  is  almost  the 
simplest  in  construction.  The  drawing-board 
shown  in  Fig.  6  is  cheaply  and  easily  made, 
and  will  be  found  to  answer  its  purpose 
better  than  many  of  a  more  elaborate  de¬ 
scription.  It  consists  of  two  or  more  well- 
seasoned  boards  screwed  to  stout  battens, 
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which  raise  the  board  two  inches  or  more 
from  the  desk,  and  allow  the  T-square  to 
be  used  with  freedom.  As  all  wood-work  in 
process  of  time  shrinks  to  a  greater  extent 
across  the  grain  than  it  does  in  the  direction 
of  the  grain,  it  is  advisable  for  the  screws 
securing  the  battens  to  the  board  to  work 
in  slots,  as  shown  on  an  enlarged  scale  in 
Fig.  7.  By  this  means  the  board,  in  contract¬ 
ing,  draws  the  screws  along  with  it  without 
unduly  straining  the  screws  or  battens. 
Naturally,  if  properly  seasoned  timber  has 
been  used,  the  liability  to  shrinkage  will  be 
very  slight,  and  care  should  be  used  in  the 
first  place  to  secure  suitable  wood  for  the 
purpose.  An  old  mahogany  table  or  shop 
counter  will  provide  excellent  material. 

With  the  object  of  allowing  for  the  above 
difference  in  the  contraction  of  the  parts, 
several  modifications  of  the  above  idea  have 
been  applied.  In¬ 
stead  of  fastening 
the  battens  by  screws 
to  the  back  of  the 
board,  wooden  turn- 
buttons  may  be  used, 
as  in  Fig.  8,  working 
on  rebates  in  the 
cross-battens ;  or  the 
battens  may  be 
grooved,  and  secured 
to  the  board  by  bent 
brass  clips,  as  shown 
in  Fig.  9. 

In  the  above  cases 
the  end  of  the  draw¬ 
ing-board  is  formed 
by  the  planed  ends 
of  the  boards  form 
in"  the  top,  and  as 
this  does  not  form  a 
perfectly  smooth 
surface  for  the  head 
of  the  T-square  to 
work  against,  it  is 
-customary  in  some 
boards  to  clamp  on 
end  pieces,  either 
simply  tongued  and 
grooved  straight 

across  the  width  of 
the  board,  as  in  Fig. 

10,  or  mitred  at  the 
corners,  as  shown  in 
Fig.  11.  Sometimes 
the  end  pieces  are 
mortised,  as  in  Fig. 

12.  From  what  has 
been  said  above,  the 
objectionablefeature 

in  all  these  forms  will  be  seen  to  consist  in 
the  fact  that  the  various  parts  cannot  shrink 
without  straining  and  warping  the  drawing- 
board.  The  simple  form  of  construction 
shown  in  Fig.  13  has  the  merit  of  protecting 
the  edge  of  the  drawing-board  from  injury 
To  provide  a  smooth  bearing  surface  for  the 
head  of  the  T-square,  some  makers  insert 
a  slip  of  ebony  across  the  end  of  the  drawing- 
board. 

It  may  be  worth  while  here  to  point  out 
that  should  a  drawing-board  suffer  from 
rough  usage  and  become  indented,  the  grain 
of  the  wood  can  be  raised  by  placing  on  the 
dents  several  thicknesses  of  brown  paper 
previously  soaked  in  hot  water.  On  the  top 
of  these  is  placed  a  piece  of  dry  paper,  and 
then  a  hot  flat-iron  is  laid  on  the  whole  until 
the  vapour  has  caused  the  wood  to  swell. 
When  the  board  is  dry,  a  shaving  or  two  can 
be  taken  off  with  a  smoothing-plane,  and 
the  board  will  be  as  good  as  new. 

Several  arrangements  have  been  devised 
for  stretching  drawing-paper  on  the  board 


without  the  use  of  glue  or  drawing-pins. 
One  of  these,  Wigzell’s  patent,  is  shown  in 
Fig.  14.  In  using  this  board,  the  bent  wires 
round  the  edges  are  to  be  turned  back  from 
the  grooves  into  which  they  fit.  The  paper, 
after  being  damped  all  over,  is  placed  on 
the  board  with  its  edges  overlapping  the 
grooves,  and  the  wires  are  then  turned 
down  and  secured  by  the  turn-buttons. 
The  paper  is  securely  held  in  the  grooves, 
and  the  superfluous  edges  can  be  trimmed 
off.  The  turn-buttons  and  wires  are  sunk 
below  the  surface  of  the  board,  so  as 
not  to  interfere  with  the  free  use  of  the 
T-square. 

In  my  next  paper  I  shall  hope  to  deal 
with  such  requisites  of  the  drawing  office 
as  the  instruments  used ;  viz.,  T -squares,  set- 
squares,  parallel  rulers,  etc.,  and  give  some 
preliminary  teaching  on  straight-edges,  etc. 


Fig.  10 


Fig.  ll 


Fig  8 


Fig  12 


Drawing  Office  Work.  Fig.  6.— Battened  Drawing-Board.  Fig.  7. — Detail  of  Slot  for  Screws  in 
Fig.  6.  Fig.  8. — Battens  witn  Turn-buttons.  Fig.  9. — Batten  with  Slot  and  Brass  Clips.  Fig.  10. 
— Straight  Clamp.  Fig.  11. — Mitred  Clamp.  Fig.  12. — Mortised  Clamp.  Fig.  13. — Batten  pro¬ 
jecting  at  end  of  Board.  Fig.  14.— Secured  Drawing  -Paper  Arrangement  without  Glue. 


CARVED  OAK  JACOBEAN  TABLE  CON¬ 
VERTIBLE  INTO  A  HALL  SEAT. 

BY  M.  M. 

It  is  not  an  infrequent  experience  among 
seventeenth-century  carved  oak  furniture 
collectors  to  meet  occasionally  with  tables 
which,  when  not  required  to  do  duty  in 
that  capacity,  were  so  constructed  as  to  be 
adapted  to  the  purposes  of  chairs  ;  and  in 
the  present  paper  will  be  found  instructions 
and  the  necessary  drawings  for  making  such 
a  convertible  piece  of  furniture.  The  design 
given  being  quaint,  and  by  no  means  com¬ 
monplace,  will  doubtless  be  acceptable  to 
some  who  are  on  the  look-out  for  artistic 
novelties ;  it  has,  besides,  certain  good 
points  of  a  practical  character  which  may 
make  it  worth  attention.  As  an  occasional 
table,  it  has  a  strength  and  solidity  not  to 
be  attained  by  the  ordinary  pillar  stands, 
and  if  used  as  a  writing-table  or  a  work-table, 
the  chair-seat  beneath  it  forms  a  decided 


convenience  ;  moreover,  whereas  the  ordi¬ 
nary  stand-table  is,  when  not  in  use  and 
turned  up,  merely  an  unsightly  encum¬ 
brance,  this  article,  when  not  wanted  as  a 
table,  is  both  serviceable  and  ornamental  as 
a  seat  for  the  hall.  In  the  perspective 
sketch  (Fig.  1)  it  is  shown  in  this  latter 
state. 

Although  the  present  design  is  an  original 
one,  the  idea  on  which  it  is  based  is  as  old 
as  the  reign  of  James  L,  and  in  style  and 
decoration  the  taste  of  that  period  has  been 
pretty  closely  adhered  to.  The  carving  is 
not  elaborate,  or  such  as  will  offer  any  diffi¬ 
culties  to  amateur  workmen.  That  pattern 
which,  in  its  chair  state,  decorates  the  back 
of  the  “  combination,”  is  so  slight,  that  it 
will  in  no  way  weaken  the  board  for  the 
uses  of  its  other  side  as  a  table-top.  The 
carving  on  the  frame  is  little  beyond  mere 
gouge-work. 

As  a  table,  our 
convertible  piece  of 
furniture  stands  2 
ft.  4  in.  high,  and 
has  a  top  2  ft.  6  in. 
square,  its  frame 
measuring  2  ft.  by 
1  ft.  6  in.  As  a  chair, 
the  seat  is  1  ft.  6  in. 
high,  the  arms  1  ft. 
Hi  in.  high,  and  the 
back  about  4  ft.  9  in. 
In  Fig.  1  we  have  a 
general  perspective 
view,  the  table  top 
being  turned  up  to 
form  the  back  of  the 
chair.  This  is,  of 
course,  drawn  to  no 
precise  scale,  but  the 
reader  will  easily 
grasp  its  dimensions. 

For  shaping  the 
legs,  it  will  be  seen 
that  the  lathe  has  to 
be  called  into  re¬ 
quisition.  These 
(a,  a,  a,  a,  in  the  sec¬ 
tion,  Fig.  5)  are  made 
from  stuff  2  in. 
square  ;  their  length 
is  24i  in.,  exclusive 
of  the  tenon  for 
entering  the  mortise 
in  the  arm,  which 
will  demand  an  ad¬ 
ditional  inch  and  a 
half.  There  is  a  little 
ornament  on  the  legs 
— two  rosettes  on  the  outer  sides  of  each— 
which  are  carved  in  sunken  medallions  ; 
these  are  of  a  very  ordinary  Jacobean  type, 
but  at  Fig.  7  is  one  somewhat  reduced  in  size. 
It  will  be  observed  that  these  rosettes  figure 
on  all  the  legs  alike,  since  all  are  alike  sup¬ 
posed  to  show  when  the  “  combination  ”  is 
in  use  as  a  table.  Each  leg  has  mortises 
i  in.  wide,  £  in.  deep,  and  3  in.  long  to 
receive  the  tenons  of  the  cross-pieces,  as  is 
shown  in  the  section,  Fig.  5. 

These  cross-pieces  are  of  1  in.  stuff,  4|  in. 
wide ;  those  for  the  back  and  front  are  20  in.  ; 
those  for  the  ends  14  in.  long,  exclusive  of 
the  tenons,  which  are  f  in.  long  at  each  end. 
The  line  of  gouge-work  ornament  running 
along  them  seems  too  simple  to  require  any 
explanation.  The  lower  edge  of  each  in  the 
part  hollowed  out  has  a  hollow  moulding 
worked  with  the  gouge  instead  of  a  chamfer. 
The  cross-pieces  are  marked  b,  b,  b,  b,  in  the 
section  (Fig.  5)  where  these  tenons  are 
shown. 

On  these  cross-pieces  rests  the  seat  (c, 
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Fig.  5),  which  is  of  \  in.  wood.  The  proper 
“  Jacobean  ”  way  of  fixing  this  down  to  the 
cross-pieces  would  be  with  wooden  pegs,  but 
the  more  modern  inventions  of  screws  or 
brads  may  perhaps  be  preferred.  I  have 
drawn  the  seat  as  coming  just  flush  with  the 
frame  (24  in.  by  18  in.),  and  slightly  rounded 
off  on  its  upper  edge,  but  some  might  choose 
to  gain  a  little  relief  by  making  it  project 
half  an  inch  on  every  side  and  finishing  olf 
with  a  moulding.  We  should  then  need  a 
seat  25  in.  by  19  in.,  and  in  this  latter  case 
if  will  be  desirable  to  cut  away  the  projec¬ 
tion  in  the  centre  of  the  back  where  the 


are  given  at  full  size  in  Fig.  7.  On  its  under¬ 
side  each  arm  has  a  mortise  1J-  in.  long  by 
f  in.  broad,  and  1J  in.  deep  to  receive  the 
tenons  of  the  legs. 

The  shape  and  ornamentation  of  the  table- 
top  on  its  under  side  are  shown  in  Fig.  4. 
This  figure  being  intended  to  show  decora¬ 
tion  rather  than  construction,  is  not  drawn 
to  scale.  The  top  is  of  f  in.  board,  and  is 
2  ft.  6  in.  square.  The  moulding  round  its 
edge  is  alike  above  and  below,  as  is  shown 
in  the  section  (Fig.  6).  In  this  section  is 
also  indicated  something  of  the  depth  to 
which  the  carved  decoration  should  be  cut. 
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In  the  very  heading  of  this  paper  I  spoke 
!  of  oak  as  the  material  for  this  piece  of  fur¬ 
niture,  and  indeed  we  could  have  nothing 
better  or  more  suitable.  We  are  accustomed 
to  look  upon  oak  as  the  one  wood  appro¬ 
priated  to  the  style.  Unquestionably  it  was 
the  wood  most  in  use  in  the  Jacobean  era; 
it  is,  however,  a  mistake  to  suppose  that  it 
was  used  exclusively.  True  it  is  that  fancy 
woods  with  the  art  of  inlaying  were  little 
employed  in  English  furniture  till  much 
later  in  the  century — till  post -Restoration 
times,  in  fact — yet  Spanish  chestnut  was 
extensively  used  in  this  country  throughout 


Fig.  L — Jacobean  Convertible  Table.  Fig.  2. —Front  Elevation.  Fig.  3.— End  Elevation,  Fig.  4.— Under-side  of  Top.  Fig.  5.— Horizontal  Section  on 

Line  a  b  from  below.  Fig.  6.— Section  of  Top.  Fig.  7.— Rosette  on  Legs  and  Arms. 


turned-up  table-top  touches  against  it,  or, 
when  in  use  as  a  chair,  the  upper  part  of 
that  member  will  tilt  forward  objectionably. 

The  arms,  on  which  the  table-top  rests 
when  turned  down,  are  cut  from  stuff  of  the 
same  thickness  as  the  legs,  namely,  2  in.,  but 
in  depth  they  are  2|  in.  They  are,  as  shown 
in  Fig.  3,  hollowed  on  their  upper  face  ;  this 
adds  to  the  comfort  of  the  chair,  and  the 
table-top  is  rendered  more  firm  by  resting 
on  four  points  only.  Below  a  corresponding 
curve  is  given,  and  the  edges  of  both  the 
upper  and  lower  curves  are  chamfered  off. 
These  arms  are  19^  in.  long,  for  if  will  be 
seen  that  their  front  ends  project  1£  in.  be¬ 
yond  the  general  line  of  the  frame.  The 
rosettes  carved  on  the  outer  sides  of  the 
arms  are  similar  to  those  on  the  legs,  and 


The  carving  here  shown  is  mere  surface 
decoration,  an  adaptation  of  the  band-work 
so  often  met  with  in  seventeenth-century 
panels.  The  interlacing  bands  are  marked 
out  by  a  line  on  each  side  incised  with  the 
V-chisel,  whilst  down  their  centres  a  shallow 
hollow  is  run  with  the  gouge,  which  hollow 
is  afterwards  enriched  by  using  the  ground¬ 
ing-punch  at  intervals,  or  by  dots  or  mark¬ 
ings  made  with  other  gouges,  as  the  fancy 
of  the  carver  may  direct.  The  top  is  shown 
to  be  fixed  to  the  arm  by  ornamental  hinges, 
and  these  should  be  let  in  so  as  to  come 
flush  with  the  surface  of  the  wood. 

None  of  the  drawings  are  given  to  scale, 
but  should  any  difficulty  arise  on  this  score, 
the  matter  can  be  soon  set  right  through  the 
welcome  columns  of  “  Shop.  ” 


the  Tudor  period  and  in  the  early  Stuart 
both  for  ecclesiastical  and  domestic  vrork. 
This  wood  has  scarcely  less  endurance  than 
oak.  I  have  worked  up  and  carved  some, 
certainly  not  less  than  200  years  old,  which 
was  as  sound  as  ever.  It  is  well  suited  for 
carving,  and,  as  a  matter  of  fact,  we  find  a 
reasonable  amount  of  old  carving  executed 
in  it,  some  of  which  is  highly  elaborate. 
Other  woods  were  also  used  at  that  date- 
in  my  own  possession  is  an  arm-chair  of  the 
time  of  Elizabeth  in  English  yew.  This 
timber,  however,  was  but  rarely  employed, 
and  then  only  slightly  carved.  I  mention 
these  matters  to  show  that  carrying  out  a 
design  like  the  present  in  some  other  wood 
than  oak  need  not  necessarily  be  incon¬ 
sistent. 
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Foreign  Competition.— It  appears  that 
the  pencils  used  in  the  Post  Office  and  other 
Government  departments  come  from  abroad, 
and  once  or  twice  questions  have  been  asked 
in  the  House  of  Commons  why  the  Govern¬ 
ment  should  not  give  the  work  to  our  own 
manufacturers,  and  so  tend  to  the  increased 
employment  of  our  own  people.  We  have 
never  yet  seen  a  satisfactory  answer  given 
to  these  questions,  which  suggest  the  ad¬ 
vertisements  of  many  firms  who  appeal  to 
the  public  to  purchase  their  commodities  and 
so  encourage  British  industries.  There  is  a 
most  satisfactory  and  conclusive  answer  to 
such  questions,  however,  and  we  make  a 
present  of  it  to  any  member  of  the  Govern¬ 
ment  who  may  hereafter  be  challenged  about 
these  pencils.  The  answer  is,  that  the  con¬ 
sumption  by  this  country  of  foreign  pencils, 
or  foreign  anything  else,  does  not  rob  our 
workers  of  one  single  hour’s  labour.  To 
understand  this,  think  for  a  moment  how 
we  get  these  foreign  pencils  or  foreign  any¬ 
thing  else.  Do  the  foreigners  give  them  to 
us  for  nothing  ?  Clearly  they  do  not — no  one 
would  say  that  they  do — yet  everyone  in 
speaking  of  this  subject  seems  to  imply  that 
they  do.  Well,  if  they  don’t  give  us  them  for 
nothing,  they  must  take  something  from  us 
in  exchange  for  them.  What  do  they  take  ? 
They  take  our  gold,  you  say.  Well,  suppose 
they  did  take  our  gold,  how  do  we  get  that  1 
Do  we  get  that  for  nothing  ?  Clearly  not ;  we 
must  give  something  to  get  it.  What  do 
we  give  1  What  can  we  give  but  the  produce 
of  British  industry  1  Thus,  when  we  consume 
foreign  articles,  even  when  we  have  given 
gold  for  these  articles,  we  are  really  con¬ 
suming  the  produce  of  British  industry.  But 
it  is  not  true  that  we  give  the  foreigners  gold 
for  these  foreign  articles  ;  on  the  contrary, 
so  successfulare  our  international  commercial 
transactions,  that  the  foreigner,  besides  send¬ 
ing  us  his  produce  to  liquidate  his  obliga¬ 
tions  to  this  country,  has  also  to  send  us  liis 
gold.  This  is  shown  by  the  return  of  the 
imports  and  exports  of  the  precious  metals 
in  bullion  and  specie — the  excess  of  the 


imports  over  exports  during  the  period 
1886-90  being  the  difference  between 
£121,465,469  (gold  and  silver  imported),  and 
£110,989,696  (gold  and  silver  exported),  or 
£10,475,773.  Alas !  the  wealth  of  this 
country. 

Conciliation  Boards. — Apropos  of  the 
Labour  disputes  in  Birmingham,  district 
rules  have  been  prepared  for  a  proposed 
conciliation  board.  In  the  present  arbitrary 
attitude  taken  up  by  both  masters  and  men, 
we  see  a  standing  menace  to  the  industries 
and  the  domestic  peace  of  the  country.  If 
the  colliers  take  a  week’s  holiday,  the  coal 
owners,  in  an  equally  arbitrary  fashion,  pro¬ 
pose  to  reduce  wages.  That  some  thousands 
of  engineers  should  strike  work  on  account 
of  a  trivial  dispute  with  their  fellow-work- 
men,  the  plumbers,  has  aroused  feelings — not 
too  justifiable— against  their  arbitrary  con¬ 
duct,  on  the  part  of  the  masters,  throughout 
the  country  ;  and,  in  the  present  serious 
decline  of  the  engineering  trades,  it  would 
be  no  marvel  if  the  masters  were  to  at¬ 
tempt  reprisals.  If  the  men  have  their 
Unions,  it  must  be  remembered  that  the 
masters  have  their  Association,  both  for 
offence  and  defence.  If  we  read  the  signs  of 
the  times  aright,  the  struggle  between 
associated  labour  and  associated  capital 
tends  to  become  more  bitter,  more  severe. 
Boards  of  conciliation  are  one  remedy  for 
these  eternal  industrial  disputes.  Their 
operations  as  yet  have  been  very  limited, 
but  they  are  well  worth  an  extended  trial. 
A  large  proportion  of  labour  disputes  arise 
from  want  of  knowledge  on  both  sides. 
Workmen  cannot  know  the  points  of  busi¬ 
ness  workings,  and  employers  seldom  take 
their  workpeople  into  their  confidence.  Bare 
unsupported  statements  are  not  believed, 
but  the  statements  officially  made  by  a  board 
of  conciliation,  whose  members  were  repre¬ 
sentatives  of  employers  and  employed ,  would 
be  received  with  implicit  confidence,  and 
prevent  disputes  which  harass  industry,  and 
inflict  untold  misery  on  the  lower  grades 
of  unskilled  labour,  and  on  dependent 
families. 

Patents. — The  number  of  inventors  and 
aspirants  to  that  title  increases  in  fair  pro¬ 
portion  to  the  population  :  even  the  per¬ 
petual  motion  illusionists  are  not  extinct, 
and  their  offerings  are  accepted  at  the 
English  Patent  Office.  By  the  way,  we  can 
scarcely  wonder  at  the  unenlightened  en¬ 
thusiast  paying  for  a  patent  for  an  impossi¬ 
bility,  so  long  as  the  educated  officers  of  the 
Patent  Office  will  grant  it.  If  anyone 
thinks  he,  or  she,  has  invented  something,  a 
model  should  be  made,  no  matter  how  rough, 
so  long  as  it  is  a  working  model ;  this  course 
will  settle  the  practicability  of  the  alleged 
invention,  and,  in  a  majority  of  cases,  will 
save  money,  time,  and  protracted  waiting 
for  ultimate  disappointment.  .An  inventor 
who  makes  a  model  before  depositing  his 
provisional  specification  will  satisfy  himself 
as  to  the  essential  features  of  his  apparatus, 
and  therefore  not  run  the  risk  of  sub¬ 
sequently  invalidating  his  patent  through 
discrepancies  of  principle  between  the  pro¬ 
visional  and  complete  specifications.  A  more 
general  knowledge  of  the  first  principles  of 
physics  and  mechanism  will  close  the  era  of 
impossible  inventions,  but  in  the  meantime 
the  making  of  a  model  is  the  antidote, 
though  it  would  be  much  better  if  the 
granting  of  patents  were  restricted  to  possi¬ 
bilities.  The  large  profits  of  the  Patent 
Office  would  then  afford  the  employment  of 
competent  technical  examiners  and  clerks. 
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Introduction :  Antiquity  and  _  Extent  of 
Usage. — In  a  prominent  position  in  the 
Octagonal  Hall  which  forms  the  centre  of 
the  National  Gallery  in  London  appears 
the  following  axiom  : — 

“  Those  works  which  have  stood  the  test 
of  ages  have  a  claim  to  our  respect  and 


veneration  to  which  no  modern  work  can 
pretend.” 

This  motto  refers  primarily  to  the  ex¬ 
amples  of  painting  by  old  masters  which  are 
exhibited  within  these  walls,  but  it  is  quite 
as  applicable  to  the  series  of  patterns  which 
are  illustrated  with  this  article.  Indeed,  on 
the  score  of  antiquity,  even  the  oldest  of  the 
paintings— dating,  though  they  do,  from  the 
thirteenth  century — appear  modern  when 
compared  with  many  of  these  patterns, 
which  can  boast  of  twenty-five  centuries  of 
continued  use,  and  yet  still  form  “  stock 
patterns”  with  the  designers  of  modern 
articles. 

Most  of  the  Greek  examples  here  given 
appear  to  have  been  developed  by  the  potters 
working  early  in  the  fifth  century  before 


Christ  ;  they  were  subsequently  used  by  the 
Greek  architects  and  the  workers  in  other 
materials. 

Many  of  the  Chinese  examples  can  no 
doubt  lay  claim  to  as  great  an  antiquity,  for 
their  ornamental  forms  are  highly  tradi¬ 
tional  ;  and  it  is  a  well-established  fact 
that  they  were  expert  workers  in  many 
of  the  arts  at  a  period  prior  to  the  date  of 
civilisation  in  the  West.  These  fret  or  key 
patterns— the  latter  term  referring  to  their 
resemblance  to  the  wards  of  a  key— have 
been  used,  modified,  and  developed  by  artists 
and  decorators  of  every  age,  clime,  and  faith, 
and  show  no  signs  of  ever  falling  into  dis¬ 
use.  Indeed,  it  is  surprising  how  fre¬ 
quently  they  are  used  upon  modern  work. 
Ample  evidence  of  the  extent  of  this  usage 
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Examples  of  Border  Patterns— Frets.  Figs.  1-16, 19,  20,  22-24,  27,  30,  36.-  Greek.  Figs.  18,  21,  25,  26,  31,  33,  39.— Chinese.  Fig.  17.— Italian.  Fig.  35.— 

Arabian.  Figs.  28,  29. — Mediaeval.  Figs.  32,  34. —  Mexican.  Figs.  37,  38,  40.—  Persian. 
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may  be  gained  by  observing  the  articles  in 
any  modern  day  furnished  room  :  it  will  be 
almost  remarkable  if  our  old  friend  is  not 
met  with  in  some  one  of  its  forms. 

In  the  examples  illustrated,  I  have  se¬ 
lected  many  unfamiliar  specimens — many 
which  have  not  been  previously  published 
— and  at  the  same  time  those  which  appear 
most  likely  to  bear  within  themselves  sug¬ 
gestions  for  further  variations. 

Archaic  Greek  Work. — It  is  a  singular 
fact — one  which  may  be  observed  in  all 
Greek  art-work  of  this  character— that  the 
earliest  examples  are  much  more  suggestive 
than  the  later  ones.  In  archaic  times  the 
fancy  seemed  more  free  to  rove  than  at  the 
later  periods,  when  the  skill  of  the  Greek 
■worker  seemed  to  be  directed  more  towards 
the  perfecting  of  established  forms  than  to 
the  development  of  new  ones.  For  this 
reason,  the  Greek  ornamental  forms  are  at 
once  very  few  and  almost  perfect. 

Utility  and  Applicability  of  these  Pat¬ 
terns. — This  collection  of  patterns  will  be 
found  useful  to  many  of  the  busy  readers  of 
Work  ;  to  instance  the  methods  of  decora¬ 
tion,  and  the  articles  to  which  they  may  be 
applied,  would  be  to  specify  almost  every 
known  craft  and  article.  As  a  general  rule, 
it  may  be  said  that  the  Greek  examples 
will  be  most  appropriate  to  the  decoration 
of  simple-shaped,  solidly  constructed,  and 
stately  articles,  whilst  the  Chinese  and  Per¬ 
sian  examples  will  be  most  suitable,  from 
their  quaint  character,  to  less  formal  articles, 
fancy  goods  generally,  and  the  like. 

Frets  are  most  suitable  for  the  decoration 
of  flat  surfaces,  fasciae  and  fillets,  or  used  as 
borders.  On  sharply-curved  surfaces  they 
will  be  more  difficult  of  execution,  and  will 
be  likely  to  appear  distorted ;  but  this  ob¬ 
jection  does  not  extend  to  surfaces  of  a 
gentle  curvature,  on  which  the  slightly 
curved  form  given  to  the  component  lines 
will  be  rather  pleasing  than  detrimental. 

Their  “setting  out”  needs  only  a  little 
exercise  of  patient  observation  ;  and  as  all 
the  lines  may  be  ruled,  ability  in  drawing  is 
not  essential  to  success. 

They  will  be  found,  perhaps,  most  useful 
to  that  large  class  of  persons  who  possess 
skill  in  the  construction  of  articles,  but  who 
experience  a  difficulty  in  the  last  stages  of 
ornament  and  decoration.  How  frequently 
we  meet  with  well-constructed  articles, 
spoiled  by  the  addition  of  ornament  of  a 
most  puerile  description  !  Little  wonder 
may  be  expressed  at  this,  if  we  consider  for 
a  moment  that  the  ornamentist  requires 
certainly  not  less  study  and  application  than 
is  necessary  to  acquire  perfection  in  other 
crafts.  To  such  workers  I  would  say,  it  is 
much  better  to  borrow  or  adapt  an  old  good 
thing  than  to  use  ornament  which  has  only 
novelty  to  recommend  it  :  such  cannot  do 
better  than  adapt  some  of  the  patterns  given 
herewith. 

Essential  Principles. — To  those  more  am¬ 
bitious  ones  who  desire  to  design  their  own 
ornament,  many  lessons  may  be  learnt  by 
studying  a  group  of  patterns  like  these.  The 
“  survival  of  the  fittest  ”  evidenced  by  their 
long-continued  use  indicates  that  there  are 
here  present  principles  which  are  essential 
to  good  ornament,  and  the  object  of  the 
study  should  be  to  discover  and  absorb 
these  principles,  to  serve  as  guides  in  de¬ 
signing  ornament  of  our  own. 

The  late  Owen  Jones  strongly  advises  this 
method  of  study,  and  lays  it  down  as  an 
axiom  that  until  the  existence  of  these 
general  principles  is  more  fully  recognised, 
little  improvement  will  take  place  either  in 
the  individual  or  the  national  taste. 


He  also  says  :  “  The  principles  discover¬ 
able  in  the  works  of  the  past  belong  to  us.” 
We  shall  be  indeed  foolish  if  we  do  not 
seek  diligently  for  them,  and  employ  them 
to  the  best  advantage  in  our  own  work. 

Let  me  endeavour  to  point  out  some  of 
these  principles.  First,  notice  the  contrast¬ 
ing  of  the  vertical  with  the  horizontal,  and 
in  some  instances  the  inclined,  lines.  This 
principle  of  contrast  is  an  ever-present 
one  in  all  good  ornament,  in  some  of  its 
forms  :  contrast  of  vertical  with  horizontal 
and  inclined  lines,  as  in  these  examples  ; 
contrast  of  straight  and  curved  lines  or 
forms ;  contrasts  of  broad  masses  and  fine 
details  ;  contrast  of  light  and  dark  ;  con¬ 
trasts  of  bright  and  subdued  colour,  and 
so  on.  Next,  observe  the  symmetrical 
proportion  in  the  length  of  the  various 
component  lines  :  this,  too,  is  a  valuable 
principle.  Now  notice  the  square  stability 
of  the  patterns  :  the  use  of  the  stra-ight 
lines  produces  this.  Ornament  composed 
wholly  of  beautiful  curves  always  has  a 
flaccid  and  flabby  appearance,  and  needs  a 
few  straight  lines  to  supply  the  desirable 
principle  of  strength  and  stability.  The 
parallelism  of  the  lines  with  the  bounding 
edge  is  also  a  valuable  feature;  it  echoes 
and  emphasises  the  primary  duty  of  a  band 
or  border,  which  is  to  bind  and  confine  the 
more  loosely  arranged  centre  patterns. 

If  these  four  principles  are  thoroughly 
grasped,  these  works  of  old  designers  will 
not  have  been  reproduced  in  vain,  and  our 
own  work  in  which  these  principles  are  acted 
upon  will  be  found  to  please  even  those  who, 
most  likely,  are  unable  to  explain  the  reason 
of  this  satisfaction. 

Description  of  the  Diagrams.— To  return 
to  the  illustration,  the  Greek  specimens 
have  been  culled  from  the  Greek  pottery  in 
the  British  Museum,  many  of  the  articles 
from  which  they  are  taken  having  been  pro¬ 
duced  about  the  year  500  b.c.  The  examples 
show  a  gradual  development  from  simple  to 
complicated  varieties.  Fig.  1  is  a  very  early 
specimen — possibly  the  parent  of  the  more 
complicated  examples  ;  it  is  executed  simply 
as  a  series  of  impressions  made  by  some 
sharp-pointed  instrument  upon  the  clay  shape 
before  firing.  Figs.  2,  3,  and  6  are  also  early 
examples,  which  served  as  the  basis  for 
further  developments.  Nearly  all  of  the 
examples  are  executed  with  some  dark- 
brown  pigment,  upon  the  natural  red  or  buff 
colour  of  the  pottery.  Fig.  11  shows  a  fret 
with  the  working  lines  displayed.  The  more 
complicated  specimens  seem  to  have  been 
arrived  at  by  adding  extra  lines  or  limbs  to 
the  simple  varieties,  by  interlacing  two  frets, 
and  in  some  cases  by  the  addition  of  in¬ 
tervening  square  features. 

Most  of  the  Greek  specimens  are  continu¬ 
ous,  but  some  few  are  fragmentary  in  cha¬ 
racter.  Nearly  all  consist  solely  of  right- 
angled  lines.  Fig.  36  is  an  exception,  and 
it  is  singular  how  close  this  corresponds 
with  the  Chinese  example  shown  in 
Fig.  39. 

The  Chinese  examples  are  from  articles  in 
the  British  and  South  Kensington  Museums. 
The  elongation,  as  in  Fig.  33,  and  the  frag¬ 
mentary  character,  as  in  Figs.  18  and  21, 
are  typical  of  Chinese  frets. 

Fig.  17  is  from  the  decorations  in  the 
Vatican,  carried  out  by  Raphael  and  his 
assistants. 

Figs.  28  and  29  are  from  mediaeval  illu¬ 
minated  manuscripts  of  the  tenth  century. 

Figs.  32  and  34  are  from  ancient  Mexican 
pottery  in  the  British  Museum.  The  in¬ 
clined  line  in  Fig.  32  is  suggestive  of 
further  modifications. 


Fig.  33  is  an  Arabian  example.  Its  raking 
lines  and  diagonal-formed  ends  led  to  the 
production  of  many  elaborate  interlace¬ 
ments  by  the  followers  of  Mahomet. 

The  Persian  varieties  are  from  illuminated 
manuscripts  in  the  British  Museum.  Figs. 
37  and  40  show  the  fret  combined  with  the 
chevron  or  zig-zag,  suggestive  of  further 
variations. 

Hints  on  “ Setting  Out.” — In  “setting 
out  ”  frets,  a  sort  of  unwritten  law  prevails 
that  the  dark  and  light  spaces  shall  be  equal, 
but  this  is  not  essential  or  altogether  desir¬ 
able.  If  the  one  portion  is  made  less,  as  in 
the  rendering  of  the  present  examples, 
where  the  black  is  thinner  than  the  inter¬ 
vening  white  spaces,  the  fret  comes  out 
clearer,  and  with,  perhaps,  a  better  effect. 
Any  of  the  frets  may  be  elongated  ;  this,  in 
some  instances,  is  an  improvement.  The 
direction  in  which  the  pattern  should  run  is 
almost  immaterial.  By  repeating  the  pat¬ 
terns  on  some  geometric  basis,  they  may  be 
developed  into  diapers  to  cover  larger  super¬ 
ficial  areas  than  bands  or  borders. 

Ancient  Labyrinths. — Portions  of  such 
patterns  were  anciently  used  as  symbols  of 
the  ancient  labyrinths,  which  were  con¬ 
structed  on  similar  plans.  The  oldest  of 
these  was  an  Egyptian  construction,  the 
ruins  of  which  still  exist  near  the  Lake 
Mceris.  The  best  known  in  classic  history 
is  the  legendary  labyrinth  in  Crete,  famous 
as  the  prison  of  the  Minotaur,  and  for  the 
fable  of  Theseus.  The  Athenians  sent  yearly 
fourteen  victims,  who  were  doomed  to  lose 
their  path  in  its  intricate  windings,  and 
to  be  destroyed  by  the  monster.  Theseus 
is  credited  with  the  destruction  of  the 
monster,  and  with  obtaining  egress  from 
the  labyrinth  by  a  clue  furnished  for  that 
purpose  by  Ariadne,  the  daughter  of  Minos. 

Garden  Mazes. — In  later  times  garden 
mazes  were  constructed  on  similar  plans. 
Most  Londoners  are  acquainted  with  the 
one  now  existing  at  Hampton  Court. 

Labyrinthes  de  Pave. — In  some  French 
Cathedrals — notably  the  one  at  Chartres — 
similar  patterns  were  executed  in  marble 
mosaic,  in  the  nave  pavement.  They  were 
a  symbolical  allusion  to  the  Holy  City 
— perhaps  a  reminiscence  of  the  places  of 
worship  of  the  Early  Christians  in  the 
Catacombs,  and  certain  prayers  and  devo¬ 
tions  accompanied  the  perambulations  of 
their  intricate  windings.  In  that  at 
Chartres,  a  person  following  the  various 
turnings  of  the  figure  would  walk  nearly 
eight  hundred  feet  before  arriving  at  the 
centre,  although  the  circumference  does  not 
exceed  forty. 

Conclusion.— The  many  other  instances  of 
the  past  use  of  these  patterns  cannot  here  be 
referred  to  ;  but  sufficient  has  been  said  to 
intimate  what  a  wealth  of  association  lies 
behind  the  familiar  Greek  key  pattern. 

[In  furtherance  of  this  all-important  sub¬ 
ject  of  Decoration  in  Design,  our  next 
number  will  include  the  first  of  a  series  of 
valuable  papers  on  Ornament  and  Decora¬ 
tion  of  all  Nations,  which  our  readers  will, 
doubtless,  make  known  to  their  friends. 
—Ed.] 


HOW  TO  SPLICE  LADDERS. 

BY  CHOPSTICK. 

I  daresay  every  man  in  the  building  trades 
has,  at  some  time  or  other,  found  it  neces¬ 
sary  to  tie  two  ladders  together  in  order  to 
get  to  a  higher  elevation  than  he  could 
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manage  to  do  with  one  only.  In  some 
places  this  is  rarely  necessary,  as  a  good 
supply  of  long  ladders  is  kept ;  but  the  long 
ones  cost  a  great  deal  of  money,  and  it  is 
also  a  difficult  matter  to  rear  them  ;  and  I 
think  it  is  a  much  better  plan  to  splice  two 
short  ones,  if  it  can  be  done  safely  and 
quickly,  than  to  trouble  with  a  long  one. 
A  good  many  men  do  not  like  going  up  on 
the  ladders  when  spliced,  on  account  of 
their  liability  to  slip  as  the  cord  stretches  ; 
and  when  a  man  is  forty  feet  from  the 
ground,  it  gives  him  a  “  turn  ”  if 
the  ladder  only  slips  an  inch— a 
fact  I  can  speak  of  from  experience, 
as  I  have  had  to  catch  for  my  life 
sometimes.  But  with  the  ladder 
spliced  as  I  am  about  to  describe 
this  never  happens  ;  and  I  have  no 
hesitation  in  saying  that  I  would 
prefer  going  up  on  two  ladders 
spliced  together,  to  going  up  on  one 
long  ladder,  for  the  reason  that  the 
two  would  be  much  stiffer  and 
would  not  sway  about  so  much 
as  the  one.  I  think  I  have  now 
said  enough  by  way  of  introduc¬ 
tion,  so  in  a  very  few  lines  I  will 
give  instructions  to  enable  any¬ 
one  to  try  my  way  for  them¬ 
selves. 

We  will,  by  way  of  illustra¬ 
tion,  suppose  that  we  have  work 
to  do  thirty  feet  from  the  ground, 
and  have  a  25  ft.  and  a  15  ft. 
ladder  to  do  it  with.  In  the  first 
place,  we  must  have  two  ropes — 
ordinary  scaffold  ropes  will  do — 
then  place  the  longer  ladder  in 
position  against  the  wall,  and  the 
shorter  one  in  front  of  it  (as  shown 
in  Fig.  1) ;  then  double  one  rope 
in  half,  and  pass  the  loop  under 
the  bottom  stave  of  the  hind¬ 
most  ladder,  and  pass  the  two 
loose  ends  through  it,  thus  fixing 
it  to  the  round  in  the  centre,  and 
leaving  two  ends  of  equal  length. 

Pass  these  ends  upwards  between 
the  two  ladders  until  you  get  to 
the  proper  height  (in  this  case  it 
will  be  the  eighth  stave),  then 
bring  them  through  to  the  front. 

We  have  now  got  as  far  as 
shown  in  Fig.  1,  and  must  now 
mount  the  shorter  ladder,  while 
our  mate  lifts  up  the  hindmost 
one  until  the  bottom  stave  is  on 
a  level  with  the  stave  which  the 
rope  is  passed  over  ;  then  give  the 
two  ropes,  or  rather  the  two  ends 
of  the  rope,  a  twist,  and  bind  one 
round  the  two  ladder  sides  as 
many  times  as  the  length  will 
alimv,  finishing  it  off  by  passing 
theei.'!  between  the  rope  and  the 
ladders  ;  then  bind  the  other  side 


NOTES  FOR  WORKERS. 

Dr.  Wolf,  of  Heidelberg,  has  discovered  two 
minor  planets  by  means  of  photographic  plates 
taken  on  the  22nd  and  23rd  of  December,  1891 . 

The  art  of  stellar  photography  has  made  rapid 
strides  of  late  years,  and  has  now  become  a  powerful 
instrument  in  astronomical  research. 

The  effect  of  the  earthquake  on  the  beautiful 
cone  of  Fujiyama,  in  Japan,  is  that  the  south-western 
slope  of  the  summit  is  wholly  destroyed,  there  being 
a  subsidence  4,000  ft.  long,  2,000  ft.  wide,  and 
1,000  ft.  deep. 


Fig.  1.— Ladders  ready  for  Splicing.  Fig.  2.— Ladders  Spliced. 
Fig.  3.— Details  of  Splicing. 


the  same.  You  have  now  only  to  put  the 
other  rope  on  in  the  same  way  at  the  top  of 
the  shortest  ladder,  and  the  appearance  will 
be  as  shown  us  in  Fig.  2  ;  and  on  trying  it 
you  will  find  that  it  will  not  slip  in  the 
slightest  manner,  while  the  time  occupied 
in  making  the  splicing  will  be  found  to  be 
far  less  than  that  occupied  in  rearing  a 
30  ft.  ladder.  I  have  shown  in  Fig.  3 
details  how  to  bind  and  fasten  off  the  rope, 
and  I  think  no  one  will  fail  to  understand 
this  short  but,  I  hope,  useful  paper.  To  those 
workmen  who  are  in  the  habit  of  tying  and 
requiring  to  use  rope  knots,  I  cannot  do 
better  than  recommend  a  careful  study  of 
the  series  on  “Knotting  and  Working  Cord¬ 
age,”  which  appeared  in  Yoi.  III.  of  Work. 


An  electric  fog  bell  hag  been  erected  at  the  port 
of  Ravenna,  in  the  Adriatic.  A  current  is  conveyed 
to  it  from  a  battery  in  the  lighthouse,  about  1,000 
yards  distant. 

A  gallon  of  distilled  water  contains  277,274 
cubic  inches,  and  weighs  10  lbs. 

One  horse  power  equals  33,000  foot-pounds  per 
minute.  This  is  a  purely  arbitrary  quantity,  and 
was  adopted  by  Watts  on  the  supposition  that  an 
ordinary  horse  could  raise  33,000  lbs.  through  a 
height  of  1  ft.  in  one  minute. 

The  American  navy  have  adopted  for  use  for 
heavy  guns  a  smokeless  powder,  the  joint  invention 
of  Professor  Munroe  and  Commander  Jewell. 

A  Parisian  electrician  has  succeeded  in  forcing 
violets  by  the  aid  of  electricity,  and  sent  a  bunch  of 
these  flowers,  only  four  hours  old,  to  the  ex-Empress 
Eugenie. 


SCIENCE  TO  DATE. 

Halogen  Salts  of  Csesium. — A.  remarkable  series 
of  eight  compounds  of  the  metal  caesium  with  the 
halogens  have  been  discovered  by  Messrs.  Wells  and 
Penfield  in  America.  The  formulae  of  these  com¬ 
pounds  are  Csl3,  CsBrI2,  CsBr„I,  CsCIBrI,  CsCl2I, 

|  CsBr3,  CsClBr2,  CsCLBr.  They  are  all  prepared 
j  by  adding  the  requisite  quantity  of  iodine,  bromine, 

1  or  chlorine  to  a  haloid  salt  of  caesium,  and  cooling 
I  or  evaporating  to  the  crystallising  point.  The  salts 
are  perfectly  stable.  They  are  very  interesting 
theoretically.  We  cannot  suppose  that  caesium  is 
i  trivalent,  for  that  would  be  opposed  to  the  Periodic 
law  of  Mendelejeff,  and  hence  they  must 
be  regarded  as  double  salts. 

Dust  in  the  Air.— Mr.  Aitken,  who 
some  time  ago  invented  an  apparatus  for 
counting  the  number  of  dust  particles  in 
a  given  volume  of  air,  in  a  paper  before 
the  Royal  Society  of  Edinburgh  has 
come  to  the  following  conclusions  after 
two  years’  observations  :  The  air  in 
inhabited  districts  is  always  impure,  and 
the  dust  is  carried  by  the  wind  to  enor¬ 
mous  distances.  Dust  is  found  in  the 
air  even  on  the  summits  of  mountains. 
When  there  is  much  dust,  fogs  are 
thicker,  and  great  humidity  gives  great 
density  to  the  atmosphere  when  it  is 
accompanied  by  a  great  quantity  of  dust. 
Further,  there  is  more  dust  the  higher 
the  temperature,  and  a  great  quantity 
of  dust  reduces  the  transparency  of  the 
air. 

March  of  Electricity.— The  beautiful 
experiments  of  Mr.  Tesla,  which  were 
recently  shown  to  crowded  audiences  at 
the  Royal  Institution,  indicate  what  a 
wonderful  advance  has  been  made  in 
electrical  science.  It  seems  that  the  light 
of  the  future  will  be  a  soft  phosphores¬ 
cent  glow,  the  colour  of  which  may  be 
arranged  to  suit  any  taste.  Our  rooms 
will  be  electrical  fields  in  a  state  of 
rapidly  alternating  electrical  stress,  in 
which,  though  nothing  is  sensible  to  the 
occupant,  vacuum  tubes  and  phosphores¬ 
cent  globes  will  shed  their  light  wherever 
they  may  be  placed,  no  connecting  wires 
or  any  attention  being  necessary. 

Chlorobromides  of  Carbon. — There 
are  three  chlorobromides  of  carbon  indi¬ 
cated  by  theory — viz.,  CCl3Br,  CCl2Br2, 
and  CClBr3.  The  first  was  prepared 
some  time  ago  by  heating  bromine  and 
chloroform  together  in  a  sealed  tube  to 
170°  C.  M.  Besson  has  now  succeeded 
in  preparing  the  remaining  two  by 
simply  carrying  the  operation  further. 
The  sealed  tube  is  opened  at  intervals 
to  allow  of  the  escape  of  the  enormous 
volumes  of  gases  produced,  and  then, 
being  re-sealed,  is  heated  to  a  higher 
temperature.  The  reaction  is  complete 
at  275°  C.,  and  then  the  three  substances 
may  be  separated  from  the  product  by 
fractional  distillation.  CCl3Br  is  a 
liquid,  while  the  other  two  are  solid 
substances. 

Velocity  of  Electricity  in  Submarine 
Cables. — Recent  experiments  have  shown 
that  the  velocity  of  electricity  in  subma¬ 
rine  cables  is  8,000  miles  in  1'05  seconds. 

Collection  of  Chemical  Elements.— 
Prince  Lucien  Bonaparte  has  bequeathed 
to  the  South  Kensington  Museum  a 
valuable  collection  of  the  chemical  elements.  All 
the  elements,  with  the  exception  of  one  or  two— 
the  existence  of  which  is  doubtful — are  repre¬ 
sented,  even  to  the  one  most  recently  discovered 
— viz. ,  germanium.  They  are  on  view  in  the  Science 
Collections,  and  our  London  readers,  at  least, 
should  examine  the  collection.  It  would  well 
repay  a  visit. 

New  Star  in  the  Milky  Way.— A  new  star  has 
been  discovered  in  the  Milky  Way  about  2°  south  of 
X  Aurigse.  It  has  a  yellow  tint,  and  is  of  the  sixth 
magnitude. 

Action  of  Water  Vapour  on  Magnets.— A  Swiss 
paper  is  responsible  for  the  following  :  Magnets, 
when  heated  in  steam,  lose  from  27  to  67  per  cent, 
of  their  magnetic  power,  but  after  re-magnetising 
them  and  submitting  them  to  the  same  action,  the 
lossof  magnetic  power  is  insignificant,  and  diminishes 
continually  as  the  operation  is  repeated. 
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TRADE:  PRESENT  AND  FUTURE. 


***  Correspondence  from  Trade  and  Industrial 
Centres,  and  Hews  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Painting  and  Decorative  Trades.— Trade  in 
the  provinces  generally  is  much  better  than  in  the 
metropolis.  In  the  leading  South  Wales  centres, 
Cardiff,  Swansea,  and  Newport,  it  is  very  good. 
From  the  north  also  the  report  is  satisfactory. 

Building  Trade. — Owing  to  the  fine  weather, 
building  is  going  on  rapidly  on  the  outskirts  of 
Liverpool  ;  large  numbers  of  houses  are  being  built, 
and  a  great  deal  of  jerry  work  is  being  done.  These 
houses  have  “all  the  latest  improvements,”  many 
including  electric  bells  throughout.  As  far  as  the 
latter  are  concerned,  owing  to  bad  connection,  they 
prove  mere  ornaments,  and  will  not  ring.  Work  is 
progressing  on  the  new  University  College,  and  in  a 
short  time  plans  will  be  issued  of  a  new  General 
Post  Office  for  Liverpool,  so  that  the  building  trade 
promises  well.  There  is  very  little  change  in  the 
prices  of  materials  ;  the  only  figures  I  can  now  give 
arc:  Spirit  of  turps,  26s.  9d.  to  27s.  per  cwt.  ; 
refined  petroleum,  American,  5jd.  to  6^d.,  Russian, 
4jfd.  to  lid.  per  gal. ;  Manilla  hemp,  £26  15s.  to 
£27  per  ton. 

Hardware  Trade1. — Messrs.  Charles  Cammell  & 
Co.,  the  armour  plate  manufacturers,  have  declared 
their  usual  annual  dividend  of  121  per  cent.  The 
net  profits  for  the  year  were  £175,712  19s.  5d.  ;  the 
balance  from  last  year  being  £38,496 16s.  5d.,  making 
a  total  of  £187,959  15s.  10d.,  from  which  an  interim 
dividend  of  6  per  cent,  was  paid  last  October.  Happy 
shareholders  !  At  the  close  of  the  meeting,  the 
shareholders  were  invited  to  witness  the  rolling  of 
a  monster  armour  plate.  One  of  the  turreted  war¬ 
ships  the  Government  are  having  built  is  the 
RamiUies,  which  will  have  two  barbettes,  one  fore 
and  one  aft,  and  each  barbette  will  be  composed  of 
twenty-two  plates.  These  are  being  manufactured 
at  the  Cyclops  Works,  and  the  plate  rolled  on  this 
occasion  for  the  fore  barbette  is  17  ft.  long,  6  ft.  8  in. 
wide,  and  17  in.  thick.  The  weight  in  the  rolled 
state  was  51  tons  ;  when  planed  and  fitted,  it  will 
be  reduced  to  33  tons.  In  Birmingham  and  district, 
the  coal  crisis  has  had  disastrous  results,  some  of 
the  ironworkers  not  having  yet  got  over  its  effects. 
One  large  order  for  £3,000  worth  of  iron  has  been 
sent  to  Belgium  from  Wolverhampton,  the  iron¬ 
master  claiming  that,  by  so  doing,  he  can  gain  £1 
per  ton  more  profit  than  if  he  starts  his  own  works 
going. 

Cycle  Trade.— In  Australia,  there  are  nine 
months  in  which  this  pastime  may  be  indulged  in, 
the  remaining  three  months  being  too  hot  for 
cycling.  As  to  the  trade,  a  number  of  the  British 
houses  are  represented  there.  Marriott  &  Cooper, 
as  also  Singer  k  Co.,  of  Coventry,  have  long  had  a 
dep6t  there,  while  one  of  the  Jennings  Brothers,  of 
Glasgow  and  Manchester,  opened  a  d4pot  in  Mel¬ 
bourne  some  five  years  ago,  and  holds  agencies  for 
new  Howes,  Swifts,  Bayliss  &  Thomas,  Sharral  & 
Lyle,  etc.  Other  houses  are  also  represented,  as 
the  Humber  and  Raglan.  The  trade,  however,  is 
not  likely  to  develop  quickly,  as  the  Australian 
roads,  except  in  or  near  the  towns,  are  bad  for 
cycling.  An  authority  says  if  the  roads  there  were 
as  good  as  our  own,  Australia  would  soon  “lick 
creation  ”  as  a  cycling  country.  In  Wolverhampton, 
the  state  of  the  trade  may  be  gleaned  when  it  is 
mentioned  that  the  Humber  Co.  have  nearly  as 
many  orders  on  their  books  at  the  present  time  as 
they  executed  during  the  whole  of  last  year.  The 
works  are  going  till  ten  o’clock  at  night,  and  this  to 
fill  almost  entirely  foreign  orders,  two  of  which  may 
he  mentioned — one  for  an  American  house,  750 
machines,  and  one  for  a  German  house,  550 
machines.  With  regard  to  the  home  trade,  they 
declare  they  never  had  so  many  inquiries  so  early 
in  the  season. 

Iron  Trade. — At  the  Middlesbro’  market  it  was 
expected  there  would  have  been  a  substantial  rise  in 
the  price  of  iron,  but  Middlesbro’  warrants,  which 
still  continue  to  regulate  the  price  of  iron,  were 
lower.  The  immediate  decreases,  both  in  make  and 
stocks,  are  more  likely  to  be  much  heavier  even  if  the 
strike  of  Durham  miners  were  to  terminate  at  once, 
but  it  may  continue  another  month.  As  I  write  it 
seems  probable  that  not  more  than  seven  furnaces 
Will  shortly  be  in  operation.  The  merchants  are  not 
willing  to  sell  any  No.  3  Cleveland  GMB  at  less 
than  37s.  6d.,  though  small  lots  were  procurable  at 
37s.  3d ;  makers  were  asking  38s.  and  40s.  Middles¬ 
bro’  warrants  were  quoted  37s.  cash,  grey  forge  at 
37s.  3d.  The  shipments  are  very  small,  and  owing 


to  the  strike,  a  large  proportion  of  the  spring  busi¬ 
ness  with  the  Continent  is  being  diverted  to  other 
districts.  Iron  founders  and  engineers  have  been 
able  to  stock  coal,  and  are  mostly  working  pretty 
regularly,  but  shipbuilders  are  beginning  to  be 
affected  for  want  of  iron  and  steel.  Some  consumers 
are  sending  to  the  Midlands  for  supplies.  A  fair 
supply  of  coal  is  being  brought  from  other  districts, 
chiefly  for  household  purposes. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


*«*  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Artist’s  Easel.— W.  S.  ( Woodbridge i  writes:— 
“I  beg  to  submit  to  the  readers  of  Work  sketches 
of  artist’s  sketching  easel  I  designed  and  made  for 
myself  several  years  ago,  and  which  I  have  found 
very  useful.  Fig.  1  is  a  sketch  of  the  easel  as  stand¬ 
ing  ready  for  use,  and  Fig.  2  shows  it  folded  ready 
to  carry  off.  1  think  it  will  be  plainly  seen  from 
sketches  that  the  two  front  legs  are  screwed  to 
block  just  wide  enough  apart  to  allow  Che  back  leg, 


when  folded,  to  come  between  them,  and  far 
enough  down  to  allow  the  two  front  legs  to  open 
out  to  a  convenient  width.  The  back  leg  is  hinged  to 
block  with  ordinary  butt  hinge,  and  three  more  are 
used  to  form  joints  in  legs.  If  small  hasps  are  put 
on  legs  as  shown,  they  will  make  it  quite  strong  and 
rigid  when  in  use.  All  other  details  are  the  same  as 
in  the  one  described  by  A.  Conway  (No.  143,  page 
614).” 

Two  Armourers’  Hammers.— C.  J.  F.  (East¬ 
bourne)  writes  : — “I  was  pleased  to  see  the  above 
article  in  Work  (see  page  807,  No.  155,  Vol.  in.).  It 
is  interesting  to  readers,  whatever  their  occupation 
may  he,  illustrating,  as  it  does,  tools  of  former  ages, 
which  are  also  works  of  art.  The  sketch  of  No.  1 
does  not  show,  nor  does  the  writer  state,  the  shape 


of  the  pane.  Supposing  it  to  be  straight,  like  a  car¬ 
penter’s  hammer,  both  it  and  the  face  would  be 
suitable  for  curving  the  strips  of  st.eel  at  the  waist 
and  joints  of  a  suit  of  armour,  just  as  a  cooper 
stretches  and  curves  hoop-iron  for  casks,  etc.  If 
the  pane  is  curved  instead  of  straight,  it  could  then 
be  used  for  sinking  edges  in  the  crease  and  for 
wiring,  as  at  the  neck  and  arm-holes  of  a  breast¬ 
plate  ;  the  broad  square  face  being  also  used  for 
smoothing  and  planishing.  No.  2,  strictly  speaking, 
can  hardly  be  called  an  armourer’s  hammer,  though 
used  for  the  decoration  of  armour.  I  might  suggest 
that  it  was  used  for  damascening,  the  short,  slight 
handle  being  only  suited  for  dealing  light  blows— 
the  curved  pointed  beak  for  shaping  and  curling 
the  wire  into  the  channels  prepared  for  it,  and  the 
diamond-shaped  face  for  finishing  off,  and  for  use  in 
corners,  etc.  The  head,  being  of  bronze,  would  be 
unsuited  for  any  other  work.  Both  it  and  the 
handle,  being  inlaid  with  wire,  seem  to  point  to 
the  purpose  for  which  it  was  intended,  and  could  ’<  e 
shown  as  specimens  of  the  owner's  skill,  just  as  the 
smith  with  chisel  and  punch  ornamented  his  ham¬ 
mers,  or  the  carpenter  with  gouge  and  knife  carved 
and  decorated  his  tools.  I  should  like  to  know 
where  they  may  be  seen,  and  also  to  become  ac¬ 
quainted  with  Carolus  Rex.  I  am  a  sheet-metal 
worker  by  trade,  and  the  subject  of  armour  is  one  I 
am  particularly  interested  in.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Chilled  steel.— Magnet.— You  can  make  use  of 
it  for  the  purposes  yon  name.  Send  it  to  Crompton 
and  Co.,  Chelmsford.— J. 

Boiler.— G.  H.  B.  (Ho  Address).— I  should  not 
like  to  say,  but  certainly  very  little.  It  is  too  thin, 
and  it  should  have  been  brazed,  not  soldered.  Do  not 
venture  on  more  than  eight  or  ten  lbs.  per  inch.— J. 

Blacklead  to  Iron.— J.  T.  [Biggleswade).— T\i<} 
ordinary  blacklead  (plumbago)  of  commerce  is  pre¬ 
pared  with  sufficient  binding  qualities  to  stand, 
when  mixed  with  water,  a  fair  amount  of  rubbing 
without  being  detached  from  the  surface  so  coated. 
The  only  addition  the  writer  can  suggest  to  increase 
that  adhesive  quality  would  be  of  the  nature  of 
beer,  vinegar,  or  a  weak  solution  of  shellac.  Black- 
lead  can  also  be  used  as  a  wash  by  diluting  with 
gum-water.  If  yon  go  beyond  this  degree  of  hinder, 
it  is  a  question  whether  the  pigment  or  mineral 
would  not  lose  other  properties  of  vital  value.  For 
instance,  if  the  particles  are  encased  in  any  skin, 
however  thin  and  imperceptible,  it  stands  to  reason 
the  D  iction  could  not  produce  a  proper  polish. 
Besides  this,  nothing  that  heat  will  affect  would 
answer  the  purpose,  for  reasons  which  are  self- 
evident.  Berlin  black  is  a  lustreless  black  fluid, 
with  which  hammered  art  mctal-work  (iron)  is 
usually  coated.  Upon  this  blacklead  will  doubtless 
“take”  much  better  than  upon  the  smooth  iron. 
Turpentine  could  he  used  to  spread  the  blacklead 
with  instead  of  water,  and  you  might  try  the  bind¬ 
ing  effect  of  a  little  Berlin  black  into  it.— F.  P. 

Removing  Varnish  Coats.— W.  G.  (Bruton).— 
There  are  several  “patent”  pastes  and  solutions  on 
the  market  for  effecting  the  removal  of  oxidised 
paint  and  oils.  Their  nature  must  be  strongly 
alkaline,  and  their  action  is  to  saponify  the  har¬ 
dened  films— that  is,  to  break  and  dissolve  the 
paint  by  chemical  action.  Common  hot  lime  and 
soda,  say,  in  equal  parts,  dissolved  in  water  to  a 
thick  paste  or  batter,  will  answer  the  purpose 
equally  as  well  as  the  “  6d.  per  pound  ”  patent  mix¬ 
tures.  Get  an  old  paint  brush  to  put  the  “pickle” 
on  with.  Let  it  stand  for  a  time,  but  not  long 
enough  to  dry,  and  then  scrape  off  with  a  plumber’s 
shave-hook,  or  other  suitably  shaped  tool.  If  all  the 
paint  does  not  come  off  first  time,  repeat  the  pro¬ 
cess.  When  all  old  stuff  is  removed,  and  before  the 
surface  has  time  to  dry,  well  wash  off  all  remaining 
traces  of  paint,  and  pickle  with  cold  water  and 
hard  brush.  Don’t  unnecessarily  soak  the  wood 
with  water.  When  thoroughly  clean  and  dry,  coat 
with  vinegar  all  parts  so  treated.  This  kills  any 
remaining  trace  of  the  alkalies.  Two  coats  are 
safer  than  one.  If  you  omit  this,  the  new  work  may 
he  destroyed  by  minute  traces  of  the  pickle.  When 
thoroughly  dry,  glass-paper  down,  and  treat  with 
paint  or  varnish  just  as  if  it  were  new  wood.— F.  P. 

Iron  Scroll-work.  —  G.  M.  (Swaffham).  —  The 
subject  has  not  yet  been  treated  in  extenso  in  W ore. 
A  series  is,  however,  now  appearing  (Nos.  157,  159, 
162)  in  the  present  volume,  and  in  this  a  very  fair 
representative  selection  of  examples  of  bent  iron¬ 
work  will  be  illustrated  and  explained.— J . 

Work  in  Australia.— S.  L.  (Sydney,  H.S.  TV.).— 
Thanks  for  your  encouraging  letter.  Amateurs  like 
yourself  shall  be  well  provided  for,  and  we  shall  be 
glad  to  hear  from  you  occasionally  as  to  matters  at 
the  Antipodes.  Our  publishing  and  publicity  de¬ 
partments  will  attend  to  the  points  alluded  to  in 
your  letter.— Ed. 

Water  Motor.  — R.  B.  T.  (Frome).  —  I  cannot 
gather  from  your  letter  what  type  of  motor  you 
refer  to,  hut  suppose  it  to  be  a  turbine.  If  you  want 
a  reply  to  be  of  any  use,  you  must  send  a  clear 
sketch  of  the  “wheel”  and  the  rest,  and  repeat 
yonr  questions  along  with  the  sketch. — J. 

Soldering.— J.  W.  (Leeds).— You  will  find  full 
instructions  for  making  solder,  and  also  how  to 
apply  it  with  the  iron,  and  also  how  to  use  resin 
and  spirits  of  salts,  if  you  will  procure  Nos.  17,  23. 
and  32,  Vol.  I.  of  Work,  as  well  as  much  more  on 
the  same  subject.  If  you  have  any  difficulty  in 
procuring  the  back  numbers  from  your  newsagent, 
write  for  them  to  the  publishers.— R.  A. 
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Copper  Boiler.— E  C.  (.Birkenhead).—' The  pres¬ 
sure  your  boiler  will  stand  safely  depends  on  the 
workmanship.  The  metal  is  stout  enough  to  stand 
100  lbs.  pressure  to  the  inch  without  risk.  But  then, 
you  i nay  have  injured  the  metal  by  brazing;  and, 
further,  I  very  much  doubt  if  you  will  make  steam- 
tight  joints  with  bolts,  as  you  propose  to  do.  Rivet¬ 
ing  and  caulking  are  the  proper  and  only  sure 
methods.  If  this  were  done,  I  think  I  could  advise 
you  to  work  at  40  lbs.  pressure,  and  then  you  might 
manage  to  drive  a  i  h.-p.  engine.  But  if  you  blow 
up,  I  shall  get  the  blame,  and  so  I  shall  say  do  not 
work  beyond  20  lbs.,  unless,  indeed,  you  have  the 
boiler  tested  first  by  hydraulic  pressure  to  double 
its  intended  steam  pressure.  The  safety-valve  for 
20  lbs.  pressure  may  be  made  to  the  proportions 
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Copper  Boiler. 

shown  in  the  figure.  Let  the  valve.  A,  be  i  in.  in 
diameter,  the  length  of  fulcrum,  b,  i  in.,  the  length 
of  lever,  c,  3  in.,  then  by  formula 

w  _  area  of  a  x  b  x  pressure, 

you  will  have-  '1963  ip' ■  *  75  iD'..x  20  =  '98  tbs. 

3  m. 

That  is  the  weight  w  will  be,  '98  of  a  lb„  and  that 
will  be  the  weight  of  a  cast-iron  ball— roughly,  13 
in.  diameter.  You  ask  about  cross-tubes  in  up-take. 
Do  not  put  them  in.  They  would  be  too  short  to  be 
of  much  service.  And  exposed  as  they  would  be  to 
the  direct  heat  of  the  gas  flame,  they  would  become 
burned,  and  leak.  '  You  cannot  carryout  the  details 
of  a  large  boiler  in  a  workable  manner  in  a  model. 

Sash.— W.  R.  J.  (Camberwell).— It  you  had  only 
sent  a  section  through  the  part  of  light  you  consider 
the  best  for  ventilating  your  plants,  I  could  have 
told  you  exactly  what  to  do,  but  I  have  assumed 
there  is  nothing  out  of  the  ordinary  about  it.  The 
simplest  and  cheapest  method  I  know  of  is  to  cut 
out  about  9  in.  of  glass  on  either  or  both  sides  of 
ridge,  and  put  in  a  new  top  rail,  as  shown  ;  then 
take  a  piece  of  wood  about  3  in.  longer  than  the 
square  of  glass  is  wide,  and  hang  it  to  the  fillet,  a  ; 
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Sketch  showing  Method  of  forming  Ventilator 
in  existing  Span  Light. 

this  flap  er  ventilator  should  be  strengthened  and 
kept  from  warping  with  two  pieces  of  galvanised 
iron  screwed  on  either  on  top  or  underneath, 
about  i  in.  thick  by  13  in.  wide.  The  joint  at  B 
should  be  covered  with  a  piece  of  4  lb.  lead,  as 
shown  by  thick  black  line.  The  ventilator  can  be 
as  long  as  you  like,  embracing  two,  three,  four, 
or  even  six  squares  ;  but  if  you  do  not  want  to  alter 
the  construction  of  your  light,  do  not  cut  the  bars, 
but  insert  the  new  top  rail  (c)  between  them.  The  I 


ventilator  is  opened  by  means  of  a  pulley,  and 
quadrant  and  cord,  or  by  means  of  one  of  the  many 
patent  fanlight  openers  (Ball's,  for  instance).  You 
will  find  an  exhaustive  treatise  on  House  Painting 
in  Nos.  27,  29,  35,  30,  42,  43,  44,  46,  50,  and  52  of  Voi.  I. 
— E.  D. 

Fret  Photo  Frame.— W.  W.  (Wokingham).— 
We  do  not  believe  photo  frame  in  fretwork,  sub¬ 
mitted  by  A.  D.  (Monkwearmouth)  in  No.  152  of 
Work,  is  to  be  bought.  The  pattern  was  given  for 
you  and  other  fretworkers  to  make  use  of. 

Fountain.  —  Woodbine,  — Your  proposed  ar¬ 
rangement  will  certainly  not  work.  By  no  me¬ 
chanical  contrivance  can  water  be  caused  to  raise 
itself  above  its  own  level.  According  to  your 
sketch,  you  expect  the  water  to  pump  itself  up  to  a 
higher  level,  and  overcome  the  friction  of  a  water¬ 
wheel  and  pump  in  so  doing.  To  raise  water  or 
anything  else,  energy,  or  work,  must  be  expanded, 
and  no  such  work  is  provided  for  in  your  scheme, 
which  is,  in  short,  an  attempt  at  perpetual  motion, 
and  one  that  has  often  been  proposed  before.  Do 
not  waste  any  more  time  or  thought  over  it,  but  if 
you  have  leisure  time,  read  up  some  sound  work  on 
mechanics,  then  you  will  not  again  fall  into  a 
similar  error.— F.  C. 

Workshop  Erection.— J.  W.  B.  (Brixton).— 
From  my  reading  of  an  abstract  of  the  Factory 
Act— if  you  do  not  employ  boys,  have  no  machinery 
in  the  shop,  and  only  have  one  man  in  it— I  think 
you  will  not  come  under  the  provisions  of  the  Act ; 
but  as  there  may  have  been  some  alterations  lately, 
it  might  be  advisable  for  you  to  get  a  copy,  which 
you  can  do  from  Messrs.  Eyre  &  Spottiswoode ;  or 
any  local  bookseller  would  procure  one  for  you. 
But  there  is  another  point  on  which  you  may  be 
liable  to  a  penalty.  If  you  have  built  the  workshop 
in  the  yard,  and  have  not  submitted  a  plan  to  the 
local  authority  or  vestry,  or  if  it  has  been  made 
inside  tbe  house  you  maybe  required  to  give  notice. 
If  you  have  not  done  this,  you  had  better  see  the 
engineer  or  surveyor,  and  offer  to  submit  a  plan  or 
give  notice  (if  it  is  required).  When  you  are  at  the 
office  you  may  be  able  to  ascertain  if  you  come 
under  the  Factory  Act  at  the  same  time,  as  they 
will  most  probably  have  a  oopy.  I  know  that  this 
is  required  in  the  country,  and  suppose  there  will  be 
a  similar  regulation  in  London.— M. 

Laggings.— Oldham  Engineer.— (1)  You  had 
better  rub  off  the  old  paint  or  varnish  with  glass- 
paper,  firing  it  first,  if  necessary.  (2)  To  find  the 
pressure  on  a  safety-valve  in  pounds  per  square 
inch,  add  half  the  weight  of  the  lever  to  the  weight 
of  the  ball ;  multiply  this  sum  by  the  length  mea¬ 
sured  horizontally,  from  the  centre  of  the  ball  to 
the  fulcrum  ;  divide  the  product  by  the  horizontal 
distance  from  the  centre  of  the  valve  to  the  fulcrum  ; 
add  the  weight  of  the  valve,  and  divide  the  result 
by  the  area  of  the  valve  in  square  inches.  An 
example  may  make  this  clearer  to  you.  Let  the 
valve  be  3  in.  diameter  =  7  sq.  in.  area  at  its  seating ; 
distance  from  weight  to  lever-fulcrum  =  26  in. ; 
distance  from  centre  of  valve  to  lever-fulcrum  = 
4  in. ;  weight  of  ball  =  50  lbs. ;  weight  of  valve  = 
4  lbs. ;  weight  of  lever  5  lbs. ;  then 

50  +  |  =  523  lbs. ;  523  x  26  =  1365 ;  =  3413  ; 

3453 

3411  +  i  —  3453 ;  -y~  =  49^-  lbs.  per  sq.  in. 

This  is  the  pressure  at  which  the  valve  will  blow 
off ;  hut  it  will  not  shut,  if  it  has  a  conical  bed,  until 
the  pressure  is  somewhat  less,  because  while  it  is 
open  the  steam  is  pressing  against  a  larger  area 
than  it  does  when  the  valve  is  closed.  For  this 
reason  it  is  desirable  to  make  the  seating  as  narrow 
as  is  practicable,  so  that  the  pressure  may  not  fall 
much  below  that  to  which  the  valve  is  set.— F.  C. 

Resolution  of  Forces.— Corkscrew.— You  will 
have  to  use  a  general  formula.  Take  any  two  lines, 
a  k  and  a  l,  making  an  acute  angle  a  between 
them.  Through  a  draw  any  straight  line,  a  m,  and 
cut  off  a  part,  A  B,  equal  to  the  resultant,  R. 
Through  b  draw  b  c  parallel  to  a  l,  and  meeting  a  k 
at  c,  and  also  b  d  parallel  to  a  k,  meeting  al  at 
D.  Then  a  c  is  one  component,  say  q,  and  a  d  is  the 
other  component,  p.  From  b  drop  a  perpendicular, 
b  e,  on  to  a  l.  Now  note  that  because  a  c  is  parallel  to 
b  d  the  angle  b  d  e  is  equal  to  the  angle  cad: 
i.e.,  to  a  (by  Euclid  I.  29)  ;  and  also  that,  by  the 
properties  of  parallelograms,  b  d  is  equal  to  a  c : 
i.e.,  to  q  (by  Euclid  I.  34).  As  angle  a  is  an  acute 
angle,  then  angle  b  d  a  is  an  obtuse  angle,  and  the 
triangle  a  b  d  is  an  obtuse-angled  triangle.  By 
Euclid  II.  12,  in  obtuse-angled  triangles,  the  square 
on  the  side  opposite  the  obtuse  angle  (i.e  ,  the 
square  on  a  b)  is  equal  to  the  sum  of  the  squares 
on  the  sides  containing  the  angle  (i.e.,  the,  squares 
on  a  d  and  b  d)  and  the  rectangle  contained  by 
the  side  (a  d),  on  which,  when  produced,  the 
perpendicular  (b  e)  falls,  and  the  part,  o  e,  between 
that  side  and  the  perpendicular.  Thus,  (a  b)3  = 
(A  D)3  +  (B  D)2  +  2  A  D,  D  E — I.e.,  R2  =  P3  +  Q2  + 

2  P,  D  e.  Now  D—  is  a  trigonometrical  ratio  called 

the  cosine  of  the  angle  b  d  e,  or,  shortly,  cos.  b  d  e, 

i.e.,  cos.  a.  Then  if  =  cos.  a,  then  d  e  =  b  d, 
b  d 

cos.  a  ;  but  b  d  =  Q,  and,  therefore,  d  e  =  q  cos.  a. 
Therefore  our  formula  becomes  :  r3  =  f3  +  2  p,  q, 
cos  a.  This  formula  is  universally  true  for  all 
forces.  In  your  case,  r  =  20,  a  =  60°,  and  if  we  call 
p  =  x,  then  q  will  =  (22— x),  because  P  +  q  =  22. 
Thus  :  202  =  x3  +  (22— x)3  +  2  x  (22— x)  cos.  60°.  On 
referring  to  a  table,  you  will  see  that  the  cosine 
of  an  angle  of  60°  =  3  :  thus  our  sum  now  becomes, 


400  =  x2  +  484— 44a;  +  x2  +  (44x  —  2x2)  \—i.e.,  400 
=  x2  +  484  —  22x,  and  i.e.,  x2  —  22  x  +  84  =  o.  Now, 
to  solve  this  quadratic,  write  the  expression  thus: 
x2  —22  x  =  —  84,  and  add  the  square  of  half  the 
co-efficient  (22)  of  x  to  each  side  of  the  equation, 
thus  :  x3  —  22  x  +  (V)3  =  — 84  +  121  =  37.  Now 
(x3— 22x  +  121)  is  the  square  of  (x— 11),  and  so  by  taking 
the  square  root  of  each  side  of  the  equation,  we  get 
x  —  11  =  yf 37,  and,  therefore,  x  =  (11  +  y/37),  or 

(11 —  y/37).  Now  P  =  x,  and,  therefore,  P,  one  of  your 
forces,  is  either  (11  +  y/37  lbs.),  or  (11  —  V37)  lbs. 
q  =  (22— x) ;  and  if  you  take  x  =  (11  +  V37),  then 
Q  =  (22 — 11— V37)  =  (11 —  V37).  or  if  x  =  (11—  ^37),  then 
Q  =  (22—11  +  V37)  =  (11  +  V 37).  Thusyourtwo  forces 
are  (11  +  V37)  and  (11  —  V37)  lbs.,  which  together 


The  Resolution  of  Forces. 


equal  22  lbs,  and,  acting  at  an  angle  of  60°,  have 
a  resultant  equalling  20  lbs.  You  can  see  this  by 
noticing  that  V37  is  just  over  6,  and  so  the  forces 
are  j  ust  over  17  and  j  ust  under  5.  Draw  your  ligure 
to  scale,  and  try.  This  is  a  very  difficult  problem  to 
those  not  used  to  mathematics,  but  I  do  not  know  a 
simpler  method  for  the  figures  you  give.  Had 
one  of  the  forces  been  given  instead  of  their  sum, 
you  could  have  drawn  a  diagram  to  scale,  and  not 
used  mathematics  at  all.— F.  B.  C. 

Temporary  Decorative  Screen  for  Church. 
—Screen.— Annexed  is  a  sketch  for  the  wooden 
skeleton  or  framework  of  such  a  screen  as  you 
appear  to  require— scale,  3  in.  to  1  foot.  The  uprights, 
a,  are  of  the  scantling  used  for  rafters,  say,  4  in.  by 
2j  in.  They  are  about  12  ft.  high,  and  to  them  is 
nailed  the  board,  B,  which  carries  the  text.  The 
curves  of  the  arches,  c,  are  of  J  in.  board,  2)  in. 
wide,  ‘"sprung”  or  bent  into  position,  and  there 
fixed.  This  easy  way  of  forming  an  arch  is  de¬ 
scribed  in  the  articles  on  “Temporary  Decorations” 
(Voi.  II.,  p.  161,  No.  87).  The  bottoms  of  the  sprung 
boards  rest  on  strips  of  wood,  D,  nailed  to  the 
uprights  ;  their  tops  in  the  side  arches  are  fixed  by 
the  shaft  of  the  cross,  e.  The  circle  in  the  pedi¬ 
ment  at  centre  is  a  wooden  (dry  cask)  hoop.  On 
the  top  of  each  pair  of  uprights  is  nailed  a  round 
piece  of  board  (1,  2,  3,  4),  to  serve  as  a  pedestal.  On 
this  maybe  set  plaster  figures  2  ft.  or  2)  ft.  high. 
Nos.  2  and  3  should  have  SS.  Mary  and  John,  whilst 
Nos.  1  and  4  should  have,  angels.  Such  figures  may 
be  bought  at  the  plaster  shops.  Failing  figures, 
vase3  of  flowers  may  well  fill  these  pedestals.  In 
dressing  this  frame,  evergreen  wreathing  is  wound 
pretty  closely  round  the  uprights  and  the  pieces 
which  form  the  pediment.  A  lighter  wreathing 


would  be  used  for  the  curves  of  arches,  hoop,  etc. 
Wreathing  would  also  be  used  as  a  border  for  the 
text-board,  on  which  the  letters  would  be  of  white 
paper  on  a  red  ground.  The  crosses  would  he 
covered  with  ivy-ribbon,  with  flowers  disposed  upon 
it  either  in  bosses  or  in  lines  along  centres.  If 
flowers  are  abundant,  they  can  be  used  at  the  junc¬ 
tions  of  woodwork.  Sprays  of  evergreen  should  be 
arranged  so  as  lightly  to  fill  up  the  spandrels  of  the 
arches  and  circle,  but  a  frequent  error  in  this  kind 
of  work  arises  from  overdressing  with  evergreens, 
and  thus  hiding  the  design.  The  shields,  of  course, 
suggest  their  own  ornament.  Church  banners,  if 
used,  should  come  over  the  side  arches.  The  ever¬ 
green  dressing  wifi  probably  be  much  the  same  on 
both  sides,  but  the  front  only  will  have  flowers.— 
S.  W. 
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Self-threading  Needles.— W.  H.  ( Northwich ). 
— W  e  should  not  have  supposed  that  difficulty  could 
have  been  Hound  in  getting  these  at  any  good 
draper's  shop,  but  W.  H.  appears  to  find  such  a 
difficulty.  The  side-slit  needles  are  produced  by 
various  Redditch  firms  ;  those  threading  at  top 
(the  calyx-eyed)  are  only  made  by  Hy.  Milward  & 
Sons,  Washford  Mills,  Redditch.  Stamps  forwarded 
to  them  would  doubtless  bring  a  sample  packet ; 
or  try  W.  Woodfield  &  Sons,  Easemore  Works, 
Redditch,  for  a  sample  packet  of  side-slits.— S.  W. 

French  Polishing  Painted  and  Grained 
Furniture.— S.  S.  {Salford).— It  the  painting  and 
graining  has  been  done  in  oil  colours,  it  is  not  usual 
to  finish  by  French  polish,  nor  can  it  be  recom¬ 
mended.  It  should  be  finished  by  what  is  known 
as  oil  varnish,  such  as  oak,  copal,  or  carriage.  The 
use  of  spirit  varnish  on  such  a  foundation,  though 
it  may  look  well  at  first,  will  ultimately  result  in  a 
cracked  surface.  To  make  the  work  look  perfectly 
smooth  and  bright  with  oil  varnish  may  require 
two  or  three  coats,  allowing  each  coat  to  get 
perfectly  dry,  and  flatting— i.e.,  smoothing  and 
dulling  down  by  means  of  powdered  pumice  or 
umice-stone  rubbed  to  a  smooth  face,  and  water — 
efore  the  next  coat  is  applied.  But  this  is  not  the 
usual  plan  adopted  by  the  trade,  either  for  painted 
or  polished  cheap  furniture— it  is  too  costly,  except 
for  really  first-class  work.  If  you  will  refer  to  No. 
116  of  Work,  Vol.  III.,  p.  187,  you  will  find  a  reply, 

“  Graining  Cheap  Furniture,”  and  in  No.  134,  p.  476, 

“  Staining  and  Polishing  Cheap  Furniture.”  Read 
these  carefully,  and  adopt  the  plan  you  think  most 
likely  to  suit  you. — Lifeboat.  . 

Staining  and  Polishing  Pine  Drawers.— 
T.  W.  (Silloth).—' The  work  being  well  cleaned  off, 
and  free  from  dust,  stain  by  means  of  one  of  the 
walnut  stains  frequently  recommended  in  “  Shop  ” 
(see  p.  254,  No.  120,  and  p.  537,  No.  139).  You  will 
do  well  to  experiment  on  odd  pieces  of  wood  similar 
to  that  your  drawers  are  made  of— especially  as  you 
have  two  kinds  of  wood— till  you  gain  the  required 
tones.  To  make  the  carcase  match  the  red  wood 
of  the  drawers,  you  will  require  a  tinge  of  red  stain 
in  the  polish,  omitting  it  when  doing  the  drawers, 
unless  you  wish  the  drawer  fronts  to  show  up  red 
as  a  contrast.  When  the  stain  is  quite  dry,  wipe  all 
over  with  linseed -oil,  then  “  fill  in  "  with  a  mixture 
of  finely-crushed  dry  whiting,  made  to  somewhat 
match  the  wood  by  the  addition  of  a  little  brown 
umber ;  make  into  a  paste  the  consistency  of  thick 
cream  by  mixing  with  turpentine.  Rub  well  on 
your  work  with  rag  crossways  of  the  grain ;  wipe 
off  clean.  It  is  then  ready  to  polish  at  any  time. 
Your  inquiry  as  to  the  use  of  “ finish”— which  is 
merely  a  trade  term  for  methylated  spirits— suggests 
that  you  are  not  thoroughly  conversant  with  the 
subject  of  French  polishing.  Read  carefully  through 
the  articles  on  polishing  with  which  Volume 
III.  of  Work  abounds,  and  take  special  note  of 
a  reply  in  “Shop/’p.  476,  No.  134,  “Staining  and 
Polishing  Cheap  Furniture,”  and  adopt  the  hints 
therein  given  by  using  spirit  varnish  in  conjunction 
with  your  polish  :  it  will  save  you  much  trouble, 
and  be  more  likely  to  lead  you  to  be  satisfied  with 
your  work. — Lifeboat. 

Phenomena  in  Vacuum  Tube.— H.  McM. 
{Bootle).—' This  correspondent  writes:  “In  experi¬ 
menting  with  a  vacuum  tube  I  noticed  that  if  one  of 
the  wires  only  was  connected  with  it,  and  I  brought 
my  hand  near  the  outside  of  the  tube,  a  faint  but 
quite  perceptible  glow  was  discernible  in  the  tube. 
Would  you  kindly  explain  this?"  Precisely  similar 
phenomena  have  been  observed  by  Prof.  Crookes, 
Mr.  Tesla,  and  others.  The  luminous  effects  are 
due  to  an  electrostatic  charge  of  the  vacuum  tube, 
such  charge  being  given  to  it  by  the  condenser  of 
the  coil,  which  is,  as  you  are  aware,  highly  charged 
with  electricity.  The  charge  becomes  dissipated 
on  the  approach  of  a  hand  or  other  conductor  of 
electricity,  and  the  faint  discharge  becomes  apparent 
in  the  vacuum  tube.  Similar  effects  have  been 
observed  in  incandescent  lamps  placed  near  a  spark 
coil,  as  between  the  poles  of  the  secondary  wires, 
but  not  in  actual  contact  with  them.— G.  E.  B. 

Elements  for  Batteries.— H.  McM.  (Bootle).— 

(1)  As  I  have  no  data  to  guide  me  (either  my  own 
or  other  person’s  experience),  I  cannot  say  how  a 
mixture  of  pulverised  coke  and  sulphur  would 
behave  when  subjected  to  heat  and  cast  in  a  block 
whilst  the  sulphur  was  in  a  liquid  condition.  I  do  not 
think  the  blocks  would  be  of  the  slightest  use  as 
carbon  elements  for  bichromate  batteries.  Carbon 
plates  are  cheap  enough  to  preclude  the  necessity 
of  making  them  in  this  or  any  other  way  at  home. 

(2)  Cast  zinc  is  not  nearly  so  effective  as  best 
annealed  and  rolled  sheet  zinc  for  the  positive 
elements  of  bichromate  and  other  batteries.  Cast 
zinc  is  porous,  contains  hard  nodules,  and  is  liable 
to  hold  impurities,  all  of  which  tend  to  promote 
local  action  in  the  battery,  with  a  consequent  loss 
of  power.— G.  E.  B. 

Consumption  of  Coal  by  Marine  Boilers.— 

New  Reader.— Your  first  query  is  very  vague,  but 
I  think  I  can  give  you  the  information  you  require. 
The  sizes  of  the  fire-grates  being  known,  and  the 
quantity  of  coal  burnt  per  square  foot  per  hour  as¬ 
certained,  the  consumption  in  twenty-four  hours  is 
readily  calculated.  The  quantity  burnt  will,  of 
course,  vary  with  the  quality  of  the  coal;  but  it  may 
be  taken  that— with  good  stoking— 20  lbs.  of  coal 
can  be  burnt  per  hour  w'ith  ordinary  funnel 
draught.  In  very  favourable  circumstances  this 
quantity  may  rise  to  25  lbs.  In  the  mercantile 
marine  about  15  lbs.  per  square  foot  is  the  average 


useful  consumption,  and  although  20  lbs.  may  be 
consumed  when  the  fires  are  forced,  they  should 
not  be  supplied  with  more  than  15  lbs.  to  obtain 
complete  combustion,  without  which  economy  is 
lost.  With  a  steam  blast  in  the  funnel,  from  20 
to  30  lbs.  of  coal  can  be  burnt  per  square  foot 
of  grate  surface ;  but  this  is  a  wasteful  plan.  When 
“forced  draught”  is  used  under  a  pressure  of  3  in. 
of  water,  62  lbs.  per  square  foot  may  be  burnt,  and 
96  lbs.  of  coal  at  a  draught  pressure  of  6  in.  As  an 
example,  suppose  we  have  three  fire-grates,  each 
2  ft.  3  in.  clear  width,  and  5  ft.  6  in.  long,  then  their 
total  area  will  be— 2’25  x  5’5  x  3  =  37125  square 
feet.  If  the  consumption  of  coal  averages  15  lbs.  per 
square  foot  per  hour,  that  for  twenty-four  hours  will 
be — 37125  x  15  x  24  =  13,365  lbs.  =  5  tons,  19  cwt., 
1  qr.,  9  lbs.  Extra  allowance  must  be  made  for 
emergencies ;  and  you  must,  in  determining  what 
the  consumption  per  square  foot  will  probably  be, 
consider  what  is  required  of  the  engines,  and 
whether  it  may  be  necessary  to  force  the  fires  in 
order  to  properly  supply  them.  In  regard  to  your 
second  question  as  to  entering  for  examinations, 
you  should  apply  for  particulars  to  the  Marine 
Department  ot  the  Board  of  Trade.— F.  C. 


III.— Questions  Submitted  to  Readers. 

*,*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Monogram.— J.  MoD.  R.  (Leith)  will  thank  any 
reader  for  a  monogram  of  A.  M.  M.  for  fretwork. 

Black  Crayons.— J.  H.  M.  (Longsight)  writes  : — 
“  I  should  be  glad  if  some  kind  reader  would  give 
me  a  recipe  for  making  black  chalk  crayons,  about 
3  in.  long  and  4  in.  thick.  I  want  them  for  drawing 
rough,  rapid  cartoons  on  white  paper.  Something 
like  the  ordinary  white  chalk  sticks  commonly  used 
in  schools  would  be  just  the  thing." 

IV.— Questions  Answered  by  Correspondents. 

Adhering  Compo.— A.  G.  (Sheffield)  writes  to 
F.  W.  (South  IJarenth)  (see  No.  152,  page  765) “  Try 
ordinary  bicycle  tire  cement." 

Glass  Blowers.— M.  (Bishop  Auckland)  writes 
to  Drofsaba  (see  No.  156,  page  830 ) “  You  can  pro¬ 
cure  glass  tubes,  rods,  and  chemical  and  scientific 
glass-ware  from  Messrs.  Orme  &  Co.,  Barbican.E.C. ; 
but  any  local  chemist  will  procure  them  for  you.” 

Varnish.— W.  S.  (Batley)  writes : — “  If  your  cor¬ 
respondent  J.  A.  (Patricroft)  (see  No.  152,  page  765) 
will  write  H.  O.  Milnes,  Leeds  Road,  Bradford,  he 
will  get  any  kind  of  varnish  he  may  require  at  a 
cheap  rate.  I  have  done  business  with  the  above, 
and  have  been  very  well  satisfied.” 

Staining  and  Varnishing _ M.  ( Bishop  Auck¬ 

land)  writes  to  J.  T.  S.  (Sheffield)  (see  No.  149,  page 
718):— “You  will  find  a  good  deal  of  information  on 
this  subject  in  Vol.  IL  of  Work,  or  in  ‘House 
Painting,'  by  Ellis  A.  Davidson,  published  by 
Crosby  Lockwood." 

Electricity.— M.  (Bishop  Auckland)  writes  to  P. 
L.  (Selly  Oak)  (see  No.  154,  page  798): — “You  will 
find  Jameson’s  ‘Manual  of  Magnetism  and  Elec¬ 
tricity,’ published  by  Charles  Griffin  &  Co.,  Exeter 
Street,  Strand,  a  very  useful  book.  It  is  in  three 
small  volumes,  price  4s.” 

Enamelling  Fretwork.— W.  I.  (Laurencekirk) 
writes  to  G.  F.  R.  (Bournemouth)  (see  No.  149,  page 
718):—“  Try  limewood  or  any  similar  wood  that  does 
not  show  the  grain.  It  is  better  to  stain  fretwork 
with  a  good  water  stain — such  as  Stephens’ — and, 
when  thoroughly  dry,  varnish,  if  black  stain,  with 
white  spirit  varnish  or,  better  still,  French  polish, 
and  you  have  a  clean  finished  article.  I  have  used 
successfully  Ardenbrite  metallic  enamel,  and  find 
it  excellent  for  fretwork,  as  it  does  not  clog  in  the 
cuttings,  as  ordinary  enamels  do.” 

Fret  Machine.— H.  L.  H.  (I Vest  Hampstead) 
writes,  in  reply  to  W.  M.  (Brixton  Hill)  (see  No. 
145,  page  654) :— “  For  a  light  machine  you  cannot  do 
better  than  the  Dexter  C.  If  you  want  a  machine 
of  greater  capacity  and  power,  then  the  ‘Empire.’ 
Much  has  been  said  and  written  about  ‘  true 
vertical  stroke,’  to  the  detriment  of  machines  with 
swinging  arms ;  but,  speaking  from  twenty  years’ 
experience,  during  which  I  have  tried  every  machine 
in  the  market,  I  believe  the  distinction  is  theoretical 
rather  than  practical.  A  true  cut  may  be  made 
with  any  well-made  machine  in  which  the  saw- 
blade  maintains  a  position  vertical  to  the  plane  of 
the  work.  This  condition  is  fulfilled  by  the  Empire, 
Dexter,  Windsor,  Lester,  and  scores  of  others ;  but, 
of  course,  excellence  of  workmanship  must  be  paid 
for.  One  hint  more :  Most  fret-saws,  like  most 
lathes,  are  sent  out  with  stands  and  fly-wheels 
much  too  light.  Buy  the  machine  separately,  and 
mount  it  more  substantially.  In  the  matter  of  easy 
running,  the  swinging  arm  machines  can  give 
points  to  the  machines  which  work  in  ‘guides.’  ” 


V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  Shop,  upon  which 
there  is  great  pressure  First  Start:  Golfing  Bad;  H.  O. 
(Old  Charlton) :  F.  H.  C.  ( Slingsby )  ;  H.  N.  W.  ( Greenock ) ;  E.  B. 
(Manchester) ;  Roofing;  W.  C.  (Bulwell);  A.  Edison;  w.  h. 
(Fraserburgh) ;  “Work”  Admirer;  T.  M.  (Torquay)-,  J.  W.  P. 
( London ,  TF.C.i  ;  Horological:  w.  h.  R.  ( Peckham ):  J.  P. 
{Hull) ;  A.  E.  P.(  Victoria  •  :  H.  F.  P.  (Guildford) ;  S.  B.  C.  (Birken¬ 
head);  T.  W.  (Kendal);  H.  A.  (Ipswich,);  H.  A.  H.  (Tunbridge 
Station);  W.  W.  (Keighley);  J.  w.  H.  ( Edinburgh, );  E.  E.  W. 
(Dublin) :  W.  T.  (Cardiff) ;  Victor  Cycle  Co.  ;  Polish  ;  W.B. 
(York) ;  R.  W.  W.,Junr.  (Camberwell). 


NOTICE  TO  HEADERS. 

As  noted  in  another  column,  the  next  num¬ 
ber  of  Work  (i.e.,  No.  163)  will  contain  the 
first  of  the  series  of  Valuable  and  Original 
articles,  fully  illustrated,  promised  in  the 
prospectus  of  this  Volume,  and  entitled 
“  Design  and  Decoration  of  all  Ages.”  The 
Editor  desires  to  call  special  attention  to 
these  papers,  as  they  embrace  such  a  wide 
and  exceptional  research,  both  in  their 
matter  and  illustrations,  that  they  cannot 
fail  to  be  of  the  greatest  interest  and  value  to 
all  ornamental  and  decorative  craft  workers 
whatever  be  their  particular  occupation. 
Beaders  and  friends  of  Work  would  do  well, 
therefore,  to  make  this  series  known,  either 
by  taking  an  extra  number  of  this  issue,  or 
by  forwarding  this  intimation  to  friends 
who  are  not  already  subscribers. 

Fourth  Edition.  7s.  6d. 

Practical  Electricity,  a  Laboratory  and 

Lecture  Course,  for  First  Year  Students  of  Electrical 
Engineering.  By  Prof.  W.  E.  Ayrton,  F.R.S. 
Illustrated  throughout. 

Cheap  Edition.  9s, 

Electricity  in  the  Service  of  Man.  A 

Popular  and  Practical  Treatise  on  the  Applications  of 
Electricity  in  Modern  Life.  With  nearly  850  Illustra¬ 
tions. 

2s.  6d. 

Numerical  Examples  in  Practical  Me- 

chanics  and  Machine  Design.  By  Robert 

Gordon  Blaine,  M.E.  With  an  Introduction  by 
Prof.  John  Perry,  M.E.,  D.Sc.,  F.R.S.  Twenty-six 
Diagrams. 

New  and  Revised  Edition.  Complete  in  Four  Vols., 
cloth,  5s.  each. 

Cassell’sTechnical  Educator.  With  Coloured 

Designs  and  numerous  Illustrations. 

Cassell  &  Company,  Limited,  Ludgatc  Hill ,  London . 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  (.4 R 

Lettering  and  Sign-Writing  made  Easy.— 
Also  lull-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

Fret,  Carving,  and  Repousse  Patterns.— 
100  of  either,  full-size,  is.;  35  Fret  Photo  Frames,  is.  ;  30 
Fret  Brackets,  is.  ;  100  Sign-writer’s  Stencils,  is.  ;  300 
Turning  Designs,  is.  ;  400  small  Stencils,  is. ;  500  Shields, 
Monograms,  &c.,  is.,  postage  free.— F.  Coulthard,  Dar¬ 
lington  Street,  Bath  (late  Bournemouth).  [2  s 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre¬ 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [3  R 

Buyers  of  Gas  or  Steam  Engines,  Machinery,  and 
Tools,  should  call  at  Britannia  Co.,  100,  Houndsditch, 
London,  or  send  2d.  for  the  Tool  and  Machinery  Register, 
containing  4,000  lots  wanted  and  for  sale.  Address — 
Register,  Britannia  Co.,  Colchester.  [8  r 

Caplatzi’s  Matchless  Technical  Collections 
embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  R 

The  Climax  Screw-chasing  Lathe  Attach¬ 
ment  for  3  to  6  in.  foot  lathes.  Enables  a  novice  to  cut 
perfectly  true  threads  of  any  pitch  from  8  to  30  per  inch  ; 
seen  working.  Price  57s.  6d.— Dresser,  Swan  Cycle 
Works,  Lewis  Grove,  Lewisham,  S.E.  [ti  k 

Fretwork  Designs.— 12  large  Brackets,  Photo  Frames, 
Wheelbarrows,  etc.,  is.  id.;  40  small,  7c!.  Saws  from  i^d. 
dozen,  is.  2d.  gross.  Lists  free.— Taylor’s  Fretworkeries, 
Blackpool.  [14  K 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  C12  R 

Wanted.— To  Manufacture  or  Repair  for  Trade  or 
Amateurs.  Any  description  of  mechanical  work.  Models 
for  Patentees  executed  from  drawings.  Terms  moderate.— 
J.  Summers,  17,  Regent’s  Row,  Dalston,  N  E.  I  is 

Model  Electric  Lights,  5  and  8  c.-p.  dynamos,  and 
can  be  used  as  motors,  price  20s.;  also  10  c.-p.,  30s.;  or 
send  one  stamp  for  list.  Guaranteed  best  make. — W. 
Wells,  Electrician,  Tooviesworth,  Crawley,  Sussex.  [3s 
The  Model  Typewriter,  5s.  6d.  Specimen  of 
writing,  one  stamp.— Walton,  9,  Queen  Anne  Street, 
Stoke,  Staffs.  [4$ 
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P  MELHDISH  A  SONS, 

84,  85,  87,  FETTER  LANE,  LONDON,  E.C. 

Worlc-Bench  Tool  Cabinet  fitted  complete  xvith 
our  famous  Tools.  Best  Workmanship.  The  whole 
instantly  closed  and  locked  with  one  small  key. 


BRONZE 

MEDAL, 

1884. 


•ip  i 

ILLUSTRATED  LISTS  FREE  POST. 

Post  free  on  application. 

CASSELL’S  CLASSIFIED  CATALOGUE. 


■HBH 


JS400  I  GIVEN  AWAY!  |  £400 

‘  FOUR  HUNDRED  POUNDS 

WORTH  OP  FRETWORK  DESIGNS. 

J,  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork.  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancv  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes.  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools  ; 
and  their  new  CSI*ESTIAZj  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  04  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue!.  The  above  described  Cata¬ 
logue  of  60  pr.ges  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
One  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT*  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  as.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  2s  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


Kindly  mention  this  paper  when  ordering. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws.  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality,. 

and  at  low  prices.  Send for  Illustrated  Catalogue,  150  Illustrations,  price  6d., post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  Only 

Address-  77,  and  7Sa,  HIGH  HOLBORN.  LONDON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  HoteL  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve 
lopes,  cheques 
postal  cards 
marking  linen 
crests,  lac 

simile,  etc. 

Price  APattern 
sheet,  post  free.  MONOGRAMS 
2-letter.is.  each;  3  letter.2s.each 
Full  name  in  neat  type,  is.  4d 
each,  complete  with  box,  pad 
and  ink.  Postage,  3d.  extra. — J 
BERKLEY,  Livery  Street,  Bir 
mingham. 


_  ESTABLISHED  1851. 

glRKBECK  BANK, 

Southampton  Buildings,  Chanoery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application. _ FRANCIS  RAVENSCROFT.  Manager. 

CASSELL’S  TECHNICAL  MANUALS. 

Illustrated  throughout  with  Drawings  and  Working 
Diagrams.  Bound  in  cloth. 

Applied  Mechanics.  Cloth,  2s. 

Bricklayers,  Drawing  for.  3s. 


THE  HEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2S.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MODELS vr  &  SON,  323,  HIGH  HOLBORN. 


95TH  Thousand. 

CASSELL’S 

SHILLING 

COOKERY. 


Watch  and  Clock 

Tools  and  Materials, 

screws,  bolts,  and  nuts  for 
models  and  clocks.  Watches, 
clocks,  and  jewellery.  Cata¬ 
logue,  i,coo  illustrations,  four 
stamps. — Morris  Cohen,  132, 
Kirkgate,  Leeds. 


THE  POLYTECHNIC  SERIES. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood ^ 
and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  perfect  re- 

semblance  to  the  natural  „arnish 

wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

^  rial  only  id.  Send  Is.  6d. 

for  sample  yards  of  different 
Oak  Grains,  or  2S.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  ir» 
wood  and  marble.  Various  shades  anci 
grains  to  select  from. 

OEOK.OE  ENGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  EX 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations. 

'  THE  FINEST  CYCLES!  lustrated 

grans  and  post  free.  Easy  terms, 
monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  £5  to  £25. 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
MFG.  Co.,45,Everton  Rd., 
Liverpool:  Manchester  De- 
pot :  6,  Palatine  Bldgs., 

'  Victoria  Street ;  London 
Works,  Showrooms,  and  Cycling  School ;  42,  High  St.,  Camden  Town. 


Building  Construction.  2s. 

Cabinet  Makers,  Drawing  for.  3s. 

Carpenters  and  Joiners,  Drawing  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Staircasing.  3s.  6d. 

Linear  Drawing  and  Practical  Geometry.  2s. 
Linear  Drawing  and  Projection.  The  Two  Vols.  in 
One,  3s.  6d. 

Machinists  and  Engineers,  Drawing  for.  4s.  6d. 
Metal-plate  Workers,  Drawing  for.  3s. 

Model  Drawing.  3s. 

Orthographical  and  Isometrical  Projection.  2s. 
Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  Cloth,  3s. 

Systematic  Drawing  and  Shading.  2s. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London . 


Consisting  of  Practical  Illustrated  Manuals  specially  pre¬ 
pared  for  Students  of  the  Polytechnic  Institute,  Regent 
Street,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  in  Carpentry  Workshop  Practice. 

Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry,  including  Graphic 
Arithmetic.  Vol.  I.  Elementary  Stage.  Cloth 
gilt,  3s. 

Forty  Lessons  in  Engineering  Workshop  Practice, 
is.  6d. 

Technical  Scales.  In  set  of  Ten  in  cloth  case,  is.  per 
set.  Also  on  celluloid,  in  case,  10s.  6d.  per  set. 

Elementary  Chemistry  for  Science  Schools  and 

Classes.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A  Series  of  Forty 
Drawing*.  Cloth,  10s.  6d.  ;  or  copies  of  any  Plate 
may  be  obtained  in  quantities  of  not  less  than  one 
dozen,  price  is.  6d.  per  dozen. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London . 


MANUALS  OF  TECHNOLOGY. 

Edited  by  Professor  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A. 
Illustrated  throughout. 

The  Dyeing  of  Textile  Fabrics.  By  Prof.  Hummel.  5s. 
Watch  and  Clock  Making.  By  D.  Glasgow.  4s.  6d. 
Steel  and  Iron.  By  Prof.  W.  H.  Greenwood  ,  F.C.S., 
M.I.C.E.,  &c.  5s. 

Spinning  Woollen  and  Worsted.  By  W.  S.  B.  Mc¬ 
Laren,  M.P.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashenhurst. 

With  Coloured  Plates.  4s.  6d. 

Practical  Mechanics.  By  Prof.  Perry,  M.E.  3s.  6d. 
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WORK  WORLD. 


Women  are  employed  in  fishing  tackle 
manufacture  to  make  the  flies,  and  although 
some  branches  of  this  industry  are  over¬ 
stocked,  it  is  stated  that  women  able  to  tie 
a  fly  fit  to  captivate  a  trout  or  salmon  can 
earn  £3  to  £4  a  week.  This  branch  of 
women’s  work,  theD,  is  not  underpaid ! 

#  # 

At  the  South  London  School  of  Technical 
Art,  the  students  for  wood  engraving  have 
for  some  reason  fallen  off,  although  the 
occupation  offers  exceptional  advantages '  to 
women,  the  highest  rate  of  remuneration  for 
this  class  of  work  being  about  £3  a  week. 
Why  is  this  ? 

#  # 

An  ingenious  Belgian  has  patented  a 
simple  arrangement  by  which  two  blocks  of 
cork  can  be  securely  clamped  into  an  ordi¬ 
nary  horse-shoe.  The  cork,  it  is  stated,  lasts 
as  long  as  the  shoe  itself,  and  renders  slip¬ 
ping  on  greasy  or  frosty  pavements  impos¬ 
sible.  The  L.  G.  O.  Co.  should  be  here. 

*  * 

A  new  primary  electric  battery  has  been 
made  in  which  carbon  derived  from  small  coal 
is  used  instead  of  zinc  ;  the  other  element  is 
a  preparation  of  nitrate  of  potash.  If  this 
is  found  reliable  in  practice,  it  will  overcome 
the  great  objection — expense  of  working — 
where  zinc  is  consumed. 

*  * 

Delta  metal  appears  to  be  growing  in 
favour.  It  has  been  before  the  public  now 
about  five  years.  It  possesses  the  great 
advantage  of  being  readily  cast,  forged,  or 
stamped ;  and  of  being  scarcely  affected  by  sea 
water.  It  is  now  coming  into  general  use. 
Five  launches  have  been  built  completely  of 
this  alloy,  and  it  has  been  used  for  casting 
several  screw  propellers  for  large  steamers. 

*  * 

A  new  and  useful  departure  in  the  direc¬ 
tion  of  hot-water  apparatus  work  is  met 
with  in  some  new  coils,  or  radiators,  which, 
being  cast  in  one  piece,  save  a  vast  amount  of 
trouble  in  making,  and  avoid  the  chance  of 
leaky  joints  after  being  fixed.  The  coils  can 
be  made  in  sections,  and  any  number  of 
them  joined  in  length  or  grouped  together 
as  desired.  Altogether,  the  invention  is  a 


good  one,  and  seems  to  mark  a  definite 
advance  in  heating  by  hot-water  pipes. 

*  * 

Over  two  hundred  regular  sea  -  going 
steamers  are  laid  up  on  the  Tyne  alone 
through  the  coal  miners’  strike,  and  ship¬ 
owners  are  attempting  to  take  advantage  of 
the  scare,  to  reduce  the  wages  of  seamen  and 
firemen  in  their  employ.  This  is,  however, 
strongly  resisted  by  the  Seamen’s  and  Fire¬ 
men’s  Union.  Another  standing  incon¬ 
venience  from  the  same  cause  is  the  with¬ 
drawal  of  part  of  the  North  Eastern  Railway 
Company’s  passenger  train  service. 

#  * 

Petroleum  is  being  used  as  fuel  on  the 
Argentine  Great  Western,  and  it  will  pro¬ 
bably  supersede  all  other  fuel  on  that  road. 
The  oil  used  is  a  heavy  petroleum  found  at 
Mendoza,  near  the  line  of  the  road,  which 
answers  the  purpose  of  fuel  fairly  well, 
although  it  has  been  found  impossible  to 
refine  it  so  as  to  make  a  good  lamp  oil.  The 
economy  is  very  considerable,  as  the  railroad 
company  can  procure  this  oil  at  present  at 
a  cost  of  12  dols.  paper  per  ton — equivalent 
to  about  3  dols.  gold — while  English  coal, 
which  has  been  used  on  parts  of  the  line, 
costs  20  dols.  gold  per  ton. 

*  * 

Finely  divided  aluminium  has  previously 
been  suggested  as  a  substitute  for  mag¬ 
nesium  as  an  actinic  light  for  photographic 
purposes.  Now  that  it  is  cheaper  than 
magnesium,  the  following  formula  for  a. 
mixture,  which  is  recommended  by  a  French 
contemporary  as  giving  a  powerful  flash, 
may  be  of  use  to  those  of  our  readers  who 
are  interested  in  photography : — 100  parts 
aluminium  powder,  25  parts  lycopodium, 
5  parts  ammonium  nitrate.  This  powder 
can  be  used  for  flashing  in  an  ordinary  spirit 
lamp,  but  gives  a  brighter  and  more  power¬ 
ful  light  if  the  powder  be  flashed  into  the 
flame  by  means  of  a  jet  of  oxygen  gas. 

*  * 

A  patent  has  been  granted  for  a  method 
of  solidifying  steel  ingots.  The  process 
consists  in  pouring  molten  steel  slag  on  the 
molten  steel  immediately  after  the  latter  has 
been  poured  into  the  mould,  and  before  it 
has  had  time  to  set.  The  steel  castings  thus 
treated  are  dense  and  homogeneous,  and  free 
from  pipes  and  blow -holes.  The  process  is 


adapted  to  the  pouring  of  all  classes  of  steel 
ingots,  but  has  been  used  mainly  in  the  pro¬ 
duction  of  annular  ingots  for  tire  blooms,  to 
be  rolled  into  tires  by  a  patent  process.  A 
tire  ingot  10  in.  high,  on  which  2  in.  of  slag 
has  been  run,  falls  2£  in.  in  the  centre, 
which  shows  how  much  the  ingot  condenses. 
It  is  noticed  that  the  slag  continues  liquid 
after  the  steel  has  set.  The  slag  is  easily 
removed  afterwards,  as  it  has  no  tendency 
to  unite  with  the  steel.  Not  more  than  one- 
half  as  much  metal  is  required  to  be  sheared 
off  the  top  of  ingots  treated  in  this  way  as 
compared  with  those  poured  without  the 
slag  covering. 

#  * 

Anyone  who  has  attempted  to  cut  a  curve 
in  a  sheet  of  metal  with  a  pair  of  tinsmith’s 
shears — or  even  in  cardboard  with  ordinary 
scissors— must  be  aware  of  the  great  diffi¬ 
culty  of  the  operation  ;  how  the  sheet  twists 
and  twirls,  bends  and  hangs  on  to  the  shears, 
greatly  increasing  the  power  that  has  to  be 
expended,  while  it  is  absolutely  necessary  to 
begin  the  cut  from  the  edge  of  the  sheet. 
Prompted,  no  doubt,  by  the  bevelled  discs 
used  in  machines  for  cutting  out  the  bottoms 
of  pots  and  pans  from  block  tin,  a  M. 
Lachaume  has  lately  adapted  the  system 
to  a  pair  of  hand  shears,  which  have  the 
advantage  of  making  a  cut  without  neces¬ 
sarily  beginning  at  the  edge,  provided  only 
that  a  sufficiently  large  incision  be  made  in 
the  sheet  to  enter  one  jaw  of  the  shears, 
which  may  also  be  held  either  above  or  below 
the  metal  to  be  operated  upon.  Each  jaw  of 
the  new  tool  is  fitted  with  a  bevelled  disc  of 
hardened  steel,  ground  to  an  edge,  sharp, 
without  presenting  an  acute  angle  to  the 
work,  and,  of  course,  with  the  cutting  edges 
in  contact.  The  handles  are  kept  apart  at 
their  greatest  extent  by  a  spring,  as  in  what 
the  French  call  a  secateur ,  or  pruning  shears. 
On  their  being  brought  together  by  the 
hand  of  the  operator  in  the  action  of  cutting, 
they  put  in  motion  a  lever  which,  engaging 
in  the  teeth  of  a  ratchet  wheel  fast  on  the 
axis  of  one  cutting  disc,  causes  the  latter  to 
revolve  and  cut  the  metal,  the  other  disc 
simply  revolving  through  friction.  It  is 
stated  that  the  Lachaume  shears  will  cut 
sheet  iron  up  to  f  mm.  thick,  zinc  and  brass 
up  to  1  mm.,  and  cardboard  up  to  4  mm., 
the  greatest  thickness  ever  required  in 
practice.  The  invention  should  prove  valu¬ 
able  in  a  variety  of  trades. 
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In  ladies’  and  gentlemen’s  button  boots, 
it  is  found,  after  they  have  been  worn  a  little 
time,  that  the  front  seam  on  each  foot  will 
run  away  to  the  inside.  Now  it  is  usual,  in 
this  class  of  work,  to  stay  the  outside 
quarter  to  the  inside  one  by  felling  it  to  the 
lining  at  the  edge  of  the  fly-lining,  so  that 
in  lasting  there  is  no  strain  upon  the  button¬ 
holes.  The  advantage  of  this,  however,  does 
not  counterbalance  the  evil  of  the  seam 
running  on  one  side,  for  this  it  is  which  is 
the  cause  of  the  above-mentioned  fault. 
When  the  stretch  is  taken  out  of  the 
quarters  only,  as  a  natural  consequence, 
the  fly  stretches  in  wear,  and  throws  the 
seam  out  of  its  proper  centre. 

*  * 

Sir  William  Gordon  -  Cumming, 

Bart  ,  is  about  to  have  extensive 
alterations  made  in  the  houses  of  his 
estates  in  Morayshire.  About  £12,000 
or  £13,000  will  be  spent  on  Altyre 
House  alone.  Local  labour  will  be 
employed,  which  will  be  a  great  benefit 
to  the  building  trades  in  the  North, 
where  things  have  been  rather  quiet 
for  a  long  time.  Gordonstown,  also, 
is  to  be  modernised  and  added  to- 


it  helps  the  natural  movement  of  the  respi¬ 
ratory  organs.  The  rail  between  the  per¬ 
pendicular  and  sloping  part  is  very  im¬ 
portant,  as,  if  placed  where  shown,  help  is 
given  to  the  small  of  the  back.  The  total 
height  of  the  chair  is  2  ft.  9  in.  The  top  of 
the  rail  being  placed  at  this  height  gives 
support  underneath  the  shoulder-blades, 
which  is  the  weakest  part  of  the  back. 

Fig.  2  shows  the  same  principle  applied  to 
a  library  or  study  chair.  The  1|  in.  piece 
in  the  front  is  omitted,  and  the  seat  is 
formed  of  two  pieces  of  10  in.  and  4£  in. 
wide,  with  a  hollow  f  in.  deep.  The  back 
rises  from  the  seat  perpendicularly  for  4  in., 
and  from  thence  slopes  back  1  in.  in  5  in. 
The  hollow  in  the  seat  is  not  required  so 
deep  as  in  a  dining-  or  drawing-room  chair. 
By  making  the  hollow  of  the  seat  rather 


A  CHAT  ABOUT  CHAIRS. 

BY  F.  JERMAN. 


Introduction  —  Rational  Dining-room 
Chair— Library  or  Study  Chair — 

Fixed  Seats  for  Bars  and  Railway 
Carriages  —  Curved  Backs  —  Hall 
Chairs — Draught  Flaps  and  Arms — 
Decoration — Common  Faults  in  Or¬ 
nament — Conclusion. 

In  making  any  kind  of  chair  or  seat 
the  human  figure  should  be  considered, 
and  the  resting  surface  should  be 
modelled  so  as  to  fit  the  average  body 
properly.  The  first  object  of  a  chair 
is  use,  and  it  ought  not  to  be  re¬ 
garded  merely  as  a  vehicle  for  orna¬ 
ment.  We  often  see  grave  errors  com¬ 
mitted  with  regard  to  the  form  of 
chairs.  The  back  and  seat  are  some¬ 
times  made  straight,  and  at  right 
angles  to  one  another.  In  conse¬ 
quence  of  this  absurd  form,  no  one 
can  obtain  comfort  from  them  except 
by  the  employment  'of  cushions,  etc., 
and  even  then  the  fault  is  rectified 
only  in  a  small  degree.  A  common 
wooden  chair,  designed  so  as  to  fit  the 
human  frame  properly,  is  more  healthy  and 
comfortable  than  a  straight-backed  chair, 
although  the  latter  may  be  made  endurable 
by  using  cushions  and  padding. 

Fig.  1  is  a  section  of  a  rational  dining¬ 
room  chair.  The  total  width  of  the  seat  is 
15  in.  Beginning  from  the  front,  the  edge 
of  which  is  rounded,  the  seat  is  level  for  1| 
in.,  then  it  falls  1  in.  or  U  in.  in  9J  in.,  and 
for  the  remaining  4  in.  it  rises  half  an  inch. 
This  outline  will  be  found  very  comfortable 
in  comparison  to  the  ordinary  flat  seat.  The 
height  from  floor  to  upper  surface  of  seat 
at  the  back  is  164  in.  ;  from  thence  the  back 
rises  perpendicularly  for  44  in.,  and  in  the 
remaining  12  in.  it  slopes  backward  at  the 
rate  of  1  in.  in  4  in.  If  cushions  are  in¬ 
tended  to  be  placed  on  the  seat,  the  latter 
should  be  made  1  in.  lower,  and  1  in.  added 
to  the  upright  portion  of  the  back,  making 


Fig.  1.— Dining-room  Chair.  Fig.  2.— Study  Chair.  Fig.  3.— 
Fixed  Seat  against  Wall  Fig.  4— Plan  of  Seat  with 
Curved  Back.  Fig.  5.— Garden  or  Park  Chair.  Fig.  6.— 
Hall  Chair. 


slight,  and  raising  the  hind  legs,  greater 
facility  is  given  for  writing  purposes  or  for 
use  at  study  ;  and  by  shortening  the  hind 
legs,  sloping  the  back,  and  sinking  the  rear 
part  of  the  seat  more,  the  chair  will  become 
suitable  for  repose.  In  benches  for  theatres, 
schools,  and  public  halls,  the  dimensions  in 
the  section  (Fig.  2)  will  be  found  to  be  con¬ 
venient  in  most  cases,  but  they  can  be 
altered  to  suit  existing  circumstances. 

For  seats  in  bars  and  restaurants  or  rail¬ 
way  carriages,  or  any  place  where  they  may 
be  fixed  against  a  wall,  the  section  in  Fig.  3 
is  recommended.  The  slope  of  the  back  is 
not  so  great  as  in  the  former  sections.  The 
seat  is  constructed  of  pieces  of  4  in.  and 
11  in.  wide,  with  a  hollow  between  of  1  in. 

Fig.  4  is  the  plan  of  a  curved  backed 
chair.  A  little  reflection  will  convince  the 
reader  that  this,  as  a  rest  for  the  back,  is 
not  a  healthy  form,  as  it  tends  to  contract 


it  5j  in.  This  upright  part  gives  support  to  j  the  chest  and  push  forward  the  shoulders 
the  frame  of  the  loins,  and  the  slope  above  J  which  latter  ought,  of  course,  to  be  kept  back 


in  order  to  expand  the  chest  and  give  room 
for  the  action  of  the  lungs.  A  flat-backed 
chair  will  be  found  to  do  this  much  better 
than  any  other  outline  can.  Unfortunately, 
these  curved  backs  can  be  seen  in  almost 
every  house,  in  the  best  furniture  of  the  past 
century  and  this.  Money  is  thrown  away  on 
ugly  curved  pieces,  which  are  neither  useful 
nor  ornamental.  Some  old  chairs,  in  which 
the  plan  of  the  back  forms  a  semicircle, 
have  even  a  more  unhealthy  tendency  than 
the  example  shown  here. 

Fig.  5  is  a  sketch  of  a  garden  or  park 
chair,  consisting  of  a  light  iron  frame  with 
rounded  battens  forming  the  seat.  At  first 
sight  the  latter  appears  to  be  very  inviting 
and  comfortable,  but  when  tried  and  ana¬ 
lysed  many  faults  will  be  found  in  it.  It 
has  too  great  an  inclination  backwards,  and 
the  curve  at  the  back  of  the  seat  is  too 
large.  The  curved  part  at  the  top  is  of 
no  use  whatever,  neither  is  that  at  the 
front  part  of  the  seat.  The  seat  is 
much  too  wide,  and  the  curve  in  it  is 
not  correct.  The  dotted  lines  show 
the  seat  remodelled  to  fit  the  body 
properly.  The  perpendicular  part  of 
the  back,  which  should  never  be 
absent  in  a  chair,  is  shown  here,  and 
the  other  faults  are  rectified. 

This  kind  of  seat  is  the  very  oppo¬ 
site  to  a  typical  hall  chair,  shown  in 
Fig.  6.  The  latter  has  straight  lines 
and  right  angles  throughout,  while 
the  garden  seat  is  formed  wholly  of 
curves.  However,  it  is  difficult  ta 
determine  which  is  the  most  un¬ 
healthy.  The  defects  in  the  hall  chair 
may  perhaps  be  pardoned,  as  the  seat 
is  only  intended  for  the  temporary 
accommodation  of  visitors ;  but  in 
the  garden  chair,  where  whole  hours 
may  be  whiled  away,  it  should  cer¬ 
tainly  have  not  the  mere  semblance 
of  comfort,  but  be  designed  for  rest 
and  ease. 

It  will  be  seen  that  the  hall  chair 
in  Fig.  6  has  a  very  high  carved  back. 
This  is  a  favourite  feature  in  old  oak 
chairs.  Some  have  a  flap  on  each  side, 
hinged  to  the  back,  to  close  against 
the  arm  in  order  to  keep  out  the 
draught.  These  chairs  came  into 
general  use  in  the  thirteenth  cen¬ 
tury.  As  the  halls  in  buildings  of 
that  period  were  spacious,  and  gave 
free  access  to  the  wind,  the  high, 
backs  and  draught  flaps  were  very 
useful,  and  gradually  became  orna¬ 
mental  features.  It  may  be  remarked 
that  the  arms  in  Fig.  5  are  much  too 
high — another  defect  in  the  old  chairs  we 
should  not  imitate  :  7  in.  or  74  in.  from  the 
seat  to  the  top  of  the  arm  will  not  be  found 
too  low.  If  placed  at  9  in.  or  10  in.,  as  is 
sometimes  done,  they  will  not  rest  the  fore¬ 
arm  in  a  natural  position,  but  help  to  pro¬ 
duce  round  shoulders  and  other  unnatural 
habits  of  body. 

A  few  words  may  be  said  about  orna¬ 
ment  ;  but,  of  course,  this  is  a  mere 
secondary  consideration.  A  natural  form 
is  the  first  thing  to  be  desired.  When  this  is 
obtained,  we  may  round  off  the  angular 
parts  and  clothe  it  in  a  tasteful  exterior — 
just  the  same  as  the  bony  frame  of  man  has 
a  covering  of  flesh  and  skin.  In  the  same 
way  we  may  hide  the  construction  of  a  chair , 
but  we  ought  still  to  feel  that  it  is  present, 
and  that  the  chair  is  designed  on  proper 
principles,  by  the  comfort  obtained  from 
using  the  seat. 

Carved  projecting  ornament,  which  is  in 
the  way  and  is  liable  to  get  broken  off. 
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should  be  eschewed.  This  fault  is  very- 
common  in  French  designs  of  the  style  of 
Louis  XIY.  The  celebrated  Chippendale 
and  Sheraton  chairs,  although  undoubtedly 
some  of  their  carved  backs  are  very  beau¬ 
tiful,  cannot  be  regarded  as  models  of 
correct  taste.  The  same  may  be  said  of 
Hepplewhite’s,  which  are  known  by  their 
shield  and  oval  backs.  The  spindle-like 
filling  and  carving,  in  some  examples,  are 
very  liable  to  be  broken  off  by  merely  lean¬ 
ing  against  them.  Chippendale’s  elegant 
“  ribbon  ”  chairs  are  condemned  on  the  same 
ground.  This  maker  borrowed  some  ideas 
of  his  furniture  from  the  French,  and  intro¬ 
duced  legs  of  double  curvature  for  the  front 
of  his  chairs,  while  at  the  back  the  legs  re¬ 
mained  square  in  plan.  Loudon  strongly 
condemns  this  fashion  of  loading  the  legs 
in  front  with  ornament  -while  the  back 
supports  remain  square  and  devoid  of  deco¬ 
ration  ;  but,  of  course,  individual  tastes 
differ  in  such  mat¬ 
ters. 

This  paper  must 
now  come  to  a  close, 
but  the  writer  sin¬ 
cerely  hopes  that 
the  above  remarks 
on  the  proper  and 
natural  outline  of 
chairs  may  be  found 
of  use  by  the  readers 
of  Work— to  some 
in  choosing  their 
furniture  of  trades¬ 
men,  and  to  amateurs 
in  constructing,  or 
trying  to  construct, 
their  own. 


useful  sizes  coming  below  that  measure¬ 
ment. 

The  first  thing  to  be  done  is  to  make  a 
wooden  model  of  your  carbon,  then  from 
some  thick  tin— the  thicker  the  better  for 
large  sizes — cut  out  a  square  the  size  of  your 
wooden  model,  plus  its  thickness,  as  in 
Fig.  7  ;  cut  the  corners  diagonally  up  to  the 
wood,  and  with  a  hammer  turn  up  the  edges 
all  round  neat  and  square,  turning  in  the 
corners  as  you  would  in  making  a  simple 
carcl-tray,  shown  in  Fig.  8 ;  repeat  this  process 
again  with  another  square  of  tin,  but  this 
time  using  the  first  tin,  with  the  wooden 
model  inside  as  a  mould,  so  forming  a  lid. 
You  must  now  go  on  a  voyage  of  discovery 
into  the  coal  and  coke  cellars,  and  get  equal 
parts  of  coal  and  coke  dust — you  had  better 
keep  these  separate  for  the  present ;  sift 
these  as  fine  as  you  can.  I  make  my  last 
sifting  through  a  small  sieve,  made  of  gauze 
muslin.  Take  equal  parts  of  each  by  volume, 
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Introduction. — As  a 
continuation  and 
ending  to  my  paper, 
showing  how  to  con¬ 
struct  a  small  model 
appeared  in  Yol.  III.,  No.  154  of  Work,  I  now 
propose  to  help  you  to  make  your  own  bi¬ 
chromate,  or  chromic  acid,  batteries  and  car¬ 
bons  in  the  simplest  and  easiest  manner,  with 
a  short  description  of  making  a  dry  battery 
cell  :  which  seems,  somehow,  to  be  a  trouble 
to  not  a  few.  I  have  several  of  the  double 
carbon  single  fluid  batteries,  which  I  now 
propose  to  illustrate,  made  exactly  as  shown, 
which  give  every  satisfaction  ;  they  are  not, 
I  am  sorry  to  say,  things  of  beauty,  but  their 
simplicity  of  construction  excuses  that.  The 
dry  battery,  on  the  other  hand,  is  a  very 
neat  little  article  indeed,  two  of  which  have 
been  ringing  a  small  bell  for  the  last  ten 
months,  and  work  as  strong  as  when  I  first 
made  them. 

Carbons. — You  must  not,  of  course,  expect 
that  these  carbons  that  you  make  yourself 
will  be  as  nice-looking  as  the  bought  ones, 
but  they  are  quite  hard  and  close  enough  for 
all  practical  purposes.  You  will  not  also  find 
very  good  results  if  you  try  to  make  them 
larger  than,  say,  about  7  in.  by  4  in. ;  but 
even  taking  this  as  a  limit,  there  are  many 


Fig.  1.  —Plan  of  Frame  and  Elements  complete.  Fig.  2.— Plan  of  Frame— A,  A,  Struts ;  B,  B, 
Grooves  for  Zinc.  Fig.  3.— End  View  of  Frame  and  Elements.  Fig.  4.—  Side  View  of  same. 
Fig.  5.— Carbon  complete.  Fig.  6. — Zinc  complete.  Fig.  7. — Tin  Sheet  marked  for  turning  up. 
Fig.  8. — The  same  turned  up.  Fig.  9.— Plan  of  Lead  Cap  Mould.  Fig.  10.— Side  View  of  same. 
Fig.  1L— Small  Zinc  Cover-Plate.  Fig.  12.— Dry  Battery  Cell. 


and  mix  them  up  together  with  treacle — a 
putty-knife  is  a  good  tool— on  a  flat  stone  ; 
you  must  mix  all  well,  and  as  stiff  as 
you  can  get  it :  so  stiff  that  you  can 
hardly  work  it.  If  you  have  mixed  it 
rightly  it  will  have  a  little  of  the  same 
trick  as  cold  fresh-mixed  starch  ;  it  will  not 
stand  violence,  but  will  yield  to  gentle 
persuasion. 

You  must  now  fill  the  inner  of  your  tin 
boxes,  working  in  as  much  as  you  can,  and 
well  into  the  corners  ;  put  on  the  tin  lid,  and 
bind  round  and  round  both  ways  with  thin 
iron  wire,  and  fasten.  Watch  for  a  nice 
clear  fire ;  the  best  is  a  hollow  one  :  the  kind 
that  an  old  woman  says  “  there  is  a  parting  ” 
in.  Put  the  tin  mould  in  flat — as  flat  as  you 
can  ;  putting  it  in  anyhow  won’t  do.  I  spoilt 
one  or  two  at  first  by  doing  so  ;  the  carbons 
came  out  all  soft  one  end,  and  grand  and 
hard  the  other.  Let  it  stay  in  the  fire  until 
it  is  a  bright  red  all  over,  and  until  there  are 
no  more  little  blue  flames  round  the  laps  of 
the  tin  :  a  thing  which  you  can’t  prevent  with 
a  tin  mould  ;  this  will  be  in  about  a  quarter 
of  an  hour  or  ten  minutes  after  it  is  red  hot ; 


take  it  out,  and  let  it  cool  slowly  by  leaving 
it  close  to  the  fire. 

You  can  use  your  tin  mould  only  three  or, 
at  the  most,  four  times  ;  the  first  two  are 
always  good.  Of  course  the  ffrst  is  the  best, 
but  No.  3  is  generally  aldermanic,  No.  4 
Henry  VIII.  without  a  doubt ;  but  still, 
Nos.  3  and  4  do  very  well  for  dry  cells,  where 
they  are  not  seen,  but  as  the  tin  moulds  are 
so  easily  made,  this  does  not  much  matter. 
I  never  use  one  more  than  three  times.  Any 
old  tin  will  do  as  long  as  it  is  flat  and  turns 
up  true. 

Lead  Caps. — To  make  the  lead  caps,  make 
a  good  stout  wooden  box,  as  in  Figs.  9  and 
10,  making  the  inside  to  the  size  you  require; 
also  see  that  the  inside  of  the  joints  fit  close 
and  well.  One  side  of  this  box  must  be  put 
on  with  three  or  four  wood  screws,  as  in 
Fig.  10,  so  that  you  can  slack  it  off  when  you 
take  the  casting  out.  To  cast  the  heads  on 
I  cut  a  couple  of  shreds  of  lead,  and  place 
them  in  the  bottom 
of  the  mould  to  rest 
the  carbon  on,  as  it 
is  very  hard  to  hold 
it  steadily  so  that 
the  lead  runs  under¬ 
neath  without  sup¬ 
port.  Pour  in  the 
lead  steadily,  and  do 
it  in  once ;  if  you 
stop,  it  will  leave  an 
unsightly  crack  or 
join. 

To  each  lead  head, 
on  one  end  of  it, 
solder  a  piece  of 
cotton-covered  cop¬ 
per  wire,  the  end  of 
which  you  have  pre¬ 
viously  flattened  out 
well.  In  soldering 
on  the  copper  wire, 
you  will  find  the 
lead  cap  has  become 
quite  hot ;  while  in 
this  state  give  it  a 
good  coat  of  Bruns¬ 
wick  black,  working 
it  well  into  the  junc¬ 
tion  between  the  lead 
and  the  carbon,  and 
down  the  latter  for 
about  \  in.  Fig.  5 
shows  a  carbon  and 
cap  with  wire  tag. 

Of  these  carbons 
you  will  want  two  for  each  single  fluid  cell 
that  you  think  of  using. 

Frame. — The  frame  to  hold  one  set  of 
carbons  and  the  zinc  plate  for  one  cell,  you 
will  make  with  four  pieces  of  wood,  a  plan  of 
which  you  will  see  in  Fig.  2.  Fig.  1  shows 
the  same  with  the  carbons  and  zinc  in  their 
places.  Fig.  3  is  an  end  view,  and  Fig.  4  a 
side  view,  both  with  carbons  and  zinc.  The 
size  of  this  frame  will  depend  upon  the  size 
of  the  jar  you  are  going  to.  use.  The  two 
strut  pieces  marked  a,  a,  in 'Fig.  2  ought  to 
be  made  very  slightly  shorter  than  the  length 
of  your  lead  caps,  so  that  when  these  are  in 
their  places — viz.,  one  close  up  to  one  strut, 
and  the  other  close  to  the  other— you  can 
screw  the  whole  up  fight  by  the  four  wood 
screws,  and  the  carbons  will  be  held  firm  in 
their  places. 

On  the  two  side  pieces,  in  the  middle,  and 
on  the  inside,  are  two  grooves,  cut  of  a  suit¬ 
able  width  and  depth,  to  slide  your  zinc 
plate  down,  shown  at  b,  b,  Fig.  2.  The  two 
copper  wires  will  now  stand  up  between  the 
frame  and  the  lead  caps  ;  one  of  these  wires 
should  be  cut  half  as  long  as  the  other,  and  in 
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the  middle  of  the  longest  untwist  some  of  the 
cotton  cover ;  and  join  the  end  of  the  shortest 
to  the  bare  place,  thereby  making  connection 
between  the  two  carbons,  and  a  means  of 
joining  up  to  the  next  cell ;  this  is  shown  in 
Figs.  1,  3,  and  4.  The  whole  frame  and  lead 
caps  should  now  have  two  or  three  coats  of 
Brunswick  black. 

Zincs. — These  should  be  cut  out  of  rolled 
sheet  zinc,  not  less  than  J  in.  in  thickness, 
however  small  the  battery  may  be  you 
mean  to  make,  well  cleaned  and  amalga¬ 
mated.  In  the  two  top  corners  of  your  zinc 
drill  two  holes,  and  screw  it  on  to  a  small 
strip  of  wood  long  enough  to  rest  on  the 
sides  of  the  frame  when  the  zinc  is  slid 
into  the  two  grooves.  Fig.  6  shows  a  zinc. 

Between  the  wooden  strip  and  the  zinc  at 
the  top  make  a  hole  with  a  bradawl,  and 
screw  in  an  ordinary  binding  screw  ;  the 
strip. and  the  zinc  for  about  1  in.  below  the 
wood  should  have  two  or  three  coats  of 
Brunswick  black. 

This  simple  way  of  treating  the  zincs  is 
handy,  for  the  reason  that  when  they  are 
nearly  used  up  one  end,  it  is  little  trouble 
to  take  them  off,  clean  them  up,  etc.  ;  drill 
holes  in  the  other  ends  and  reverse  them. 

The  fluid  mixtures — so  many  times  given 
in  this  paper- — and  the  jars  I  leave  to  your 
discretion.  The  sketches  are  to  no  scale, 
as  you  may  have  observed ;  all  I  have 
endeavoured  to  show  you  is  an  easy  and 
simple  system  of  making  the  elements  for 
double  carbon  and  zinc  batteries  in  general. 

Dry  Batteries. — As  regards  dry  batteries, 
I  have  noticed  that  they  are  somehow  or 
other  a  thorn  in  the  flesh  to  many.  Not  so 
long  ago  a  man  with  an  electric  hobby  came 
to  me  in  great  trouble  ;  he  had  made  a  dry 
cell,  a  very  neat  little  box  one,  and  beauti¬ 
fully  finished  ;  but  not  a  vestige  of  current 
would  it  produce.  I  asked  him  how  he  had 
made  it,  and  he  told  me.  Everything 
seemed  as  it  should  be  ;  his  mixture  was  a 
good  one,  but  still,  it  would  not  work.  I 
told  him  all  I  could  do  was  to  cut  out  one 
side  and  have  a  look  at  it.  This  he  did  not 
seem  to  relish  ;  but  I  wanted  to  have  a  look 
at  the  inside  without  disturbing  the  con¬ 
tents.  This  soon  brought  the  trouble  to 
light :  his  carbon  plate  was  resting  tight  on 
the  zinc  bottom,  thereby  short-circuiting 
the  cell.  His  dry  battery  works  well  now. 

Cell  Cases. — The  box  cell,  shown  in  Fig. 
12,  is  made  of  rolled  sheet  zinc,  neatly 
soldered  up  together,  with  a  binding  screw 
soldered  on  to  the  outside  of  the  top  ;  and 
to  give  a  finished  appearance,  a  small  cover- 
plate  of  zinc,  made  in  shape  like  Fig.  11,  is 
soldered  round  the  tag  of  the  binding 
screw.  After  you  have  dressed  up  the  out¬ 
side  of  the  box  smooth  with  a  file,  put  it  in 
an  oven,  and  get  it  so  hot  that  it  is  just 
unpleasant  to  hold ;  then  give  it  a  coat  of 
Brunswick,  going  over  the  top  and  down 
the  inside  for  about  j  in.;  after  this  is  dry, 
give  it  two  more  coats. 

Carbons. — You  can  use  for  the  carbon,  if 
you  like,  one  of  the  aldermanic  ones  which 
came  out  of  your  tin  moulds,  and  was  not 
good-looking  enough  for  the  other  purpose  ; 
but  have  a  nice  lead  cap  on  the  top.  You 
can  have  a  copper  wire  tag  on  the  head,  but 
a  small  binding  screw  in  the  middle  looks 
much  better,  and  is  more  useful,  as  in  the 
sketch,  Fig.  12.  A  hole  is  easily  drilled, 
and  the  screw  soldered  in. 

Mixture. — There  are  several  mixtures  for 
filling  dry  cells,  some  of  which  are  secrets  ; 
some  are  complicated,  others  simple.  The 
one  I  shall  offer  to  you  is  a  very  simple  one. 
I  have  used  it  myself;  and  as  it  works 
well — in  fact,  better  than  I  expected  when 


I  first  made  it — you  can,  I  think,  use  it 
with  advantage. 

I  touk  some  ordinary  killed  spirits  of 
salts  —  viz.,  common  hydrochloric  acid 
saturated  with  zinc  ;  this  I  slightly  warmed, 
and  again  saturated  with  sal-ammoniac. 
With  this  simple  solution  I  made  a  thin 
mixture  with  plaster-of-Paris  ;  then  putting 
two  stout  small  indiarubber  xmgs  in  the 
bottom  of  the  zinc  box  to  insulate  the  car¬ 
bon,  I  held  the  carbon  in  its  place,  and 
filled  up  the  box  to  within  Jin.  of  the  top 
with  the  creamy  mixture.  When  this  had 
somewhat  set,  two  pieces  of  wood  a  little 
thinner  than  pen-holders  were  run  down 
to  the  bottom  on  each  side  of  the  carbon 
plate,  and  left  there. 

Seal  for  Top. — The  seal  that  was  used  for 
the  top  was  some  old  Brunswick  that  had 
got  hard,  which  was  melted  in  a  tin,  and 
then  run  over  the  top.  When  this  was  nearly 
set  hard,  the  two  sticks  of  wood  were  given 
a  twist  and  carefully  pulled  out,  leaving  a 
hole  on  each  side  of  the  carbon  for  the 
escape  of  gas.  Two  little  cells  made  like 
this,  as  I  said  before,  have  been  ringing  a 
small  bell  for  the  last  ten  months  through 
about  twenty-four  yards  of  wire  ;  how  much 
longer  they  mean  to  go  I  cannot  say.  When 
they  do  show  signs  of  weakness,  I  shall 
stand  them  each  a  small  drink  of  the  same 
solution  I  made  them  of,  which  they  pan 
take  into  their  inner  selves  by  their  small 
breathing  holes,  and  I  doubt  not  but  that 
they  will  revive  again. 


IIOW  TO  MAKE  AND  WORK  THE 
SPECTROSCOPE. 

BY  CHARLES  A.  PARKER. 

Prisms — Quality  of  Glass  used  for  Prisms — 
How  to  Make  a  Bisulphide  of  Carbon 
Prism  —  Cutting  and  Grinding  Glass  — 
Cementing  Sides  of  Prism  together  — 
Filling  Prism — Bisulphide  of  Carbon  — 
Wooden  Framing  for  Prism. 

A  prism  for  spectrum  analysis  should  in¬ 
variably  be  made  of  the  best  dense  flint 
glass,  which,  by  the  way,  has  nearly  double 
the  dispersive  power  of  crown  glass.  An 
ordinary  dense  glass  prism  as  usually  em¬ 
ployed  for  this  purpose  will  have  a  section 
which  is  an  equilateral  triangle,  giving  an 
angle  of  about  60°.  The  angle  should  not 
be  smaller,  otherwise  the  spectrum  is  too 
short ;  and,  on  the  other  hand,  if  it  is  too 
great  we  shall  get  no  spectrum  at  all,  as  the 
light  will  be  reflected  back  without  emerg¬ 
ing  from  the  second  refracting  surface. 
Flint  glass  possesses  a  much  greater  dis¬ 
persive  power  than  water,  and  bisulphide 
of  carbon  more  so  than  flint  glass. 

A  very  useful  hollow  glass  prism  (similar 
in  appearance  to  Fig.  4)  can  be  formed  by 
enclosing  a  liquid  between  glass  surfaces 
suitably  inclined  and  cemented  together, 
and  provided  that  the  plates  employed  for 
this  purpose  have  perfectly  parallel  surfaces, 
the  refraction  of  the  rays  will  be  entirely 
due  to  the  liquid  itself.  Assuming  that 
the  student  will  be  desirous  of  constructing 
his  own  prism,  it  may  be  desirable  to  de¬ 
scribe  the  practical  construction  of  a  bisul¬ 
phide  of  carbon  prism  of  this  description 
which  will  be  eminently  suited  to  the  re¬ 
quirements  of  spectrum  analysis. 

The  refracting  surfaces  of  the  prism  are 
formed  of  three  pieces  of  glass  accurately 
ground  and  cut  to  a  uniform  size  of  2  in. 
by  l|in.,  using  for  this  purpose  the  best 
patent  plate  or,  better  still,  plate  glass. 
The  edges  should  now  be  accurately 
ground  by  being  rubbed  on  a  piece 


of  iron  plate  with  fine  sand  and  emery 
powder  until  they  are  all  three  of  a  uniform 
size.  It  is  best  to  grind  the  edges  with 
sand,  as  this  will  give  a  coarser  surface  to 
the  glass,  which  will  hold  the  glue  more 
firmly  in  the  subsequent  operation  of  ce¬ 
menting  the  prism  together.  When  these 
three  pieces  have  been  prepared  for  the 
sides,  a  couple  of  triangular  pieces  of  thinner 
glass  should  be  cut  and  ground  to  the  plan 
of  Fig.  5  to  form  the  top  and  bottom  of 
the  prism.  They  may,  with  advantage,  be 
cut  from  a  piece  of  ground  glass,  and  it 
will  be  necessary  to  provide  one  piece  with 
a  small  hole,  through  which  the  prism  may 
be  filled  ;  the  hole  can  be  readily  bored  by 
means  of  a  rat-tailed  file  with  the  extreme 
point  broken  off.  The  file,  which  should 
be  held  in  the  right  hand,  is  rapidly  rotated 
in  a  slanting  direction,  with  the  thumb 
close  against  the  glass,  in  order  to  increase 
the  pressure,  and  likewise  to  prevent  the 
file  from  pressing  through  the  glass  when 
the  hole  is  finished.  The  drilling  may  be 
done  much  quicker  if  the  point  of  the  file  is 
occasionally  lubricated  with  water  or,  better 
still,  oil  of  turpentine  ;  and,  if  necessary, 
the  orifice  may  be  afterwards  enlarged  by 
working  the  file  in  the  usual  manner.  The 
hole  should  be  bored  before  the  glass  is  cut 
and  ground,  in  case  the  glass  should  happen 
to  crack  during  the  operation  and  be  ren¬ 
dered  useless. 

The  prism  constructed  by  the  writer  is 
formed  of  three  pieces  of  good  plate  glass 
2 in.  by  ljin.  by  Jin.,  accurately  bevelled 
on  their  inner  sides,  so  that  they  fit  together 
in  the  manner  shown  by  the  plan  of  the 
prism  in  Fig.  6.  Although  there  is  much  more 
labour  attached  to  making  a  prism  of  such 
thick  glass,  yet  it  is  in  the  end  an  advan¬ 
tage,  as  the  bevelled  sides  afford  a  firmer 
hold  for  the  cement,  and  render  the  prism 
much  stronger  and  more  rigid  than  can  be 
obtained  by  the  use  of  thinner  glasses.  If 
the  sides  are  made  of  thick  glass,  the  top 
and  bottom  will  not  require  to  be  increased 
in  thickness,  as  thin  glass  will  answer  the 
purpose  quite  well  enough  ;  in  fact,  it  is 
really  better  to  use  thin  glass  for  the  pur¬ 
pose,  owing  to  the  necessity  for  boring  a 
hole  through  the  top  piece. 

The  greatest  difficulty  experienced  by  the 
amateur  will,  doubtless,  be  in  the  cutting 
and  bevelling  of  the  glasses,  and,  as  it  is 
absolutely  needful  for  this  to  be  done  ac¬ 
curately,  it  becomes  an  awkward  task  to 
accomplish  without  the  necessary  appliances. 
It  may,  perhaps,  be  possible  to  get  such  a 
job  performed  at  a  glass  grinding  and 
polishing  works,  although,  as  a  rule,  these 
people  do  not  care  to  undertake  such  small 
work.  It  is,  however,  comparatively  easy 
to  get  a  job  of  this  description  done  in 
London.  When  the  five  pieces  of  glass 
have  been  prepared  in  the  above  manner, 
they  will  be  ready  for  cementing  together 
to  form  the  prism.  As  carbon  bisulphide 
is  capable  of  dissolving  all  resinous  sub¬ 
stances,  it  will  be  impossible  to  put  the 
prism  together  with  ordinary  glues  or  any 
similar  cement.  The  writer  considers  Le 
Page’s  fish  glue  to  be  the  best  cement  to 
use  for  this  purpose. 

The  three  pieces  of  glass  which  form  the 
sides  of  the  prism  should  be.  carefully 
cleaned,  and  then  glued  in  position  on  the 
triangular  piece  of  glass  which  forms  the 
bottom  of  the  prism,  care  being  taken  not 
to  smear  the  glue  on  the  glass,  but  to  get 
just  a  thin  unbroken  line  of  it  floated  along 
the  junction  of  the  bottom  with  the  sides 
inside  the  prism,  the  same  care  being  exer- 
[  cised  with  regard  to  the  apex  of  each  of  the 
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sides.  It  is  by  no  means  an  easy  matter  to 
get  the  glue  to  flow  in  an  even  line  along 
all  the  joints  of  the  prism,  but  still  it  can 
be  accomplished  by  the  exercise  of  a  little 
care  and  patience.  On  no  account  should 
too  much  glue  be  used  at  a  time,  otherwise 
it  will  be  apt  to  run  away  from  the  joint 
before  it  has  had  time  to  dry.  If  thin 
glass  has  been  employed  for  the  sides,  it 
will,  doubtless,  be  advisable  to  hold  them 
together  temporarily  at  each  apex  by  means 
of  strips  of  postage  stamp  edging  stuck 
along  the  outside  of  each  joint,  removing 
these  when  the  glue  is  dry,  and  filling  up 
the  spaces  with  fresh  glue.  While  the  glue 
is  drying,  and  until  the  top  is  put  on  the 
prism,  the  inside  should  be  protected  from 
dust  by  loosely  covering  the  open  end  with 
a  piece  of  paper  ;  or,  if  preferred,  it  may  be 
stood  upside  down,  as  it  is  absolutely  im¬ 
portant  that  the  inside  should  be  kept  clean 
and  free  from  dust. 

When  the  glue  has  become  quite  dry — 
and  not  till  then— the  top  piece  of  glass 
with  the  hole  drilled  through  may  be  glued 
on  to  the  top  of  the  prism.  When  doing  this, 
it  will  be  found  the  best  plan  to  put  the 

flue,  not  only  on  the  top  edge  of  the  prism, 
ut  draw  a  thin,  unbroken  line  of  it  all 
round  the  inner  edges,  so  that  when  the 
top  glass  is  pressed  into  close  contact  the 
whole  can  be  turned  upside  down,  thus 
causing  the  glue  to  sink  slightly  and,  con¬ 
sequently,  run  completely  round  the  edges. 
The  prism  should  now  be  put  in  a  cool 
place  so  that  the  glue  may  dry  slowly,  as,  if 
the  drying  is  forced  by  the  aid  of  heat,  it 
will  cause  the  glue  to  crack  and  leave 
chinks  between  the  two  surfaces.  When 
the  glue  is  quite  dry,  all  the  joints  on  the 
outside  should  be  carefully  looked  over  and 
levelled  with  glue  wherever  necessary,  after 
which  the  prism  will  be  ready  to  be  filled 
with  about  |  oz.  of  pure  bisulphide  of  carbon. 
This  may  be  done  by  pouring  the  liquid 
through  a  small  pipette,  which  takes  the 
form  of  a  short  length  of  fin.  soft  glass 
tubing  drawn  out  at  one  end  to  a  fine  point 
in  a  gas  flame,  thus  forming  a  kind  of  small 
funnel.  The  prism  should  be  filled  as 
quickly  as  possible  and  the  aperture  im¬ 
mediately  closed  with  a  small  piece  of  cork 
previously  cut  to  fit  the  opening  tightly, 
after  which  the  cork  is  cut  off  short  and 
then  covered  with  several  layers  of  glue,  in 
order  to  make  it  air-tight,  each  succeeding 
layer  being  allowed  to  become  quite  dry 
before  the  next  is  laid  on. 

The  reader  should  be  particular  to  obtain 
the  bisulphide  of  carbon  chemically  pure, 
as  the  ordinary  commercial  quality,  which 
generally  has  a  yellowish  tinge,  is  unsuited 
for  that  purpose.  As  bisulphide  of  carbon 
emits  a  particularly  obnoxious  odour,  it 
will  be  found  advisable  to  fill  the  prism  in 
the  open  air  ;  or,  if  it  is  done  in  the  house, 
the  windows  should  be  opened  after  it  has 
been  done,  in  order  to  get  rid  of  the  smell. 
The  student  should  also  be  very  careful  to 
keep  clear  of  any  naked  flame  when  using 
this  liquid,  as  it  is  highly  inflammable. 

Should  the  prism  be  found  to  be  leaking 
at  any  time,  it  will  be  necessary  to  empty 
the  liquid  back  into  the  bottle,  and  then 
cover  the  leak  with  some  fresh  cement,  any 
defect  of  this  kind  soon  making  itself  ap- 
parentbythe  smell.  Sometimes  it  may  happen 
that  the  leak  is  on  the  inside,  in  which 
case  it  will  be  needful  to  take  the  whole  of 
the  prism  to  pieces ;  in  the  event  of  this 
being  requisite,  the  glass  plates  may  be 
loosened  by  soaking  the  empty  prism  in 
warm  water  for  some  time,  after  which  the 
softened  glue  is  scraped  away,  and  the 


whole  cemented  together  again  with  the 
greatest  possible  care. 

When  the  prism  is  not  in  use  it  will  be 
found  advisable  to  keep  it  in  the  dark,  as 
pure  bisulphide  of  carbon,  which  is  a  white, 
transparent  liquid,  becomes  sligln  ly  yellow 
by  the  action  of  daylight,  more  especially 
so  when  it  is  placed  in  direct  sunlight. 

It  will  be  found  to  add  considerably  to 
the  appearance  of  the  prism  if  the  sides  are 
covered  with  a  piece  of  thin  black  paper, 
which  is  carefully  pierced  with  three  open¬ 
ings,  each  the  size  of  a  penny-piece,  and 


Fig.  A. 


of  a  keen  chisel,  in  the  manner  shown  in 
Fig.  9  ;  the  polished  sides  naturally  being 
uppermost.  A  hole  is  bored  through  each 
angle  of  the  wood  by  means  of  a  fine  gimlet, 
or,  better  still,  a  red-hot  wire,  as  there  will 
be  less  likelihood  of  the  wood  splitting  if  this 
course  is  pursued  ;  and  when  this  has  been 
done,  three  2f  in.  lengths  of  i  in.  brass  rod 
should  be  reduced  in  diameter  at  each  end 
by  means  of  a  file,  after  which  the  upper 
end  of  each  one  is  tapped  with  a  screw 
thread,  and  then  provided  with  a  small 
screw  nut,  as  shown  in  Fig.  10  ;  the  lower 
end  of  each  one  being  afterwards  cemented 
into  the  holes  in  the  bottom  seating  of  the 
prism  by  means  of  Prout’s  elastic  glue,  after 
which  the  top  wooden  cover  is  slipped  on 
and  secured  in  position  by  means  of  the 
screw  nuts.  The  sawn  edges  of  the  wood 
will,  of  course,  be  required  to  be  trimmed 
up  with  a  file,  and  then  varnished  ;  and  it 
will  also  be  advisable  to  lacquer  the  rods 
and  nuts.  The  appearance  of  the  prism 
when  complete  will  be  seen  by  reference  to 
Fig.  11.  It  is  always  advisable  to  make  the 
prism  first  before  starting  upon  the  con¬ 
struction  of  the  spectroscope  itself,  as  it 
will  sometimes  happen  that  a  bisulphide 
prism,  made  in  the  manner  above  directed, 
will  appear  to  be  perfectly,  sound  for  a  week 
or  two,  and  then  start  leaking  in  consequence 
of  some  slight  defect  in  the  cementing  of 
the  joints.  In  the  case  of  the  prism  con¬ 
structed  by  the  writer,  a  mishap  of  this 
kind  occurred  at  the  end  of  a  week  or  so 
after  filling,  in  consequence  of  which  it  had 
to  be  taken  to  pieces  and  refilled,  only  to 
leak  again  in  a  few  days  ;  but  after  being 
again  filled,  with  that  extra  care  which  is 
the  outcome  of  experience,  it  has  remained 
perfect  ever  since. 

In  the  next  paper  I  shall  describe  the 
preparation  of  the  adjustable  slit.  In  the 
meantime,  the  reader  will  find  ample  em¬ 
ployment  in  the  construction  of  the  prism 
just  described. 
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Spectroscope.  Fig.  4.— Hollow  Glass  Prism.  Fig.  5. 
—Plan  of  Prism.  Fig.  6. — Plan  of  Hole  in 
Prism  of  Plate  Glass  with  Bevelled  Edges. 
Fig.  7.— Black  Paper  Mask  for  Sides  of  Prism. 
Fig.  8.— Plan  of  Wooden  Frame  for  Prism. 
Fig.  9.— Framing  showing  Mortise  to  take 
Prism.  Fig.  10.  —  Brass  Pillar  with  Nut. 
Fig.  1L— Prism  mounted  complete. 

suitably  arranged  so  as  to  occupy  the  centre 
of  each  of  the  sides  when  the  paper  is 
cemented  on  to  the  glass  with  fish  glue,  or, 
better  still,  with  some  strong  shoemaker’s 
paste.  This  paper  mask  is  shown  in  Fig.  7. 
Nothing  remains  now  to  be  done  but  to 
provide  the  prism  with  a  wooden  frame,  as 
shown  in  the  illustration.  The  seating  for 
the  top  and  bottom  is  formed  of  a  couple  of 
pieces  of  {■  in.  mahogany,  ready  polished 
and  fret-cut  to  the  shape  of  the  prism,  but 
just  £  in.  larger  on  all  sides,  with  a  semi¬ 
circular  curve  at  each  angle,  as  shown  in 
Fig.  8.  The  top  and  bottom  of  the  prism  is 
made  to  bed  into  a  mortise  prepared  for  its 
reception  in  each  piece  of  wood  by  the  aid 


CURIOUS,  AMUSING,  AND  INSTRUCTIVE. 
by  Walter  e.  woodbury. 

Introduction — Photographing  the  Invisible — 
To  Make  Plates  that  will  Develop  with 
Water — Photographs  without  Light— To 
Make  Silhouette  Portraits  —  Luminous 
Photographs— To  Make  a  Strong  Print 
from  a  Weak  Negative  —  Comical  Por¬ 
traits — To  Restore  Faded  Prints. 

Introduction. — The  beautiful  art  of  photo¬ 
graphing  is  rapidly  becoming  more  and  more 
popular  as  a  pastime.  It  affords  an  endless 
amount  of  instruction  and  amusement.  The 
number  of  amateur  photographers  in  this 
country  is  already  incredibly  large.  It  is  to 
be  regretted,  however,  that  the  majority  of 
those  who  practise  the  art  for  pleasure  con¬ 
tent  themselves  with  the  simple  routine 
involved  in  the  making  of  a  negative  and 
from  this  a  silver  print. 

With  a  knowledge  of  the  art  a  thousand 
different  experiments  can  be  made,  which 
not  only  afford  considerable  instruction, 
but  are,  in  some  cases,  very  amusing  and 
entertaining. 

I  have  in  the  following  collected  a 
number  of  instructive  experiments,  useful 
formulae,  and  amusing  dodges,  which  I  hope 
will  be  of  use  to  many  of  the  readers  of 
Work  who  already  understand  and  practise 
the  black  art.  With  the  aid  of  expensive 
apparatus  it  is,  of  course,  possible  to  pro¬ 
duce  many  other  beautiful  effects ;  but  as  I 
fear  that  all  readers  of  this  Magazine  are 
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not  troubled,  with  an  abundance  of  super¬ 
fluous  cash,  I  have  only  included  those 
which  can  be  conducted  without  much 
trouble  or  expense. 

Photographing  the  Invisible. — The  follow¬ 
ing  is  a  curious  and  interesting  experiment, 
based  upon  the  peculiar  property  possessed 
by  fluorescent  substances  of  altering  the 
refrangibility  of  the  chemical  light  rays. 
Take  a  colourless  solution  of  bisulphate  of 
quinine,  and  write  or  draw  with  it  on  a 
piece  of  white  paper.  When  dry  the  writing 
or  design  will  be  invisible,  but  a  photograph 
made  of  it  will  show  them  very  nearly 
black. 

To  Make  Plates  that  will  Develop  in 
Water. — Some  time  ago  dry  plates  were 
placed  on  the  market  which  would  develop, 
apparently,  with  water  and  a  little  ammonia 
only.  The  secret  of  the  method  was  that 
the  backs  of  the  plates  were  coated  with  a 
soluble  gum,  containing  the  developing 
agents,  and,  of  course,  when  the  plate  was 
immersed  in  the  water,  they  instantly  dis¬ 
solved  and  formed  the  developer.  Plates 
thus  prepared  are  useful  in  travelling, 
where  it  is  not  always  possible  to  get  the 
necessary  developing  solutions.  To  prepare 
them  the  backs  are  coated  with  the  follow¬ 
ing  mixture  : — 


Pyrogallic  acid 
Salicylic  acid  . . . 
Gum  or  dextrine 
Alcohol 

Water . 


154  grains 
15  „ 

154  „ 

1  fl.  dr. 


penny  and  wash  the  plate,  when  a  perfect 
image  of  the  penny  will  be  found  on  it. 

To  Make  Silhouette  Photographs. — Sil¬ 
houette  photographs  were  at  one  time  very 
popular.  Some  very  curious  and  pleasing 
results  can  be  obtained  with  them,  and  very 
simply.  Hang  up  a  white  sheet  at  one  end 
of  a  room,  near  a  window,  and  then  impro¬ 
vise  a  dark  tunnel.  The  accompanying 
diagram  will  serve  to  illustrate  the  arrange¬ 
ment  required  : — 


This  is  allowed  to  dry  at  an  ordinary 
temperature.  After  exposure,  all  that 
is  necessary  to  develop  is  to  immerse  the 
plates  in  water  containing  a  small  quantity 
of  ammonia. 

Photographs  without  Light. — A  curious 
experiment,  showing  that  a  photographic 
dry  plate  can  be  otherwise  affected  than  by 
light,  so  as  to  form  an  image  upon  it,  is  the 
following 

An  image  of  copper  in  relief  is  necessary— 
a  penny  will  do  for  this  purpose.  Place  an 
unexposed  dry  plate  in  a  normal  pyro- 
developer,  and  on  it  lay  the  copper  coin. 
After  about  five  minutes  or  so,  remove  the 


Fig.  5.— Italian  Renaissance  Design  for  Panel  or  Screen. 


b  is  a  white  sheet,  and  a,  a,  the  sides  of  the 
improvised  tunnel ;  c  is  the  window,  d  the 
camera,  and  e  the  subject  to  be  photo¬ 
graphed. 

Focus  the  figure  as  accurately  as  possible, 
and  expose  very  rapidly  for  the  background 
only,  as  no  detail  is,  of  course,  required  in 
the  figure.  Develop  as  usual,  preferably 
with  a  hydroquinone  developer,  as  a  blacker 
negative  can  be  obtained.  The  weak  shadows 
of  the  feet  can  afterwards  be  touched  out 
with  a  pencil.  When  properly  printed  the 
effects  are  very  good,  and  serve  to  remind 
one  of  the  old  portraits  cut  out  of  black 
paper  which  were  so  much  in  vogue  in  the 
days  of  our  grandmothers. 

Luminous  Photographs. — There  are  several 
different  ways  of  making  these.  Obtain 
some  Balmain’s  luminous  paint,  and  coat  a 
piece  of  cardboard  with  it.  Place  this  in 
the  dark  until  it  is  no  longer  luminous  ; 
place  this  behind  a  glass  transparency  and 
expose  the  light,  either  daylight  or,  if  at 
night-time,  burn  a  small  piece  of  magnesium 
wire,  fteturn  to  the  dark,  remove  the  trans¬ 
parency,  and  a  luminous  photograph  is 
obtained  on  the  prepared  card.  A  simple 
plan  is  to  merely  expose  a  piece  of  the  pre¬ 
pared  cardboard  to  the  light  and  place  it 
behind  a  transparency  ;  then  retire  to  a 
darkened  room.  The  luminous  paint,  show¬ 
ing  through  it,  will  have  a  very  pretty 
effect.  If  no  glass  transparency  is  at 
hand,  a  silver  print  can  be  used,  if 
previously  oiled  and  rendered  translu¬ 
cent  by  vaseline  or  any  other  means. 

To  Make  a  Strong  Print  from  a 
Weak  Negative. — Amateurs,  as  a  rule, 
are  very  liable  to  get  a  number  of  weak, 
thin  negatives,  which,  apparently,  have 
no  printing  qualities.  To 
remedy  this  a  very  effective 
plan  is  to  place  over  the 
printing  frame  containing 
the  negative  and  paper  a 
sheet  of  green  cathedral 
glass.  This  has  the  effect 
of  retarding  some  rays  and 
allowing  others  to  pass 
through,  and,  by  this  means, 
.SiSfesv  a  much  more  brilliant  print, 
with  greater  contrasts,  is 
the  result. 

Comical  Portraits. 
— The  tyro’s  first  at¬ 
tempts  at  portraiture 
usually  result  in  a  lot 
of  comical  effects  ; 
but,  as  they  are  not 
intended  to  be  hu¬ 
morous,  the  effect  is 
not  so  good.  Better 
it  would  be  to  endea¬ 


vour  to  make  really  humorous  effects.  These 
are  very  simple.  If  the  amateur  is  a  bit  of 
an  artist,  the  matter  is  simple  enough.  A 
good  plan  is  to  obtain  a  large  piece  of  card¬ 
board  ;  cut  a  round  hole  out  of  it  sufficiently 
large  as  to  just  allow  an  ordinary-sized  per¬ 
son’s  head  to  go  through.  Underneath  this 
hole  a  small  grotesque  body  is  drawn  or 
painted.  The  sitter’s  head  is  then  pushed 
through,  and  the  whole  photographed.  The 
effect  is  very  funny,  especially  if  the  body  is 
well  done.  A  hundred  different  ideas  will 
at  once  form  themselves,  such  as  a  little 
man  sitting  in  a  balloon  or  fiyrng  in  the 
air  on  a  broomstick,  etc. 

To  Restore  Faded  Prints. — Prints  that 
have  faded  and  gone  yellow  can  be  restored 
in  the  following  manner.  Two  solutions 
are  required. 

Solution  No.  1  :  Tungstate  of  soda, 
3i  ounces  ;  distilled  water,  175  ounces. 

Solution  No.  2  :  Carbonate  of  lime, 
62  grains;  chloride  of  lime,  15§  grains; 
chloride  of  gold  and  sodium,  62  grains ; 
distilled  water,  14  ounces. 

Solution  No.  2  must  be  prepared  in  a 
yellow  glass  bottle,  well  stoppered,  and 
allowed  to  stand  twenty-four  hours  before 
use.  It  is  then  filtered  into  another  bottle 
of  yellow  glass,  and  well  corked  to  preserve 
it.  For  use,  take  6  ounces  of  No.  1  and 
from  1  to  2  drachms  of  No.  2  solution.  The 
prints,  having  been  well  washed,  are  placed 
in  this  solution  one  at  a  time.  The  strength¬ 
ening  should  not  be  too  rapid.  In  summer 
ten  minutes  should  suffice,  nor  should  the 
bath  contain  excess  of  gold  chloride.  If 
correctly  used,  a  clear  purple  colour  is  ob¬ 
tained.  The  next  operation  is  to  fix.  For 
this,  take  6  ounces  of  No.  1  to  4  drachms  of 
hyposulphite  of  soda.  The  prints  are  well 
washed,  placed  in  this  solution  one  at  a  time, 
and  soaked  in  it  until  the  yellow  colour  has 
entirely  disappeared.  This  will,  in  some 
cases,  require  three  or  four  hours.  When  it 
has  entirely  disappeared  the  restored  picture 
is  well  washed  and  dried. 


MEANS,  MODES,  AND  METHODS. 

A  Strong  Liquid  Glue. 

Take  of  clear  gelatine,  100  parts  ;  the  best 
Scotch  glue,  100  parts  ;  alcohol,  25  parts  ; 
alum,  2  parts  ;  with  200  parts  of  20  per  cent, 
acetic  acid,  and  heat  in  a  water  bath  for 
six  hours.  An  ordinary  liquid  glue,  also 
well  adapted  for  uniting  wood  and  iron,  is 
said  to  be  made  by  boiling  together,  for 
several  hours,  100  parts  glue,  260  parts 
water,  and  sixteen  parts  nitric  acid.  This 
glue  will  join  wood  to  metals. 

Stopping  for  Nail-holes,  etc. 

Take  fine  sawdust  and  mix  into  a  thick 
paste  with  glue,  pound  it  into  the  hole, 
and  when  dry  the  wood  will  be  found  to 
be  as  sound  as  new  wood.  It  is  said  that 
this  mode  of  stopping  has  been  adopted 
with  complete  success  in  repairing  bellows, 
which  is  the  most  severe  test  known.  Often, 
by  frequent  attachment  of  new  leather 
to  the  boards  of  old  bellows,  the  wood  be¬ 
comes  so  full  of  holes  that  there  is  no  space 
left  to  drive  in  fresh  nails,  and  even  if  there 
were,  some  of  the  holes  that  had  been  already 
made,  and  had  found  their  way  to  the  in¬ 
terior,  might  allow  the  air  to  escape.  This 
treatment  with  glue  and  sawdust  paste 
invariably  produces  the  desired  effect.  To 
all  woodworkers  and  cabinet  makers  also 
this  should  prove  useful. 
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POKER  WORK,  AND  HOW  TO  DO  IT. 

BY  JULIE  NORREGARD. 

The  dolphin,  in  our  next  pattern  (Fig.  3), 
can  be  used  for  a  variety  of  articles,  but 
would,  perhaps,  look  best  finished  off  with  a 
small  border  all  round  on  a  square  box  for 
pocket-handkerchiefs  ;  boxes  are  used  so 
much  now,  many  ladies  preferring  them  to 
the  soft  sachets  ;  they  can  be  ordered  at  the 
art  stores  in  white  wood,  and  in  any  size. 
No.  4  of  our  illustrations  is  a  very  effective 
pattern,  which  would  give  a  highly  decora¬ 
tive  character  to  a  shelf  for  the  wall.  These 
little  shelves  form  an  important  part  in  our 
wall  decoration,  and  are  seen  nowadays  in 
almost  every  drawing-room, loaded  with  china 
or  bits  of  old  silver.  I  saw  one  the  other 
day  made  in  perfect  proportions  ;  the  shelf 
itself  was  9  in.  wide,  and  it 
was  finished  off  in  front  with 
a  low  balustrade  about  H  in. 
high,  just  to  guard  all  the 
little  knick-knacks  without 
hiding  half  of  them  ;  a  piece 
of  wood  15  in.  deep  was 
screwed  into  the  wall,  thus 
giving  support  to  the  shelf ;  on  this  plain 
piece  of  wood  a  pattern,  something  simi¬ 
lar  to  the  one  given  in  our  columns, 
was  beautifully  done  in  wood  etching,  and 
it  looked  simply  lovely ;  the  background 
nearest  the  griffin  was  burned  very  dark, 
being  toned  gradually  down  to  a  pale  shade, 
so  that  the  long,  elegant-shaped  flower  stood 
out  from  the  natural  colour  of  the  wood. 

I  have  heard  people  talk  about  wood 
etching  somewhat  with  disdain,  just  because 
they  have  happened  to  see  some  rubbish  in 
that  work,  as  they  might  in  any  other  form 
of  art ;  but  I  think  it  is  rather  unjust  for 
that  reason  to  dislike  the  work  itself,  for 


be  attempted,  and  on  a  panel  or  screen  the 
pattern  would  look  very  beautiful.  The 
first  difficulty  lies  in  all  the  fine  lines, 
which,  to  look  well,  must  run  smoothly  and 
evenly;  the  next  consists  of  the  shading, 
which  represents  many  tones  of  colour,  from 


are  a  subscriber  to  one  or  two  of  the  art 
papers. 

To  the  highest  cultivated  artist  in  pyro- 
graphy  everything  will  come  in  as  a  motive, 
and  in  this  art  there  are  landscape  as  well 
as  portrait  painters,  who  cleverly  and  suc¬ 
cessfully  make  their  living  by  etching  scenes 
from  human  life  on  their  wooden  “  canvas.” 

I  must  give  a  few  directions  about  finish¬ 
ing  touches.  If  much  time  and  trouble  has 
been  spent,  the  work  should  be  polished  ;  as 
this  is  not  such  an  easy  matter,  I  should 
advise  the  article  being  taken  to  an 
authority,  who  will  understand  how  to 
heighten  its  value  and  beauty.  But  should 
the  work  be  in  a  coarse  style,  effective,  but 
without  claiming  to  be  first-rate  art,  it  will 
be  sufficient  to  use  French  polish;  two  or 
three  coats  of  this  should  be  applied  with  a 
soft  brush,  but  it  should  be  allowed  to 
dry  between  each  coat.  I  have  seen  some 
people  use  a  combination  of  beeswax  and 
turpentine,  but,  although  it  looks  nice  for  a 
short  time,  it  soon  loses  its  effect.  If  the 
work  should  lose  its  fresh  appearance,  get¬ 
ting  black  from  the  London  smoke  and  fog, 
it  can  be  perfectly  well  cleaned  by  slightly 
rubbing  it  with  indiarubber  and  bread¬ 
crumbs  ;  this,  however,  should  only  be  done 
when  absolutely  necessary.  Many  students 
of  pyrography  like  to  do  the  ground  part 
of  the  work  in  various  patterns,  and  for  this 
purpose  tools  are  made  with  separate  points, 
in  different  shapes,  such  as  stars,  half-moons, 
and  flowers.  But  this  is  a  style  which  must 
be  accepted  with  care,  for  in  many  cases  it 
is  apt  to  give  a  common  and  rather  inferior 
character  to  the  work  ;  and,  for  my  part, 
I  think  that  the  work  with  the  softly  shaded 
background  is  much  more  artistic. 

I  shall  be  glad  if  these  simple  lines  have 
the  effect  of  awakening  an  interest  for  this 
work,  so  that  some  new  students  may  be 


Fig1.  3.— Design  for  a  Square  Box  Top. 


the  darkest  walnut  to  the  palest  cream.  As 
the  design  is  in  the  rich  Renaissance  style, 
it  must  never  be  used  on  any  Oriental  shaped 
table  or  screen,  this  mixture  being  atrocious 
to  the  artistic  eye. 

My  readers  will  see  that  the  designs 


■when  it  is  properly  done  by  a  thoroughly 
artistic  person,  it  is  really  most  effective, 
and  should  be  regarded  as  true  art.  With 
this,  however,  as  with  every  other  branch  of 
les  beaux-arts,  one  must  learn  “to  walk 
before  one  can  run,”  as  the  saying  is. 

The  design  in  Fig.  5  is  not  quite  so  easy ; 
but  when  you  have  practised  on  a  good  many 
other  things,  and  can  handle  the  red-hot 
tool  as  easily  as  a  pencil  or  brush,  it  might 


which  have  been  selected  are  all  in  the 
so-called  conventional  style  ;  this  must  not, 
however,  give  the  impression  that  no  other 
styles  are  suitable  for  poker  work ;  far  from 
it,  for  some  of  the  most  lovely  patterns 
consist  of  flowers  and  birds,  of  which  any 
number  of  beautiful  specimens  can  be  hired 
at  any  art  shop  for  a  few  pence,  whereas 
the  conventional  designs  are  considered 
much  more  difficult  to  obtain,  unless  you 


added  to  the  ranks  of  those  who  can  already 
master  the  tool  with  skill  and  taste,  but  it 
must  be  remembered  that  one  single  piece 
of  work  done  with  love  of  art,  and  care,  is 
much  superior  to  a  dozen  articles  executed 
in  that  half-hour  style  which  spoils  the  good 
taste  of  both  the  worker  and  the  admirers. 
All  beautiful  work  requires  time  and  labour, 
and  when  it  bears  an  impression  of  haste 
it  is  no  longer  a  thing  of  beauty. 
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Self-Educators  for 
all  Workmen. 


Vols.  I.  to  VII.  Now  Ready,  price  5s.  each. 

CASSELL’S 

New  Popular  Educator. 

With  New  Text,  New  Illustrations,  New 
Coloured  Plates,  New  Maps  in  Colours,  New 
Size,  New  Type,  with  Six  Coloured  Maps 
and  Plates  in  each  Volume. 

%*  Also  publishing  in  Monthly  Parts ,  Gd. 

“A  school,  an  academy,  and  a  university." — School 
Board  Chronicle. 


“  Fifteen  years  ago,  when  I  was  twenty-two  years  of  age, 
and  doing  hand  labouring  in  a  remote  village  for  fifteen 
shillings  a  week,  I  accidentally  came  across  the  first  number 
of  The  Popular  Educator,  and  commenced  to  study  it 
in  my  leisure  hours.  By  degrees  I  obtained  the  complete 
set,  made  considerable  progress,  and  in  two  years  was  pro¬ 
moted  to  a  clerkship  in  a  merchant’s  office.  I  kept  on 
studying,  and  my  position  improved,  until  I  had  full 
management.  To  The  Popular  Educator  alone  my 
intellectual  and  worldly  progress  is  to  be  attributed." 


“  Eleven  years  ago  I  was  a  subscriber  to  the  then  edition 
of  The. Popular  Educator.  At  that  time  I  was  an 
apprentice,  possessing  an  extremely  limited  education  even 
for  that  position.  Now  /  am  an  equal  partner  in  this  firm, 
with  money  saved,  house  property  purchased,  a  flourishing 
business,  and  good  credit.’’ 


THOMAS  BURT,  Esq.,  M.P.,  writes  : — “  I  owe  much 
to  The  Popular  Educator.  It  was  of  inestimable  sendee 
to  me  in  my  efforts  at  self-improvement  when  it  was  first 
published.  I  was  then  working  as  a  miner  in  Northumber¬ 
land,  and  I  studied  many  of  the  lessons,  given  so  clearly  in 
its  pages,  with  care  and  with  great  advantage.  I  wish  every 
success  to  the  Re-issue." 


The  Right  Hon.  Robert  Lowe  {now  Lord  Sher¬ 
brooke),  in  an  address  on  Education  at  Halifax,  said : 
“  The  first  book  which  I  will  recommend  is  Cassell’s 
Educator.’' 


Uniform  with  “  Cassell’s  New  Popular 
Educator.” 


Now  Publishing  in  Monthly  Parts,  6d. 

Cassell’s  Storehouse 

of  General  Information, 

Vols.  I.  and  II.  Now  Ready,  price  5s.  each. 


EACH  VOLUME  CONTAINS— 

380  Pages  Large  8vo,  about  300  Illus¬ 
trations,  together  with  Coloured  Plates 
and  Large  Engravings. 


The  National  Observer  says:— 

“  Cassell’s  Storehouse  of  General  Information 
is  up  to  date  in  every  particular.” 


The  Daily  Telegraph  says : — 

“  Cassell’s  Storehouse  of  General  Information 
is  virtually  a  new  encyclopaedia  with  a  very  wide  and  com¬ 
prehensive  range  of  subjects,  but  treated  in  such  a  concise 
manner  that  the  work  will  be  of  less  unwieldy  proportions 
than  those  which  are  usually  found  to  belong  to  reference 
books  of  a  similar  description.  While  brevity  has  been 
studied  in  most  of  the  articles,  clearness  of  expression  is 
nowhere  sacrificed,  nor  are  technical  matters  allowed  to  be¬ 
come  obscure  for  the  want  of  sufficient  space.  Room,  too, 
has  been  found  for  capital  illustrations,  and  for  coloured 
plates  and  maps  to  accompany  certain  of  the  contributions, 
which  for  their  general  interest  or  novelty  have  demanded 
the  most  careful  handling  by  experts." 


CASSELL  &  COMPANY,  Limited,  Ludgate  Hill \ 
London  ;  and  all  Booksellers . 


i3  published  at  La  Belle  Sauvage,  Ludgate  Hill,  London,  at 
9  o'clock  every  Wednesday  morning,  and  should  be  obtainable  every¬ 
where  throughout  the  United  Kingdom  on  Friday  at  the  latest. 


TERMS  OF  SUBSCRIPTION. 
(Sent  post  free  to  any  part  of  the  world. ) 


8  months,  free  by  post  ..  ..  ..  is.  8d. 

6  months,  „  . 3s.  3d. 

12  months,  „  . 6s.  6d. 


Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company.  Limited. 


Teems  fob  the  Insertion  of  Advertisements  in  each 
Weekly  Issue.  .  ^ 


X  H.  U. 

One  Page  -  -  - . 12  00 

Half  Page . -6  10  0 

Quarter  Page . 3  12  6 

Eighth  of  a  Page  ......  117  6 

One-Sixteenth  of  a  Page  •  -  •  -  -  -100 
In  Column,  per  inch  -  -  ---0  10  0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less.  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Schilling  per  Line  (averaging  eight  words;. 

Prominent  Positions ,  or  a  series  of  insertions, 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  communications  respecting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal,  to  be  ad¬ 
dressed  to  the  Editor  of  Work,  Cassell  and  Company, 
Limited.  London.  E.C. 


Technical  Teachers. — A  propos  of  ob¬ 
taining  teachers  of  technical  classes,  can  we 
wonder  that  it  is  difficult  to  find  capable 
instructors  when  all  the  bearings  of  the 
case  are  considered  1  If  he  is  to  be  a 
successful  teacher  he  must  be  well  up  in 
his  particular  trade.  Then,  leaving  out  the 
matter  of  payment,  which,  being  often  de¬ 
pendent  on  the  results  of  an  examination, 
may  give  him  nothing  at  all,  if  it  happens 
that  the  examiner  sets  questions  quite  un¬ 
suited  to  the  master’s  view  of  the  subject — 
a  difficulty  which  the  short  syllabus  issued 
by  the  City  and  Guilds  Institute  does 
not  overcome  —  forgetting,  we  say,  the 
financial  point,  are  other  surrounding  cir¬ 
cumstances  such  as  would  tempt  a  good 
workman  to  take  upon  his  shoulders  the 
burden  of  preparing  lectures  and  supervising 
the  practical  work  for  classes  ?  With  many 
of  his  fellow-workmen  he  knows  that  his 
efforts  will  be  harshly  commented  upon,  while 
his  employer  will  barely  tolerate,  if  he  does 
not  altogether  discourage,  his  teaching.  Here 
he  begins  to  speculate  as  to  whether  tech¬ 
nical  education  is,  or  is  not,  the  right  thing. 
So  much  for  the  immediate  environment. 
What  help  is  he  able  to  count  upon  from 
the  leaders  of  his  trade  ?  Then,  where  is  he 
to  go  for  information  as  to  the  way  in  which 
such  classes  should  be  conducted  1  He  knows 
that  technical  education  has  been  in  practice 
in  France  and  Germany  for  years,  and  a 
knowledge  of  the  way  they  do  these  things 
on  the  Continent  would  be  an  assistance. 
Where  is  such  information  to  be  obtained  1 
At  the  Central  Institute  for  the  advancement 
of  Technical  Education,  South  Kensington  1 
Nothing  in  the  way  of  a  special  library,  how¬ 
ever,  is  in  existence,  there  or  elsewhere.  Do 
these  few  considerations  supply  an  answer 
to  the  question  which  has  arisen  in  Birming¬ 
ham,  where  recently  it  was  suggested  to  send 
to  the  Continent  for  a  teacher  in  bronzing 
and  electro-plating.  We  feel  sure  that  there 
are  plenty  of  Englishmen  quite  capable  of 
teaching  .  this  subject,  but  the  conditions 
surrounding  the  work  and  the  terms  offered 


are  not  such  as  to  attract  suitable  first-class 
men,  and  to  let  technical  instruction  drift 
into  the  hands  of  second  or  third-rate  men 
is  always  a  blunder.  Technical  propagand¬ 
ists  should  speak  up. 

Saturday  Afternoon  Excursions.— A 
very  good  proposal  has  been  put  forward  in 
the  daily  press.  It  is  that  the  railway  com¬ 
panies  should  run  cheap  trains  on  Saturday 
afternoons,  so  as  to  enable  workmen  and 
their  families  to  have  a  few  hours  in  the 
country  during  the  week-end  half  holiday. 
People  of  leisure,  and  with  better-filled 
purses  than  the  average  workman,  have 
little  idea  what  a  boon  this  would  be.  Too 
often  the  workman,  finding  himself  a  bit 
dull  with  nothing  to  do  on  these  Saturday 
afternoons,  is  tempted  to  waste  his  time  and 
money.  The  railway  companies  have  it  in 
their  power  to  do  much  for  the  workers,  and 
thereby  to  put  money  in  their  pockets.  We 
have  already  had  occasion  to  refer  to  work¬ 
men’s  trains  on  the  G.E.R,  where  journeys 
of  eleven  miles  are  profitably  given  for  a 
penny.  Let  excursions  on  something  like 
this  scale  of  charges  be  run,  and  the  numbers 
that  will  flock  out  of  town  will  make  that 
class  of  traffic  much  more  remunerative  than 
any  other  railway  traffic.  Conveyance  in 
these  days  of  steam  is  cheap — cheaper  than 
the  railway  companies  have  ever  given  us 
any  idea  of.  A  train  with  accommodation 
for  600  persons  is  not  a  particularly  large 
train  ;  yet  the  railway  companies  let  the 
seats  in  the  train  at  a  penny  each  per  mile — 
i.e.,  at  50s.  per  mile  for  the  whole  train. 
Now,  the  total  cost  of  running  a  train  is 
2s.  6d.  per  mile — that  covers  not  only  moving 
expenses,  but  maintenance  of  way,  and 
stock,  and  stations;  in  short,  everything. 
Thus  the  companies  offer  to  the  public  at 
£2  10s.  what  costs  them  only  2s.  6d — a  net 
profit  of  2,300  per  cent. !  Of  course,  the 
public  doesn’t  buy  the  article  ;  it  buys  only 
what  it  absolutely  requires,  just  as  it  does 
in  the  case  of  every  other  exorbitantly  priced 
article,  and  instead  of  getting  £2  10s.  per 
passenger  train  mile,  the  companies  get  only 
a  paltry  3s.  6d. — the  rest  of  the  train  is 
wasted.  To  Brighton  and  back  for  3s.  is 
called  a  cheap  trip.  It  is  really  a  very  dear 
trip.  If  400  passengers  go  by  such  a  trip, 
the  company  nets  £60  ;  its  total  outlay  is 
£12  10s.,  at  2s.  6d.  a  mile  for  100  miles.  It 
thus  nets  a  profit  of  close  on  500  per  cent. 
A  very  cheap  trip  this  ! 

“Work”  Postage. — Judging  from  the 
letters  we  are  constantly  receiving,  there 
would  appear  to  be  misapprehension  in  the 
minds  of  some  of  our  readers  concerning 
the  postal  tariff  for  Work.  It  cannot  be 
too  clearly  stated  that  the  postage  for  each 
weekly  number  is  one  halfpenny,  whether 
the  address  be  in  the  United  Kingdom  or 
abroad.  In  other  words,  a  halfpenny  postal 
wrapper  will  frank  Work  weekly  numbers 
to  practically  any  point  of  the  civilised 
globe.  Though  not  registered  as  a  news¬ 
paper,  the  weight  of  the  weekly  issue  is 
under  two  ounces,  which  enables  us  to 
come  under  the  privileges  of  the  Post  Office 
by  which  newspapers,  or  otherwise,  not 
weighing  more  than  two  ounces  can  be 

Eosted  in  Great  Britain  or  abroad  for  one 
alfpenny.  This  should  prove  a  boon  to 
those  who,  living  at  a  distance  from  a  town, 

E refer  to  order  the  journal  from  its  pub- 
shers  by  post.  Still  more  advantageous 
is  it  when  it  enables  readers  at  home,  with 
friends  and  relations  at  a  distance,  to  keep 
in  touch  in  a  useful  and  practical  way  for 
the  mere  trifle  involved  in  a  duplicate  copy 
of  the  journal  each  week. 
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DESIGN  AND  DECOKATION  OF  ALL 
AGES. 

BY  M.  H.  C.  L. 

Savage  Ornament. 

It  is  a  curious  and  interesting  feature  in 
the  history  of  mankind  that  the  decorative 
instinct  is  one  of  the  first  to  assert  itself. 
People  put  on  ornaments  before  they  learn 
to  put  on  clothes.  A  thoughtful  writer  sees 


in  this  fact  a  suggestion  that  the  right  prin¬ 
ciple  to  go  upon  in  educating  children’s  eyes 
and  fingers  is  to  begin  by  teaching  them  to 
produce  things  ornamental,  and  thus  to  lead 
them  on  to  the  production  of  useful  things. 
However  this  may  be,  it  is  certain  that  the 
early  development  of  the  taste  for  ornament 
and  the  universal  desire  to  decorate  whatever 
we  see  are  matters  well  worthy  of  attention. 

The  result  of  the  all-prevailing  tendency 
to  decorate  is  this  :  everything  about  us 


bears  the  impression  of  art — good  or  bad — 
and  we  are  ourselves  sure  to  produce,  or 
cause  other  people  to  produce,  a  consider¬ 
able  amount  of  decoration.  And  thus,  in¬ 
directly  though  it  be,  we  shall  each  indi¬ 
vidually  have  our  share  in  forming  the  taste 
of  our  age.  And  without  knowledge  to 
guide  our  fingers  in  whatever  handiwork  we 
undertake,  even  though  it  be  but  the  sim¬ 
plest  piece  of  embroidery,  without  the  taste 
that  is  born  of  knowledge  to  guide  our 
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choice  in  furnishing  and  adorning  our  sur¬ 
roundings,  we  are  certain  to  bring  into  exist¬ 
ence  more  ugly  things  than  beautiful,  bad 
combinations,  inharmonious  colourings,  and 
above  all,  barbarous  applications  of  design. 
It  is  in  the  direction  of  design  that  we  are 
most  likely  to  fail,  because  it  is  here  that 
the  greatest  ignorance  prevails.  In  colour 
we  have  of  late  years  had  some  general  edu¬ 
cation.  The  work  of  our  painters  (work 
largely  seen  and  appreciated),  the  introduc¬ 
tion  of  Eastern  fabrics,  and  the  caprice  of 
fashion,  which  for  some  time  brought  artistic 
shades  into  vogue  in  women’s  dress,  have 
all  done  something  in  training  our  eyes  to 
appreciate  what  is  lovely  in  hue,  and  avoid 
the  glaring  bad  taste  of  fifty  years  ago. 
The  spread  of  education  has  disseminated 
general  ideas  of  proportion  and  harmony,  so 
that  we  should  not  be  likely,  for  example, 
to  put  a  ball-room  chandelier  in  an  old- 
fashioned  cottage,  or  make  other  mistakes 
similar  to  that  of  the  New  Guinea  chief 
who,  having  had  a  shirt  given  him  for  him¬ 
self  and  a  dress  for  his  wife,  put  on  both 
her  garment  and  his  own,  and, with  the  addi¬ 
tion  of  his  usual  barbaric  ornaments,  headed 
a  procession  of  his  warriors  with  splendid 
pride  ! 

In  the  matter  of  design  we  make  errors 
of  taste  exactly  equivalent  to  these,  though 
our  sins  against  art  escape  general  reproba¬ 
tion  ;  in  the  first  place,  because  everything 
that  is  made,  being  decorated  somehow,  the 
decoration  is  taken  as  a  matter-of-course, 
and  hardly  noticed  ;  and  in  the  second  place, 
because  of  those  who  do  notice,  very  few 
have  enough  knowledge  of  what  decoration 
should  be  to  criticise. 

The  fact  is,  we  live  in  an  age  of  chaos, 
when  the  very  abundance  and  variety  of 
our  materials  prove  our  greatest  difficulty. 
The  decorated  *  products  of  every  foreign 
country  are  now  poured  in  upon  us,  and  we 
possess  the  art  work  of  all  past  ages  and 
schools,  while  we  are  without  any  living 
traditions  to  guide  us  in  forming  a  nine¬ 
teenth  century  school  of  design. 

What  we  need  is  a  definite  knowledge 
of  the  subject— a  knowledge  not  to  be  learnt 
from  any  one  book,  or  indeed  completely 
from  any  collection  of  books,  but  which 
must  be  acquired  by  patient  and  accurate 
individual  study. 

In  architecture, where  in  modern  days  great 
confusion  of  styles  and  ignorant  jumbling  of 
disproportionate  parts  have  been  painfully 
prevalent,  there  is  now  a  growing  enlighten¬ 
ment.  We  have  hold  of  the  important 
principle  that  harmony  of  style  is  a  first 
essential  in  a  work  of  art,  and  that  no 
beauty  in  the  detached  parts  will  compen¬ 
sate  for  a  want  of  unity  in  the  whole.  It  is 
this  principle  that  we  have  to  establish  as  a 
basis  of  practical  work  in  all  applications  of 
decoration. 

Just  as  a  knowledge  of  the  different  styles 
of  architecture  belonging  to  other  ages  and 
other  countries  is  needful  for  the  architect 
before  he  begins  to  start  on  original  work 
of  his  own,  so  before  we  attempt  to  produce 
original  design  we  should  make  ourselves 
familiar  with  the  decorative  work  of  past 
periods  and  foreign  lands.  We  must  be 
able  to  classify,  adapt,  and  arrange  before 
we  can  make  use  of  the  heterogeneous  mass 
of  design  which  we  find  ready  to  our  hands. 

It  is  extremely  interesting  to  trace  out 
the  first  beginnings  of  design  as  they  are 
found  among  savage  nations  in  different 
parts  of  the  world.  The  rudimentary  efforts 
at  artistic  production  generally  consist  in 
rough  attempts  at  carving  human  heads  to 
serve  as  idols  or  fetishes,  and  a  simple  form 


of  surface  decoration.  This  surface  decora¬ 
tion  is  done  in  fiat  painting,  generally  red 
and  black  on  a  white  ground,  or  more  rarely 
by  some  process  of  burning  on  wood,  or  in 
the  scratching  of  lines  and  dots.  We  may 
suppose  that  the  first  decoration  of  the 
third  description  was  the  tattooing  of  the 
artist’s  own  person,  and  that,  struck  by  the 
beauty  of  the  result,  he  extended  the  pro¬ 
cess  to  his  canoes,  weapons,  and  domestic 
implements.  The  scratching,  as  it  grows 
more  skilful,  and  as  the  tools  used  for  the 
process  improve,  becomes  a  system  of 
elaborate  etching  and  incising.  The 
lines  and  dots,  symmetrically  repeated  and 
adapted  to  cover  a  given  space,  are  the 
simplest  form  of  design — pattern-drawing. 
The  space  covered  is  almost  invariably  the 
whole  of  the  decorated  object,  redundancy 
of  ornament  being  the  savage’s  chief  idea  of 
beauty,  a  point  where  he  and  his  over¬ 
civilised  brother,  like  most  extremes,  meet. 
A  surface  completely  covered  with  a  minute 
pattern  repeated  a  thousandfold  would  be 
the  barbaric  notion  of  the  perfection  of 
decorative  art. 

When  we  speak  of  savage  nations,  how¬ 
ever,  it  must  be  remembered  that,  in  spite 
of  certain  features  in  common  which  enable 
us  to  generalise  respecting  them,  the  artistic 
gift  is  very  differently  developed  in  different 
races. 

In  the  Nicobar  and  Andaman  Islands,  for 
instance,  the  attempts  at  decoration  con¬ 
sist  of  rude  smearing  in  some  kind  of  mud 
on  a  light  ground  (Fig.  1)  and  painting  of 
the  roughest  description  (Fig.  2)  :  the 
single  idea  in  the  way  of  design  possessed 
by  the  inhabitants  seeming  to  be  the  zigzag, 
this  idea  being  most  imperfectly  carried 
out.  The  natives  of  the  Fiji  Islands,  on  the 
other  hand,  produce  designs  not  lacking  in 
actual  beauty,  and  very  accurately  drawn 
and  coloured  (Fig.  3). 

But  little  of  the  artistic  instinct  seems 
inherent  in  the  African  races.  The  pottery 
made  in  Northern  Africa  is  painted  in  the 
rudest  geometrical  designs,  so  far  from 
accurately  that  it  is  evident  the  decorators 
never  learnt  the  art  of  ruling  a  line.  In 
the  work  of  Madagascar  there  are  good  bits 
of  design,  but  a  lack  of  idea  in  combining 
them.  The  West  Africans,  though  some  of 
their  work  in  coloured  leathers  is  rather 
pretty,  show  but  little  skill  in  pattern-draw¬ 
ing  ;  while  in  the  eastern  part  of  Central 
Africa  the  decoration  is  of  the  roughest, 
and  the  designs  are,  as  ornament,  meaning¬ 
less  and  very  poor. 

The  same  sort  of  apparently  meaningless 
designs — an  attempt  at  pattern-drawing 
without  the  perception  of  what  forms  the 
beauty  of  this  species  of  art — symmetrical 
repetition — is  remarkable  in  the  painted 
bowls  which  come  from  Peru.  But  there  is 
a  curious  glimmering  of  the  Greek  idea  in 
the  specimen  sketched  in  Fig.  4.  In  Guiana, 
which  is  not  far  from  Peru,  the  severe  charm 
of  the  Greek  borderings  is  almost  reached 
in  the  patterns  employed  for  the  native 
basket-work  (Fig.  5). 

It  is  interesting  to  detect  here  and  there 
the  rudiments  of  some  form  which  has  been 
developed  by  civilised  art  into  designs  of 
rare  beauty  and  intricacy.  In  Mexico  we 
come  across  a  simple  guilloche  (Fig.  6). 
In  Katchyen,  in  Assam,  we  find  a  rude 
representation  of  the  “vine”  pattern,  so 
universal  in  European  work  (Fig.  7).  The 
curves  are  certainly  execrable,  in  curious 
contrast  with  the  delicacy  and  correctness 
of  the  etched  pattern  decoration  from  the 
same  place,  but  there  is  an  effort  at  the 
representation  of  growth. 


According  to  one  great  authority  on  all 
that  concerns  savage  races,  every  design  had 
its  origin  in  the  copying  of  some  natural 
form,  though,  through  want  of  skill  or  con¬ 
stant  repetition,  all  trace  of  the  original 
may  be  lost.  A  very  close  and  beautiful 
representation  of  the  leafy  stem  is  to  be 
seen  in  some  flat  painting  on  a  papery 
material  from  the  Samoan  Islands  (Fig.  8). 
In  Borneo  and  other  islands  of  the  Malay 
Archipelago  which  have  no  doubt  come  in 
contact  with  the  art  of  the  Eastern  world 
the  designs  are  of  a  high  order  (Fig.  9). 

Perhaps  the  most  beautiful  of  all  savage 
design  is  that  of  the  natives  of  New  Zea¬ 
land.  While  the  work  of  the  Australians 
is  of  the  roughest  and  most  meagre  type, 
the  carving  of  the  New  Zealanders  is  singu¬ 
larly  advanced,  and  their  incised  patterns 
are  lovely.  There  is  one  idea  on  which  the 
best  of  them  are  founded— an  idea  which 
enters  largely  into  the  composition  of 
Celtic  work — the  inverted  volute.  This  is 
worked  out  into  a  variety  of  beautiful 
designs,  gracefully  adapted  to  the  surfaces 
they  are  intended  to  cover  (Fig.  10).  The 
same  form  appears  in  the  work  of  New 
Guinea,  but  less  skilfully  used,  and  without 
the  same  variety  (Fig.  11).  It  is  where  a 
single  form  is  thus  produced  in  a  variety  of 
sizes,  proportions,  and  positions  that  we 
have  savage  decoration  at  its  best  and  in  its 
most  characteristic  form. 

The  natives  of  the  Friendly  Islands  have, 
like  the  New  Zealanders,  taken  one  idea, 
and  theirs  is  the  most  primitive  imaginable 
— namely,  the  zigzag.  From  this  single 
form  they  produce  surprisingly  varied  effects, 
and  cover  large  spaces  without  any  sugges¬ 
tion  of  monotony.  The  Solomon  Islanders 
have  also  taken  the  zigzag,  and  with  it 
again  produce  fresh  varieties  of  pattern 
(Fig.  12). 

The  work  of  the  North  American  Indians 
consists  chiefly  in  the  pictorial  representa¬ 
tions  of  natural  forms,  flowers  and  beasts, 
men  and  women.  These  are  worked  on 
birch  bark  in  moose-hair,  dyed  the  most 
brilliant  colours,  each  hair  forming  a  single 
stitch  (Fig.  13).  Their  figures  and  flowers 
are  more  quaint  than  beautiful,  but.  the 
decoration  of  their  mocassins  with  bright- 
toned  cloth  worked  in  beads,  and  contrast¬ 
ing  with  the  yellow  leather,  is  very  pic¬ 
turesque. 

In  the  Ethnographical  Gallery  of  the 
British  Museum — a  rich  store-house  of  the 
work  of  savage  peoples,  where  the  student 
of  barbaric  art  may  spend  many  profitable 
hours — perhaps  the  most  striking  artistic 
efforts  are  those  of  the  Arctic  Americans 
(Fig.  19).  There  is  a  delightful  grotesque¬ 
ness  in  the  odd  beasts  and  birds  painted 
on  their  flat  wooden  spoons,  and  the  scenes 
from  Arctic  daily  life,  delicately  etched  on 
weapons  and  implements  used  for  obtaining 
a  light,  are  worthy  of  study.  They  are 
admirably  drawn,  and  there  is  an  immense 
deal  of  spirit  in  the  little  people,  with  black 
lines  for  legs  and  arms,  engaged  in  building 
wigwams,  spearing  seals,  rowing  ark-like 
boats,  and  catching  whales.  Evidently,  the 
dwellers  in  these  frozen  regions  are  a  people 
endowed  with  the  artistic  instinct,  and  that 
even  rarer  gift,  a  sense  of  humour.  Fig.  14 
is  a  bit  of  rough  incising  by  Paraguay 
Indians.  Figs.  15,  16,  and  17,  ornaments 
on  drum  from  Saibai  Islands,  Torres  Straits. 
Fig.  18,  S.  African  bird. 

Patterns  of  the  kind  produced  by  savage 
art  are  applicable  to  all  sorts  of  work  in 
which  a  large  surface  is  to  be  covered,  and 
should— as  in  table-tops  and  stools — be  kept 
flat.  Some  of  the  designs  given  might  be 
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used  for  wood-incising,  some  for  tiles,  some 
for  poker  work,  and  others  for  embroidery. 
The  border  on  the  heading  of  the  paper,  for 
instance,  might,  enlarged,  be  worked  in 
silks  to  form  the  border  to  a  table-cloth, 
each  line  being  represented  by  a  stitch. 


A  NEW  MASKING-  GAUGE. 

BY  PERCY  C.  RUSHEN. 

As  all  mechanics  know,  or  ought  to  know, 
the  great  secret  in  working  wood  or  metal 
is  to  have  the  setting-out  tools  perfectly 
correct— and  I  sincerely  hope  that  the  gauge 
I  am  about  to  describe  will  go  a  long  way 
towards  assisting  the  setting  out  of  work 
properly,  and  that  you,  reader,  whoever  you 
be,  will  set  the  example  in  your  select  clique 
by  making  and  using  one. 

Here  is  a  good  idea,  and  one  which 
I  have  never  seen  before.  Fig.  1  is 
a  side  elevation,  partly  in  section, 
taken  on  the  line  A  in  the  figure  of 
the  improved  gauge  ;  and  Fig.  2  is  a 
plan  of  the  same. 

The  stock  and  barrel  are,  as  usual, 
made  out  of  beech  in  the  ordinary 
way,  the  barrel  either  having  a  fixing 
screw  or  wedges  to  fix  it  in  its  ad¬ 
justed  position  on  the  stock.  I  have 
represented  a  fixing  screw,  as  I  think 
it  is  preferable  and  “  real  English.” 

But  instead  of  fixing  the  scriver  a 
short  distance  from  the  end  as  usual, 
it  is  fixed  at  the  extreme  top.  As 
seen  in  the  drawing,  it  is  a  blade 
scriver,  fixed  by  means  of  the  counter¬ 
sunk  wood  screw,  a.  Or  the  screw 
may  be  screwed  into  an  iron  screw 
pummel,  or  box,  or  nut  fixed  in  the 
end  of  the  stock  ;  but  as  the  scriver 
is  moved  but  rarely,  I  think  a  wood 
screw  would  suffice.  By  means  of 
this  screw  working  in  slot  b,  the 
depth  of  the  projecting  part  of  the 
scriver  (which  marks  or  cuts  the  wood) 
is  adjusted.  The  scriver  consists  of 
&  small  plate  (c)  of  the  size  shown, 
either  of  iron  or  mild  steel,  after¬ 
wards  hardened  to  a  dark  straw 
colour.  It  works  in  a  slot  cut  in 
the  head  of  the  wooden  stock.  It 
is  ground  off  from  the  inside  of  the  stock, 
and  may  be  either  semi-elliptical  or  semi¬ 
circular  in  plan.  When  finished,  the  edge 
of  the  scriver  which  cuts  the  wood  ought 
to  be  perfectly  flush  with  the  rest  of  the 
end  of  the  stock,  no  parts  projecting  further 
than  this  point,  but  perfectly  at  right  angles 
thereto. 

Its  advantages  are  numerous ;  among 
others  being  that 

1.  It  measures  rebates  and  varieties  of 
sunken  parts  perfectly. 

2.  It  is  of  great  use  in  circular  saw  benches, 
small  planing  machines — in  fact,  any  kind  of 
rotary  or  fixed  cutter  machine — for  measur¬ 
ing  from  the  fence  or  guide  to  the  tool. 

3.  It  may  be  held  in  position  while  a  tool 
{e.g.,  chisel)  is  placed  against  the  end,  and  is 
driven  without  loss  of  time.  Nails  and 
screws  may  also  be  held  there  while  being 
partly  driven  home.  A  pencil  may  be  placed 
there  to  mark  instead  of  the  scriver  (which 
may  _  be  fixed  back)  for  those  who  prefer 
pencil  lines  for  rough  work. 

Those  who  have  seen  and  tried  the  tool 
speak  well  of  it,  and  it  is  presented  here 
for  the  benefit  of  all  readers  of  Work  who 
may  care  to  _  make  one.  Should  any  diffi¬ 
culty  arise  in  the  process  I  will  answer 
through  “  Shop.” 


EMIGRANT  FIELDS  AND  PROSPECTS. 

MANITOBA  —  Advantages  —  Fanning  —  Railway 
Lands —Prospects. 

Following  the  information  given  by  our  Ottawa 
correspondent  in  No.  159,  we  have  now  the  plea¬ 
sure  to  print  the  personal  testimony  of  one  who 
can  speak  authoritatively  upon  Manitoba  as  an 
emigration  field.  Having  spent  many  years  in 
the  Manitoba  country,  D.  B.  C.  writes  : — - 

It  may  he  asked,  “What  advantage  would 
there  be  in  a  man’s  exchanging  work  in  England 
for  work  in  Manitoba  ?  ”  The  chief  advantage 
would  be  that  ho  would  lead  a  healthy  life  in  the 
open  air  instead  of  being  cramped  up  in  an  office. 
He  would  he  more  independent,  and  his  chances 
of  having  a  comfortable  home  within  a  reasonable 
time  would  be  greater.  If  he  went  out  during 
the  summer,  he  would  have  no  difficulty  in 
getting  work  on  some  good  farm  at  once.  At 
first  he  would  he  paid  from  two  to  three  pounds 
a  month  and  his  hoard  and  lodging;  how  much 


Englishmen  who  have  given  up  farming  in 
disgust  after  a  short  trial,  many  of  whom  have 
had  every  advantage  to  start  with ;  but,  on  the 
other  hand,  you  constantly  meet  with  prosperous 
farmers  who  started  as  farm  labourers  without 
capital.  The  climate  of  Manitoba  is  one  of  the 
most  healthy  in  the  world.  The  winters  are 
cold,  hut  the  air  is  very  dry,  and  cold  that  would 
be  unbearable  in  our  damp  England  is  there 
bracing  and  not  unpleasant.  The  Canadians  are 
splendidly  hospitable,  and  are  always  ready  to 
lend  a  helping  hand  to  strangers  who  they  see 
are  willing  to  work.  My  remarks  apply  chiefly 
to  unskilled  labour,  in  which  class  I  include 
especially  young  men  without  capital  who  have 
not  learned  a  trade  or  profession,  and  who,  if 
they  stayed  in  England,  would  have  to  take  a 
clerkship  in  an  office  or  shop,  without  much 
prospect  of  ever  earning  more  than  a  hare  living 
at  that  most  dreary  of  occupations  unless  they 
have  great  ability  or  influence. 


Fig.  L— Side  Elevation.  Fig.  2. 


more  he  got  than  that  would  depend  upon  how 
useful  he  made  himself.  He  would  have  to  work 
hard — at  first  he  would  probably  think  too  hard. 
By  working  for  good  farmers  he  would  get  a 
practical  knowledge  of  farming  not  to  he  got  in 
any  other  way,  and,  if  he  saved  his  wages,  he 
should,  in  a  few  years,  he  in  a  position  to  take  up 
land  of  his  own  (160  acres  can  be  had  on  payment 
of  a  small  fee).  To  get  free  land  he  would  have 
to  go  a  long  way  from  the  markets,  as  it  is  all 
taken  up  near  to  the  railways  and  towns.  The 
railway  companies  have  a  large  amount  of  land 
that  has  been  granted  to  them  to  induce  them  to 
extend  their  lines  into  unsettled  districts.  This 
land  they  generally  will  sell  to  settlers  very 
cheaply,  and  at  very  reasonable  terms  of  pay¬ 
ment.  Our  young  man  would  have  to  build  him¬ 
self  a  house  and  stable,  and  would  want  some 
farm  implements,  a  pair  of  oxen,  and  some  seed 
grain  to  start  with.  By  only  putting  in  a  small 
crop  the  first  year,  he  would  have  time  to  do 
some  work  for  his  neighbour  with  his  oxen,  and 
so  get  money  to  pay  his  current  expenses  until  he 
sold  his  crop.  If  his  first  crop  were  a  failure,  he 
would  have  to  work  out  again  part  of  the  next 
year.  Anywhere  in  Manitoba  the  land  is  hound 
to  increase  in  value  as  the  country  gets  settled, 
and  our  young  man,  after  a  few  years  of  economy 
and  hard  work,  would  find  himself  the  proud 
possessor  of  a  valuable  farm,  and  his  own  master. 
I  do  not  say  that  to  get  a  farm  in  this  way  would 
he  easy.  The  towns  of  the  West  are  full  of  young 


SCIENCE  TO  DATE. 

Nitride  of  Lithium. — Quite  recently  we 
noted  that  nitrides  of  the  alkaline  earths 
and  magnesium  had  been  prepared.  Li¬ 
thium  must  now  be  added  to  the  small 
number  of  elements  which  combine  with 
nitrogen.  Lithium  nitride  has  been  recently 
obtained  by  M.  Ouvrard  as  a  black  spongy 
mass. 

Aluminium  Hydrate  from  Clay.— A 

simple  process  has  been  invented  by  Meyer, 
of  Berlin,  for  preparing  aluminium  hydrate 
direct  from  clay.  It  consists  in  bringing 
superheated  steam  in  contact  with  finely 
divided  clay,  dissolving  the  hydrates  formed, 
and  obtaining  the  aluminium  hydrate  from 
the  solution  by  precipitation.  This  should 
be  available  for  the  cheaper  production  of 
aluminium. 

The  Camphor  Tree  in  Florida. — Some 
time  ago  the  camphor  tree  was  introduced 
into  Florida.  The  experiment  has  proved 
completely  successful.  The  tree  flourishes 
vigorously. 

The  “  Aluminium”  Light.— Magnesium 
ribbon  is  often  burnt  when  a  very  intense 
light  is  required  for  photographic  or  medi¬ 
cal  purposes.  M.  Villon  has  found  that 
aluminium  may  be  utilised  instead  by 
p  burning  it  in  a  spirit  lamp  or,  if  a  flame  of 
-Rian,  greater  brilliancy  is  required,  in  coal  gas. 

Aluminium  burns  without  emitting  fumes, 
and  is  also  cheaper  than  magnesium. 

Saltpetre  in  East  Africa.— Dr.  Peters 

has  discovered  great  deposits  of  saltpetre  in  the 
Kilima  Njaro  district,  and  near  the  Donjongai  vol¬ 
cano  there  lie  great  swamps,  from  which  soda  is 
obtained.  It  is  expected  that  German  East  Africa 
will  compete  successfully  with  Chili  as  regards  the 
exportation  of  nitre. 


NOTES  FOR  WORKERS. 


The  poor  in  Germany  live  chiefly  on  rye-bread, 
but  in  consequence  of  the  famine  in  Russia,  whence 
most  of  the  rye  is  imported,  rye  has  gone  up  greatly 
in  price.  It  has  been  found  that  by  mixing  maize- 
flour  with  rye-flour  a  very  good  and  cheaper  bread 
can  be  made.  It  is  called  “  Murphy  bread,”  after 
its  maker. 

The  entire  tobacco  crop  in  the  United  States 
amounted  in  1889  to  488,255,896  lbs.,  the  number 
of  planters  being  205,862,  and  the  area  devoted  to 
tobacco  culture  being  692,990  acres.  The  average 
production  per  acre  of  the  entire  country  was 
705  lbs. 

The  Sims-Edison  torpedo  has  the  power  to  dive 
under  and  cut  through  obstructions  placed  in  its 
path,  and  can  be  steered  from  the  vessel  from  which 
it  has  been  launched. 

A  new  star  suddenly  appeared  in  the  constellation 
Auriga,  in  the  Milky  Way,  at  the  end  of  January. 
The  discoverer  sent  an  anonymous  postcard,  an¬ 
nouncing  the  fact,  to  the  Royal  Observatory,  Green¬ 
wich,  and,  a  search  being  made  on  February  1st,  the 
anonymous  announcement  was  found  to  be  correct. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Timber  Trade.- — Dock  deliveries  show  a  further 
falling  off  over  the  corresponding  period  last  year. 
Prices  all  round  are  very  meagre,  a  large  portion  of 
goods  having  lately  been  sold  at  a  price  under  the 
cost  of  import.  It  is  to  be  hoped  that  the  imports 
during  the  coming  season  will  be  low,  and  so  give 
prices  an  opportunity  of  recovering  themselves. 
Several  vessels  have  already  arrived.  The  hard 
wood  trade  is  very  quiet,  although  there  is  a  demand 
for  black  walnut  of  good  quality.  The  teak,  maho¬ 
gany,  and  fancy  woods  are  just  now  very  flat. 

Dyeing-  Trade. — A  dispute  has  arisen  at  a  Brad¬ 
ford  firm,  where  600  employes  have  struck  work  for 
an  increase  of  wages  varying  from  Is.  to  2s.  per 
week.  Upon  this,  the  master  dyers  of  the  town 
gave  notice  to  6,000  men  to  cease  work  unless  this 
firm’s  hands  gave  in.  A  general  lock-out  seems 
inevitable. 

Building  Trade. — In  Manchester  and  district, 
the  building  trade  remains  very  firm  and  good. 
Masters  and  contractors  report  a  promising  influx 
of  work  in  addition  to  jobs  in  hand.  In  Rochdale 
and  district,  the  strike  of  bricklayers’  labourers  is 
over,  the  masters  having  agreed  to  the  advance  of 
^d.  per  hour,  while  the  men  have  withdrawn  their 
demand  that  one  labourer  should  be  allowed  to  each 
bricklayer.  The  building  trade  section  *of  the 
Liverpool  Trades  Council  has  apparently  come  to 
the  conclusion  that  the  carpenters  and  joiners  of 
the  district  have  now  a  right  to  demand  a  revision 
of  an  agreement  entered  into  several  years  ago. 
Fifty-five  hours  now  constitute  the  week  in  this 
district,  and  it  is  suggested  that  fifty  or,  if  possible, 
forty-eight  should  be  worked  instead,  while  at  the 
same  time  it  is  considered  that  the  pay  should  be 
increased  from  8d.  to  8icL  per  hour.  The  painters 
in  this  district  are  complaining  of  the  action  of  the 
masters,  who,  it  is  said,  employ  apprentices  as 
journeymen  at  apprentices’  wages. 

Cotton  Trade. — Through  the  dispute  in  the 
Lancashire  cotton  spinning  trade,  there  is  now  a 
stoppage  of  90  per  cent,  of  the  mills  in  the  county. 
Some  of  the  masters  having  good  contracts  in  hand 
will  continue  to  run  their  mills  and  pay  the  heavy 
fine  which  this  course  will  involve  to  the  Masters’ 
Federation.  Three  large  mills  have  also  been  closed 
in  Bolton  through  bad  trade,  although  cotton  manu¬ 
facturers  there  are  not  affiliated  with  the  Manchester 
and  District  Masters’  Federation.  There  are  indica¬ 
tions  that  others  in  the  town  will  soon  follow  their 
example.  Our  Manchester  correspondent  writes  : — 
Unless  some  very  decided  action  is  soon  taken,  it 
is  not  easy  to  see  how  a  very  serious  stoppage  in  the 
cotton  trade  is  to  be  avoided.  Most  of  the  mills 
in  the  Rochdale  district  are  closed,  a  few  of  them 
for  a  week  only,  but  the  greater  part  for  an  in¬ 
definite  period.  The  Operative  Spinners’  Association 
has  raised  the  contributions  by  an  extra  levy  of  2s. 
per  week,  in  order  to  meet  the  extra  drain  on  the 
funds  through  so  many  of  its  members  being  locked 
out. 

Tin  Plate  Trade. — The  closing  of  works  and 
the  general  depression  of  trade  amongst  tin  plate 
and  galvanised  sheet  makers  has  thrown  many  men 
out  of  employment  at  Wolverhampton  and  the 
surrounding  district. 

Engineering  Trade. — The  tendency  to  increasing 
slackness  in  the  engineering  trades  of  the  Lancashire 
district  continues,  and,  with  few  exceptions,  the 
local  works  are  rapidly  running  short  of  work.  In 
many  cases,  hands  are  being  discharged  or  short 
time  is  being  worked.  Boiler  makers,  however, 
still  continue  fairly  busy ;  indeed,  this  branch  of  the 
trade  appears  to  bo  decidedly  well  off  for  work — 
actual  and  prospective.  Machine-tool  makers  con¬ 
tinue  very  short  of  work,  and  stationary  engine 
builders  are,  in  most  cases,  getting  decidedly  quieter. 
Machinists  have  a  fair  amount  of  work  on  hand,  but 
the  depressed  state  of  the  cotton  industry  is  having  the 
effect  of  checking  new  ventures,  and  the  prospects 
in  this  branch  of  the  trade  are  none  of  the  brightest. 
Locomotive  builders  still  report  a  decided  absence 
of  new  work  coming  forward,  but  they  have  still  a 
fair  amount  of  work  on  hand.  From  the  latest 
returns  of  the  Amalgamated  Society  of  Engineers 
it  appears  that,  of  the  total  membership  of  7,000, 
8£  per  cent,  are  in  receipt  of  out-of-work  support, 
with  2J  to  3  per  cent,  on  the  sick  list,  while  a  similar 
proportion  are  superannuated.  In  the  iron  trade, 
little  is  being  done,  but  still  local  makers  have 
lately  booked  a  fair  weight  of  new  orders  as  a  con¬ 
sequence  of  the  limited  production  of  other  districts. 
In  the  Tyne  and  Wear  districts,  there  are  a  sufficient 


number  of  orders  standing  over  until  the  engineers’ 
strike  is  settled  that  will  give  the  members  of  the 
Amalgamated  Society  of  Engineers  and  their  fellow- 
tradesmen,  as  well  as  those  of  the  Boiler  Makers’ 
and  Iron  Shipbuilders’  Society,  employment,  which 
will  last  for  the  remainder  of  the  year.  The  masters 
have  determined  that  engineers  shall  no  longer  be 
employed  on  brass  work,  but  brass  finishers. 

Silver  Cutlery  and  Electro  Trades.- — The 
Sheffield  silver  and  electro  trades  are  generally 
dull,  with  little  prospect  of  improvement.  Some 
good  orders  have,  however,  been  received  by  indi¬ 
vidual  firms,  including  a  magnificent  candelabrum 
and  centre-piece  for  the  officers’  mess  of  a  crack 
regiment.  In  best  cutlery  there  is  very  little 
business,  nearly  every  market  showing  signs  of 
stagnation,  and  the  trade  in  common  cutlery  is 
proportionately  worse.  Ivory  and  pearl  are  quoted 
at  high  prices,  notwithstanding  the  lessened  output 
for  handles  of  knives  and  the  competition  on  the 
part  of  xylonite  manufacturers. 

Cytle  Trade. — The  Sheffield  business  in  bicycle 
sections  is  greater  than  ever,  great  attention  being 
given  to  pneumatic  tires.  Belgium  has  two  cycle 
manufacturers,  who  hold  that  their  wares  are 
superior  to  anything  imported  from  Britain.  This 
may  be  doubted,  as  the  fact  remains  that  this 
country  has  done  a  very  large  business  with  Belgium 
this  season. 

Iron  and  Steel  Trades.— In  Sheffield,  the 
producers  of  Bessemer  steel  are  harassed  by  the 
strike  in  Durham.  The  coke  obtained  from  that 
district  is  all  but  unobtainable  except  at  high 
prices,  and  as  this  fuel  is  used  almost  solely  by  the 
makers  of  Bessemer  steel,  the  effect  on  the  trade 
may  be  imagined.  Hematites  have  risen  several 
shillings  per  ton  during  the  past  fortnight.  Makers 
of  railway  waggon  wheels,  tires,  and  axles  are  full 
of  orders,  and,  but  for  the  unfortunate  stoppage  in 
the  North,  trade  would  be  prosperous.  The  stove- 
grate  trade  is  inactive,  but  as  the  builders  advance 
with  their  many  contracts  a  busy  future  is  antici¬ 
pated.  Makers  of  agricultural  tools  and  implements 
are  busily  employed. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letter  from  a  Correspondent. 
Framing  oy  Coach-builders  and  others.— J. 

C.  K.  ( Lisson  Grove )  writes “  Messrs.  Whitting- 
ham  &  Wilkins,  the  large  coach-furnishing  ware¬ 
housemen,  have  introduced  a  simple  ‘cleat,’  or  joint 
fastener,  to  save  the  risk  of  nailing  mitres,  etc.,  as 
of  picture-frames,  in  the  edge,  which  sometimes 
splits  the  wood,  and  sometimes  drives  the  sliding 
joint  out  of  true  fit,  unless  bored  to  allow  for  the 
hammering  sliding  the  joint  out  of  position.  These 
‘  cleats  ’  are  oft  corrugated  steel  ribbon,  very  sharp 
at  one  edge,  so  as  to  be  self-penetrating  into  hard 


wood  wher.  driven  with  a  hammer  on  a  solid  bear¬ 
ing  ion  the  under  side  of  the  frame.  Various  sizes 
and  lengths  to  suit  various  jobs  are  supplied  at  a 
small  cost.  The  illustration  given  will  show  their 
application  to  mitre  or  lap  joints.  The  dotted  lines 
at  a  and  b  show  that  extra  security  of  joint  may  he 
had  by  driving  in  others  from  the  reverse  side.  In 
carriage  window-frame  making,  and  other  light 
framings,  they  will  be  useful,  as  well  as  to  joiners 
generally.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Stage  Carpentry.— W.  H.  H.  [New  Delph).— 
Articles  on  Stage  Carpentry  appeared  in  Work, 
Nos.  140,  144, 149,  and  154. 


Patent.— T.  L.  (No  Address).— In  reply  to  ques¬ 
tion  No.  1,  no  person  can  legally  make  any  patented 
article  without  the  licence  of  the  patentee,  as  this 
would  he  an  invasion  of  the  patent  right  and  an 
injury  to  the  patentee.  Lord  Justice  Janies  has 
laid  it  down  that  “The  sole  right  granted  by  the 
Crown  to  make,  use,  exercise,  and  vend  the  inven¬ 
tion  within  the  United  Kingdom,  and  the  right  to 
have  and  enjoy  the  whole  profit,  benefit,  commodity, 
and  advantage  accruing  and  arising  by  reason  of 
the  invention,”  includes  a  monopoly  of  the  sale  in 
this  country  of  products  made  according  to  the 
patented  process,  whether  the  machine  he  made  in 
this  country  or  elsewhere.  It  may  be  added  that 
the  patent,  in  another  part.,  expressly  forbids  any 
person  directly  or  indirectly  to  make,  use,  or  prac¬ 
tise  the  invention:  otherwise  it  would  render  the 
privilege  granted  by  the  Crown  futile.  In  reply  to 
uestion  No.  2,  a  person  may,  under  the  new  Act, 
emand  a  licence  from  a  patentee  to  work  under 
the  patent,  and  if  he  demands  a  price  as  royalty 
which  is  too  high,  the  party  wishing  to  obtain  one 
may  apply  to  the  Board  of  Trade  to  decide  what 
sum  shall  he  paid.  All  articles  made  under  a  patent 
must  bear  the  word  “  Patent,”  so  as  to  warn  the 
public  that  it  or  they  is  or  are  made  under  an 
exclusive  right  or  privilege,  and  so  give  them  notice 
not  to  infringe. — C.  E. 

Electro-Plating.— P.  L.  (Birmingham)—  In  the 
article  on  electro-silvering  small  goods  published  in 
No.  112  'of  Work,  the  weights  given  are  troy,  but 
the  proportions  will  be  the  same  if  avoirdupois 
weights  are  employed.  You  may  employ  less  silver 
than  H  ounces  to  the  gallon,  and  get  good  results 
for  a  short  time ;  in  fact,  for  silvering  small  goods 
with  a  light  deposit  of  silver,  the  solution  need  only 
contain  from  one  to  two  ounces  of  silver  in  the 
gallon.  A  solution  thus  prepared  will  cost  less,  hut 
there  is  no  cheaper  method  of  making  agood  silver- 
plating  solution  than  that  given  in  the  above-men¬ 
tioned  article.  Other  methods  turn  out  to  be  more 
costly  than  that  given  by  me.— G.  E.  B. 
Dulcimer.— Cawd-Hud.— The  jarring  of  which 
ou  complain  may  proceed  from  one  or  two  causes, 
f  you  have  set  your  blocks  out  properly,  there 
ought  to  be  no  difficulty  in  keeping  the  wires  apart, 
the  tension  of  the  strings  themselves  being  sufficient 
for  that  purpose.  It  is  as  well  to  avoid  notching,  or 
in  any  way  roughening  the  bridge  wires  over  which 
the  strings  pass,  as  it  increases  the  tendency  of  the 
latter  to  break  at  that  point.  If,  however,  your 
blocks  are  so  set  that  the  strings  will  get  together, 
notch  the  bridge  wires  with  a  knife  edge  and  a 
small  hammer— a  very  light  blow  will  suffice  for  the 
purpose.  The  most  likely  cause  of  the  jarring  will 
probably  be  found  in  the  fact  that  the  pressure  bars 
are  not  high  enough.  You  have  perhaps  made 
the  grooves  in  which  they  rest  too  deep,  and  con¬ 
sequently  the  top  of  the  bar  is  lower  than  the  block 
itself,  so  that  the  strings,  instead  of  taking  their 
bearing /rom  the  bar,  only  rest  lightly  on  it.  If  such 
is  the  case,  you  will  be  able  to  move  the  strings 
easily  up  and  down,  and  the  remedy  consists  in 
utting  in  a  stouter  bar,  or  raising  the  present  one 
y  placing  a  very  narrow  slip  of  stout  paper  in  the 
groove  under  it.  With  reference  to  your  second 
question,  I  should  not  advise  you  to  make  an  in¬ 
strument  with  less  than  three  strings  to  a  note. 
The  dulcimer  depends,  in  a  great  measure,  upon  the 
“sympathetic”  notes  given  off  by  the  strings  which 
are  not  struck,  and  it  is  obvious  that  a  reduction  in 
the  number  of  these  means  a  corresponding  falling 
off  in  the  volume  of  tone.  If  you  strike  a  single 
note,  and  immediately  “damp  it  by  placing  the 
finger  on  it,  you  will  find  you  have  set  into  vibration 
a  number  of  other  strings  as  well,  which  are,  ajs 
it  were,  “joining  in  chorus,”  and  this  will  explain 
what  I  mean  by  sympathetic  notes.  If  you  still 
think  of  making  an  instrument  such  as  you  describe, 
let  me  know  the  dimensions,  and  I  will  advise  you 
about  stringing.— K.  F. 

Overhead  Motion.  —  Barbados.  —  The  firm  of 
Dell  &  Co.,  of  Bristol,  no  longer  make  lathes.  I 
have  a  letter  from  Isaac  Dell,  in  which  he  says 
“  We  are  not  able  to  undertake  the  making  of  the 
frame  for  the  overhead  motion.  In  the  absence  of 
any  name,  we  do  not  recognise  the  work  indicated 
on  your  diagram.”  I  had  sent  him  your  drawing, 
ana  your  signed  letter.  I  should  say  that  the 
notches  at  the  top  of  c  are  intended  to  catch  the  pin, 
d,  and  so  hold  up  the  bar,  b,  instead  of  using  a 
weight  to  tighten  the  band.  The  notches  in  b  may 
perhaps  be  intended  for  the  neck  of  a  shaft  to  turn 
in ;  I  can’t  imagine  what  else  they  can  be  for. 
Shaft  d  is  centred,  so  perhaps  it  is  the  one  which 
receives  motion  from  the  fly-wheel,  and  lies  right 
over  the  mandrel  at  E,  between  the  tops  of  tho 
upright  standards,  a.  Then  I  imagine  this  shaft,  d, 
might  communicate  motion  to  a  second  overhead 
shaft,  with  necks  turning  in  the  notches,  f,  f,  in 
the  bar,  b,  and  thus  allowing  the  band  between 
them  to  be  tightened.  At  a  there  may  be  a  tie-bar 
to  prevent  the  screws  at  E,  on  which  D  runs,  from 
thrusting  the  tops  of  standards  apart.— F.  A.  M. 

Horizontal  Engine.— Shopite.-  Y our  particular 
engine  of  3f  in.  by  6  in.  is  three  or  four  times  the 
power  of  the  i  horse-power  engine  described  in 
Work,  and  you  may  rate  it  as  fully  1  h.-p.  You 
should  have  a  larger  governor  than  the  one  for  the 
i  h.-p.  engine,  and  the  one  on  page  294  of  Vol.  II. 
would  be  about  right.  You  will  require  a  boiler  of, 
say,  22  in.  diameter  and  44  in.  high,  with  seven  ver¬ 
tical  tubes,  and  about  16  square  ft.  of  heating  sur¬ 
face.  As  to  vour  feed-pump,  the  bent  eccentric 
rod  would  be  a  bad  plan.  I  hope  you  will  be  able  to 
avoid  it  by  fixing  the  pump  eccentric  outside  the 
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bearing,  and  altering  the  method  of  fixing  the 
pump,  which  would  be  better  fixed  to  the  bed-plate 
that  it  may  not  abstract  heat  from  the  cylinder.  As 
to  the  stroke  of  your  pump,  if  it  is  bored  out  f  in.,  it 
should  he  3in.,  which  will  requirea  large  eccentric  ; 
but  I  hope  you  mean  the  cast  hole  is  J  in.,  in  which 
case  you  will  bore  it  out  to  i  in.,  and  then  the 
stroke  will  do  1 in.  I  reckon  thus  :  area  of  3|  =  9, 
9  x  6  in.  stroke  =  54  cubic  in.  of  cylinder  capacity  per 
stroke,  or  103  per  revolution.  Steam  at  38  lb.  occu¬ 
pies  500  times  the  space  of  water,  therefore  =  i 
gives  the  cubic  in.  of  water  to  be  thrown  by  each 
stroke  of  pump  ;  as  pumps  throw  about  two-thirds 
their  theoretical  capacity,  }  x  §  =  cubic  in.  is  the 
actual  capacity,  and  since  the  area  of  §  in.  is  19 
square  in.,  and-^  =  1'5, 1!  in.  is  the  required  stroke 

of  the  pump.  It  would  perhaps  be  more 
convenient  to  have  it  2  in.  for  filling  up 
more  quickly.— F.  A.  M. 

Ball  Bearings.  —  W.  D.  {Caine).  — 

Ball  bearing  cups  and  the  fixed  cones 
on  axles  are  put  in  with  tinman’s  sol¬ 
der.  The  process  is  thus :  The  cup  to 
be  fitted  into  the  end  of  a  bub  should  fit 
neatly,  but  easy  enough  to  be  pressed  in 
with  the  hand  without  hammering.  The 
parts  must  be  thoroughly  cleaned,  then 
tinned  (both  socket  and  outside  of  cup) 
with  tinman's  solder,  using  as  a  flux 
spirit  of  salt  or  resin.  Then  the  cup  is 
entered  in  the  socket,  and  the  flame  of  a 
blowpipe  applied,  when  the  cup  will 
slide  into  its  place,  helped,  perhaps,  by  a 
little  pressure.  If  it  does  not  appear  to 
sit  evenly  all  round,  re-heat,  and  press 
the  high  edge.  They  should  be  set  truly, 
otherwise  the  balls  will  not  run  freely. 

The  process  is  the  same  for  a  cone  on 
the  driving  axle.— A.  S.  P. 

Saddlery.  —  Apprentice  to  the 
Trade.  —  As  soon  as  we  can  find  a 
thoroughly  trained  workman  capable  of 
writing  upon  this  trade,  we  shall  be 
prepared  to  consider  a  series  of  articles. 

—Ed. 


the  bellows  in  section.  In  this  case  there  are  four 
round  boards,  a,  b,  c,  and  D.  The  two  boards  B  and 
D  are  fixed,  and  the  boards  A  and  c  move  up  and 
down,  the  links  from  the  cranks  and  handle  being 
attached  to  the  board  c,  in  the  same  way  as  they 
are  attached  to  the  centre  board  of  the  bellows  de¬ 
scribed  in  connection  with  the  portable  forge.  The 
action  is  as  follows:  On  lowering  the  handle,  the 
board  c  will  rise,  driving  the  air  before  it  through 
the  valve  h1  into  the  top  compartment,  at  the 
same  time  drawing  the  air  through  the  valve  H3 
into  the  lower  compartment.  On  raising  the 
handle,  the  board  c  will  fall,  forcing  the  air  down 
through  the  wood  block  e  up  the  pipe  f,  and 
through  the  valve  H4  into  the  top  compartment, 
at  the  same  time  dra  wing  the  air  through  the  valve 
H2  into  the  middle  compartment.  This  action  is 


Double  Draught  Bellows. 

etc.  Fig.  2.- 


Fig.  2. 


Fig.  1.— Section  showing  Valves,  Tubes, 
-General  View  of  Bellows. 


Staining  and  Polishing  White- 
wood.— Whitewood.— You  ask,  “  How  can  I  stain 
and  polish  white  wood?"  but  give  no  clue  as  to  the 
colour  you  require  it,  or  what  wood  you  wish  to  imi¬ 
tate;  a  whole  column  of  “Shop  "might  be  devoted 
to  staining  alone.  If  you  will  write  us  again,  saying 
definitely  what  you  require,  we  shall  be  pleased  to 
help  you.  On  the  subject  of  French  Polishing,  Vol. 
III.  of  Work  abounds  in  information,  both  in 
articles  and  “  Shop.”  Amongst  the  former  will  be 
found— “The  Rubber  in  French  Polishing.”  “Filling 
in,”  “Bodying  in,”  “  Spiriting  off,”  etc.  You  would 
do  well  to  procure  the  whole  of  the  numbers,  either 
weekly  or  monthly.  Scarcely  a  week  passes  but 
something  appears  in  its  pages  in  reference  to 
polishing.  The  process  is  essentially  the  same, 
whether  it  is  whitewood  or  the  more  expensive, 
such  as  mahogany,  rosewood,  or  walnut.— Lifeboat. 

Cellulose  Paper.— W.  D.(Sf. Helen’s). 

—I  think  some  difficulty  will  be  found 
in  obtaining  samples  of  a  paper  applic¬ 
able  to  the  various  uses  mentioned.  It 
will  be  admitted  by  persons  who  have  a 
practical  acquaintance  with  the  wood 
pulp  industry  that  cellulose  is  being 
adapted  to  a  very  wide  range  of  uses, 
but  some  difficultywill  probably  be  found 
in  placing  a  sheet  of  paper  on  the 
market  capable  of  being  applied,  with¬ 
out  further  treatment,  as  a  temporary 
covering  for  roofs,  for  packing  of  goods, 
also  as  a  damp-proof  wall-paper,  as  a 
production  suitable  for  maps,  and  a 
material  impervious  to  water,  and  abso¬ 
lutely  fire-proof.  These  claims  for  one 
particular  sheet  can  hardly  be  regarded 
as  feasible.  It  is  true,  however,  that 
wood  cellulose  (treated  by  various  pro¬ 
cesses)  is  being  adapted  to  all  kinds  of 
purposes,  and  that  it  is  an  important 
factor  in  many  of  the  industrial  arts. 

I  should  imagine,  if  the  paper  in  question 
had  any  existence  at  all,  that  an  imita¬ 
tion  parchment  made  from  cellulose  was 
meant.  These  so-called  parchments, 
which  are  sold  under  prices  obtained 


repeated  at  each  either  upward  or  downward 
movement  of  the  handle.  This  will  force  the  air 
through  the  outlet  g  in  an  almost  continuous 
stream.  What  jerks  or  irregularities  there  may  be 
in  the  flow  will  be  remedied  by  the  rising  and 
falling  of  the  top  board  a.  The  bellows  are  fitted 
up  as  described  in  the  article  on  a  Portable  Forge, 
and  I  think  A.  E.  W.  will  now  have  no  difficulty  in 
constructing  it. — Cyclops. 

Semicircular  Sash— Stoke.— There  are  three 
or  more  ways  in  which  a  semicircular  head  or  top 
rail  to  a  sash  can  be  joined.  (1)  The  segments  can 
have  a  butt  joint,  with  one  or  two  dowels  to  prevent 
lateral  movement  and  a  handrail  screw  to  draw 
the  parts  together.  This  is  good  for  hard  wood 
sashes.  (2)  The  segments  can  bave  a  central  chase 
or  groove  with  a  tongue  of  hard  wood  inserted. 


rig:  ,4 


Fig-  5. 


Fig:  3, 

Semicircular  Sash.  Fig-.  1.— Joint  made  with  Handrail  Screw  ana 
Dowels.  Fig.  2. — Butt  Joint,  with  Hammer-head  Tongue; 
Wedges  may  be  inserted  at  a,  a ,  if  required.  Fig.  3. — Plan  of 
Hammer-head  Tongue,  to  be  made  of  hard  wood.  Fig.  4.— 
Section  of  Fig.  2— a,  a.  Spaces  for  Wedges.  Fig.  5.— Top  Rail 
built  up  in  Segments. 


for  real  parchments,  are  claimed  to  be  grease-proof, 
and  suitable  for  wrapping  and  covering  purposes 
generally.  Imitation  parchments  are  made  at  a 
large  number  of  mills  on  the  Continent  and  in  this 
country :  notably  by  the  Ekman  Pulp  and  Paper 
Co.,  Northfleet ;  Olive  &  Partington,  Glossop;  and 
the  Hythe  End  Paper-mill  Co.,  Staines,  Middlesex. 
The  writer  recently  had  under  his  notice  a  process 
(credited  to  a  German  firm)  for  making  a  non-in¬ 
flammable  paper  for  lining  walls,  floors,  ceilings, 
etc.  The  ingredients  recommended  were :  40  parts 
paper  pulp,  10  parts  alum  or  sulphate  of  iron,  10 
parts  graphite,  25  parts  infusorial  earth,  15  parts 
asbestos,  15  parts  water  glass.  The  whole  is  well 
mixed  and  passed  through  a  mill.  After  drying, 
both  sides  are  covered  with  water  glass.— F.  G. 

Double  Draught  Bellows  for  Portable  Forge. 
— A.  E.  W.  (Pershore).— There  are  many  kinds  of 
double  draught  bellows,  but  the  one  I  shall  describe 
is  perhaps  the  simplest  to  use  with  the  forge  de¬ 
scribed  in  Work,  Vol.  III.,  No.  149,  pages  705  and 
706.  The  accompanying  drawings  will,  I  hope,  make 
the  arrangement  quite  clear  to  you.  Fig.  1  shows 


This  tongue  can  be  made  “  hammer-head  ”  at  both 
ends,  like  a  capital  H  (see  Fig.  3),  with  an  extra 
long  bar  to  join  the  uprights.  This  is  good  for  deal 
sashes.  (3)  The  top  rail  can  be  built  up  of  thin 
segments,  arranged  so  as  to  “  break-joint,”  glued 
and  screwed  together,  and  the  moulding  bent  to 
shape,  and  fixed  after  the  built-up  rail  has  been 
properly  cleaned  off.  This  would  be  appropriate  if 
only  a  small  part  of  the  vertical  surface  is  exposed 
or  when  the  sash  is  of  deal,  veneered.  There  are, 
doubtless,  other  ways  than  these,  but  these  will 
suffice.  As  to  the  scale  drawing,  of  course  1  in.  to 
the  foot  is  not  the  same  as  1  ft.  to  the  inch.  In  both 
cases  it  is  left  to  the  reader  to  supply  the  missing 
words.  It  would  be  correct  to  say  the  drawing  is 
1  in.  to  the  foot,  and  it  would  be  understood  that 
the  “  foot  ”  refers  to  the  object,  which  object,  of 
course,  would  be  1  ft.  to  the  inch.  As  to  the  marks, 
', ",  they  were  formerly  intended  to  indicate  minutes 
and  seconds  of  arc,  but  they  have  often  been 
wrongly  used  to  indicate  minutes  and  seconds  of 
time,  and  they  have  been  now  wrested  from  their 
true  meaning  to  express  feet  and  inches,  which  is 


to  be  regretted,  but  it  is  too  late  now  to  resist. — 
B.  A.  B. 

Profitable  Home  Work.— A.  M.  ( Hastings ).— 
With  no  information  as  to  what  your  capabilities 
may  be,  it  is  impossible  to  give  you  any  satisfactory 
answer.  Profitable  employment  is  only  to  be  had 
by  those  who  have  the  special  skill  requiredtto 
produce  something  which  is  in  demand.  Unskilled 
labour— the  work  which  anybody  can  do— must 
always,  as  a  rule,  be  poorly  paid.  As  an  evening 
fireside  occupation,  some  persons  within  the  range 
of  my  acquaintance  have  worked  at  netting.  Any¬ 
one  of  ordinary  intelligence  can  learn  to  net  in  an 
hour ;  shuttles  and  meshes  are  easily  made,  or  may 
be  bought  for  a  few  coppers  ;  and  there  is  always  a 
demand  for  garden  nets,  fishing  nets,  tennis  nets, 
etc.  For  such  simple  work,  however,  high  pay  is 
out  of  the  question.  Still,  if  you  have 
not  the  skill  to  do  better,  the  hint  may 
be  of  use  to  you.— A.  Y. 

Rearer.— T.  R.  M.  ( Wall  send).— The 
address  of  Messrs.  Winchcombe  is 
Leonard  Stanley,  Gloucestershire ;  and 
the  price  of  the  small  rearer  is  6s.  6d. — 
Leghorn. 

Oil  Gold  Size.— Bona  Fide.— This  is 
another  painters’  product  which,  al¬ 
though —  like  varnish  making — easily 
understood,  can  seldom  be  prepared  with 
economy  and  success  by  the  individual. 
The  quality  of  good  oil  gold  size  lies  in 
its  being  easily  workable,  drying  in  about 
twelve  hours,  and  keeping  its  “tack” — 
the  scarcely  perceptible  stickiness  of 
surface,  but  which  is  ample  for  retain¬ 
ing  the  delicate  gold  leaf— for  some  days, 
and  its  brilliancy  always.  It  consists  of 
“fat”  linseed  oil,  usually  termed  “fat 
oil,”  which  becomes  so  by  age  and  ex¬ 
posure  to  atmosphere.  Fat  oil  is  also 
prepared  artificially — by  heat.  This  fat 
oil  is  the  chief  factor  ;  it  gives  us  some¬ 
thing  that  will  dry,  that  can  be  spread 
to  a  very  thin  coating,  and  yet  give 
much  gloss,  and  at  the  same  time  be 
“tacky”  when  varnish  would  be  quite 
dry.  To  give  it  a  little  more  body,  and 
to  colour  it  for  manipulating  purposes, 
the  finest  yellow  ochre  is  ground  with  it.  The 
two  form  a  stiff  paste.  The  value  and  quality  of 
the  product  depend  much  on  the  fineness  of  the 
grinding.  It  is  then  thinned  for  use  with  either  fat 
oil,  boiled  oil,  or  finest  copal  varnish,  or  even  all 
three,  according  to  the  time  it  is  wanted  to  dry  in 
and  keep  its  “  tack.”  These  points  have  to  be  tested 
before  the  size  is  given  out  for  direct  use.  Many 
eminent  varnish-makers  send  out  an  oil  gold  size 
thinned  to  a  liquid  form,  and  ready  for  use.  That 
made  and  sold  by  the  well-known  Mander  Bros, 
is  a  splendid  article,  and  it  would  be  far  wiser  to 
purchase  this  from  them  than  to  buy  the  paste  and 
dilute  it  yourself,  with  the  chance  of  getting  on  the 
wrong  tack  altogether.  As  to  making  it — don’t  ; 
rather  thank  your  stars  you  do  not  live  in  the  days 
of  “mullar  and  stone”  colour  grinding.— Deco¬ 
rator. 

Gold  Picture  Frames.— C.  W.  ( Open- 
shaw).—(l)  Mastic  varnish  is  the  best, 
if  used  in  the  following  manner:  Lay 
your  frames  flat  on  a  table  in  a  room 
where  no  dust  can  possibly  get  at  them. 
See  that  no  particle  of  dust  is  in  the 
crevices  of  the  ornament,  then  go  care¬ 
fully  over  them  with  a  good  camel-hair 
brush,  care  being  taken  to  spread  it 
evenly,  and  not  to  go  over  the  same 
parts  more  than  once  or  twice.  Let  them 
lay  so  that  it  does  not  run.  They  will 
wash,  and  preserve  their  brilliancy  for 
years.  (2)  To  repair  damage,  use  white 
of  an  egg  on  parts  where  gold  has  come 
off,  or  a  little  gelatine.  When  nearly 
dry,  lay  gold-leaf,  and  press  on  with 
wool  until  it  sticks.  When  dry,  rub  off 
with  wool  superfluous  gold,  and  varnish 
with  other  parts,  which  will  make  it 
smooth  with  other  parts.  (3)  To  clean 
oil  paintings,  boil  a  leek  in  two  gallons  of 
water.  When  cool,  wash  paintings  well 
in  it,  and  rub  dry  with  soft  silk  cloth. 
When  dry,  rub  a  little  boiled  oil  in  with 
the  palm  of  your  hand,  as  you  can  feel 
any  grit  there  may  be  :  which  remove, 
in  case  of  scratching  paintings.  You  will  find 
oil  restore  colour  to  its  former  hue,  and  prevent, 
in  a  great  measure,  cracking.— G.  H.  R. 

Medical  Coil  Core.— W.  T.  K.  (Darwen).— Some 
makers  of  medical  coils  employ  a  core  of  rolled  soft 
iron,  but  the  cores  in  general  use  for  all  coils  are 
made  of  soft  iron  wires  bound  up  in  the  form  of  a 
round  bundle.  Steel  would  be  altogether  unsuit¬ 
able,  because  it  would  become  permanently  mag¬ 
netic,  and  hard  iron  is  open  to  the  same  objection. 
The  best  inductive  effects  are  obtained  from  the 
core  of  a  coil  when  it  can  be  readily  magnetised,  and 
as  readily  deprived  of  the  magnetic  charge.  I  know 
of  no  book  on  this  subject.  You  will  find  something 
about  it  in  the  last  chapter  of  the  series  on  Coils 
appearing  in  Work.— G.  E.  B. 

Hot-Air  Engine.— W.  L.  P.— You  cannot  make 
a  Robinson  hot-air  engine,  as  it  is  patented.  If  you 
want  to  make  one,  I  advise  you  to  make  a  small  one 
on  the  Seal  pattern  first,  and  experiment  with  that.  I 
have  made  a  working  drawing  of  one  of  that  kind, 
with  an  8  in.  working  cylinder ;  but  as  this  engine 
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has  never  been  made,  I  cannot  feel  certain  it  would 
work  well,  otherwise  I  would  have  submitted  it  to 
the  Editor  before  this  ;  but  I  should  not  like  to  have 
anyone  go  to  the  expense  and  trouble  of  making  the 
engine,  and  then,  finding  it  needed  alterations,  be 
able  to  say  that  Woke  had  misled  them.  The  main 
dimensions  are :  cylinder,  8  in.  diameter,  8  in.  stroke ; 
heater  cylinder,  24  in.  diameter ;  stroke  of  dis¬ 
placer,  3j  in. ;  depth  of  displacer,  12  in. ;  crank¬ 
shaft  1}  in.,  and  1  in.  necks.  Flame  plays  upon 
the  bottom  plate  of  heater,  which  is  renewable. — 
F.  A.  M. 

Quarter  Horse  -  Power  Steam  Engine.— 

Limited  Means.— Articles  on  the  above  appeared 
in  Work,  Nos.  106,  110,  121,  123,  131,  136,  141,  145,  and 
149. 

Xylonite.— Tip  and  other  correspondents  ask  for 
the  address  of  H.  B.  (Leeds),  who  sells  xylonite  in 
small  quantities.  H.  B.  should  keep  his  address  in 
our  “  Sale  and  Exchange  ”  column. 

Working  Model.— C.  H.  W.  (Erith).— You  had 
better  begin  utilising  your  clockwork  wheels  and 
springs  yourself,  and  see  how  far  you  can  produce 
the  “  up  and  down  motion  ”  model  yourself.  When 
you  come  to  a  real  difficulty,  then  write  again. 
Tax  your  own  powers  a  little  first,  and  reason 
things  out  for  yourself.  Then  some  day  you  may 
be  able  to  invent ;  but  don’t  expect  to  borrow  other 
people's  brains  in  a  too  wholesale  way. 

Photo  Materials.— A.  B.  ( Blackburn)ha.d  better 
purchase  a  set  of  good  quality  rather  than  the  low- 
priced  articles,  whose  only  recommendation  is  the 
small  cost.  With  a  pood  set,  which  need  not  be 
expensive,  there  is  freedom  from  many  troubles 
engendered  by  badly-made  work.  We  should 
advise  the  purchase  of  a  half-plate  set  of  as  good 
quality  as  convenient  to  purchase.  Of  the  lower- 
priced  goods,  Lancaster’s  are  as  good  as  any,  and 
procurable  from  any  dealer,  or  direct  from  Lancaster, 
Birmingham.  A  good  single  lens  and  a  good  recti¬ 
linear  should  be  included  in  the  set.  We  suggest 
half-plate  size  in  preference  to  quarter-plate,  as  the 
pictures  taken  on  half-plates  look  so  much  better 
for  everything  except  lantern  slides,  and  give  more 
satisfaction  generally ;  also,  by  getting  used  to 
working  half-plates  it  is  much  more  easy  to  work 
larger  sizes,  if  required,  than  if  the  attention  had 
been  given  to  quarter-plates.  The  cost  of  the  com¬ 
plete  set  need  not  exceed  £6  or  £7 ;  the  principal 
outlay  is  in  the  lenses.  By  using  cheap  lenses — 
which  we  certainly  do  not  recommend— the  cost 
may  be  much  reduced. — D. 

Revolving  Photo  Album.— T.  W.  ( Glasgow ). — 
The  revolving  album  consists  of  a  box  with  glass 
top  and  bottom,  divided  into  four  cells,  and  of  a 
suitable  size  to  contain  the  photographs,  whether 
cabinets  or  cartes-de-visite.  The  division  running 
from  side  to  side  between  the  top  and  bottom  has  a 
space  left  sufficiently  large  for  the  cards  to  slip 
through  one  at  a  time.  Sometimes  small  frames 
are  provided  to  each  contain  a  card,  or  two  back  to 
back.  This  case  revolves  between  uprights  fixed 
on  a  stand,  and  the  motion  accelerated  by  a  little 
shake,  causing  the  top  cards  to  slip  to  the  bottom 
cells,  to  be  in  turn  covered  with  those  next  in  rota¬ 
tion.  The  cards  must  only  be  plated  loosely  in  the 
case,  and  be  quite  flat. — D. 

Castings  of  i  to  J  Horizontal  Engine.— 

Reader.— The  J  horse  power  engine  will  give  out 
i  horse-power,  but  if  that  is  not  sufficient,  and 
you  wish  for  a  still  larger  size,  you  might  try 
Messrs.  Lucas  &  Davis,  Charles  Street,  Hatton 
Garden,  London  :  or  Gladstone  &  Co.,  Riddings, 
Alfreton,  Derbyshire ;  or  E.  S.  Hindley,  Bourton, 
Dorset.— F.  A.  M. 

Greenhouse  Construction.— D.  T.  ( Liverpool ). 
— These  articles  appeared  in  Nos.  12,  14,  and  15  of 
Work. 

Experimental  Physics — C.  H.  ( Ipswich )  asks 
for  the  name  of  a  work  on  the  above  subject  which 
also  describes  the  mode  of  making  the  apparatus 
employed.  Undoubtedly,  the  best  work  which 
fulfils  these  conditions  is  Weinhold's  “Experimental 
Physics,”  theoretical  and  practical,  containing 
directions  for  making  physical  apparatus  and  for 
making  experiments.  This  is  a  work  of  some  eight 
hundred  pages,  and  is  illustrated  with  over  four 
hundred  cuts.  Published  by  Longmans  &  Co., 
Paternoster  Row,  London  ;  price  31s.  6d.— C.  A.  P. 

Electric  Belts.— Crippled.— For  an  electric  belt, 
consult  the  advertisers  in  Work  ;  or  Mr.  Atkinson, 
surgical  mechanician.  Mill  Street,  Hanover  Square, 


III.— Questions  Submitted  to  Readers. 

*„*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  far  this  section  of  “  Shop.” 

Water- Whee1. — W.  S.  (Leeds)  writes:— “I  wish 
to  make  a  small  turbine  water-wheel.  Can  any 
reader  help  me  with  patterns,  etc.  ?” 

Model  Locomotive.— E.  W.  L.  ( Newcastle-on - 
Tyne)  writes  :—  “  Will  any  reader  kindly  give  me 
the  names  of  most  suitable  books  on  model  loco¬ 
motive  building?” 

Knee  hole  Desk.— H.  L.  ( Oxford )  writes  : — 
"Will  some  reader  of  Work  please  tell  me  where 
I  can  get  working  drawings  of  a  knee-hole  desk, 
and  their  probable  cost,  or  instructions  as  to  putting 
it  together?  The  desk  to  be  made  of  pine  or 
American  white  wood.  The  size  of  top  to  be 
about  1  ft.  10  in.  wide  by  3  ft.  6  in.  long.” 

Clock  Case.— Clock  writes  : — “  Would  some 
reader  of  Work  give  me  a  design  in  ‘  Shop '  for  a 


small  clock  case  in  walnut  and  ebony  for  a  small 
lever  clock— dial,  4  in.  in  diameter?” 

Fish-Frying  Fittings — C.  W.  ( London )  asks 
“How  to  make  and  fit  up  a  fish-frying  and  potato 
copper,  as  used  in  the  fried  fish  trade.” 

Waggon  Brake  s.— Incline  Brakesman  writes : 
— “  W  ould  any  reader  kindly  inform  me  of  any 
appliance  to  slip  between  brake-block  and  wheel  of 
waggon  during  wet  weather  (on  an  incline)  to  work 
with  more  safety  ?  ” 

Model  Screw  Steamship.— A.  B.  (Leith)  writes : 
—“Would  any  reader  kindly  inform  me  as  to  the 
making  of  a  model  screw  steamship,  say,  30  in. 
long  ?  I  should  like  to  know  the  depth  and  width, 
and  if  two  or  three  propellers  are  the  best ;  also 
what  kind  of  wood  to  build  it  with.” 

Upholstering  Cheap  Furniture.— J.  E.  B. 
(Epworth)  writes Will  some  reader  kindly 
inform  me  how  to  do  the  above?  I  cannot  get  the 
buttoning  to  look  like  the  factory-made  furniture. 
Are  the  buttons  put  in  before  the  leather  is  finally 
tucked  down— the  way  the  leather  is  creased  in 
couches,  etc.,  gives  me  that  impression?  I  never 
can  get  my  buttons  deep  enough.” 

Long  Boots. — V.  L.  (St.  Leonards-on-Sea) 
writes  : — “  A  pair  of  riding  boots  are  rather  too  long 
in  the  toes,  which  are  blocked,  but  without  caps. 
Can  they  be  easily  shortened,  and  how?” 

Rand  Drill.— J.  J.  T.  (Liverpool)  will  thank  any 
reader  for  the  English  address  of  the  American 
rock  drill  called  the  ‘  Rand.’  ” 

Composition.— F.  M.  ( London )  writes:— “Would 
some  kind  reader  inform  me  how  I  can  make  a  com¬ 
position  suitable  for  making  small  bagatelle  balls  ?  ” 

IV.— Questions  Answered  by  Correspondents. 

Rock  Boring  Drills.— M.  (Bishop  Auckland) 
writes  to  Mont  Cenis  (see  No.  151,  page  750) : — 
“There  is  a  very  good  hand-power  machine  for  rock 
boring  made  by  R.  Wilson  &  Sons,  Bishop  Auck¬ 
land.” 

Venetian  Blinds  and  Glass  Mending.— M- 

(Bishop  Auckland )  writes  to  H.  R.  (Chacewater) 
(see  No.  151,  page  750) : — “A  good  cement  for  glass 
and  china  is  made  by  a  saturated  solution  of  isinglass 
in  pyroligneous  acid.  Venetian  blinds  are  made  by 
A.  Lewis  &  Co.,  fct.  George’s  Road,  Peckham.  They 
would  supply  you  with  the  laths.” 

Damp  Celling.— G.  A.  H.  (Leeds)  writes  to 
J.  W.  S.  (Guernsey)  (see  No.  158,  page  30) :— “  I  can 
recommend  to  his  notice  a  paint  called  ‘  Vanguard,’ 
which  is  effectual  in  resisting  the  damp  from  pro¬ 
truding,  once  it  is  applied.  It  dries  rapidly,  and 
after  it  is  once  dry  the  ceiling  or  wall  can  be 
whitened  or  papered.  I  have  seen  it  applied  to  a 
damp  wall,  and  the  result  is  grand.  It  closes  the 
pores  of  brick,  slate,  wood,  and  stone  work,  keeping 
it  dry,  sweet,  clean,  and  making  it  last  much 
longer.” 

Glass  Blowing  — E.  M.  K.  &  Co.  ( Mountjoy 
Place,  Dublin)  write  to  Glass  Blower  that  they 
are  manufacturers  of  scientific  glass  instruments, 
and  carry  out  inventions  of  all  kinds  for  scientific 
glass  blowing. 

Single  Needle  Instrument  and  Battery.— 

T.  B.,  Jr.  [Brooks’s  Bar)  writes  to  Telegraphist 
(see  No.  155,  page  814)  :— “  You  would  find  the  ordi¬ 
nary  Leclanche  battery  the  best  for  your  purpose,  as 
it  requires  so  little  attention.  It  is  m uch  cheaper  to 
buy  the  cells  you  require,  the  number  depending 
on  the  length  of  your  wire.” 

Oil  Light.— M.  (Bishop  Auckland)  writes  to  G. 
C.  (Pendleton)  (see  No.  154,  page  798):— “The  Wells 
light  is  made  in  various  sizes  by  A.  C.  Wells  &  Co., 
105,  Midland  Road,  St.  Pancras.  If  you  write  them, 
you  will  get  all  particulars." 

Glass  Cement.— Eddifra  writes  to  A.  S.  (No 
Address )  (see No.  154,  page  798):— “Try  indiarubber 
cement  made  to  the  following  recipe  :  1  part  india- 
rubber,  3  parts  mastic,  50  parts  chloroform.  Let  it 
stand  several  days  at  a  low  temperature  to  dissolve 
the  cement.  It  must  be  applied  rapidly.” 

Lettering  Coffin  Plates.— H.  A.  W.  (Holt) 
writes  to  H.  E.  L.  (Stockton)  (see  No.  155,  page  814) : 
— “  I  do  a  great  many  in  my  business,  and  find  the 
best  way  is  as  follows  :  Write  on  the  plate  in  pencil 
what  you  require ;  then  fill  in  with  sable-writer 
dipped  in  gold  size,  and  then  sprinkle  over  it  gold 
bronze  powder  with  camel-hair  brush,  when  you 
will  find  it  will  stick  to  the  size,  and  form  the  letters 
already  painted  on  the  plate.” 

Engraving  on  Brass  and  Metal. — W.  J.  B. 
( Londonderry )  writes,  in  reply  to  Nelson  (see  Vol. 
III.,  No.  150,  p.  733,  of  Work):— “  A  piece  of  12  or 
14  wire  gauge  brass— the  size  required  for  plate— is 
first  procured :  on  this  the  design  or  inscription  is 
drawn  in  ink.  The  plate  is  then  firmly  screwed 
down  on  a  block  of  wood  about  4  in.  or  5  in.  thick, 
and  the  letters  chipped  out  with  a  steel  chisel. 
After  the  letters  are  properly  chipped,  the  plate  is 
unscrewed  from  the  block  and  planished  on  an 
anvil,  and  afterwards  filed  perfectly  level  with  a 
large  smooth  file.  Lines  are  then  drawn  at  bottom 
and  top  of  letters,  after  which  the  plate  is  placed 
on  an  engraver’s  sand-bag  and  finished— i.e.,  the 
letters  made  regular  with  a  large-size  square  graver. 
The  plate  is  now  heated  over  a  gas-jet,  and  en¬ 
gravers’  wax  rubbed  into  letters.  This  wax  is 
drawn  off  with  a  heated  iron— a  plane-iron  will 
answer  the  purpose.  When  the  plate  is  cool,  the 
superfluous  wax  is  removed  with  water  and  pumice- 
stone,  after  which  emery  paper  may  be  used  to  give 
the  brass  a  grain.  Final  buffing  materials  are 


rottenstone  and  sweet  oil.  Brass  coffin  plates  are 
riggled—  i.e.,  a  lozenge  graver,  rubbed  down  on  the 
face  to  the  necessary  breadth,  is  held  to  the  plate  at 
a  slight  angle,  and  gently  pushed  forward,  accom¬ 
panied  by  a  rocking  motion  of  the  hand.  There 
are  many  other  branches  of  engraving  on  metal, 
but  I  apprehend  brass  engraving  is  what  Nelson 
wishes  to  know  about.  Some  particularly  interest¬ 
ing  and  lucid  papers  appeared  in  Work  a  good 
while  back  on  Heraldic  and  Inscription  Engraving ; 
I  should  advise  Nelson  to  procure  the  back  numbers 
and  read  them.  Many  professional  engravers  have 
been  greatly  benefited  by  them.  I  am  sorry  to  say 
good  writingisnotof  much  service  to  an  engraver  ; 
many  crack  engravers,  like  literary  celebrities,  are 
but  indifferent  writers.” 

Lantern. — Carolus  Rex  writes,  in  reply  to 
E.  H.  L.  (Leicester)  (see  Work,  No.  157) :—“  What 
you  want  is  what  is  known  as  a  ‘lightbox.’  Roughly 
speaking,  it  is  a  cheap  and  ready  magic-lantern, 
but  without  the  objective.  It  is  used  to  produce 
the  so-called  limelight  of  the  stage.  It  consists  of  a 
box,  in  the  front  of  which  is  a  condenser,  and  the 
usual  way  to  throw  colours  is  to  employ  a  disc 
divided  into  four  sections,  each  of  which  is  a 
different  coloured  glass — red,  blue,  etc.  By  revolv¬ 
ing  this  disc  slowly  before  the  condenser,  the 
gradations  of  colour  may  be  made.  Purple,  for 
instance,  is  produced  by  having  half  red  and  half 
blue  before  the  light.  It  will  be  useless  to  try  any 
other  method  of  illumination  than  the  oxy-calcium 
or  some  such  powerful  light.  Get  any  lantern 
catalogue  ;  you  will  find  it  illustrated.” 

Brass  Polish.— Carolus  Rex  writes,  in  reply 
to  Quill-driver  (see  Work,  No.  157):— “Your 
brass  goods  were  presumably  old  stock,  which  your 
ironmonger  had  been  ‘  cleaning  ’ ;  in  doing  so  he 
had  removed  all  the  lacquer— that’s  all.  Your  em¬ 
bossed  portions  you  must  remove,  as  they  will 
require  to  be  treated  in  a  weak  acid  bath.  Then 
dry  with  sawdust  after  washing,  and  apply  cold 
lacquer  with  a  flat  camel-hair  brush.  Both  lacquer 
and  brush  can  be  had  at  any  drysalter’s.  Any  parts 
not  embossed  clean  with  any  good  brass  polish  or 
Monkey  soap,  and  afterwards  lacquer.  Never 
mind  if  the  lacquer  looks  milky  when  applied,  so 
long  as  you  don’tgo  over  the  same  part  twice  ;  hold 
the  articles  near  the  fire,  and  the  milkiness  will 
disappear.  When  lacquered,  your  brasses  ought 
not  to  require  any  cleaning — or,  at  any  rate,  not 
for  a  very  long  time,  when  the  cleaning  and  re¬ 
lacquering  should  go  together.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  SHor,  upon  which 
there  is  great  pressure  E.  P.  B.  ( Penge );  H.  P.  ( Langley  >; 
C.  C.  Y.  ( Glasgow )  :  R.  R.  T.  (Frcrne);  A.  H.  ( Thrapston );  A.  B. 
(Neicry)  ;  F.  W.  H.  (Wredon);  J.  B.  (Cruwfordsoum) ;  W.  8. 
(Inverness) ;  A.  E.  K.  (Aston) ;  E.  D.  (Krugersdorp,  S.  Africa); 
Spot;  Micro;  R.  S.  H.  W.  (High  Wycombe);  F.  J.  G.  (East 
Mnlesey);  J.  D.  ( London W.  H .  (Plaistaw);  Tiger;  J.  R, 
(Glasgow);  T.  E.  w.  &  Sons  ( Birmingham ):  W.  F.  P.  (Chalk 
Farm  )  ;  G-  P.  (Sheffield) ;  S.  M.  L.  v. Goderich ,  Canada ) ;  P.  C.  R. 
(Clapham) ;  A.  W.  G.  (Jersey);  P.  ,1.  (Mountain  Park) ;  J.  M.  P. 
( Nottingham );  R.  P.  (Paris);  J.  H.  (Newton  Moor);  W.  P. 
(Dartford) ;  C.  G.  M.  (Penistone);  R.  D.  (Lewisham) ;  A.  I.  J. 
(Tipton);  New  Reader;  w.  a.  (Kentish  Town);  Old  Man; 
J.  A.  ( Sm allheath  ;  W.  B.  (Queensbvry)  ;  J.  D.  B.  Ilkeston); 
Claudon  ;  Cardiff  Boy:  S.  L.  ( Chipping  Norton ):  Saint 
Mungo;  C.  S.  (Derby);  Perplexed:  W.  E.  L.  (London); 
Reader  of  “Work”;  W.  E.  C.  t Londonderry );  W.  F.  C. 
(i Coventry );  Old  Reader. 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [_4 R 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre¬ 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [3  R 

Buyers  of  Gas  or  Steam  Eneines,  Machinery,  and 
Tools,  should  call  at  Britannia  Co.,  100,  Houndsditch, 
London,  or  send  2d.  for  the  Tool  and  Machinery  Register, 
containing  4,000  lots  wanted  and  for  sale.  Address — 
Register,  Britannia  Co.,  Colchester.  [8  r 

Caplatzi’s  Matchless  Technical  Collections 

embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  r 

The  Climax  Screw-chasing  Lathe  Attach¬ 
ment  for  3  to  6  in.  foot  lathes.  Enables  a  novice  to  cut 
perfectly  true  threads  of  any  pitch  from  8  to  30  per  inch  ;  I 
seen  working.  Price  57s.  6d. — Dresser,  Swan  Cycle  | 
Works,  Lewis  Grove,  Lewisham,  S.E.  [n  R 

Fretwork  Designs. — 12  large  Brackets,  Photo  Frames, 
Wheelbarrows,  etc.,  is.  id.;  40  small,  7d.  Saws  from  rfcd.  : 
dozen,  is.  2d.  gross.  Lists  free. — Taylor’s  Fretworkeries,  j 
Blackpool.  [14  R  > 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

10D  Fretwork  Designs  (new),  100  Carving,  100 
Repouss^,  30  Fret  Brackets,  100  Sign  Writer’s  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet,  :j 
is. ;  postage  free.— F.  Coulthard,  Darlington  Street,  if 
Bath. 

The  Leyton  Saw  Bench  for  hand  power,  with  self-  f 
act  feed,  one  man  can  cut  3  inches  deep  with  ease.  Prices  , 
and  particulars  post  free  upon  application  to  Lewis  and 
Lewis,  Wandsworth  Bridge  Wharf,  Fulham,  S.W. 

The  Model  Typewriter,  price  5s.  Specimen  of 
writing,  one  stamp.— Walton,  9,  Queen  Anne  Street,  : 
Stoke,  Staffs. 

Every  Requisite  for  Scene  Painting  supplied. — 
Corbould’s  Studio,  52,  Commercial  P.d.,  Peckham,  S.E. 
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“WORTH  A.  GUINEA  A  BOX.” 

BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 


THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Poxes ,  9%d.,  Is.  l%d..  &  2s.  9d.  each .  Full  directions  with  each  box. 

BEEC  XX  A.  TOOTH  IP  A.  US  T  ES  • 


Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  TOOTH  PASTE  is  put.  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur  ;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 


ESTABLISHED  1861. 

QIRKB£CZ£  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ;£ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

OW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  Py  post, 
2s.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 


HZQ  >ELEY  &  SON,  323,  HIGH  HOLBORN . 


THE  DOUBLE  -  POINTED  NAIL 

1  {Durrani  Patent ). 

I  For  Dowelling  Joinery  of  all  Kinds. 

ft  Invaluable  for  Carpentry  of  every  Description. 

U  Partictdarly  Useful  to  Amateurs. 

\\  Machine  Steel  cut  Nails,  |  in.,  1  in.,  ij  in.,  gd.  per  gross ; 

yL-a  i|in.,  is.  per  gross. 

Sample  boxes,  assorted  sizes,  6d.  ;  by  post,  8d. 

These  Nails  are  a  perfect  protection  for  fence  tops  and 
trellis  work,  preventing  the  ravages  of  trespassers  and  cats. 

Malleable  Iron  Fence  Nails. 

Sizes,  ijin.,  2  in.,  3  in.,  4  in.,  5  in.,  and  6  in.,  in  7  lb.  bags, 
3s.  6d.  ;  per  cwt.,  55s. 

Durrans 9  Patent  Nail  Syndicate.  Limited , 
43  and  44,  Upper  Baker  Street,  London,  N.W. 


BUILDING  EXHIBITION,  1892. 

THE  HAND-CARVED  WOOD  SUPPLY  COMPANY, 

258-260,  OLD  STREET,  LONDON,  E.C. 

Timber  and  Wood-working  Machinery,  19/3/92. 

“  An  excellent  exhibit  is  made  by  this  Firm  of  Hand-Carved  Wood¬ 
work  of  the  best  Designs,  Material,  and  Handiwork,  suitable  for  Architects, 
Builders,  Decorators,  Cabinet  Makers,  etc.  etc.”  Their  Standard  Pattern 
Book,  containing  278  Illustrations  of  Hand-carved  Overdoors,  Newels,  Door 
Fittings,  Brackets,  Trusses,  Balusters,  Pateras,  etc.  etc.,  will  be  sent  with  Price 
List,  post  free,  for  yd.  {State paper.) 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests.  Lathe  Dogs,  Polishing  Lathes.  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices.  Screw  Stocks,  Taps  and  Dies,  Saws.  Wrenches.  &o., 
&c«,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  6a.,  post /ree. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  Oi\LY 

address-  77,  and  7Sa ,  HIGH  HOLPORN.  LONDON,  WAR 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


JUST  PUBLISHED. 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth,  price  5s.,  post  ree. 

WORKSHOP  RECEIPTS: 

FIFTH  SERIES. 


SUMMARY  OF  CONTENTS Diamond  Cutting  and  Polishing— Labels— Laboratory  Apparatus— Cements  and  Lutes— Cooling— Copying 
—Desiccating— Distilling— Evaporating— Illuminating  Agents — Filtering — Explosives— 'Fireproofing  —  Ink  —  Lacquers  —  Magic  Lanterns — 
Electrics — Metal  Work— Musical  Instruments— Packing  and  Storing— Percolation— Preserving— Corrosion  and  Protection  of  Metal  Surfaces— 
Pumps  and  Siphons — Waterproofing— Glass  Manipulating— Modelling  and  Plaster  Casting — Stereotyping — Tobacco  Pipes— Taps— Tying  and 
Splicing  Tackle— Netting— Walking  Sticks— Boat  Building— Anemometers— Angle  Measuring — Barometers — Camera  Lucida. 

London:  E.  and  F.  N.  SPON.  125 ,  Strand.  New  York:  12,  Cortland t  Street. 


KING’S  COLLEGE. 

ARCHITECTURE  AND  BUILDING  CONSTRUCTION. 

Easter  Term  commences  2nd  May,  1892. 

The  Day  Lectures  commence  at  3  o’clock  on  Monday, 
2nd  May ;  the  Evening  Lectures  commence  at  7  o’clock  on 
Monday,  2nd  May  ;  the  Quantity  Class  commences  at 
7  o’clock  on  Friday,  6th  May  ;  the  Constructional  Drawing 
Class  commences  at  8  o’clock  on  Monday,  2nd  May  ;  the 
Architectural  Studio  opens  at  6  o’clock  on  Monday,  2nd 
May. 

Students  nominated  by  the  Worshipful  Company  of 
Carpenters  pay  Half  Fees. 

For  Prospectus  apply  to  the  Secretary,  at  King’s  College, 
Strand,  W.C.  ;  or  to  Professor  Banister  Fletcher,  29, 
New  Bridge  Street,  Ludgate  Circus,  E.C. 


«JXT3^JO  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  100  pp.  POST  FREE. 

Juno  Cushion,  *0  10s.  17/6  month, y.  ^“^ents^ot 

Juno  Pneumatic,  £12  12s.  21/- monthly,  large  discount  for  cash, 


Or  Large  Discount  for  Cash. 


™“jUNcr 

CUSHION  TYRE 


t2  months'  guarantee  with  every  yUNO. 


id  riding  taught.  Ma¬ 
chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co.) 

Ltd.  Works, 
Show-Rooms.  &  School, 
76  &  76,  Bishops- 
gate  Without, 
LONDON,  E,C. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter,  is.  each;  3- letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


Watch  and  Clock 

Tools  and  Materials. 

screws,  bolts,  and  nuts  for 
models  and  clocks.  Watches, 
clocks,  and  jewellery.  Cata¬ 
logue,  1,000  illustrations,  four 
stamps.— Morris  Cohen,  132, 
Kirkgate,  Leeds. 

95th  Thousand. 

CASSELL’S 

SHILLING 

COOKERY. 


On  the  First  of  Every  Month,  price  4d. 

Cassell’s  Time  Tables. 


8th  Thousand,  price  Is. 

Working  Men  Co-operators : 

What  they  have  Done,  and  What  they  are 

Doing.  Being  a  Handbook  giving  an  Account  of 
the  Artisans’iCo-ope.'ative  Movement  in  Great  Britain, 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jones. 

“The  co-operative  movement  is  one  of  great  social  and 
economic  importance,  and  those  who  wish  to  learn  what 
hold  the  principle  has  obtained  over  working  men  cannot 
do  better  than  consult  the  little  book  prepared  by  Mr. 
Acland  and  Mr.  Jones.  It  is  a  kind  of  elementary  text¬ 
book  for  use  both  by  teachers  and  pupils ;  and  it  deals  not 
only. with  the  history  of  co-operation,  but  with  such  prac¬ 
tical  questions  as  production,  distribution,  propaganda, 
and  educational  work.  It  cannot,  we  imagine,  but  prove 
a  useful  little  manual  for  those  for  whom  it  is  intended.” — 
The  Times. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


W.  C,  CARTER, 

Consulting  Engineer , 

5,  JEFFREY’S  SQUARE,  LONDON,  E.C. 

Inventors’  ideas  worked  out  and  Drawings  made. 


All  kinds  of  Machinery  and  Structural  Ironwork  de¬ 
signed  and  superintended.  Engines  and  Boilers  tested 
for  efficiency,  and  reported  upon. 


3,  COOKRIDGE  STREET,  LEEDS. 

Licencees  for  the  Manufacture  of  McKellen's  Patent  Turntable . 

Fourth  Edition.  7s.  Gd. 

Practical  Electricity.  A  Labora¬ 
tory  and  Lecture  Course  for  First  Year 
Students  of  Electrical  Engineering.  By  Prof. 
W.  E.  Ayrton,  F.R.S.  Illustrated  through¬ 
out. 

“  In  Prof.  Ayrton’s  ‘Practical  Electricity’  the  student 
will  find  far  more  useful  information  upon  instruments  used 
by  practical  men  than  in  any  other  work  in  this  or  any 
other  language.” — Electrician. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 
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“  Intensely  interesting.”— Bookseller. 

HORNER’S  penny  STORIES 

HAVE  YOU  READ  THEM? 

1 Yos.  1  to  98  Heady.  18,000,000  Issued.  All  Booksellers. 


The  Latest. 

No.  98.— DARKEY  DAN’S  LOYALTY: 
A  Tale  of  the  American  War. 

By  Sydney  Watson. 

No.  99.— NAN. 

By  H.  Fitzgerald.  Shortly. 

London  W.  B.  HORNER  &  SON, 

27,  Paternoster  Square,  and  all  Booksellers. 


CASSELL’S  CLASSIFIED  CATALOGUE,  containing  par- 

ticulars  of  upwards  of  One  Thousand  Volumes,  ranging  in  price  from 
THREEPENCE  TO  FIFTY  GUINEAS, 
will  be  sent  on  request,  post  free,  to  any  address. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 


£400  I  GIVEN  AWAY!  |  £400 

^FOUR  HUNDRED  POUNDS-®1 

WORTH  OP  FRETWORK  DESIGNS. 


Ornaments,  Fasteners,  and  all  other  requisites ;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CSIiEISTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
One  Shillingsworth  of  Fretwork:  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us,  with  postage,  only  a  fraction  less  than  Sixpence,  out  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  ou  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNIER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  when  ordering. 


GIVEN  AWAY  I  YOUR  NICKEL  SILVER 

PEN  &  PENCIL  CASE , 


with  your  name  i 
Name 


Rubber,  complete,  7^d.  Stamps,  or  for  your 


Stamp  for 

Marking  Linen  or  Paper,  enclose  3^d.  stamps  or 
postage,  &c.  Mention  this  paper,  and  address — 

Crystal  Palace  (John  Bond’s)  Gold  — — 

Medal  Marking  Ink  Works,  75,  Southgate  Road, 
London,  N.  CAUTION  :  Original  Patentee  of  the  6d.  and  is. 
Crystal  Palace  (John  Bond’s)  Propelling  Metallic  Marking  Ink  Pencil 


THE  FINEST  CYCLES  !  lustrated 

Lists  gratis  and  post  free.  Easy  terms, 
from  10s.  monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  £6  to  £25. 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
Mfg.  Co.,45,Everton  Rd., 
Liverpool;  Manchester  De¬ 
pot  :  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
and  Cycling  School ;  42,  High  St,  Camden  Town. 


Volume  V.  of  The 
Amateur  commences  with 
the  January  Part,  1892  ; 
now  ready.  Lists  43  and 
44  of  designs,  wood,  ma¬ 
chines,  tools,  and  cabinet 
fittings  free.  All  goods 
greatly  reduced  in  price. 


HENRY  ZILLES  &  CO., 

Publishers  of  "  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  EELCL 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 


“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILICO  EIAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

{See  Nolice  in  “  Work,"  August  22,  1891.) 


MANUALS  OF  TECHNOLOGY. 


CASSELL’S  TECHNICAL  MANUALS. 


THE  POLYTECHNIC  SERIES. 


Edited  by  Professor  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A. 
Illustrated  throughout . 

The  Dyeing  of  Textile  Fabrics.  By  Prof.  Hummel.  5s. 
Watch  and  Clock  Making.  By  D.  Glasgow.  4s.  6d. 

Steel  and  Iron.  By  Prof.  W.  H.  Greenwood.,  F.C.S., 
M.I.C.E.,  &c.  5s. 

Spinning  Woollen  and  Worsted.  By  W.  S.  B.  Mc¬ 
Laren,  M.P.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashenhurst. 

With  Coloured  Plates.  4s.  6d. 

Practical  Mechanics.  By  Prof.  Perry,  M.E.  3s.  6d. 

Cutting  Tools  worked  by  Hand  and  Machine.  By 

Prof.  Smith.  3s.  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London . 


Illustrated  throughout  with  Drawings  and  Working 

Diagrams .  Bound  in  cloth . 

Applied  Mechanics.  Cloth,  2s. 

Bricklayers,  Drawing  for.  3s. 

Building  Construction.  2s. 

Cabinet  Makers,  Drawing  for.  3s. 

Carpenters  and  Joiners,  Drawing  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Staircasing.  3s.  6d. 

Linear  Drawing  and  Practical  Geometry.  2s. 
Linear  Drawing  and  Projection.  The  Two  Vols.  in 
One,  3s.  6d. 

Machinists  and  Engineers,  Drawing  for.  4s.  6d. 
Metal-plate  Workers,  Drawing  for.  3s. 

Model  Drawing.  3s. 

Orthographical  and  Isometrical  Projection.  2s. 
Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  Cloth,  3s. 

Systematic  Drawing  and  Shading.  2s. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


Consisting  of  Practical  Illustrated  Manuals  specially  pre¬ 
pared  for  Students  of  the  Polytechnic  Institute,  Regent 
Street,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  In  Carpentry  Workshop  Practice. 

Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry,  including  Graphic 
Arithmetic.  Vol.  I.  Elementary  Stage.  Cloth 
gilt,  3s. 

Forty  Lessons  in  Engineering  Workshop  Practice. 

is.  6d. 

Technical  Scales.  In  set  of  Ten  in  cloth  case,  is.  per 
set.  Also  on  celluloid,  in  case,  10s.  6d.  per  set. 
Elementary  Chemistry  for  Science  Schools  and 
Classes.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A  Series  of  Forty 
Drawings.  Cloth,  10s.  6d.  ;  or  copies  of  any  Plate 
may  be  obtained  in  quantities  of  not  less  than  one 
dozen,  price  is.  6d.  per  dozen. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


FLUID 
WATER  RESISTING 

G3-  JLs  "CJ  3E3 


( Patent ) 

PATENT  TINS. 


Invaluable  for  all 
Out  and  Indoor 
Hepairs. 


FLUID 

WATER  RESISTING 

et- jl  -ct  :e: 

{Patent) 

PATENT  TINS. 

No  Brush— No  Boiling— i 
Will  securely  join  Wood* 
Glass,  China,  Metals,  &o. 


By  Post,  Sd.  and  is.  3 d.  per  tin.  Through  Ironmongers ,  Chemists,  Chatuilers,  €rc.,  6 d.  and  is.  per  tin. 

“Sr*  THE  WATERPROOF  CLUE  CO.,  62,  Dale  st„  Liverpool 


HETVRir 

MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingteby  Works ,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Printed  and  Published  by  Cassell  &  Company.  Limited,  La  Belle  Sauvage,  London,  E.C. 
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WORK  WORLD. 


An  electric  tricycle  has  been  invented  that 
■will  carry  three  persons  one  hundred  miles 
for  one  shilling.  This  is  the  electrical  ex¬ 
pense — no  other  ! 

*  # 

Pahang  mahogany  is  recommended  to 
amateurs  as  being  easy  to  work  and  free 
from  knots.  It  has  little  or  no  figure,  but 
can  be  used  for  many  purposes.  It  is  cheaper 
than  mahogany,  being  about  6d.  to  7d.  per 
foot  super. 

*  # 

A  Birmingham  bicycle  maker  has  patented 
a  new  form  of  crank  which  is  reported  to  be 
a  good  thing.  It  is  of  the  detachable  variety. 
The  improvement  consists  in  the  cutter  pin 
— usually  driven  tight — being  actuated  by 
a  screw,  no  hammering  proving  necessary 
for  the  driving  out  process. 

#  * 

A  new  lamp  for  burning  either  petroleum 
or  tar  oil  as  required  has  been  introduced. 
The  burner  is  made  of  steel,  and  has  no  tubes 
to  become  filled  with  deposit  from  combus¬ 
tion,  thus  obviating  one  of  the  great  draw¬ 
backs  in  other  lamps.  They  are  made  in 
sizes  varying  from  500  to  2,000  candle- 
power. 

#  * 

In  high-class  French  clocks  all  the  orna¬ 
mental  parts  are  being  hand  engraved  instead 
of  the  pressed  and  chased  ornament  which 
has  hitherto  prevailed.  This  Paris  lead  in 
ornamental  work  and  decoration  for  clocks 
should  be  the  advent  of  a  good  time  for 
the  long-suffering  ornamental  engravers  of 
London,  Birmingham,  and  Sheffield. 

*  * 

We  shall  probably  soon  be  in  a  position 
to  prove  the  maximum  size  of  gas  engine 
which  can  be  worked  economically.  A  maker 
has  recently  completed  an  engine  to  develop 
60  h.-p.,  and  this  has  been  considered  by 
many  to  be  near  the  limit  of  efficiency  of  this 
type  of  engine.  Further  experiments  in  this 
direction  will  be  awaited  with  interest. 

#  # 

A  new  invention  for  the  prevention  of  the 
bursting  of  water  pipes  through  freezing 


seems  to  be  simple.  It  consists  of  the  in¬ 
sertion  into  the  pipes,  at  suitable  places,  of  a 
slender  rod  of  prepared  cork  encased  in  thin 
lead.  The  cork  is  compressed  by  the  expan¬ 
sion  of  the  water  in  freezing,  thus  saving 
the  strain  on  the  pipes. 

*  * 

Readers  of  Work  should  be  well  repre¬ 
sented  at  the  exhibition  of  swords,  bayonets, 
shields,  repouss6,  chasing,  and  all  kinds  of 
metal  work  to  be  held  next  week  by  the 
Armourers’  and  Braziers’  Company  at  their 
hall,  Coleman  Street,  London.  There  is  a 
rich  prize  design  to  be  furnished  for  the 
certificate  in  connection  with  the  awards, 
so  that  ample  scope  has  been  afforded  by 
the  Company  for  rising  merit. 

#  * 

A  well-known  Tyne  shipbuilder  gave  re¬ 
cently  some  extraordinary  figures  relating  to 
the  bye-products  obtained  from  smoke.  The 
total  cost  of  the  fuel  exerted  was  £31,  while 
the  value  of  sulphate  of  ammonia  obtained 
from  the  smoke  arising  from  it  was  £48 ! 
Such  a  result  should  induce  plodding  coal 
consumers  not  only  to  husband  their  own 
smoke,  but  turn  it  at  the  same  time  to  a 
similar  profitable  account. 

*  * 

In  the  crucible  steel  trade  of  St.  Peters¬ 
burg,  the  wages  of  the  workmen  in  each 
shift  are  as  follows  : — Head-furnace  man, 
4s.  9-*d.  per  shift ;  crucible  drawers,  3s.  2|d. ; 
muffle-furnace  man,  2s. ;  head  man  at  gas- 
producer,  2s.  3|d.  ;  fireman,  2s.  As  the 
wages  are  paid  in  paper  money,  their  pur¬ 
chasing  power  is,  of  course,  less  than  that 
represented  by  the  nominal  equivalent  in 
currency. 

*  * 

American  railway  managers  are  now  work¬ 
ing  hard  to  realise,  in  time  for  the  opening 
of  the  Chicago  Exhibition,  their  dream  of 
running  a  train  from  New  York  to  that  city 
in  sixteen  or  seventeen  hours.  With  regard 
to  the  increased  risk  of  accident  from  greater 
speed,  managers  are  inclined  to  the  belief 
that  the  faster  a  train  ran,  the  more  likely 
would  it  be  to  derail  any  impediment  on  the 
track.  This  our  “cousins”  will  doubtless 
prove  in  the  Exposition  season. 

*  * 

Active  measures  are  now  being  taken  for 
the  establishment  of  an  Engineering  Ex¬ 


change  in  London,  and  a  provisional  com¬ 
mittee  has  been  appointed  to  make  arrange¬ 
ments  for  the  erection  of  the  necessary 
buildings.  It  is  somewhat  astonishing  that 
we  have  gone  on  so  long  without  such  ac¬ 
commodation  when  the  magnitude  of  the 
business  done  in  London  in  this  direction  is 
considered,  for  not  only  are  there  upwards 
of  1,000  constructive  firms  in  and  about  the 
metropolis,  but  nearly  all  the  large  pro¬ 
vincial  firms  have  their  representatives  in 
the  City  or  in  Westminster. 

*  # 

It  is  claimed  that  an  automatic  condenser 
for  steam  engines  has  been  invented,  but  so 
far  we  have  obtained  no  satisfactory  account 
of  its  practical  outcome.  The  most  striking 
characteristic  of  this  apparatus  is  that  it  is 
asserted  to  be  self-acting  ;  there  is  no  cold 
water  to  be  used,  the  steam  in  some  mys¬ 
terious  way  condenses  itself  on  coming  into 
contact  with  a  closed  cycle  current  of  hot 
water.  Of  course,  if  this  is  the  case,  all  the 
condensation  water  will  be  saved,  and  we 
shall  look  forward  with  interest  to  see  so 
desirable  an  end  attained.  In  the  meantime, 
it  is  startling  to  hear  of  steam  being  con¬ 
densed  by  interaction  with  a  small  quantity 
of  hot  water.  Still,  we  are  open  to  convic¬ 
tion. 

*  * 

Since  fancy  stones — that  is,  the  more  un¬ 
common  varieties  of  sapphires,  jargoons,  etc. 
— have  been  in  request,  there  has  been  a 
pretty  sharp  look-out  for  uncommon  gems. 
Now  to  those  interested  in  such  matters,  the 
place  where  a  new  gem  can  be  seen  may 
prove  worth  noting.  It  is  at  the  Museum 
of  Practical  Geology,  in  Jermyn  Street,  W., 
and  the  stone  is  called  a  beryllonite  ;  it  is  an 
American  gem  like  the  hiddenite,  but  does 
not  possess  the  beautiful  colours  of  that  gem. 
The  new  gem  is  white,  and  is  interesting  to 
connoisseurs  on  account  of  its  composition, 
which  is  an  anhydrous  phosphate  of  beryl¬ 
lium  and  sodium.  To  judge  by  its  appear¬ 
ance  at  night,  it  will  not  supplant  any  of 
our  old  gems.  Should  any  jeweller  have 
one  to  set,  he  must  exercise  care,  as  it  very 
easily  splits.  It  is,  in  fact,  as  quickly 
damaged  as  a  sphene,  and  that  is  saying 
something.  These  two  stones  are  good 
examples  of  cleavage — in  fact,  too  good  for 
those  that  have  to  set  them. 
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An  aluminium  launch,  the  motor  of  which 
is  a  naphtha  engine,  has  been  constructed 
by  a  German  firm.  Only  the  hull  is  of 
aluminium  ;  yet  this  makes  the  boat  35  per 
cent,  lighter  than  usual.  The  exterior  is 
polished,  and  the  smoothness  gives  a  con¬ 
siderably  greater  speed  than  could  be  ob¬ 
tained  from  a  steel  or  wooden  launch  of  the 
same  dimensions  and  engine  power. 

*  * 

It  is  proposed  to  substitute  an  electro¬ 
magnetic  hammer  for  the  ordinary  steam 
hammer.  The  piston  is  of  magnetic  material, 
and  the  cylinder  is  composed  of  a  series  of 
coils,  through  each  of  which  an  electric 
current  may  be  passed  separately.  The 
passage  of  an  electric  current  through  the 
coils  forming  the  upper  part  of  the  cylinder 
raises  the  piston  into  the  magnetic  field 
thus  formed,  and  by  cutting  off  the  current, 
and  simultaneously  transferring  it  to  the 
lower  coils  of  the  cylinder,  the  piston  is 
released,  its  fall  being  accelerated  by  the 
magnetic  attraction  created  below. 

#  * 

Electric  welding,  invented  by  Professor 
Elihu  Thomson,  in  1886,  is  now  a  rapidly 
developing  industry.  All  kinds  of  metals 
and  alloys  can  be  joined  electrically,  and 
joints  can  be  made  between  metals  and  alloys 
of  dissimilar  kinds.  The  process  consists 
essentially  in  applying  the  two  pieces  of 
metal  to  be  welded  together,  and  passing 
a  strong  alternating  current  through  the 
juncture,  when  the  intense  heat,  due  to 
the  electrical  resistance  at  the  break,  which 
is  greater  than  at  any  other  part  of  the  con¬ 
ductor,  fuses  the  surfaces.  At  the  instant  of 
welding,  it  is  found  best  to  exert  consider¬ 
able  pressure  upon  the  joint,  ranging  from 
600  lbs.  per  square  inch  in  the  case  of  copper, 
to  1,800  lbs.  per  square  inch  in  that  of  steel. 
This  process  is  likely  soon  to  find  vent  in 
the  direction  of  a  new  carriage,  cab,  and 
cart  wheel,  which  should  work  wonders  in 
the  wheelwrighting  trades.  The  system  was 
privately  exhibited  in  Birmingham  recently, 
when  a  number  of  gentlemen  connected 
with  the  cycle  and  kindred  trades  had  an 
opportunity  of  witnessing  the  operation.  It 
cannot  fail  to  be  of  vast  service  in  cycle 
building  and  other  trades  where  small 
weldings  and  a  large  amount  of  brazing  are 
required. 

- ♦♦♦ - 

PRINTING  ON  BROMIDE  PAPER. 

BY  G.  P. 

Introductory— Autistic  Qualities  op  Bromide 
Paper — The  Method— Where  to  Procure 
the  Paper — Exposing  the  Paper. 

Introductory. — It  is  a  common  complaint 
amongst  amateur  photographers,  particu¬ 
larly  those  who  are  engaged  most  of  the 
day  and  have  only  a  few  hours  in  the  even¬ 
ing  which  they  can  devote  to  their  hobby, 
that  some  of  the  processes  connected  with 
the  production  of  a  finished  print  are  too 
protracted — some  say  “  tedious.”  This  ob¬ 
jection  may,  in  all  its  entirety,  be  urged 
against  the  process  of  silver  printing.  Silver 


printing  may  be  said  to  date  as  far  back  as 
1777,  when  photography  was  an  unknown 
art.  In  that  year  Scheele,  the  celebrated 
chemist,  discovered  that  chloride  of  silver 
blackened  when  exposed  to  light.  In  1802 
Thomas  Wedgwood  described  a  process  of 
making  profiles  by  its  agency,  and  in  1839 
Fox  Talbot  announced  to  the  Royal  Society 
a  method  of  “  Photogenic  Drawing,”  in 
which  pictures  were  produced  upon  paper 
prepared  with  the  compound.  Since  then 
silver  printing  paper  has  advanced  but  little 
towards  perfection,  and,  although  it  is  per¬ 
haps  most  used  in  the  present  day,  it  is 
lacking  in  many  ways.  Shortly  after  the 
revolution  in  the  photographic  world  caused 
by  the  advent  of  gelatine  plates,  a  firm  of 
manufacturers  introduced  a  printing  paper 
coated  with  an  emulsion  of  bromide  of 
silver  in  gelatine.  This  paper,  known  as 
“  bromide  paper,”  has  many  qualities  to 
commend  it,  not  the  least  of  which  is  the 
rapidity  with  which  the  whole  process  may 
be  completed.  Some  people  aver  that  they 
can  turn  out  thirty  bromide  prints  in  one 
hour.  It  is  better  not  to  be  in  quite  such  a 
hurry,  however.  Again,  the  process  may  be 
worked  by  artificial  light,  and  will  therefore 
commend  itself  to  those  who,  being  engaged 
most  of  the  day,  have  generally  only  a  few 
hours  in  the  evening  to  spare  for  attention 
to  photographic  pursuits. 

Artistic  Qualities  of  Bromide  Paper. — 
Dr.  P.  H.  Emerson  condemns  bromide 
paper  as  “  false  in  tonality,  the  blacks 
being  too  black,  and  the  whole  picture 
lowered  in  tone”;  and  there  can  be  no 
doubt  that  when  worked  according  to  the 
crude  formulae  sent  out  by  the  makers, 
its  range  is  comparatively  limited.  On 
the  other  hand,  Mr.  Andrew  Pringle  main¬ 
tains  that  “the  most  expert  judge  cannot 
at  all  times  distinguish  between  a  platinum 
print  of  good  quality  and  a  bromide  print, 
provided  he  cannot  manipulate  the  surface 
or  scrutinise  it  in  an  unusual  way — in  other 
words,  provided  the  prints  are  framed.”  The 
facts  seem  to  be  that  bromide  printing  has 
never  had  fair  justice  done  to  it  by  the 
makers,  who  send,  it  out  with  vague  and  un¬ 
scientific  instructions  for  use ;  for  the  fine 
prints  of  lake  scenery  by  Green,  of  Keswick, 
show  of  what  good  results  the  bromide  pro¬ 
cess  is  capable.  Now,  bromide  prints  are 
certainly  very  much  like  prints  done  by  the 
platinotype  process,  and  I,  for  one,  would 
not  on  all  occasions  undertake  to  distinguish 
between  them.  Platinotype,  and  therefore 
good  bromide,  prints  are  generally  con¬ 
sidered  to  be  the  most  artistic  in  tone  of  all 
photographic  prints.  They  have,  to  begin 
with,  a  dull,  or  matt,  surface,  and  the  tone 
of  the  picture  is  like  that  of  copperplate 
engraving.  The  only  reason  why  the  bro¬ 
mide  and  platinotype  processes  do  not  make 
greater  headway  is  because  the  general 
public  prefer  something  bright  and  shiny 
for  their  money.  The  bromide  paper  has 
the  advantage  of  platinotype  in  that  it  can 
be  worked  by  artificial  light,  it  is  much 
cheaper,  and  it  is  far  easier  to  work. 

The  Process. — The  process  is  a  develop¬ 
ment  one— i.e.,  the  image  is  latent,  and  re¬ 
quires  subsequent  treatment,  as  in  a  negative. 
The  paper  is  coated  with  an  emulsion  simi¬ 
lar  to  that  used  for  coating  dry  plates,  and 
almost  as  sensitive.  It  is  usually  made  in 
four  grades  :  smooth  slow,  smooth  rapid, 
rough  slow,  and  rough  rapid.  The  slow  kind 
is  suitable  for  both  contact  printing  by  arti¬ 
ficial  light  and  for  enlargement  by  daylight ; 
the  rapid,  for  enlargement  by  artificial  light. 
The  question  of  surface  is  one  of  taste  only, 
though  rough  is  preferable  for  large  work. 


The  cost  for  all  varieties  is  about  6d.  per 
dozen  sheets,  I-plate  size  ;  J-plate,  Is.  2d.  ; 
whole-plate,  2s.  3d.  ;  5  in.  by  4  in.,  9d.  ;  and 
8  in.  by  5  in.,  Is.  9d.  The  prices  of  the  dif¬ 
ferent  makers  vary  slightly,  but  the  above 
are  about  the  average. 

Where  to  procure  the  Paper. — Naturally, 
we  will  first  of  all  have  to  obtain  our  bro¬ 
mide  paper,  and  this  we  purchase  ready  cut 
for  use,  as  fingering  the  surface  would  ruin 
it.  There  are  many  makers,  but  I  have  not 
found  one  paper  specially  better  than  an¬ 
other.  The  principal  brands  are  :  East¬ 
man’s ;  Ilford;  Fry’s  “  Argentotype  ”  ;  and 
Mawson’s ;  manufactured  and  sold  by  the 
following  makers  respectively  :  The  East¬ 
man  Dry  Plate  and  Film  Company,  The 
Britannia  Works  Company,  The  Fry  Manu¬ 
facturing  Company,  and  Messrs.  Mawson  and 
Swan.  Probably  the  best  plan  would  be  for 
the  amateur  to  procure  the  paper  from  the 
maker  whom  he  is  in  the  habit  of  buying 
other  goods  from.  If  this  paper  did  not 
suit  him,  he  might  then  try  each  of  the  other 
makers  in  turn,  until  he  gets  a  paper  which 
suits  him  ;  for,  because  one  brand  works 
well  with  one  person,  it  does  not  follow  that 
the  same  brand  will  work  well  with  another 
person,  or  that  a  different  brand  will  give 
as  good  results  in  the  hands  of  that  person. 
That  there  is  individuality  in  photography, 
no  one  who  has  studied  the  art  to  any 
extent  can  possibly  deny.  How  to  define  it 
is  another  matter.  It  would  almost  seem  as 
if  the  essence  of  one’s  taste  and  personality 
was  concentrated  in  the  tips  of  one’s  fingers, 
and  was  diffused  into  the  developing  and 
toning  baths,  influencing  the  plates  and 
prints,  and  giving  them  a  character  of  their 
own. 

Exposing  the  Paper. — Before  opening  the 
packet  of  paper,  the  negative  must  be  placed 
in  the  printing  frame,  and  the  film  cleared 
of  dust  with  a  camel-hair  brush  or  soft  hand¬ 
kerchief.  The  packet  of  bromide  paper  is 
then  opened  similarly  to  an  envelope  :  of 
course,  this  must  be  done  in  the  “  dark 
room.”  It  will  be  found  that  the  paper  is 
enclosed  in  three  or  four  envelopes,  the  flap 
of  each  of  which  is  inserted  at  the  bottom 
of  the  envelope  containing  it.  This  is  done 
to  prevent  any  chance  of  light  having  access 
to  the  paper  ;  and  it  is  necessary  to  be  par¬ 
ticular  that  no  light  does  get  to  it ;  for,  as 
already  stated,  the  emulsion  with  which  the 
paper  is  coated  is  almost  as  sensitive  as 
that  with  which  dry  plates  are  coated.  The 
packet  having  been  unfastened,  we  take  a 
piece  of  the  paper  and  lay  it  on  the  negative. 
If  any  difficulty  is  experienced  in  distin¬ 
guishing  the  coated  side,  it  is  only  necessary 
to  notice  which  side  of  the  paper  curls  in¬ 
ward  when  it  is  taken  out  of  the  packet  : 
this  side  is  the  coated  side.  The  paper 
having  been  placed  in  the  desired  position 
on  the  negative,  the  printing  frame  is  closed 
in  the  usual  manner,  not  omitting  to  insert 
a  few  folds  of  blotting-paper  or  a  felt  pad 
between  the  paper  and  the  back. 

The  printing  frame  should  then  be  ex¬ 
posed  to  the  light  of  a  kerosene  lamp  or  gas, 
a  sheet  of  ground  glass  or  a  frosted  or  opal 
globe  being  interposed  to  diffuse  the  light 
evenly.  The  distance  from  the  lamp  is 
generally  two  or  three  feet,  but  should  be 
altered  according  to  the  tones  required, 
always  remembering  that  doubling  the  dis¬ 
tance  quadruples  the  exposure  required : 
e.g.,  if  a  negative  placed  1  ft.  from  the 
source  of  light  requires  an  exposure  of 
twenty  seconds,  when  placed  2  ft.  from 
the  source  of  light  the  same  negative  will 
require  eighty  seconds  of  exposure.  A  long 
exposure  should  be  given  for  light  tones, 
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and  a  weak  developer  should  be  used ;  while 
for  dark  tones  give  short  exposure,  and 
make  the  developer  strong,  using  at  the 
same  time  a  larger  proportion  of  bromide. 
It  is  somewhat  difficult  to  judge  the  print¬ 
ing  qualities  of  a  negative  without  actual 
trial,  which  may  be  made  in  the  following 
manner  :  When  taking  a  trial  print  from  a 
new  negative,  expose  the  whole  surface  for 
only  half  the  estimated  time ;  then  shield 
off  two-thirds  of  the  plate,  and  give  another 
half-time  ;  and  finally,  shield  the  last  third  of 
the  plate,  and  give  another  half-time.  The 
several  portions  of  the  resulting  print  will 
then  have  received  half,  full,  and  one-and- 
a-half  times  the  estimated 
exposure,  and  on  being  de¬ 
veloped  it  will  be  seen  which 
portion  was  correctly  timed. 

For  ordinary  bromide  print¬ 
ing,  the  best  plan  is  to  give 
comparatively  long  exposure 
and  use  a  weak  developer, 
with  somewhat  more  bro¬ 
mide  solution  than  is  gene¬ 
rally  prescribed  ;  but  as  the 
addition  of  bromide  to  the 
developer  markedly  increases 
the  contrast  in  the  print,  it 
should  be  added  with  caution. 

One  of  the  great  advan¬ 
tages  of  bromide  paper  is  its 
power  of  admitting  of  com¬ 
pensation  in  the  case  of  a 
bad  negative  ;  thus,  a  nega¬ 
tive,  too  thin  to  be  used  for 
silver  printing,  will  give  a 
good  print  on  bromide  paper 
by  exposing  6  or  8  feet  from 
the  flame  ;  again,  a  negative 
with  strong  contrasts,  which 
would  only  give  a  sooty  and 
chalky  silver  print,  will  gene¬ 
rally  give  an  excellent  bro¬ 
mide  print  by  exposing  close 
to  the  flame — say  about  3 
inches  from  it.  A  very  good 
average  distance  to  work  at 
for  an  ordinary  good  nega¬ 
tive  is  2  feet.  Once  you 
have  found  the  correct  ex¬ 
posure  for  a  certain  nega¬ 
tive,  it  should  be  noted,  to¬ 
gether  with  the  distance 
from  the  light,  in  a  note¬ 
book  kept  for  the  purpose. 

Our  friendly  Editor  now 
reminds  me  that  he  prefers 
short  articles,  so  as  to  in¬ 
terest  more  readers  in  each 
single  number  of  Work,  and 
that  I  must  either  draw  to 
a  close  quickly  or  leave  the 
remainder  until  another  number.  The  for¬ 
mer  I  cannot  do,  for  quickly  must  mean 
imperfectly,  so,  by  his  lenity,  I  take  the 
latter  alternative. 


small,  firm  bench,  or  post,  or  barrel,  of  such 
dimension  that  the  workman  could  walk 
quite  round  it,  and  reach  over  to  every  part 
of  it  without  effort.  In  the  centre  of  this 
bench  was  placed  the  first  convex  tool 
(Fig.  3),  formed  of  the  same  metal  as  the 
speculum.  Moistened  emery  was  spread 
on  this  tool,  and  the  concave  metal  was 
worked  in  every  direction  over  it,  until  the 
surface  became  sufficiently  true  and  smooth. 
The  furrows  in  the  tool,  and  the  little  central 
depression,  allowed  the  abrading  material 
to  circulate  freely  and  cut  evenly.  A  second 
tool  (Fig.  4),  made  of  small  squares  of  hone 
arranged  on  a  convex  basis,  was  then  sub¬ 


HAND-WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 


How  the  Speculum  Maker  Works — The  Old 
Method  and  the  New— Their  Similarity 
and  Difference. 

As  the  simplest  way  to  convey  a  general 
idea  of  the  process  of  speculum  making,  we 
shall  rapidly  examine  the  method  followed 
by  the  old  workers  in  metal ;  for  the  mod era 
method  of  working  is  identical  in  principle 
with  that  .of  the  seventeenth  century. 

In  the  centre  of  the  workshop  stood  a 


Fig.  3.— Convex  Tool.  Fig.  4.— Hone  Square  Tool.  Fig.  5.— Discs.  Fig.  6.— Over¬ 
hanging  Disc.  Fig.  7.— Curved  Section.  Fig.  8.— Method  of  working  the 
Speculum  over  the  Tool. 


stituted  for  the  first,  and  with  this  the 
speculum  was  fined  ready  for  polishing. 

A  polisher  was  formed  by  covering  the 
facets  of  the  second  tool  with  a  mixture  of 
pitch  and  resin,  and  on  this  the  speculum 
was  polished  with  rouge.  During  the  last 
process  the  parabolic  curve  necessary  to 
obtain  good  definition  in  a  telescope  was 
communicated  to  the  concave  mirror. 

During  the  whole  time  of  working  the 
operator  walked  ceaselessly  round  and  round 
the  bench,  and  he  changed  the  line  of  move¬ 
ment  of  the  inverted  speculum  at  each 
stroke,  and  when  he  desired  to  alter  the 
curve  of  the  speculum,  he  altered  the  length 
or  variety  of  the  stroke  with  which  he  moved 
it  to  and  fro  over  the  tool  or  polisher.  He 
knew  from  experience  the  effect  which  any 
such  change  of  stroke  must  cause,  and  in 
this  knowledge  lay  his  skill. 

The  practical  optician  still  works  his  glass 


specula  on  convex  metal  tools,  and  still 
polishes  them  on  pitch.  But  the  tool  of 
hones  is  dispensed  with,  and  we  shall  dis¬ 
pense  with  the  metal  tools  also. 

We  shall  use  only  two  similar  discs  of 
polished  plate  glass.  One  of  these  will 
ultimately  form  the  speculum ;  the  other 
will  be  the  tool.  On  the  glass  tool,  covered 
with  pitch,  the  speculum  will  be  polished 
with  rouge,  and  we  shall  be  able  thus 
to  dispense  with  the  metal  tools.  For 
if  two  flat  discs  of  glass  be  placed  one 
over  the  other,  with  emery  between  them, 
and  the  upper  disc  be  pressed  down  and 
worked  to  and  fro  in  every  direction  over 
the  lower,  the  emery  will 
cut  away  the  centre  of  the 
upper  and  the  edge  of  the 
lower  disc. 

Thus,  in  Fig.  5,  the  two 
discs  are  at  rest.  In  Fig.  6, 
however,  at  the  end  of  a 
stroke,  the  upper  disc  over¬ 
hangs  the  lower,  the  centre 
of  the  one  pressing  on  the 
edge  of  the  other,  and  the 
tendency  is  to  wear  away 
the  two  surfaces  and  pro¬ 
duce  the  curved  section 
shown  in  Fig.  7. 

Fig.  8  further  explains  the 
working.  The  tool  is  ce¬ 
mented  to  a  wooden  slab, 
and  then  screwed  firmly  to 
the  rigid  bench,  and  the 
speculum,  with  a  handle 
cemented  to  the  back  of  it, 
is  worked  to  and  fro  in 
such  a  manner  that  no  two 
consecutive  strokes  lie  in 
the  same  direction.  Thus 
the  concavity  in  the  upper 
disc  is  regularly  cut.  As  the 
workman  walks  round  and 
round,  he  causes  the  specu¬ 
lum  to  rotate  slightly  under 
his  hands  at  each  stroke. 
The  necessary  muscular  ac¬ 
tion  is  easy  and  natuial,  and 
a  very  little  practice  will 
suffice  to  form  the  habit  of 
almost  unconscious  perform¬ 
ance. 

When  the  two  discs  have 
been  sufficiently  shaped,  the 
grinding  is  continued  with  a 
series  of  emeries  of  finer 
and  finer  grades,  until  the 
glass  is  so  far  smoothed 
that  emery  can  do  no  more. 
Then  the  polishing  is  com¬ 
pleted  on  pitch,  with  rouge.. 

So  that,  as  has  been  said, 
the  process  of  hand-working  in  the  nine¬ 
teenth  century  is  practically  identical  with 
that  of  the  seventeenth  century. 


ABOUT  WORK  AND  POWER. 

BY  W.  C.  CARTER,  M.I.Mech.E. 

Wf,  have  seen  that  the  Modulus  of  a  machine 
is  that  fraction  of  the  whole  work  put  into 
it  which  appears  at  the  working  end  of  the 
machine.  When,  therefore,  Dr.  Joule  ad¬ 
dressed  himself  to  the  task  of  determining 
with  exactness  how  much  work  corresponded 
to  any  given  amount  of  heat,  he  naturally 
concluded  that  the  best  way  to  do  it  was  to 
make  a  machine  which  would  turn  work 
into  heat,  because  the  amount  of  work  done 
by  a  falling  weight  could  be  exactly  ascer¬ 
tained  as  a  starting  point.  And  here  it  is 
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We  shall  now  endeavour  to  make  plain, 
in  several  illustrations,  the  truth  of  the 
foregoing  remarks,  and  give  such  examples 
as  shall  show  how  to  apply  the  Principle 
of  Work  to  any  machine,  however  compli¬ 
cated.  We  will  begin  with  the  Mechanical 
powers. 

1.  The  Wedge. — Here  we  have,  in  Fig.  1, 
a  wedge  having  a  length  of  L  ft.  and  a  height 
of  H  ft.  This  constitutes  our  machine,  and 
by  applying  a  force  F  to  it,  we  force  it 
through  a  distance  L,  doing,  thereby,  an 
amount  of  work  equal  in  foot-pounds  to 
f  lbs.  x  l  ft.,  whatever  they  happen  to  be. 
But  the  weight  (w)  under  which  the  wedge 
is  driven  is,  during  this  time,  raised  a  corn- 


interesting  to  notice  that  as  he  wished  to 
turn  all  the  work  into  heat,  the  problem 
was  really  to  make  a  machine,  of  which 
the  modulus  was  o  (see  No.  158,  page  20),  a 
machine  which  did  not  possess  any  efficiency 
at  all,  as  no  useful  work  was  given  out.  This 
he  accomplished  in  the  following  manner. 

He  had  a  simple  arrangement  constructed, 
by  which  the  work  done  by  a  falling  weight 
could  be  transmitted  with  as  litfle  loss  as 

Eossible  to  a  system  of  paddles  working  in  a 
ox  containing  a  known  quantity  of  oil.  The 
paddles,  by  dashing  the  oil  against  internal 
vanes  and  obstructions,  raised  its  tempera¬ 
ture  by  an  amount  easily  measured  by 
thermometers.  Every  precaution  was  taken 
to  prevent  any  es¬ 
cape  of  heat  in  any 
other  way,  and  the 
result  was  deter¬ 
mined  which  has  now 
been  accepted  as 
sufficiently  accurate 
for  all  purposes,  and 
named,  in  honour  of 
the  experimenter, 

Joule’s  Equivalent, 
or,  the  Mechanical 
Equivalent  of  heat. 

Its  value  is  772  foot- 

Jiounds  for  every 
Iritish  Thermal 
U  nit.  The  btu  is 
that  amount  of  heat 
which  will  raise  1  lb. 
of  water  1  deg.  in 
temperature,  so  that 
we  have  here  the 
data  required  to 
compare  heat  and 
work  in  any  circum-  ? 
stances,  and  to  defi-  | 

nitely  fix  the  natural  j _ L  FEET 

connection  between 
them. 

W e  may  now  direct 
our  thoughts  to  the 
other  extreme  of 
Mechanical  Efficien¬ 
cy  ;  that  is,  where 
the  Modulus  of  the 
machine  is  1.  In 
other  words,  no  work 
is  lost  by  the  in¬ 
ternal  friction  of  the 
machine,  and  all  the 
work  put  in  at  one 
end  is  given  out  at 
the  other.  A  little 
reflection  will  show 
that,  owing  to  the 
properties  of  ma¬ 
terials,  we  could  never  actually  reach  this  I  paratively  short  distance,  H,  and  the  work  at 


Wedge.  Fig.  2.— Arms  describing  Arcs.  Fig.  3.— Train  of  Spur  Wheels. 


refinement  however  nearly  we  might  ap¬ 
proach  to  it  by  fine  workmanship.  Suppose, 
for  the  sake  of  argument,  that  we  could 
destroy  all  internal  friction,  we  should  have 
obtained  the  often-sought  chimera  —  per- 

Eetual  motion— and  even  then  we  should 
ave  no  useful  result. 

Suppose  our  machine  would  run  round  for 
ever  after  we  had  put  in  a  certain  amount 
of  work,  even  then  we  could  put  it  to  no 
useful  purpose,  because  if  we  used  up  the 
work  to  do  anything  useful  we  should  just 
be  able  to  use  what  we  put  in,  and  our 
machine  would  stop  again.  Viewed  in  this 
way,  how  absurd  the  idea  appears  which 
has  occupied  many  minds — that  of  forming, 
by  the  expenditure  of  a  little  work,  an  in¬ 
exhaustible  fountain  of  work  that  could  be 
drawn  upon,  like  the  purse  of  Fortunatus, 
for  ever  without  diminution.  “  What  shades 
we  are  !  What  shadows  we  pursue  !  ” 


this  end  of  the  machine  is  w  lbs.  x  h  ft., 
and  by  our  principle  this  product  must  be 
equal  to  f  x  L — neglecting  friction — so  that 
the  less  we  make  H  the  more  w  may  be, 
which  everyone  knows  by  experience,  that 
is,  the  finer  taper  the  wedge  has  the  more 
power  it  can  exert. 

2.  The  Lever. — The  usual,  and  indeed  the 
simplest,  treatment  of  the  lever  is  to  con¬ 
sider  the  relative  length  of  the  arms  as 
deciding  the  relative  powers,  but  by  looking 
a  little  deeper  we  see  that,  after  all,  the 
Principle  of  Work  is  at  the  bottom  of  it. 

Pieferring  to  Fig.  2,  we  see  that  the  ends  of 
the  arms  describe  arcs  of  circles,  and  we 
know  that  the  whole  circumference  of  any 
circle  is  proportional  to  its  diameter  (as  it 
is  equal  to  diameter  X  3 1),  and,  therefore,  j  sheer-legs  winch  driven  by  an  engine,  pre- 
to  its  radius  ;  and  also  that  arcs  containing  j  cisely  the  same  principles  would  apply.  We 
any  given  number  of  degrees  are  propor-  I  should  have  to  calculate  the  mean  pressure 
tional  also  to  the  radius  of  the  respective  '  of  the  steam  upon  the  piston  by  the  usual 


circles.  We  must  also  remember  that  the 
number  of  degrees  in  the  arcs  described  by 
the  opposite  arms  of  any  lever  must  be 
equal  whatever  their  length  may  be. 

The  arcs  described  by  the  ends  of  the  lever 
represent  the  distances  moved  by  each  force, 
and  so  we  can  find  the  work  at  each  arm  of 
the  lever,  which  we  know  must  be  equal. 
For  the  sake  of  comparison  we  will  work 
the  case  in  the  figure  both  ways. 

Method  I. — Usual  treatment. — The  forces 
applied  at  the  ends  of  the  lever  will  be  in 
inverse  proportion  to  the  lengths  of  the 
arms — that  is,  as  the  arms  are  as  2  : 1,  then 
the  respective  forces  will  be  as  1  : 2. 

Method  II. — By  Principle  of  Work. — The 
force  at  a  moves 
along  the  arc  x,  and 
that  at  b  through 
the  arc  y.  We  have 
seen  that  x  and  y 
are  in  the  same 
proportion  as  a  f  : 
F  b,  therefore  we  can 
1=  2  lB5  represent  them  by  2  : 
1.  But  thework  done 
at  x  is  p  (force)  x 
x  (distance)  =  I 
X  2  =  2.  And  the 
work  done  at  y  is  q 
(force)  X  y  (distance) 
==2X1=2.  So  it 
is  clear  that  the  re¬ 
sult  by  eithermethod 
is  the  same. 

Method  III.  — 
Spue  Wheels. — It 
will  be  easily  seen 
by  referring  to  Fig.  3 
that  a  train  of  spur 
wheels  is  simply  a 
system  of  levers,  be¬ 
cause  at  any  particu¬ 
lar  moment  the  por¬ 
tions  of  the  wheels 
not  in  contact  are 
useless.  The  active 
part  of  the  wheels 
is  shown  by  the 
black  lines.  We  have 
here,  instead  of  the 
imaginary  arcs  dot¬ 
ted  at  the  ends  of 
the  levers  in  Fig.  2, 
complete  circles,  and 
consequently  the  ap¬ 
plication  of  the  prin¬ 
ciple  should  be  very 
plain. 

Our  figure  shows 
the  usual  arrange¬ 
ment  for  a  single- 
purchase  hand  winch.  The  power  is  ap¬ 
plied  at  a  handle  which,  for  simplicity,  we 
will  suppose  to  be  of  such  a  length  that 
it  describes  a  circle  measuring  3  ft.  in  cir¬ 
cumference.  Suppose  a  constant  pressure  of 
30  lbs.  is  applied  to  the  handle,  then  the 
work  put  into  the  machine  is  30  lbs.  X 
3  ft.  =  90  foot-pounds  in  one  revolution. 
Suppose  that  we  want  to  lift  a  weight  of 
500  lbs.  by  this  winch,  and  we  know  that 
we  get  90  foot-pounds  for  each  turn  of 
the  handle ;  then  the  weight  must  move 
=  T8  ft.  or  2T6  in.  for  each  turn  of 
the  handle,  and  the  intermediate  wheels  and 
size  of  chain  barrel  must  be  so  arranged  as 
to  give  this  speed  of  lift. 

Supposing  that  we  had,  instead  of  the 
simple  vunch  here  shown,  a  complicated 
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means,  and  multiply  it  by  the  distance 
moved  in  a  minute  by  the  piston — that  is, 
the  piston  speed  of  the  engine.  This  gives 
us  the  amount  of  work  passing  through  the 
gear  of  the  sheer-legs  in  one  minute,  and 
we  know  that,  whatever  complications  may 
exist,  the  weight  on  the  hook,  multiplied  by 
the  speed  of  lift  per  minute,  ought  to  equal 
exactly  the  work  developed  by  the  engine  in 
the  same  time,  friction  being  disregarded. 
Of  course,  it  must  be  understood  that  in  the 
case  of  large  machines  the  friction  becomes  a 
very  important  factor,  but  we  are  here  dealing 
with  principles  only,  and  when  once  these 
are  grasped  it  will  be  a  comparatively  easy 
matter  to  make  such  corrections  as  ex¬ 
perience  of  the  efficiency  of  similar  machines 
may  suggest.  If  we  once  know  the  Modulus 
of  a  similar  machine,  all  we  have  to  do  is  to 
find  the  theoretical  work  to  be  expected — 
neglecting  friction — and  multiply  it  by  the 
Modulus  for  any  particular  case. 


INDUCTION  COILS:  HOW  TO  MAKE 
AND  WORK  THEM. 

BY  G.  E.  BONNEY. 


Secondary  Inductive  Effects  —  Induction  in 
Parallel  Straight  Wires — How  to  Detect 
Inductive  Effects — How  to  Make  a  Deli¬ 
cate  Galvanometer— How  to  Make  an  In¬ 
duction  Coll — The  Core  of  an  Induction 
Coil  :  How  Constructed  —  The  Primary 
Wire  of  an  Induction  Coil  :  How  Selected 
— The  Secondary  Wire  :  How  Selected  and 
Insulated— The  Magnetic  Break,  or  In- 
terruptor. 

Secondary  Inductive  Effects. — A  current  of 
electricity  passing  through  ;the  coils  of  a 
wire  helix  not  only  exercises  an  inductive 
effect  on  the  coils  of  its  own  conductor,  but 
also  influences  the  condition  of  another  con¬ 
ductor  placed  parallel  to  it,  yet  separate 
from  it  by  a  thin  air  space.  Even  when 
straight  wires  are  run  along  side  by  side, 
the  conductor  of  electricity  will  exert  an 
inductive  influence  on  its  near  neighbour, 
providing  the  two  are  not  too  far  apart  or 
separated  by  a  very  dense  insulator.  This 
may  be  demonstrated  by  means  of  very 
simple  apparatus  and  a  delicate  galvano¬ 
meter. 

Induction  in  Parallel  Straight  Wires. — 
Get  a  piece  of  plain  deal  wood,  1  ft.  in 
length  by  3  in.  in  width,  and  1  in.  in  thick¬ 
ness.  About  f  in.  from  the  ends,  bore  two 
gimlet  holes  ;  in  these  fit  wood  pegs,  with 
slits  in  their  tops,  in.  apart ;  in  these  slits 
fix  two  naked  copper  wires  of  from  No.  24 
to  No.  28  gauge  (either  or  any  intermediate 
size  will  serve  our  purpose),  and  stretch 
these  wires  from  peg  to  peg,  side  by  side, 
like  two  telegraph  wires.  Connect  the  two 
ends  of  one  wire  to  the  terminals  of  a  delicate 
galvanometer,  and  the  two  ends  of  the  other 
wire  to  the  terminals  of  the  battery.  Im¬ 
mediately  on  connecting  the  second  wire  to 
the  battery  a  movement  of  the  galvano¬ 
meter  needle  will  be  noticed,  showing  that 
a  current  of  electricity  has  passed  through 
its  coils.  On  disconnecting  the  battery  wire, 
another  movement  of  the  needle  will  be 
noticed,  thus  showing  that  inductive  effects 
are  produced  both  on  making  and  breaking 
contact  with  the  battery.  These  effects  are 
only  momentary,  and  are  only  observed  at 
the  instant  of  making  and  breaking  contact. 
If  now  a  file  be  employed  on  one  of  the  bat¬ 
tery  terminals,  and  the  battery  wire  is  drawn 
along  the  file,  so  as  to  cause  a  succession  of 
interruptions,  the  needle  of  the  galvano¬ 
meter  will  be  kept  swaying  to  and  fro  to 
right  and  left  of  the  zero  mark,  thus  showing 


that  a  succession  of  rapid  interruptions  in 
the  main  circuit  is  necessary  to  induce  a 
continuous  current  in  the  secondary  circuit. 
As  these  effects  cannot  be  easily  detected 
without  a  delicate  galvanometer  with  a 
poised  needle,  I  herewith  give  instructions 
for  making  one. 

How  to  Make  a  Delicate  Galvanometer. — 
Procure  a  piece  of  mahogany,  or  other  hard 
wood,  4  in.  square  by  1|  in.  in  thickness, 
and  turn  out  of  it  a  disc  of  wood  3 if  in.  in 
diameter,  having  a  central  raised  boss  on 
one  side  2%  in.  in  diameter  by  f  in.  in  height 
(as  shown  at  Fig.  2).  Next  get  a  piece  of 
boxwood,  and  turn  out  a  bobbin,  1^  in.  in  dia¬ 
meter,  a  depth  of  ^  in.,  and  flanges  I  in. 
deep  by  fg  in.  in  thickness.  Cut  this  bob¬ 
bin  into  two  equal  parts,  and  glue  the  two 
halves  to  the  centre  boss  of  the  galvano¬ 
meter  stand,  about  f  in.  apart  (as  shown  at 
Fig.  3).  Wind  each  half  with  \  oz.  of  No.  36 
silk-covered  copper  wire,  one  half  being 
wound  from  left  to  right,  and  the  other  in 
the  contrary  direction,  as  in  winding  the 
magnets  for  electric  bells.  See  that  the 
wire  is  wound  on  evenly  and  free  from  kinks, 
then  bring  the  two  ends  down  through  the 
base  of  the  instrument,  to  be  connected  to 
the  stems  of  two  binding  screws  when  the 
instrument  is  finished.  Get  a  disc  of  thick 
white  cardboard  equal  in  diameter  to  the 
centre  boss  of  Jhe  stand,  divide  it  into  two 
equal  parts  by  a  thin  ink  line,  then  sub¬ 
divide  each  part  into  two  equal  parts,  mark 
out  two  parallel  lines  with  an  inked  compass 
leg  near  the  outside  rim  of  the  disc,  and 
divide  this  by  fine  lines  into  numbered 
degrees  i(the  card  may  also  be  divided  as 
shown  by  Mr.  H.  A.  Miles,  in  his  paper  on 
“  A  Tangent  Galvanometer,”  p.  57,  Vol.  III.). 
In  the  centre,  on  the  underside,  glue  a 
small  piece  of  cork,  and  through  this  press 
the  point  of  a  sewing  needle  until  it  stands 
•f'V  in.  above  the  surface  of  the  card.  This 
will  form  the  pivot  for  the  magnetic  needle 
of  the  instrument.  The  card  may  now  be 
glued  down  to  the  bobbins,  with  its  zero 
line  coinciding  with  the  division  between 
them.  We  must  next  get  a  small  compass 
needle  1  \  in.  in  length,  or  make  one  out  of 
crinoline  steel  to  the  form  shown  at  Fig.  4. 
Needles  are  made  and  sold  for  this  purpose 
at  from  4d.  to  6d.  each,  already  capped  and 
magnetised.  If  we  make  one  ourselves,  we 
must  be  sure  to  have  very  hard  steel,  and 
drill  the  centre  hole  much  larger  than  re¬ 
quired  to  go  on  the  needle.  This  will  then 
have  to  be  capped  with  a  brass  cap,  having 
a  conical  hole  in  the  centre  (as  shown  in  sec¬ 
tion  at  Fig.  4a).  After  the  needle  has  been 
formed,  it  must  be  magnetised  by  rubbing 
it  on  a  permanent  horseshoe  or  bar  magnet, 
or  placing  it  in  a  coil  of  wire  through  which 
a  current  of  electricity  is  made  to  pass. 
When  the  needle  is  poised  on  its  pivot,  it 
should  act  as  an  ordinary  mariner’s  compass 
needle,  and  lie  at  rest,  with  its  ends  pointing 
due  north  and  south.  The  whole  card  and 
coils  should  now  be  covered  with  a  glass- 
topped  box,  to  keep  out  dust  and  to  prevent 
the  needle  from  being  swayed  by  air  currents. 
The  ends  of  the  wires  should  then  be  con¬ 
nected  to  two  small  binding  screws  on  the 
base,  when  the  instrument,  as  shown  at 
Fig.  5,  may  be  said  to  be  finished.  This 
instrument  will  be  equal  to  those  advertised 
for  sale  at  from  2s.  6d.  to  3s.  6d.  each.  It 
will  do  very  well  for  delicate  experiments 
in  a  room  free  from  oscillation,  but  not  for 
general  detector  work.  The  tangent  gal¬ 
vanometer  described  by  Mr.  H.  A.  Miles  in 
No.  108,  p.  57,  Yol.  III.,  will  also  serve  our 
purpose. 

Ilow  to  Make  an  Induction  Coil. — To 


demonstrate  the  principle  on  which  these 
coils  are  constructed,  it  will  only  be  neces¬ 
sary  to  wind  a  quantity  of  fine  insulated 
wire  over  the  primary  coil  used  in  the  first 
previously  mentioned  experiments,  connect 
the  ends  of  this  fine  wire  with  the  galvano¬ 
meter,  and  repeat  the  experiments  over 
again  with  this  addition  to  the  coil.  It 
will  have  been  seen  that  to  make  an  induc¬ 
tion  coil  for  any  useful  purpose,  it  is  neces¬ 
sary  to  have  the  following  parts  : — (1)  A 
core  of  soft  iron ;  (2)  a  primary  coil  of  stout 
wire  wound  on  the  core ;  (3)  a  secondary 
coil  of  finer  wire  Avound  over  the  primary 
coil ;  (4)  a  magnetic  or  other  automatic 
apparatus  for  interrupting  the  current  in 
the  primary  coil.  These  are  the  four  essen¬ 
tial  parts.  Other  parts  may  be  added  for 
special  purposes,  and  special  coils  have 
been  made  to  meet  special  contingencies, 
some  of  which  will  be  noticed  in  their 
places. 

The  Core  of  an  Induction  Coil. — This 
must  be  of  soft  iron.  If  made  solid,  it 
should  be  well  annealed  by  heating  to  red¬ 
ness  when  finished,  and  allowed  to  cool 
down  gradually  in  hot  ashes.  Solid  cores 
are,  however,  slow  in  action,  as  they  do  not 
readily  respond  to  the  inductive  influences 
of  the  current,  nor  give  up  quickly  their 
charge  of  induced  magnetism.  The  best 
material  for  the  core  of  an  induction  coil  is 
a  bundle  of  soft  iron  wires,  sold  as  iron 
binding  wire.  The  sizes  most  suitable  are 
No.  22  or  No.  20.  If  the  wire  is  already 
soft,  it  may  be  cut  into  the  lengths  required 
for  the  core,  bound  into  a  bundle  with  twine 
or  tape,  and  soaked  in  melted  paraffin  wax 
to  insulate  the  wires,  keep  them  from  rust¬ 
ing,  and  give  coherence  to  the  bundle.  If 
the  wires  are  not  soft,  they  should  be  bound 
with  iron  wire  into  a  bundle  and  annealed, 
as  directed  for  a  solid  core,  before  they  are 
soaked  in  paraffin  wax.  A  spark  coil  may 
be  built  up  from  the  core,  having  this  for  a 
foundation  to  form  the  body  of  the  coil 
bobbin ;  but  a  shocking  or  medical  coil 
should  have  the  core  sliding  in  a  tube  or  a 
loose  tube  surrounding  it.  Metal  of  all 
kinds  must  be  rigorously  excluded  from  the 
body  of  the  coil  bobbin,  since  metal  tubes 
themselves  absorb  inductive  effects  instead 
of  transmitting  them  to  other  conductors. 
It  is  advisable  to  have  the  tube,  forming 
the  coil  bobbin,  of  as  thin  and  as  perfect 
insulating  material  as  possible,  consistent 
with  strength,  since  inductive  effects  are 
absorbed  in  thick  tubes.  Ebonite  is  one  of 
the  best  materials,  since  it  is  strong  and  a 
good  insulator.  Next  to  this  is  papier- 
mache  soaked  in  melted  paraffin.  Tough 
cartridge-paper  soaked  in  melted  paraffin 
will  also  make  good  tubes.  Paper  soaked 
in  beeswax  has  been  used,  whilst  some 
persons  use  shellac  varnish,  and  others  em¬ 
ploy  glue  to  stick  the  folds  of  paper  together 
to  form  the  body  of  a  bobbin.  The  two  last 
are,  however,  much  too  stiff  and  brittle  to 
yield  best  effects. 

The  Primary  Wire  of  an  Induction  Coil. 
— This  is  the  first  wire  wound  on  the  core. 
It  is  the  wire  through  which  the  primary 
electric  current  passes.  As  it  is  wound 
over  the  core  of  soft  iron,  the  passage  of  an 
electric  current  through  itinduces  magnetism 
in  the  core,  and  the  strength  of  this  magnet¬ 
ism  will  be  in  proportion  to  the  strength  of 
the  electric  current  sent  through  the  coil. 
The  strength  of  current  permissible  through 
the  primary  wire  of  a  coil  is  limited  to  the 
safe  carrying  capacity  of  the  wire  itself. 
The  size  of  wire  employed  for  the  primary 
coil  varies  Avith  the  size  of  the  finished  in¬ 
duction  coil  and  its  intended  use.  The  sizes 
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vary  from  No.  12  to  No.  24  in  spark  coils, 
the  larger  size  being  employed  in  large  coils. 
In  medical  coils  the  size  of  the  primary  wire 
may  vary  from  No.  18  to  No.  24,  the  latter 
being  employed  when  a  coil  consists  of  a 
long  primary  wire  only,  and  when  several 
powers  are  used  together  with  that  of  the 

E rimary  current.  The  wire  should  always 

e  of  high  conductivity  annealed  copper, 
well  covered  with  silk.  Cotton-covered 
copper  wire  may  be  used,  but  the  results 
will  not  be  nearly  as  good  as  those  from 
silk-covered  wire.  Before  winding  on  the 
wire,  it  should  be  soaked  in  hot  melted 
paraffin  wax,  to  provide  against  possible  de¬ 
fects  in  the  insulation.  This  is  a  necessity 
in  building  spark  coils.  Some  persons  em¬ 
ploy  shellac  varnish  for  a  similar  purpose, 
painting  each  layer  as  it  is  wound  on  the 
core ;  but  this  is  too  hard  to  give  best 
effects.  Other  makers  cover  the  core  with 
paper  soaked  in  hot  beeswax,  and  coat  each 
layer  of  primary  wire  with  a  layer  of  similar 
prepared  paper.  There  is  no  insulator  equal 
to  paraffin  wax  for  this  purpose.  The  last 
layer  of  wire  should  have  two  or  three 
layers  of  the  prepared  paraffined  paper 
wrapped  round  it  before  winding  on  the 
secondary  wire. 

The  Secondary  Wire  of  an  Induction  Coil. 
— This  is  the  wire  wound  over  the  primary 
coil  previously  described.  It  is  usually  a 
very  long  and  thin  wire,  but  may  be  made 
up  of  several  wires  of  different  gauges  wound 
on  over  each  other,  the  largest  wires  being 
placed  nearest  the  primary  coil.  This  ar¬ 
rangement  is  only  adopted  in  building 
medical  coils  of  various  powers.  Spark 
coils  have  only  one  long  thin  wire,  usually 
of  No.  36,  38,  or  40  silk-covered  high  con¬ 
ductivity  annealed  copper.  The  wire  must 
be  well  covered  with  silk,  free  from  even 
the  smallest  uncovered  spots,  free  from  kinks, 
and  continuous  throughout  the  lengths  to 
be  employed.  Should  a  break  occur,  and  a 
knot  have  to  be  made,  it  must  be  a  long 
splice  knot  of  not  less  than  in.  in  length, 
formed  of  the  bared  and  cleaned  ends 
twisted  together,  then  soldered,  employing 
resin  as  a  flux.  The  joint  thus  made  must 
be  coated  with  fine  silk  soaked  in  melted 
paraffin  wax.  Every  layer  should  be  wound 
on  evenly,  with  the  turns  running  regularly 
side  by  side  throughout,  and  in  the  same 
direction  as  those  of  the  primary  coil.  In¬ 
ductive  effects  are  lessened  by  crossing  of 
the  coils,  as  when  the  wire  is  run  on  without 
any  attempt  to  lay  it  side  by  side.  In¬ 
tense  or  high  pressure  effects  are  also 
lessened  by  employing  large  wires,  since  the 
large  wires  absorb  into  themselves  the  in¬ 
creased  pressure  obtained  by  the  inductive 
influence  of  a  number  of  coils  of  fine  wire 
acting  on  each  other.  Apart  from  this,  the 
inductive  effects  are  increased  by  the  number 
of  turns  we  can  get  in  a  small  space  in  close 
contiguity  to  the  magnetic  field  of  the  core, 
and  the  number  of  these  turns  are  lessened 
by  using  large  wire.  Therefore,  it  is  not 
advisable  to  use  mixed  gauges  of  wire  in  the 
construction  of  a  spark  induction  coil,  since 
our  aim  in  this  is  to  get  a  high  pressure 
current  at  the  terminal  ends  of  the  secon¬ 
dary  wire.  A  long  thin  spark  is  obtained 
from  the  terminal  ends  of  long  fine  secon¬ 
dary  wires  ;  a  thick  and  short  bushy  spark 
is  obtained  from  larger  wires.  Particular 
attention  must  be  paid  to  the  insulation  of 
the  secondary  wire  throughout  the  coil,  as 
the  least  failure  in  this  will  cause  several 
turns  of  wire  to  unite  in  absorbing  the  extra 
tension  induced  by  other  parts  of  the  coil. 
What  is  gained  in  one  part  will  be  lost  in 
another,  unless  all  are  alike  good.  The 


spark  is  said  to  leap  across  badly  insulated 
parts  of  a  coil  and  burn  away  the  defective 
insulation,  thus  causing  it  to  get  from  bad 
to  worse.  It  is,  therefore,  advisable  to 
examine  closely  the  insulated  covering  of 
the  wire  for  a  secondary  coil,  and  to  run  it 
through  melted  paraffin  wax,  to  render  the 
insulation  of  the  covering  doubly  sure. 

The  Magnetic  Break ,  or  Interruptor. — It 
has  been  shown  that  there  are  no  evidences 
of  inductive  effects  in  the  secondary  circuit 
of  a  coil  until  the  current  passing  through 
the  primary  coil  has  been  interrupted.  It 
would  be  tedious  to  interrupt  the  current 
by  drawing  one  end  of  the  wire  over  a  file 
placed  in  the  circuit.  We  must,  therefore, 
resort  to  some  method  of  interrupting  the 
current  by  machinery.  Fortunately,  we  can 
easily  arrange  a  regular  and  mechanical  in¬ 
terruptor,  worked  by  the  primary  current  of 
the  coil  itself.  As  the  current  passes  through 
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Induction  Colls.  Fig.  i. — Wood  Base  of  Galvano¬ 
meter.  Fig.  3. — Bobbin  Halves  glued  to  Base. 
Fig.  3  a.— Half  of  a  Bobbin.  Fig.  4. — Form  of 
Galvanometer  Needle.  Fig.  4  a.— Section  of 
Needle,  showing  it  poised  on  its  Pivot.  Fig.  5. 
— Galvanometer  complete.  Fig.  6. — Sectional 
Diagram  of  Induction  Coil— B,  Break  Pillar  ; 
H,  Break  Hammer  ;  C,  Core  of  Coil ;  P,  P,  Ends 
of  Primary  Wire. 


the  primary  wire,  it  converts  the  soft  iron 
core  on  which  it  is  wound  into  an  electro 
magnet.  This  will  attract  to  itself  another 
piece  of  soft  iron,  so  suspended  as  to  be  free 
to  move  toward  the  core.  If  we  make  this 
piece  of  soft  iron  a  part  of  the  primary  cir¬ 
cuit,  it  follows  that  its  attraction  by  the 
core  will  at  once  break  the  circuit.  If  now 
we  fix  the  piece  of  iron  to  a  spring,  also 
placed  in  the  circuit,  the  magnetised  core 
will  first  draw  the  soft  iron  to  itself,  and  in 
so  doing  break  the  continuity  of  the  circuit ; 
a  current  will  at  that  instant  cease  to  flow 
in  the  primary  coil,  the  magnetism  of  the 
core  will  also  cease,  and  it  will  lose  its  hold 
on  the  iron,  which  will  then  be  drawn  back 
by  the  spring  to  again  close  the  circuit.  This 
to  and  fro  movement  will  be  rapidly  exe¬ 
cuted  and  automatically  maintained  whilst 
current  is  passing  through  the  primary  coil. 
The  action  is  clearly  shown  in  the  annexed 
diagram  (Fig.  6),  which  gives  a  sectional 
view  of  the  arrangement  in  a  coil.  In  this 


diagram  b  represents  the  break  pillar,  h  the 
hammer  of  soft  iron,  c  the  core  of  the  coil, 
and  p  the  primary  wire.  The  details  of 
construction  will  be  given  in  a  following 
paper. 


HOW  TO  MAKE  CORK  PICTURE 
FRAMES. 

by  Arthur  yorke. 

Finishing  the  Ground  —  Round,  Oval,  and 
Fancy-shaped  Frames  —  Description  op 
the  Designs— Concluding  Remarks. 

Finishing  the  Ground.  —  In  two  of  the 
designs  given  with  the  former  article,  as 
well  as  in  the  whole  of  those  which  ac¬ 
company  the  present  paper,  the  ground  is 
represented  as  having  a  roughened  surface. 
A  common  way  of  doing  this  is  by  rubbing 
up  scraps  of  cork  as  fine  as  sand  and  sprink¬ 
ling  this  on  the  wood,  after  first  giving  it  a 
coat  of  glue.  But  in  careful  cork-work  the 
ground  is  sometimes  completely  veneered 
over  with  sheet-cork,  either  bought  in  that 
form  or  sliced  up  for  the  purpose  ;  the  best 
work  can,  undoubtedly,  be  made  with  the 
former.  Supposing,  however,  that  the  wood 
of  the  frame  has  been  so  chosen  that  its 
colour  matches  with  the  cork,  the  ground 
will  sometimes  look  well  left  as  it  is,  quite 
plain  ;  or  a  grounding-punch  can  be  used 
on  it,  as  in  wood  carving. 

Round,  Oval ,  and  Fa  ncy-shaped  Frames. — 
As  two  of  the  designs  attached  to  the 
present  paper  are  of  this  class,  it  may  not 
be  amiss  to  say  a  word  as  to  the  easiest  way 
of  making  the  wooden  foundations  for  such 
frames.  Say  that  the  shape  is  that  of 
Fig.  9,  or  of  Fig.  12,  and  the  size  not  more 
than  a  foot  in  its  greatest  dimension  •  my 
own  plan  would  then  be  to  take  two  thick¬ 
nesses  of  thin  board,  large  enough  when  put 
together  with  the  grain  of  the  one  crossing 
that  of  the  other  at  right  angles  to  include 
the  whole  frame  ;  but  before  joining  them  I 
should  saw  them  to  shape  with  the  bow¬ 
saw,  cutting  the  front  one  to  the  pattern  as 
it  appears  at  sight,  and  working  in  it  a 
shallow  rebate,  and  cutting  the  hinder  board 
so  much  smaller  as  to  allow  for  the  rebate. 
By  using  these  crossed  boards  glued  to¬ 
gether  the  danger  of  warping  would  be 
obviated. 

Description  of  the  Designs.  —Fig.  9,  though 
it  is  here  drawn  as  a  round  frame,  may  be 
equally  well  carried  out  as  an  oval  one.  Its 
more  prominent  decorations  have  been 
drawn  as  half  balls  of  cork.  They  will  look 
best  in  that  shape  ;  but  should  the  novice 
find  a  difficulty  in  cutting  them  properly, 
he  can  substitute  pellets  instead — that  is, 
mere  sections  cut  from  bottle  corks.  All 
the  pieces  in  the  two  projecting  borders  end 
alike  in  triangular  points ;  of  these,  the 
section,  Fig.  13,  shows  by  dotted  lines  the 
greatest  projection,  the  line  gh,  through 
which  this  section  is  cut,  being  at  their 
least  projection  ;  the  position  occupied  by 
the  line  of  balls  (neither  of  which  is  inter¬ 
sected  here)  is  also  indicated  by  dots.  The 
flat  outer  border  is  glued  to  the  face  of  the 
frame  (as  may  be  seen  in  the  section),  leaving 
the  sides  uncovered. 

In  Fig.  10  it  will  be  observed  that  a 
different  plan  is  followed,  the  sides  being 
covered  by  rectangular  pieces  of  cork,  alter¬ 
nately  thicker  and  thinner,  and  these  pro¬ 
ject  beyond  the  face  of  the  frame,  so  as  to 
form  a  border  to  the  pattern.  No  difficulty 
can  be  found  in  cutting  the  different  pieces 
used  in  the  flowers  ;  it  will  be  noticed  that 
they  all  slope  downwards  from  the  central 
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line.  This  pattern  is  one  which  can  well  be 
ern }  iloyed  where  broader  surfaces  than  picture 
frames  have  to  be  decorated  with  cork-work. 

In  Fig.  11  the  plait  pattern  is  wholly 
formed  of  pieces  like  those  at  a,  Fig.  4,  in 
the  former  article.  The  flower  at  corner  is 


success  will  much  depend  on  the  worker’s 
ability  to  cut  out  the  foundation  neatly 
with  the  bow-saw.  The  round  ornaments 
in  this  frame  are  not  semi-globular  as  in 
Fig.  9,  but  are  supposed  to  be  sections  of 
small  phial  corks,  the  projecting  ends  of 


not  be  afraid  to  attempt.  Cork-work  may, 
however,  be  carried  out  in  a  much  more 
ambitious  spirit,  and  may  be  made  to  emu¬ 
late  high-class  wood  carving,  not  only  in 
intricate  conventional  designs,  but  also  in 
the  imitation  of  natural  objects,  such  as 


Cork  Picture  Frames.  Figs.  9, 10, 11, 12. — Designs  for  Cork  Frames.  Fig.  13.— Section  of  Fig.  9  on  line  GH.  Fig.  14.—  Section  of  Fig.  10  on  line  IK. 
Fig.  15.— Section  of  Fig.  10  on  line  LM.  Fig.  16.— Section  of  Fig.  11  on  line  NO.  Fig.  17.— Section  of  Fig.  11  on  line  PQ.  Fig.  18.— Section  of 
Fig.  12  on  line  R  S.  Fig.  19.— Section  of  Fig.  12  on  line  TD. 


in  four  pieces,  which  should  be  cut  so  thick 
as  to  be  a  trifle  more  prominent  than  the 
plait.  This  is  shown  in  the  section,  Fig.  17. 
The  border,  which  lies  on  the  face  of  the 
frame,  is  of  small  cubes,  alternating  with 
longer  pieces  cnt  to  a  ridge  on  the  project¬ 
ing  side. 

The  design,  Fig.  12,  is  not  one  intended 
to  be  carried  out  on  any  large  scale.  Its 


w'hich  have  been  cut  to  a  pyramidal  form, 
as  is  shown  in  the  section,  Fig.  19.  The 
section,  Fig.  18,  shows  the  projection  of  the 
parts  of  the  incomplete  flower  at  RS,  and 
sufficiently  explains  the  construction  of  the 
complete  flowers  in  the  corners. 

Concluding  Remarks. — In  drawing  these 
designs  I  have  confined  myself  to  simple 
patterns,  such  as  a  novice  in  the  art  need 


leaves,  flowers,  and  fruit.  Instead  of  being 
cut  from  the  solid,  the  different  forms  wrould, 
of  course,  be  built  up,  piece  by  piece,  in  cork. 
Whether  the  material  is  one  which  is  worthy 
to  absorb  any  high  amount  of  taste  or  skill 
is  a  point  for  private  judgment  to  decide. 
There  are  many  articles  beside  picture 
frames  in  which  the  cork -worker  can,  if  he 
desires,  exercise  his  powers. 
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Indirect  Taxation. — Dr.  W.  A.  Hunter, 
M.P.,  who  is  perhaps  most  widely  known  in 
connection  with  his  Pensions’  scheme  for 
workmen,  is  occupied  just  now  in  a  fasci¬ 
nating  investigation.  He  is  trying  to  find 
out  the  share  paid  in  Imperial  taxation  by 
the  working  classes,  and  the  share  paid  by 
the  rich,  and  some  of  the  conclusions  he  has 
arrived  at  so  far  are  sufficiently  startling. 
The  part  of  his  conclusions  that  most  con¬ 
cerns  us  here  is,  that  if  the  revenue  now 
obtained  from  the  Customs  and  Excise  in 
England  (Scotland  and  Ireland  being  ex¬ 
cluded)  were  obtained  by  a  rate  upon 
property,  as  the  poor  rate  is  obtained,  the 
yearly  saving  to  each  working-class  family 
would  average  £3  8s.  lOd.  The  working 
classes,  and  those  akin  to  them,  he  puts  at 
four-fifths  of  the  population  ;  and  the  yearly 
contribution  of  these  four-fifths  to  the 
revenue  through  the  consumption  of  the 
taxed  commodities  —  coffee,  cocoa,  dried 
fruits,  tea,  tobacco,  beer,  and  spirits— is 
£4  16s.  lOd.  per  family.  Now  he  finds  that 
the  average  house  rent,  outside  London,  of 
these  four-fifths  is  £7  10s.,  and  £4  16s.  lOd.  in 
taxes  is  thus  equivalent  to  a  rate  of  12s.  lOd. 
in  the  pound.  That  is  the  poor  man’s 
tribute  at  present  by  indirect  taxation.  If, 
however,  this  indirect  system  of  taxation 
were  superseded  by  a  direct  rate  upon  house 
rent?  then  the  amount  now  derived  from  the 
Excise  and  Customs,  viz.,  £28,000,000,  would 
be  obtained  from  a  rate  of  3s.  9d.  in  the 
pound.  Such  a  rate  on  a  rental  of  £7  10s. 
would  be  28s.  a  year,  the  average  that  work¬ 
ing-class  families  would  then  pay,  instead 
of  the  £4  16s.  lOd.  they  now  pay.  We  say 
nothing  about  the  unfairness  of  the  present 
system,  but  simply  add  that  Dr.  Hunter 
does  not  propose  to  abolish  the  taxes  on  tea, 
tobacco,  beer,  and  so  forth,  but  to  retain 
them  for  the  purpose  of  pensioning  the  old, 
infirm,  and  disabled.  Though  the  difficulty 
of  adding  a  rate  of  3s.  9a.  to  the  already  too 
heavy  burdens  of  rent-payers  may  be  in¬ 
superable,  the  question  of  indirect  taxation 
is  well  worth  the  attention  of  our  readers. 


There  are  few,  probably,  who  would  seri¬ 
ously  contend  that  Imperial  taxation  gene¬ 
rally  does  not  liit  the  poor  harder  than  the 
rich,  even  allowing  for  malt  and  tobacco — 
the  quantities  too  often  hurled  at  the  heads 
of  working  men. 

Petroleum  Engines. — These  engines, 
in  which  the  vapour  of  petroleum  oil  is 
utilised  as  the  motive  power,  though  less 
known  as  yet  than  the  gas  and  steam  engines, 
are  coming  into  favour.  On  the  score  of 
economy  they  compare  favourably  with 
engines  driven  by  coal  gas  and  steam  ;  while 
the  advantages  claimed  for  gas  engines,  such 
as  not  requiring  a  boiler,  and  the  being  able 
to  start  at  short  notice,  are  also  possessed  by 
petroleum  engines.  Professor  Unwin  states, 
as  the  result  of  trials  made  by  himself  on  a 
5-h.p.  Priestman  engine,  that  taking  the  fuel 
consumption  of  1  lb.  of  oil  is  equivalent  to 
that  of  1 1  lb.  of  coal,  then  the  consumption 
of  the  oil  engine  came  out  less  than  that  of 
the  most  economical  triple-expansion  engine 
yet  tested.  Three  trials  of  the  5-h.p.  Priest- 
man  engine  gave  respectively  an  equivalent 
of  T02,  1*18,  1’23  lb.  of  coal  per  brake-horse¬ 
power  per  hour,  while  the  steam  consump¬ 
tion  in  the  most  economical  triple-expansion 
engine  corresponded  with  1*61  lb.  of  coal  per 
brake-horse-po  wer  per  hour.  These  oil  engines 
are  suitable  for  pumping,  for  driving  dynamos 
in  country  districts,  for  working  rock  drills, 
for  working  air  compressors,  for  fog  signal¬ 
ling  at  lighthouses,  and  for  driving  launches 
and  barges.  As  the  engines  do  not  reverse, 
provision  is  made  for  going  astern  by  means 
of  a  reversing  friction  clutch.  There  is  one 
great  advantage  which  the  oil  engines 
possess  over  even  the  gas  engines :  that  they 
are  self-contained,  and  can  be  moved  from 
place  to  place,  no  fixed  gas  pipes  being  re¬ 
quired  for  connection.  The  action  is  very 
simple :  a  jet  of  oil,  and  a  current  of  air, 
regulated  by  a  governor,  are  mixed  in  a 
spraying  nozzle,  which  reduces  the  oil  to 
fine  particles.  These  are  received  in  a 
vaporising  chamber,  heated  by  a  jacket  of 
exhaust  gas.  An  additional  supply  of  air 
is  drawn  into  the  vapour  chamber  with  the 
suction  stroke,  and  the  charge  is  ignited  in 
the  cylinder  by  an  electric  spark.  Oil  engines 
for  small  and  moderate  powers  should  divide 
the  field  with  gas  engines  in  the  future. 

Lathe  Wheel  Balance.— Should  there 
be  a  balance  weight  or  not  ?  We  say,  that 
depends.  For  instance,  if  it  is  a  light 
latne  for  wood  turning,  and  especially  if 
it  be  fitted  with  a  traversing  mandrel  so 
that  the  workman  will  require  to  swing  the 
wheel  half  round  and  back,  then  a  balance 
weight  will  be  in  the  way.  Put  if,  on  the 
other  hand,  there  be  no  traversing  mandrel, 
and  a  balance  weight  is  arranged  as  a  coun¬ 
terpoise  to  the  treadle,  so  that  when  it  stops 
the  crank  will  be  in  the  right  position  for 
restarting,  the  workman  will  find  the  fol¬ 
lowing  advantages : — First,  he  can  start 
without  taking  hold  of  the  band  or  putting 
a  hand  on  wheel  or  pulley — a  great  advan¬ 
tage  in  long  work.  Second,  the  rate  of  re¬ 
volution  will  be  more  even.  Third,  the 
lathe  can  be  driven  very  much  slower  with¬ 
out  stopping.  Fourth,  the  lathe  may  be 
stopped  altogether  at  the  beginning  of  the 
up-stroke  by  the  foot  alone,  and  by  the  foot 
alone  it  may  be  started  and  driven  on  again. 
And,  altogether,  a  lathe  is  more  under 
control  and  pleasanter  to  drive  when  fitted 
with  a  balance  weight,  if  only  the  weight 
be  not  too  heavy  and  yet  sufficient  to  bring 
the  crank  up  to  the  proper  starting  point 
when  the  belt  is  on  the  usual  speed. 
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Staircasing.  Fig.  1.— Sectional  Elevation— S  B,  String-board;  N,  Newels;  TJ,  Trimmer  Joist;  S,  Skirting ;  D,  Door;  SP,  Spandrel;  A,  Turned 
Drop;  SR,  Storey  Rod;  FL,  First  Landing;  TL,  Top  Landing.  Fig.  2. — Plan— L,  L,  Landings;  N,  N,  N,  Newels;  W,  W,  W,  4^  in.  Brick 
Walls;  D,  Door  Opening.  Fig.  3.— Details  of  String  at  Bottom— 1,  2,  Steps;  def,  Angle  of  Stairs  ;  c,  s,  t,  Piece  glued  on  String;  k l,  Shoulder 
Line ;  h,  i,  Tenons.  Fig.  4.—  Details  of  String  at  Top— a  6,  Moulding  on  Casement ;  L,  Landing  ;  T,  Trimmer ;  N,  Nosing.  Fig.  5.— Details  of 
Newel  on  Landing— R,  R,  Rails;  T  J,  Trimmer  Joist;  F,  Floor;  P,  Plaster;  cd,  Shoulder;  a,  b,  Tenons  ;  ef,  Depth  of  Landing;  s,  Section  of 
Rail.  Fig.  6.— Details  of  Tenon.  Fig.  7. — Torus  Moulding,  a  to  6  Portion  nailed  on  String.  Fig.  8.— Turned  Newel  ready  for  fixing.  Fig.  9. — 
B,  Bevel  applied  to  Newel  for  Mortise  and  Square  ;  a  b,  Mortise  ;  N,  Newel ;  ef,  Height  of  Rail  Fig.  10.— Details  of  String  as  mortised  in 
Newel— a  a,  String  on  Bottom  Flight ;  6,  String  on  Top  Flight ;  H,  H,  Rails  ;  N,  Newel ;  B,  B,  Balusters ;  C,  Cap  ;  M,  Moulding.  Fig.  11.— Details 
of  Cap,  etc.— S,  String ;  C,  Cap  ;  M,  Moulding  ;  B,  Baluster. 
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THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 


Introduction — Winders— Close  String  Stairs 
with  Newels  —  Working  Drawings — Set¬ 
ting-out  Wall  and  Outside  Strings — Ease¬ 
ments  for  Skirtings  at  Top  and  Bottom- 
Working  and  Fixing  Easements —Depth 
of  Trimmers  —  Return  Flights  —  Setting- 
out  Newels  —  Caps  for  Balusters  — 
Newels  on  Landings— Height  of  Hand¬ 
rails — Nosings — Balusters  —  Sections  of 
Handrails  —  Spandrels  —  Reference  to 
Former  Figures. 

In  the  preceding  article  we  dealt  with  a  stair¬ 
case  of  the  simplest  kind,  it  being  placed 
in  such  a  position  that  one  straight  flight 
enabled  us  to  reach  the  floor  above. 

The  staircase  we  now  propose  dealing 
with  is  slightly  more  complex,  as,  under  the 
conditions,  we  find  two  flights  are  necessary. 
On  reference  to  Fig.  1,  it  will  be  seen  that 
there  are  two  landings,  one  being  placed  at 
a  height  of  6  ft.  from  tbe  ground  floor — this 
height  is  often  varied  to  suit  circumstances 
— the  other  being  the  level  of  the  first  floor. 
Of  course,  it  will  be  understood  that  the 
sizes  here  taken  are  only  for  convenience,  to 
save  space.  In  practice,  8  ft.  2  in.  would 
be  much  too  low,  it  only  giving  about  7  ft. 
to  the  ceiling  line,  which  the  “Bye  Laws” 
would  never  allow,  8  ft.  being  the  lowest 
possible.  However,  this  will  answer  our 
present  purpose. 

Winders. — It  is  always  the  better  plan, 
where  possible,  to  avoid  winders — we  shall 
deal  with  the  subject  of  winders  later  on  — 
as  a  landing  affords  a  rest  in  a  long  flight 
of  stairs,  besides  having  the  advantage  of 
safety,  it  being  obvious  that  the  winders 
round  the  newels,  gradually  tapering,  can¬ 
not  afford  the  foothold  that  a  landing 
would.  It  is  also  necessary,  at  times,  to  in¬ 
troduce  a  landing,  as  a  door  may  open  di¬ 
rectly  upon  the  staircase  at  this  point,  when 
winderSj  unless  specially  arranged,  would  be 
utterly  impossible. 

Close  String  Stairs  with  Newels. —  This 
class  of  stairs  is  so  named  on  account  of  the 
outside  string-board  being  close,  or  uncut,  as 
in  the  case  of  an  open  string  staircase, 
where  each  step  is  cut  out  on  the  string  it¬ 
self,  instead  of  being  “housed  in.” 

Working  Drawings.  —  In  making  our 
working  drawing,  we  must  proceed,  as  in  the 
last  article,  by  taking  the  height ,  width,  and 
going  upon  the  storey  rod,  as  seen  in  Fig.  1 
(elevation),  where  s  r  is  the  rod,  f  l  first 
landing,  and  T  L  top  landing.  Note  that  the 
“going”  should  properly  be  taken  from 
the  wall  at  back  of  landing  up  to  the  door¬ 
way,  it  being  always  better  to  keep  the  stairs 
clear  of  the  entrance  to  the  rooms.  The 
depth  of  the  trimmer  joist  should  also  be 
taken,  for  reasons  that  will  be  seen  as  we 
proceed  with  our  work.  In  preparing  the 
working  drawing,  first  lay  down  the  plan  as 
in  Fig.  2,  drawing  all  enclosing  walls,  door¬ 
ways,  and  landings.  Next  draw  the  eleva¬ 
tion  (Fig.  1),  marking  all  landings  and  joists 
as  shown,  allowing  f  in.  for  floor-boards  at 
the  top,  and  the  same  at  bottom  for  laths 
and  plaster.  Now  divide  the  height  to  first 
landing  into  as  many  parts  as  convenient, 
as  given  in  former  article  (see  No.  160,  page 
51),  which  we  have  taken  as  twelve ;  now  do 
the  same  from  the  first  to  top  landings.  This, 
it  will  be  seen,  gives  four  risers. 

We  now  see  how  this  will  work  for  our 
“going.”  It  will  be  observed  that  the  first 
landing  projects  2  ft.  9  in.  from  the  wall  to 
the  face  of  the  trimmer,  T.  This  distance, 
then,  to  the  door  will  be  the  space  available 
for  our  treads,  or  “  going.” 


Now  divide  the  width  of  staircase  (6  ft.) 
into  two  equal  parts,  and  on  the  centre  line 
draw  the  newels,  N,  N,  N.  It  is  very  im¬ 
portant  to  bear  in  mind  the  fact  that  in  all 
staircases  there  is  always  one  riser  more 
than  tread,  this  being  on  account  of  the 
landing  counting  as  one.  This  being  the 
case,  as  there  are  twelve  risers  in  the  flight, 
there  must  necessarily  be  only  eleven  treads 
to  deal  with  ;  we  therefore  divide  the  space 
from  centre  to  centre  of  the  newels  into  eleven 
equal  spaces,  as  seen. 

Now,  there  being  four  risers  in  the  top 
flight,  divide  the  space  on  plan  (representing 
the  “  going  ”)  into  three  equal  parts. 

By  projecting  lines  from  the  plan  to  meet 
corresponding  lines  in  the  elevation,  we 
obtain  the  steps  as  seen  and  previously 
described.  At  a  distance  of  2  in.  from  the 
nosings  draw  a  line  parallel  to  them,  and 
at  a  distance  of  9  in.  from  this  line  draw 
another,  which  represents  the  width  of 
string.  Now  draw  the  newels  (which  are 
4  in.  square),  and  at  a  height  of  2  ft.  7  in. 
from  the  nose  of  steps  draw  a  line  repre¬ 
senting  the  top  of  handrail  ;  also  draw  the 
bottom  edge  of  rail.  Draw  the  rail  on  the 
landing  at  a  height  of  3  ft.  1  in.,  as  seen. 
Now,  by  allowing  about  4  in.  above  the 
strings  and  1  in.  each  side  of  the  rails,  we 
obtain  the  necessary  squares  between  which 
the  newels  are  turned,  as  seen.  It  will  be 
observed  that  there  is  a  small  piece  of  turn¬ 
ing  at  the  bottom  of  several  of  the  newels, 
known  as  a  drop.  This  is  on  account  of  the 
newels  showing  below  the  ceiling  line. 
Now  draw  the  skirtings,  s,  at  their  re¬ 
spective  widths,  and  all  that  is  necessary  for 
our  working  drawing  is  accomplished. 

Setting  out  Wall  and  Outside  Strings.— 
Having  completed  the  drawing,  first  measure 
the  length  necessary  for  the  wall  strings — 
that  is,  from  the  ground  to  the  first  landing 
— by  laying  the  rule  along  the  top  edge  of 
string-board,  s  B,  as  seen  in  Fig.  1  (sectional 
elevation),  from  a  to  b.  This  extra  length 
beyond  the  newels  is  to  allow  for  the  ease¬ 
ments  to  skirtings  at  top  and  bottom.  Now 
take  the  length  from  the  first  to  top  land¬ 
ings.  The  length  of  outside  strings  can  be 
taken  from  the  outside  of  the  newel  at 
bottom  to  the  one  at  top,  always  allowing  a 
few  inches  to  play  with.  The  sizes  for  the 
newels  can  also  be  taken  from  the  drawing. 
Having  set  out  the  pitch-board  as  before, 
apply  it  to  the  wall  string  at  bottom,  so  that 
the  edge  marked  tread  on  pitch-board  may 
coincide  with  points  c  and  d  (Fig.  3).  Then, 
by  cutting  the  string  off  at  this  line,  we  at 
once  obtain  the  pitch  of  stairs,  ef  being  the 
angle  between  the  line  of  steps  and  the 
horizontal  plane.  Now  set  out  the  spaces 
for  treads  and  risers  as  before. 

To  set  out  the  outside  strings,  commence 
by  applying  the  pitch-board  at  the  bottom 
of  string  as  at  Fig.  3,  only  that,  instead  of 
allowing  the  piece  to  run  on,  it  may  be  cut 
off,  as  seen  in  dotted  line,  from  h  to  i,  this 
being  for  the  tenon.  The  dotted  line  k  is 
the  shoulder,  this  line  being  drawn  at  a  dis¬ 
tance  of  2  in.  from,  and  behind,  the  first  riser. 
The  reason  for  this  will  be  obvious  when  we 
remember  that  the  going  was  taken  from 
centre  to  centre  of  the  newels,  thus  plac¬ 
ing  the  risers  starting  and  landing  in  the 
centre  of  each.  The  top  of  string  will  be 
set  out  as  seen  at  Fig.  5,  only  that  the 
shoulder,  c  d,  will  be  2  in.  in  front  of  last 
riser,  a  b.  The  tenons  should  be  cut  with 
the  shoulder  on  the  inside  of  strings,  as  at 
Fig.  6,  and  may  be  about  f  in.  in  thick¬ 
ness. 

Easements  for  Skirtings  at  Top  and 
Bottom. — The  easements  are  for  the  pur¬ 


pose  of  forming  a  nice  curve  between  the 
strings  and  skirtings.  They  are  occasionally 
allowed  to  form  an  angle  at  the  point  of  in¬ 
tersection,  but  this  does  not  look  so  well, 
and  is  not  recommended. 

At  the  bottom,  a  piece  (c  g,  Fig.  3)  must  be 
glued  on  the  string  wide  enough  to  make 
out  9  in. — the  depth  of  skirting  on  ground 
floor.  At  the  top  no  such  piece  is  necessary, 
the  string  being  worked  oft  to  meet  the  7  in. 
skirting,  as  seen  in  Fig.  4. 

Working  and  Fixing  Easements. — To 
work  the  bottom  easement,  a  piece  of  the 
torus  moulding  should  be  cut  from  the 
skirting  (as  ab,  Fig.  7),  and  laid  upon  the 
string,  marking  its  width  as  g  s  (Fig.  3),  then 
the  width  of  the  skirting  (9  in.)  from  c  to  t. 
Now  draw  a  nice  easement  between  the 
points  and  cut  it  out.  N  ow  with  a  quirk 
router  (which  may  be  purchased  at  any  of 
the  tool  merchants  advertising  in  Work), 
work  a  quirk,  or  groove,  at  a  distance  from 
the  edge  equal  to  the  width  of  torus  ;  finish 
the  moulding  with  chisels  and  small  planes. 
The  torus  moulding  at  the  top  is  worked  in¬ 
dependently  of  the  string,  and  nailed  on  as 
at  ah  (Fig.  4),  as  also  is  the  moulding  down 
the  edge  of  the  string  itself. 

Depth  of  Trimmers. — As  I  have  said  be¬ 
fore,  it  is  very  important  that  the  depth  of 
the  trimmer  joist  should  be  known,  as  from 
this  we  obtain  the  square  necessary  for  the 
bottom  of  newels.  At  Fig.  5  this  will 
readily  bo  seen,  as  if  the  square  had  not 
been  long  enough  between  the  points  e  and 
f  the  turned  drop  at  bottom  would  have 
come  above  the  plaster,  p. 

Return  Flights. — Return  flights  are  so 
called  on  account  of  their  returning  in  an 
opposite  direction  to  the  bottom  flight,  as  in 
Fig.  1. 

Setting-out  Newels. — To  set  out  the  newels 
successfully  requires,  in  the  novice,  a  deal  of 
careful  attention  and  some  little  practice, 
or  on  receiving  his  newels  back  from  the 
turner  he  may  find  them  utterly  ruined,  on 
account  of  his  squares  being  in  the  wrong 
place  ;  this  is  not  said  to  discourage,  but 
only  to  enforce  his  attention.  To  set  out  the 
bottom  newel,  first  mortise  it  to  receive  the 
string  as  at  Fig.  8,  draw-boring  it  up  to  its 
shoulder.  Now,  from  where  the  housing 
for  the  first  step  joins  the  newel  (6  in.  from 
bottom),  measure  up  the  distance  equal  to 
the  height  of  handrail — in  this  case  2  ft. 
7  in.  (see  Fig.  9).  From  this  measure  the 
thickness  of  rail  downwards  in  a  line  at 
right  angles  to  the  bevel,  as  a  to  c,  thus  ob¬ 
taining  the  position  for  mortise.  It  should 
have  been  observed  that  the  bevel  is  taken 
from  the  pitch -board,  as,  of  course,  the  rail 
is  the  same  pitch  as  the  stairs.  Now  mark 
1  in.  each  side  of  the  mortise,  ab,  thus  ob¬ 
taining  the  square  necessary.  As  the  patterns 
for  newels,  of  course,  are  not  always  alike, 
the  piece  at  top  must  be  allowed  for  accord¬ 
ing  to  the  design.  Fig.  8  is  a  very  good 
form  of  newel,  and  not  very  expensive. 

The  next  newel  will  require  a  much 
longer  square  at  the  bottom,  as  it  will  take 
the  two  strings.  The  bottom  string  should 
be  fitted  and  the  step  to  landing  marked 
(see  l,  Fig.  1)  from  this  line.  The  next  step 
on  return  flight  should  be  measured  up¬ 
wards,  and  the  top  string  also  fitted.  Now 
from  this  top  step  measure  up  the  distance 
to  top  of  rail,  and  set  out  square  as  before. 

Newel  No.  3  will  be  treated  in  the  same 
manner,  except  that  the  bottom  square  will 
only  require  to  be  12  in.  from  the  floor  level, 
allowing  about  4  in.  above  at  top  and  3  in. 
for  the  drop  at  bottom. 

This  newel  also  must  have  a  square  left  at 
the  top,  to  allow  for  the  rail  on  the  landing, 
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which  is  3  ft.  1  in.  in  height,  and  a  small 
piece  should  be  turned  between,  or  the 
square  will  be  long  and  ugly.  Fig.  5  is  an 
enlargement  of  this  newel. 

Position  of  Strings  in  Newels.  —  The 
strings  are  sometimes  placed  directly  over 
each  other  in  one  vertical  plane,  but  it  is  a 
much  better  plan  to  place  them  one  each 
side  of  the  centre  line  on  newel.  Fig.  _  10 
shows  them  so  placed.  The  bottom  portion 
of  newel  shows  at  a,  the  string,  c  the  cap, 
B  baluster,  M  moulding,  and  h  handrail. 
The  upper  part  has  the  two  strings,  a  and  b, 
with  half  the  rail  at  h  shown. 

The  reason  for  this  method  being  superior 
to  the  other  lies  in  the  ability  to  place  half 
the  rail  on  the  return  string,  as  shown  in 
the  Fig.  It  may  here  be  remarked  that  the 
long  rail  at  bottom  only  continues  as  far  as 
the  top  or  return  string,  and  the  half-rail 
then  finishes  down  to  the  newel. 

Caps  for  Balusters,  etc.— As  seen  in  Fig.  10, 
the  strings,  coming  each  side  of  the  centre, 
throw  the  balusters  on  one  side.  To  obviate 
this,  a  cap  must  be  prepared  to  nail  on  the 
top  edge  of  string,  wide  enough  at  top  for 
balusters  and  at  bottom  for  thickness  of 
string,  and  a  piece  of  moulding  equal  in 
thickness  to  the  other  string.  This  is  shown 
enlarged  in  Fig.  11,  b  being  the  baluster,  a 
the  cap,  M  moulding,  and  s  the  string- 
board. 

JS'eweh  on  Landings. — These  newels  are 
placed  at  the  angle  of  landing,  to  take  the 
return  rail,  and  are  set  out  as  seen  at  a, 
Fig.  1.  There  being  only  one  square  neces¬ 
sary  at  top  causes  the  turning  to  be  a  good 
deal  longer. 

Height  of  Handrails. — The  height  of 
rails  vary,  but  they  must  always  be  higher 
on  the  landings  than  on  the  stairs,  or  people 
may  fall  over. 

Nosings.— Nosings  are  placed  in  the  newels 
at  top,  half-way  on  the  joist,  and  form  the 
top  -  step.  This  will  be  fully  described  in 
a  future  paper. 

.Safesters.—Balusters  are  used  of  various 
kinds,  both  square  and  turned,  and  range 
from  1  in.  to  2  in.  in  thickness. 

Sections  of  Handrails.  —  Handrails  are 
made  in  a  variety  of  forms,  according  to 
taste  and  class  of  stairs ;  but  as  this  does 
not  enter  into  our  present  study,  we  will 
leave  it  for  a  future  paper. 

Spandrels. — Spandrels  are  made  in  a 
number  of  ways,  the  one  shown  in  Fig.  1 
being  of  a  very  common  order,  being  simply 
|  in.  matchboard  nailed  in.  s  is  the  span- 
drel  ;  c  c  0  a  cupboard  front  made  to  re¬ 
ceive  a  door,  as  by  this  means  a  very  useful 
cupboard  may  be  easily  constructed. 

Reference  to  Former  Figures.— As,  the  de¬ 
scription  of  method  for  setting  out  a  flight 
of  stairs  has  now  been  described,  students 
will  be  referred  to  former  figures  in  all  future 
examples-— that  is,  as  regards  pitch-board, 
setting-out  strings,  etc. — or  else  we  shall 
only  repeat  ourselves  over  and  over  again. 


MEANS,  MODES,  AND  METHODS, 

Transparent  Cement  for  Microscopical 
Purposes.— The  following  recipe  for  form¬ 
ing  a  good  transparent  cement  is  said  to  be 
highly  recommended  : — Gum  dammar,  5  drs. ; 
gum  mastic,  3  drs. ;  dried  Canada  balsam, 
3  drs. :  _  chloroform,  1  fluid  oz. ;  spirit  of 
turpentine,  1  fluid  oz.  Dissolve  by  shaking, 
then  filter  through  filter-paper.  To  our 
readers  who  are,  following  our  various 
articles  on  microscope  and  telescope  appli¬ 
ances  this  cement  should  be  useful. 


A  CHEAP  AND  EASILY-MADE 
BRACKET  TO  SUPPORT  A  GLASS 
SMOKE  CONSUMER. 

BY  H.  S.  GOLDSMITH. 

This  came  into  existence  from  one  having  a 
ceiling  which  threatened  to  come  away  if  it 
was  touched,  and  as  paraffin  lamps  do  smoke 
sometimes,  we  were  compelled  to  find  some 
other  way  of  supporting  the  smoke  con¬ 
sumer  in  its  proper  place. 

As  shown  by  the  sketch,  it  was  for  a 
bracket  lamp  we  had  to  arrange  :  one  over  a 
mantelshelf  close  to  an  overmantel,  which 
''  was  also  not  available  as 
a  means  of  attachment. 
if  /W\  u  We  wante(l  t°  get  the 
I  [f  Q  J)  )  work  done,  and  instead 

1  JJ  g°Mg  out  to  make 
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Bracket  of  Copper  Wire. 

inquiries  here,  there,  and  everywhere  for 
something  that  would  do,  we  set  to  work 
with  pencil  and  paper  and  devised  this 
article,  which  cost  us  nothing  more  than  an 
hour’s  work. 

The  material,  which  we  had  by  us,  is  4  ft. 
of  copper  wire,  rather  less  than  J-  in.  thick.  It 
was  first  got  quite  straight,  then  doubled  on 
itself,  one  end  being  5  in.  or  6  in.  longer  than 
the  other.  We  next  made  the  round  loop  (a) 
by  turning  both  ends  round  a  strong  peg— 
an  inch  screw  well 
driven  into  the  wood- 
chopping  -  block  an¬ 
swered  very  well.  The 
loop  was  lOin.  to  12  in. 
from  the  end. 

We  next  put  an  iron 
rod  into  the  closed 
end,  and  twisted  the 
wire  up  into  a  rope 
by  merely  rotating  the 
rod ;  the  two  loose 
ends  we  twisted  up 
our  fingers. 

We  now  took  the 
screw  out,  and  very 
carefully  got  the 
whole  thing  into 
form;  the  single  loose 

ends  were  turned  up _ 

into  spirals,  _  the  sketch  showing  Post- 
double  part  into  a  tton  of  Lamp, 
graceful  snake  -  like 

curve,  this  shape  being  necessary  to  get  the 
consumer  in  its  proper  place  right  over  the 
lamp  chimney. 

A  hook  on  the  glass  consumer  passed 
through  the  loop  on  the  end  of  the  wire, 
which  was  formed  by  doubling  it  over  at  the 
commencement.  We  finished  our  work  by 
blackleading  it — just  a  rub  or  two  with  the 
stove-cleaning  brush  did  it. 

It  is  held  in  its  place  by  a  good  strong 
brass-headed  nail  through  the  large  loop,  and. 
by  two  small  ones  through  the  centre  of  each 
spiral. 

We  spent  some  time  over  the  scrolls,  and 
now  that  it  is  up  in  its  place  there  is 
nothing  of  the  makeshift  about  it.  In  small 
households  it  would  prove  very  useful. 


SCIENCE  TO  DATE. 

Aluminium. — Some  experiments  made  at  Berlin 
with  a  view  to  test  the  applicability  of  aluminium 
for  the  construction  of  cooking  utensils,  etc.,  have 
proved  unfavourable  to  the  employment  of  this 
metal  for  this  purpose.  It  dissolves  rapidly,  and  in 
relatively  considerable  proportions.  It  is  worthy  of 
notice,  however,  that  the  metal  is  becoming  cheaper 
every  day. 

Electrical  Transmission  of  Power.— One  of  the 
features  of  the  Frankfurt  Electrical  Exhibition  was 
the  transmission  of  power  by  electricity  from 
Lauffen,  on  the  Neckar,  to  Frankfurt,  a  distance  of 
110  miles.  It  is  now  reported  that  113  horse-power 
taken  from  the  river  at  Lauffen  represented  81  horse¬ 
power  at  Frankfurt ;  so  that,  taking  into  account 
all  possible  sources  of  loss,  the  efficiency  was  72^ 
per  cent. 

A  Colourless  Varnish. — We  have  tried,  and 
can  answer  for,  the  following  directions  for  a 
colourless  varnish  :  Dissolve  2  oz.  of  bleached 
shellac  in  1  pint  of  rectified  alcohol ;  to  this  add 
5  oz.  of  animal  bone-black,  which  should  first  be 
heated,  and  then  boil  the  mixture  for  about  five 
minutes.  Filter  a  small  quantity  of  this  through 
filtering  paper,  and  if  not  colourless,  add  more  bone- 
black  and  boil  again.  Run  the  mixture  through 
silk  and  through  filtering  paper.  When  cool,  it  is 
ready  for  use. 

An  “  Alpine  Club  ”  in  South  Russia. — An 
“  Alpine  Club  ”  has  been  formed  at  Odessa  with 
a  view  to  exploring  the  mountains  of  the  Crimea 
and  affording  facilities  to  tourists  visiting  this 
country. 

Optical  Measurement  of  High  Temperatures. 
— M.  Chatelier  has  made  experiments  to  devise  a 
method  for  measuring  high  temperatures  by  deter¬ 
mining  the  intensity  of  the  luminous  radiations 
emitted  by  a  pyrometer  of  platinum  or  clay.  The 
results  are  satisfactory.  The  method  is  especially 
available  for  metallurgical  operations. 

Disappearance  of  a  River. — The  Vorskla,  which 
fifteen  years  ago  watered  one  of  the  most  fertile 
districts  in  the  province  of  Poltava,  Russia,  is  now 
entirely  choked  up  with  sand.  All  that  remains  of 
the  river  are  a  few  large  pools. 


NOTES  FOR  WORKERS. 

On  a  cold  day  about  40,000  tons  of  coal  are 
consumed  in  the  700,000  houses  in  London  ;  and 
this  coal  emits,  from  about  1,500,000  chimneys, 
480  tons  of  sulphur.  An  effort  is  being  made  to 
get  anthracite — a  variety  of  coal  which  contains 
no  sulphur  and  emits  no  smoke — generally  used  in 
London,  and  so  abate  the  “fog  nuisance.”  It  is 
already  largely  used  in  Paris,  Berlin,  etc. 

The  Chicago  Exhibition  buildings  will  be  dedi¬ 
cated  with  suitable  ceremonies  on  next  October  12th, 
the  400th  anniversary  of  the  discovery  of  America 
by  Columbus. 

Dk.  Nansen  expects  to  leave  Europe  about 
January,  1893,  for  his  expedition  to  the  North 
Pole.  A  specially  constructed  vessel  is  nearly 
completed ;  its  nett  tonnage  will  be  about  250, 
and  it  will  accommodate  12  men.  Provisions  will 
be  taken  for  six  years,  although  the  expedition  may 
not  be  away  for  more  than  three  or  four. 

In  repairing  lamps,  many  find  it  difficult  to  get 
the  old  plaster  out  of  the  brass  socket  or  collar.  To 
do  this,  heat  the  collar  and  then  plunge  it  into  cold 
water,  when  the  plaster  will  wash  out  quite  easily. 

An  Arlington  gardener  has  introduced  electric 
lights  into  his  hothouses,  with  the  result  that  he 
can  raise  a  larger  crop  of  lettuce  or  cucumbers  in  a 
shorter  time  than  he  could  before. 

Magenta  is  not  a  good  stain  for  microscopic 
objects,  as  it  stains  diffusely,  and  the  colour  is  not 
permanent.  Hsematoxylin  and  picro-carmine  are 
far  more  useful. 

In  October,  1885,  Hell  Gate  or  Flood  Island,  at 
the  entrance  of  New  York  Harbour,  was  removed 
by  a  single  blasting  operation.  It  was  nine  acres  in 
extent,  and  282,000  lbs.  of  explosives  were  used, 
being  fired  by  electricity. 

Friction  produces  heat,  and  this  heat  produced 
is  an  exact  measure  of  the  work  expended  in  over¬ 
coming  the  friction. 

A  foot-pound  is  the  unit  of  work ;  thus,  if 
10  lbs,  be  raised  to  a  height  of  3  ft.,  then  30  foot¬ 
pounds  of  work  is  done. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and,  Industrial 
Centres,  and  Hews  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Silver  and  Electro  Trades. — The  Sheffield 
silver  and  electro  trades  are  dull.  The  trade  in 
ivory  and  pearl  is  marked  by  increased  prices, 
although  the  demand  is  not  increasing. 

Hardware  Trades. — In  Rochdale  district,  trade 
is  in  a  very  bad  state,  and  there  is  no  sign  of  it 
improving,  orders  not  coming  in  sufficiently  fast  to 
keep  the  men  going  ;  consequently,  short  time  is 
the  rule.  In  Sheffield,  the  makers  of  agricultural 
implements  are  well  employed.  Sheffield  file- 
makers,  as  well  as  makers  of  crucible  steel,  are 
complaining  of  the  severe  competition  at  home  and 
abroad,  and  their  expectations  of  a  busy  spring 
trade  have  been  unfulfilled. 

Timber  Trade. — The  Baltic  Sale  Rooms,  where 
for  many  years  the  timber  sales  have  been  held,  will 
in  a  few  weeks  know  them  no  more,  the  rooms  being 
required  for  other  purposes.  Messrs.  Foy,  Morgan 
&  Oo.  have  held  their  sales  for  some  time  past  at 
the  Cannon  Street  Hotel,  and  we  understand  that 
Messrs.  Churchill  &  Sims  will  in  future  hold  theirs 
at  Winchester  House,  Old  Broad  Street.  Quietude 
has  been  prevailing  in  the  wood  trade,  and  business 
will  not  revive  until  after  the  great  May  demon¬ 
stration.  The  threatened  strike  for  June  1st  by 
the  bricklayers  and  plasterers  will  tend  to  keep 
things  back  until  arrangements  have  been  made. 

Plumbing  Trade. — Plumbers  have  been  pretty 
busy  in  the  Liverpool  district  all  winter,  but  trade 
is  slackening,  and  there  does  not  seem  any  prospect 
of  its  becoming  brisk  at  present.  Wages  are  8|d. 
to  lOd.  per  hour,  according  to  ability.  Joiners  are 
earning  Sd.,  but  there  are  a  good  many  seeking 
work. 

Flannel  Trade. — This  keeps  in  a  satisfactory 
condition,  most  of  the  mills  in  the  Rochdale  district 
being  busy.  Manufacturers  find  the  market  in  a 
better  state  than  it  has  been  for  some  time. 

Cutlery  Trade. — There  is  little  alteration  in 
the  Sheffield  cutlery  trades.  If  anything,  a  falling- 
off  is  perceptible.  Makers  of  bone,  pearl,  and  ivory 
handles  report  that  business  is  not  improving. 
Matters  have  been  altered  for  the  better  in  Chili, 
Peru,  and  Uruguay  ;  but  the  improvement  in  these 
directions  is  counterbalanced  by  the  stagnation  in 
the  United  States  markets. 

Building  Trade. — In  Rochdale  and  district  this 
keeps  in  a  prosperous  state,  scarcely  a  man  belong¬ 
ing  to  any  of  the  building  trades  being  out  of  work, 
unless  by  his  own  fault.  Our  Birmingham  corre¬ 
spondent  writes The  strike  of  bricklayers  and 
labourers  in  the  building  trades  seems  no  nearer  a 
settlement ;  the  masters  still  offer  arbitration,  which 
the  men  stubbornly  refuse.  As  yet,  no  ill-effects 
are  felt  by  the  allied  trades — carpenters,  plumbers, 
painters,  and  glaziers. 

Engineering  Trade. — The  condition  of  the 
Lancashire  engineering  trade  remains  much  the 
same  as  it  has  continued  of  late,  and  a  steady  de¬ 
pression  appears  to  be  setting  in  ail  round.  Loco¬ 
motive  builders  report  a  fair  amount  of  new  work 
in  hand,  but  no  very  encouraging  prospects  for  the 
future  ;  while  machine  tool  makers,  although  here 
and  there  fairly  busy,  are,  as  a  rule,  getting  very 
short  of  ordets.  Stationary  engine  builders  are 
steadily  quieting  down,  and,  with  few  exceptions, 
the  leading  firms  of  machinists  have  few  orders  of 
any  weight  coming  forward.  The  Barrow  district 
continues  to  be  the  only  locality  in  the  county  in 
which  anything  like  activity  exists.  The  iron  trade 
continues  very  quiet ;  but  as  there  is  an  almost  com¬ 
plete  cessation  of  production  in  the  North  of  England, 
prices  in  some  branches  exhibit  an  upward  tendency. 

Jewellery  Trade. — In  London  there  are  signs 
of  life,  for  a  few  orders  are  about,  now  that  Easter 
is  past.  The  termination  of  Lent,  almost  coinciding, 
as  it  does,  with  the  end  of  a  quarter,  has  put 
just  a  little  liveliness  into  trade.  About  this  time 
we  expect  to  find  a  gradually  increasing  amount  of 
work  about,  and  so  far  the  quantity  of  orders  seems 
to  be  but  little  less  than  the  average.  We  cannot 
expect  anything  like  the  season  we  were  looking 
forward  to,  but  still,  it  will  be  a  fairly  busy  one 
in  all  probability. 

Chemical  Trade. — The  chemical  trade  is  rather 
dull.  There  is  a  falling-off  in  the  export  of  most 
articles,  though  an  increase  for  bleaching  powder. 
Present  prices  are :  Oxalic  acid,  3§d.  per  lb.  ;  soda 
ash,  48  to  58  per  cent.,  £5  6s.  3d.  to  £6  7s.  6d.  per 
ton ;  caustic  soda,  £10  10s.  to  £10  15s.  for  70  per 
cent.,  £9  12s.  6d.  for  60  per  cent.  ;  soda  crystals, 
£3  10s.  to  £3  12s.  6d.  per  ton,  f.o.b.  ;  borax,  28s.  6d. 


to  29s.  6l.  per  cwt.  ;  yellow  prussiate  of  potash, 
10^d.  per  lb.  ;  bichromate  of  potash,  3£d.  per  lb.  ; 
chlorate  of  potash,  7d.  per  lb.  ;  chloride  of  ammonia, 
£33  to  £35  per  ton  ;  bleaching  powder,  £7  5s.  to 
£7  10s.  per  ton ;  sulphur,  roll,  £8,  flour,  £9  5s.  per 
ton ;  copperas,  45s.  per  ton ;  blue  vitriol,  £14  15s. 
per  ton  ;  white  lead,  English,  £29  per  ton. 

Masonry  Trade. — At  the  quarterly  meeting  of 
the  Aberdeen  Operative  Masons’  and  Stonecutters’ 
Society  the  chairman  explained  that  in  a  number 
of  cases  in  which  it  was  reported  that  journeymen 
were  underpaid  and  too  many  apprentices  were 
employed,  complaints  were  lodged  with  the  firms 
involved,  with  the  result  that  the  ground  of  com¬ 
plaint  was  at  once  removed.  It  was  proposed  and 
seconded,  and,  after  considerable  discussion,  agreed 
to  by  a  large  majority,  “That,  in  view  of  the  number 
of  our  members  who  are  annually  out  of  employ¬ 
ment,  this  society  is  of  opinion  that  the  number  of 
journeymen  is  in  excess  of  the  requirements  of  the 
trade,  and,  in  order  to  remedy  to  some  extent  such 
a  state  of  affairs,  the  Standing  Committee  be  in¬ 
structed  to  use  every  endeavour  to  organise  the 
masons  of  the  different  centres  throughout  the  North 
with  a  view  to  limit  the  number  of  apprentices 
employed,  and  co-operate  with  this  society  in  estab¬ 
lishing  an  eight  hours  day  in  the  granite  trade.” 

Dyers’  and  Finishers’  Trades.— A  memorial 
from  the  Dressers’,  Dyers’,  and  Finishers’ Benevolent 
Society  has  been  adopted  for  presentation  to  the 
employers  of  Manchester  and  district.  The  main 
proposals  are  :  (1)  That  the  maximum  working  hours 
be  reduced  to  561  per  week ;  (2)  that  hours  so 
reduced  be  taken  off  the  latter  portion  of  the  day  ; 
(3)  that  the  said  reduction  come  in  operation  on 
Monday,  the  16th. 


Coal  Trade. — The  strike  of  Durham  miners  is 
far-reaching  in  its  effects.  The  brass  casters  and 
smelters  of  Birmingham  and  district  are  nearly  at 
a  standstill  for  want  of  Durham  coke,  which,  it  is 
asserted,  is  pre-eminent  for  their  purpose.  Coke 
made  of  Midland  coal  is  no  good.  Some  are  trying 
Welsh  coke,  but  the  supply  is  so  indifferent  and  un¬ 
certain  as  to  cause  a  vast  amount  of  inconvenience. 
In  Manchester  and  district,  coal  for  trade  purposes 
has  lowered  somewhat  in  price.  Local  colliery 
owners  have  to  reduce  their  prices  on  account  of 
the  plentiful  supply  of  Welsh  coal  at  cheap  rates. 
The  price  of  house  coal  is  firm. 

Cotton  Trade. — A  meeting  of  delegates  from 
the  Master  Cotton  Spinners’  Federation  and  the 
Amalgamated  Association  of  Operative  Spinners 
has  been  held  in  Manchester  with  reference  to  the 
Stalybridge  dispute.  The  matters  considered  were 
the  assessment  of  compensation  for  alleged  bad  work 
and  damages,  and  the  question  of  discharging  the 
present  hands  at  the  mill  where  the  dispute  has 
arisen.  With  regard  to  the  first,  it  was  agreed  that 
it  should  be  dealt  with  by  arbitration  ;  but  the 
employers’  section  would  not  agree  to  the  settlement 
of  the  second  matter  in  the  same  way.  The  Burnley 
manufacturers  have  passed  a  resolution  to  work 
short  time  to  the  extent  of  three  days  per  week  in 
the  weaving  trade.  Our  Rochdale  correspondent 
writes : — The  much -talked- of  lock-out  is  on  the 
point  of  collapsing  in  this  district,  several  of  the 
largest  mills  having  started  work  again,  and  all  the 
others  will  be  at  it  in  a  few  days ;  so  that  what 
threatened  to  be  a  serious  matter  has  passed  away. 

Cycle  Trade. — From  all  home  quarters  we  hear 
of  the  continued  big  trade  of  the  manufacturers. 
In  Boston,  America,  the  dealers  find  the  pneumatic 
tire  to  be  the  only  tire  saleable,  and  think  the  season 
is  going  to  be  a  prodigious  one  for  the  trade.  Large 
cycle  firms  intend  to  offer  prizes  to  cyclists  for 
performances  done  on  their  machines  this  season. 
This  is  apart  from  what  is  known  as  “makers’  ama¬ 
teurism  • — i.e.,  amateur  riders  of  repute  employed 
by  makers  to  attend  race  meetings  and  use  their 
machines  in  competing  for  prizes. 

Sheet  Metal  Trades. — Trade  has  slightly  looked 
up  in  various  branches.  This  improvement  is  most 
apparent  in  season  goods  of  galvanised  iron,  such  as 
waterpots,  baths,  garden  barrows,  etc.  Makers  of 
japanned  goods  are  likewise  becoming  busy  in  such 
lines  as  trunks,  bonnet  boxes,  toilet  ware,  etc. 
Prices  of  sheet  metals  all  round  are  very  low, 
especially  black  sheets.  Galvanised  sheets  are  also 
remarkably  cheap.  Buyers  at  present  have  it  all 
their  own  way. 

Pottery  Trade. — A  great  lock-out  in  the 
Staffordshire  pottery  trade  is  threatened,  owing 
chiefly  to  difficulties  which  have  arisen  between 
two  important  firms  of  manufacturers  and  their 
workpeople.  At  a  meeting  of  the  Manufacturers’ 
Association  it  was  resolved  that  sixty-five  manu¬ 
facturers,  employing  25,000  hands,  should  give  their 
workpeople  a  month’s  notice  to  leave  work  until  the 
disputed  matters  have  been  settled. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


**•  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  Work,  contributors  are 
requested,  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

1.— Letter  from  a  Correspondent. 

Hobbyists’  Emporiums.— J.  W.  R.  ( East  Liss) 
writes: — “I  have  read  with  much  pleasure  your 
suggestions  in  Work,  No.  160,  as  to  forming  some 
means  by  which  amateurs  might  dispose  of  their 
work,  and  should  be  glad  if  others  would  take  the 
matter  up.  It  seems  to  me  that  it  would  be  a  great 
boon  to  many  readers  of  Work  and  others.  Could 
not  some  dhpOt  in  town  be  formed,  to  which  work 
might  be  eent  for  sale,  a  proper  deduction  being 
made  as  commission  1  An  entrance  fee  also  might 
be  charged,  the  sender  paying  all  expenses  ;  ana  if 
not  sold  in  a  certain  time,  articles  might  still  be 
given,  with  the  sender’s  consent,  to  some  sale  of 
work.  I  think  there  are  hundreds  of  people  who 
would  be  glad  to  take  the  risk.  Of  course,  the 
work  might  not  bear  comparison  with  professional, 
but  there  are  many  amateurs  nowadays  who  turn 
out  good  work  ;  and  there  are  many  ladies  of  limited 
incomes  who  would  be  glad  of  some  such  unobtru¬ 
sive  means  of  disposing  of  their  handiwork.  Such 
things  as  wood-carving,  fretwork,  macrame  work 
and  brackets  for  the  same,  Oxford  frames,  inlaying, 
etc. — indeed,  it  would  be  almost  impossi  ble  to  enu¬ 
merate  all  the  things  which  might  be  sent.  I  have 
been  a  subscriber  to  Work  from  the  first,  and  have 
often  been  struck  with  the  ingenious  suggestions  of 
different  correspondents.  In  many  cases  the  pro¬ 
ceeds  would  relieve  absolute  necessity ;  in  others— 
to  those  who  have  not  much  spare  cash,  for 
instance— they  might  supply  the  means  of  pur¬ 
chasing  tools  and  materials  for  further  work.  At 
any  rate,  it  might  create  an  interest  in  amateur 
workers  of  both  sexes,  even  if  the  profits  were  not 
taken  into  consideration,  and  at  the  same  time 
might,  as  you  sensibly  suggest,  ‘  put  him  in  touch 
with  a  market  to  which  he  might  send  his  labour 
with  some  fair  prospect  of  its  finding  a  buying 
public  at  the  makers'  price.’  I  hope  the  matter 
will  be  taken  up  by  other  readers  of  Work.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Incubator.— J.  B.  N.  {Lancashire).— I  presume 
you  have  not  seen  the  “  Incubator  ”  article  in  No. 
143.  If  not,  order  that,  and  also  No.  149,  from  your 
bookseller,  and  I  think  you  will  find  what  you 
want.  For  a  machine  to  take  one  hundred  eggs, 
make  your  case  about  18  in.  by  12  in.  (inside  measure¬ 
ment).  I  do  not  think  it  will  be  necessary  to  alter 
the  size  of  internal  fittings,  but  you  will  need  to 
allow  for  a  larger  heat  supply,  using  for  this  purpose 
a  lamp  with  a  ten-line  Kosmos  burner.  If  you  wish 
for  any  further  details,  write  again.— Leghorn. 

Incubator.— W.  W.  (Balham).—(  1)  If  you  will 
again  refer  to  the  sketches  on  p.  610,  No.  143,  Vol. 
ill.,  you  will  see  by  Fig.  11  (and  also  by  description, 
if  you  read  it  carefully)  that  the  disc,  R  d,  is 
supported  over  the  lamp  flue  by  a  tripod.  (2)  You 
will  already  have  seen,  in  my  reply  to  another 
correspondent,  how  regulator  is  to  be  fixed.  (3) 
For  the  plunger  cut  a  sound  cork  to  slide  easily  in 
the  tube,  but  mind  it  does  not  get  wet.  Turned 
ivory  would  be  preferable,  but  more  expensive.  (4) 
For  fittings,  write  to  Mr.  Stevens,  whose  advertise¬ 
ment  appears  in  No.  149,  “Sale  and  Exchange" 
column.— Leghorn. 

Worts:  MSS.— E.  A.  P.  (Cork).— Contributions  to 
the  “Means,  Modes,  and  Methods”  column  of 
Work  are  not  paid  for,  this  column  being  open  to, 
and  for  the  benefit  of,  all  readers  of  Work.  It  is  a 
pity  you  do  not  get  your  weekly  copy  of  your  local 
bookseller ;  and  if  you  or  others  experience  any 
difficulty  in  obtaining  the  publication,  you  have 
only  to  make  this  known  to  the  publishers— Cassell 
&  Co.,  London,  E.C. 

Guide  to  Letter  Writing.— H.  H.  (Burton-on- 
Trent).— Messrs.  Wame  &  Co.,  Bedford  Street, 
Strand,  London,  W.C.,  publish  one  which  is  popular, 
and  seems  calculated  to  answer  its  desired  end. 
Particulars  with  regard  to  it  you  will  get  from  your 
bookseller. — S.  W. 

Accumulators.— H.  McM.  (Rootle).— Grids  of 
lead,  such  as  you  propose,  have  been  tried  with 
only  partial  success,  as  a  grid  of  perforated  lead 
over  the  paste  increases  the  internal  resistance  of 
the  cell,  and  shields  a  portion  of  the  active  material 
from  the  direct  chemical  and  electrical  action 
necessary  to  ensure  a  full  volume  of  current.  If 
the  plates  are  properly  perforated,  and  the  paste  of 
red  lead,  or  of  litharge  with  sulphuric  acid,  is  well 
forced  into  the  perforations  so  as  to  form  a  firmly 
adherent  coat,  and  this  coat  is  allowed  to  become 
quite  firm  before  placing  the  plates  in  the  cell,  there 
need  be  no  fear  of  the  paste  dropping  off,  providing, 
of  course,  that  the  plates  are  subjected  to  fair  usage. 
Knowing  that  the  coating  of  lead  paste  is,  at  its  best, 
friable,  some  care  must  be  taken  in  handling  the 
coated  plates,  so  as  to  prevent  the  coat  from  being 
cracked  by  buckling  or  jolting.  Plates  are  liable  to 
injury  in  the  cell  from  a  too  rapid  charge  and  a 
rapid  discharge  or  short-circuiting.  I  saw  a  set  of 
plates  a  little  while  since  that  had  been  in  daily  use 
for  fifteen  months,  and  had  not  lost  any  paste,  if  we 
except  a  very  thin  film  on  the  bottoms  of  the  cells. 
The  sample  of  powder  enclosed  in  your  letter  was 
a  good  sample  of  litharge.— G.  E.  B. 
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Model  Electric  lights.-— P.  A.  B.(Manchester).— 
Articles  on  the  above  appeared  in  Nos.  76,  82,  89,  92, 
1  91,  97,  99, 101,  and  104  of  Work.— Ed. 

Electro-Motor.— G.  H.  B.  (Horsham).— It  you 
will  address  your  four  questions  to  Mr.  Atkinson, 
he  will  reply  to  them  in  detail.  The  little  motor 
described  in  that  article  is  not  suitable  for  a  useful 
dynamo,  and  was  not  designed  to  be  used  for  this 
purpose.  If  the  vendor  of  the  castings  does  not 
advertise  in  Work,  you  must  write  him  respecting 
their  price  and  cost  of  carriage.— G.  E.  B. 

Blower  for  Harmonium.— F.  W.  (Dunstable). 
—We  do  not  see  how  it  is  possible  to  use  both  foot 
blowers  and  side  lever  on  the  same  bellows  without 
foot  blowers  i“  affecting  the  shaft,”  or,  as  an  alter¬ 
native,  requiring  the  bellows  feeders  being  detached 
from  the  lever.  F.  W.  can,  however,  alter  shaft  so 
that  the  detaching  may  be  easily  managed.  The 


A 


accompanying  sketch  will  give  a  way  by  which  it 
may  be  done.  Put  a  pulley  in  the  lever,  and  lead  a 
piece  of  catgut  from  feeder  over  pulley  and  along 
lever  to  any  accessible  part  of  handle,  making  fast 
to  a  hook  or  cleat  provided  for  the  purpose.  Feeder 
<b)  may  be  attached  to  the  lever  with  a  piece  of 
catgut.— B.  A.  B. 

Electric  Belts.— J.  C.  E.  (Salop).— I  do  not  know 
of  any  maker  of  electric  belts  who  manufactures 
them  as  described  :by  me  in  No.  141,  p.  689,  but  I 
agree  with  you  that  suoh  belts  are  different  to  those 
generally  supplied  to  purchasers.— G.  E.  B. 

Cutting  Gas  Retort  Carbon.— J.  M.  (Kirk- 
ham). — Use  an  old  saw  or  piece  of  iron  made  in 
the  form  of  a  saw,  and  an  abundance  of  wet  silver 
sand  or  other  sharp  fine  sand.  Fix  the  carbon,  and 
saw  away  at  it,  using  plenty  of  elbow-grease,  until 
sawn  into  the  required  rods  or  plates.— G.  E.  B. 

Quarter  Horse-Power  Engine,  etc.— Oldham 
Engineer. — Articles  on  the  “  Quarter  Horse  power 
Steam  Engine  ”  appeared  in  Work,  Nos.  106,  110, 
121,  125,  131,  136,  141,  145,  and  149 on  “  Knotting, 
Splicing,  and  Working  Cordage,”  Nos.  105, 109, 113, 
117,  120,  124,  127,  134,  139,  143,  147,  and  150. 

Lacquering.— F.  S.  (Dover).—  Yes ;  you  are  quite 
right  as  to  the  address  of  the  firm.  See  also  reply 
to  H.  J.  (Oxford)  in  this  number.  Sample  bottle. 
Is.— R.  A. 

Art  Designs.  —  South  Kensington.  —  Design 
both  for  interior  and  exterior  application  will  in 
future  find  much  more  space  in  Work— as  you 
will  have  seen  from  Yol.  IV.,  No.  157.  Arrange¬ 
ments  have  been  made  with  several  trained  art 
workers  to  give  us  priority  of  designs,  suitable  for 
domestic  and  general  application. 

Labour  and  Trade  News  and  Items _ Fore¬ 

man.— Yes,  information  of  this  nature  we  have 
always  regarded  as  useful  to  readers  of  Work,  and 
shall  be  glad  to  give  insertion,  in  some  suitable 
column  of  the  paper,  to  any  properly  authenticated 
news  of  this  kind  which  you  or  any  responsible 
correspondent  may  send.  Address  the  Editor  of 
Work,  c,'o  Cassell  &  Co.,  London,  E.C. 

Duchesse  Table. — G.  C.  (Woolwich).— As  you 
seem  to  need  many  constructive  details  in  reference 
to  the  above,  I  considered  it  preferable  to  omit  a 
design,  etc.,  in  “  Shop,”  and  to  draw  the  attention 
of  my  brother  contributors  to  the  following  plan  of 
the  article  you  need,  in  the  hope  that  one  of  them 


may  treat  the  subject  fully  in  the  body  of  Work.  I 
prefer  to  restriot  myself  to  novelties ;  otherwise,  I 
should  have  given  more  attention  to  this  query ;  but 
my  time  is  so  fully  occupied  in  devising  new 
articles  that  I  should  not  have  felt  “at  home” 
in  treating  the  article  mentioned  above.— J.  S. 

Optical  Lantern — W.  H.  (Failsworth).  —  All 
parts  for  lanterns  you  will  obtain  of  Caplatzi, 
Chenies  Street,  W.C.,  who  advertises  in  Work. 

Boys’  Carpentry.— Jack  Plane.— Some  pages 
of  carpentry  for  boys  will  appear  in  Volume  IV.  of 
Work,  beginning  with  No.  157.  The  first  paper 
was  on  Rabbit  Huches,  and  how  to  make  them. 


Bookcase — A.  H.  A  .(No  Address). — I  advise 
you  to  look  through  the  indexes  to  Work  for  Vols. 

II.  and  III.  (Id.  each),  wherein  you  will  find  noted 
so  many  particulars  and  designs  (relating  to  book¬ 
cases  a3  preclude  the  possibility  of  detailing  the 
several  numbers  containing  them  here.  Of  course, 
if  you  cannot  then  suit  yourself,  write  again,  and  I 
will  help  you.— J.  S. 

Ivory  Scale.— Constant  Reader.— There  are  a 
thousand  and  one  ways  of  rendering  your  scale 
legible  tby  means  of  some  black  substance— black 
wax,  soot  from  a  piece  of  smoked  tin,  pencil  dust, 
etc.  The  only  point  which  need  trouble  you  is  in 
clearing  off  of  all  superfluous  stuff,  leaving  only  the 
lines  black.  A  black  enamel  is  preferable,  as  when 
dry  it  would  not  be  liable  to  brush  out.  My  own 
scale  has  become  black  in  the  lines  from  no  other 
cause  than  that  of  constant  use  for  the  past  few 
years.— J.  S. 

Tinmen’s  Tools.— W.  J.  H.  (Penzance).— I  have 
much  pleasure  in  replying  to  your  queries.  (1)  For 
tin  plates,  try  Godwin,  Warren,  Fry  &  Co.,  Bristol ; 
Peate,  Chattock  &  Co.,  Thames  Street,  London, 
E.C. ;  or  A.  &  H.  Earwig,  Thames  Street,  London, 
E.C.  (2)  Cheap  tin  goods :  Ponder  &  Baker,  Foather- 
stone  Street,  London ;  Harding  Sc  Son,  Long  Lane, 
Borough,  London.  (3)  I  would  not  buy  a  grooving 
machine  until  I  found  the  work  sufficient  for  one ; 
then  it  is  a  great  time-saver.  (4)  Order  small, 
medium,  and  large  bick  irons  ;  cast-iron  will  do  for 
the  largest  size.  (5)  By  all  means  have  a  dripping- 
pan  swage :  it  is  indispensable  for  cheap  dishes.  (6) 
Get  a  medium-size  horse  and  a  full  set  of  heads ; 
you  will  find  a  use  for  all.  (7)  Follies  are  very  use¬ 
ful  indeed  for  punching  the  holes  for  riveting  tea¬ 
kettles  and  tea-bottle  handles,  and  similar  work. 
(8)  The  oval  handle  former  will  turn  i  in.,  but  not 
thicker ,  very  well.  I  should  advise  you  to  try  and 
cultivate  a  good  class  of  trade.  Make  your  goods 
well  and  of  good  stuff,  and  they  will  soon  get  a 
name.  There  is  so  much  "jerry”  work  about  in 
tinware  now,  especially  in  country  towns,  that  it  is 
really  difficult  to  get  a  strong,  well-made  article 
without  having  to  bespeak  it,  and  then  it  costs 
nearly  double  what  it  ought  to.  If  you  have  a  pros¬ 
pect  of  being  fairly  well  employed,  I  should  try  and 
get  a  steady  lad  as  apprentice.  You  will  find  him 
very  useful  making  small  work,  and  assisting  you 
in  any  out-of-doors  work  that  you  may  have.  I  do 
not  know  that  I  can  add  anything  more,  except  to 
say  that  I  shall  at  any  time  be  willing  to  help  you 
through  the  columns  of  Work.  You  should  read 
Work  regularly.— R.  A. 

Lacquering.— H.  J.  (Oxford).— It  is  somewhat 
difficult  to  say  why  you  have  failed  in  lacquering 
your  brass  furniture,  as  there  may  be  several  rea¬ 
sons  for  it.  Y ou  should  not  dip  the  artioles,  but,  after 
they  are  finished  ready  for  lacquering,  place  them 
in  the  oven,  or  on  a  hot  plate,  till  they  are  just  hot 
enough  to  be  bearable  by  the  back  of  the  hand. 
They  must  not  go  much  beyond  this,  or  the  lacquer 
will  burn.  Try  the  under  part  first,  and  if  the 
lacquer  frizzles  and  turns  dark  red,  it  is  too  hot,  and 
you  must  wait  a  minute  till  it  cools  a  bit.  You 
should  use  a  soft  camel-hair  brush,  and  not  have 
too  much  on  it  at  a  time.  Give  decided  strokes 
with  the  brush,  and  do  not  go  over  any  part  twice 
till  you  have  coated  it  once  all  over.  You  can 
lacquer  cold  and  put  in  oven,  but  it  is  not  quite  so 
good.  If  you  have  any  difficulty,  I  strongly  advise 
you  to  try  the  substitute  for  lacquer  sold  by  the 
Fredk.  Crane  Chemical  Company.  It  can  be  used 
cold,  and  l  consider  it  superior  to  the  ordinary  kind. 
It  can  be  had  in  a  variety  of  shades ;  and  the  firm 
will,  I  believe,  send  a  sample  bottle  for  Is.— R.  A. 

Lacquering  Bedstead — J.  L.  ( Harlestcm).—See 
reply  to  H.  J.  (Oxford)  in  this  number. — R.  A. 

Cycle  Matters.— Holborn.— (1)  The  numbers  of 
Work  in  which  cycle  making  appeared  are  in  Vol. 

III.  I  am  unable  to  give  the  numbers,  as  part  of 
my  Works  are  lent  out.  The  Editor  gave  a  list  of 
the  numbers  to  a  correspondent.  You  should  write  to 
the  Editor.  (2)  Weldless  steel  tube  maybe  had  of 
most  cycle  houses.  For  long  lengths,  write  Herbert& 
Hubbard,  Coventry,  or  Credenda  Steel  Tube  Works, 
Birmingham.  For  short  lengths  cut  for  a  cycle 
frame,  write  St.  George’s  Cycle  Company,  Upper 
Street,  Islington ;  Brown  Bros.,  7,  Great  Eastern 
Street,  London ;  Thos.  Smith  &  Son,  Saltley,  Bir¬ 
mingham.  The  price  for  lengths  cut  are  about  per 
foot:  1£  in..  Is.  8d. ;  lin.,  Is.  4d.  ;  |  in.,  Is.  2d.  ;  J  in., 
Is.  ;  |  in.,  lOld.  ;  4  in.,  9d.  (3)  The  long  wheel  base,  as 
applied  to  a  safety  bicycle,  means  a  greater  distance 
between  the  wheels,  say,  from  12  in.  to  about  15  in. 
or  16  in.  1st,  it  has  this  advantage,  namely,  the 
steering  wheel  is  sufficiently  in  advance  of  the 
pedal  shaft  to  make  it  safe  from  touching  the  toes 
when  pedalling  round  a  corner.  2nd,  It  is  said  to 
make  the  machine  steer  steadier.  3rd,  It  throws 
less  weight  on  the  steering  wheel,  and,  conse¬ 
quently,  more  on  the  rear  wheel.  4th,  It  has  this 
disadvantage  :  that  as  the  steering  post  is  a  greater 
distance  from  the  centre  of  seat,  if  the  handles  are 
not  extended  further  back  to  make  up  the  difference, 
then  the  rider  has  to  stoop  further  forward  to  reach 
them,  and  looks  like  a  monkey  on  all  fours.  This  is  a 
fault  that  already  exists  in  a  good  many  otherwise 
good  machines.— A.  S.  P. 

Model  Hot-Air  Engine.  —  Apprentice.— The 
pressure  and  vacuum  in  the  model  hot-air  engine 
on  p.  717  is  so  small,  and  the  power  developed  so 
little,  that  packing  would  create  too  much  friction. 
I  should  trust  to  a  good  fit  made  by  grinding  out  the 
bits  of  tube  for  the  cylinder  and  plunger ;  then  add 
a  little  grease,  which  melts  with  the  heat.  It  is 


more  important  to  avoid  friction  than  to  stop  all 
leakage.  Very  likely  there  is  a  little,  but  you  can¬ 
not  see  it  as  with  stoam;  also,  it  is  not  of  much 
consequence.— F.  A.  M. 

Mercurial  Column. —J.  H.  (Mile  End).  —  You 
will  obtain  full  information  on  this  subject  by  writ¬ 
ing  to  Messrs.  Negretti  &  Co.,  Holborn  Circus.  If 
the  gauges  you  wish  to  test  are  for  high  pressures, 
you  will  find  some  difficulty  in  using  the  mercurial 
column,  as,  putting  it  in  round  numbers,  fifteen 
pounds  per  square  in.  is  balanced  by  30  in.  of  mer¬ 
cury.— F.  C. 

Pedal  Chest  to  Harmonium.— S.  G.  V.  (Bat ter- 
sea).— Make  a  small  wind  chest,  in  length  equal  to 
full  width  of  the  pedals  you  have.  The  top  of  the 
wind  chest  will  carry  levers  and  pallets,  at  the  same 
time  forming  the  pan  for  reeds  ;  ordinary  springs 
will  do,  and  reeds  of  broad  description  can  be  had. 
If  S.  G.  V.  is  a  wood-worker,  let  him  try  wood 
reeds,  mortising  an  opening  in  a  piece  of  4  in.  beech, 
and  fitting  reeds  of  a  in.  rosewood  or  box.  The 
trouble  may  be  considerable,  but  the  tone  is  beauti¬ 


Wind  Chest  for  Harmonium. 


ful :  like  a  euphonium  in  quality.  The  accompany¬ 
ing  section  will  afford  an  idea  of  how  the  pedal 
action  may  be  made.  Without  seeing  the  har¬ 
monium,  it  is  impossible  to  tell  the  best  way  to 
connect  the  wind  trunk  to  bellows  and  chest,  or  the 
best  place  to  put  it.  If  more  than  one  set  of  reeds 
are  required,  some  trouble  will  arise  in  stop-action, 
but  if  only  one  set  of  reeds,  a  valve  to  control  wind 
supply  is  all  that  is  needed.— B.  A.  B. 

Tinning  Iron  Ears,  etc.—  Tinner.— To  tin 
small  articles  of  wrought  iron  such  as  you  mention, 
you  need  a  “bath  ’’—that  is,  an  iron  receptacle  for 
some  quantity  (according  to  the  size  of  your  work) 
of  molten  tin.  The  goods  to  be  tinned  are  pickled 
in  hot  acids— a  mixture  of  hydrochloric  and  sulphuric 
acids  and  water  of  equal  parts  will  do  very  well. 
The  hotter  it  is  the  quicker  the  articles  will  be 
ready  for  tinning.  After  pickling,  dip  the  articles 
in  a  tub  of  killed  spirits  of  salts  without  water 
added,  and  place  them  very  slowly  in  the  bath  of 
tin,  holding  large  things  with  tongs,  and  stringing 
small  things  together  on  wires.  Use  sal-ammoniac 
for  a  flux ;  and  when  tinned,  take  out  and  shake, 
and  throw  into  sawdust.  With  regard  to  japanning, 
I  may  say  that  it  is  optional  whether  you  “  stove  ” 
the  work  or  not,  but  it  is  much  harder  and  more 
durable  when  so  done.  Very  good  air-drying  japans 
can  be  obtained  from  Mander  Bros.,  Wolverhamp¬ 
ton,  or  Wilkinson,  Heywood  &  Clark,  West  Dray¬ 
ton,  Middlesex.  I  do  not  know  of  any  work  on  the 
subject.— R.  A. 

Phonograph  for  G.P.O.— Clapton.— There  is 
an  article  on  “  How  to  Make  a  Phonograph  ”  in  the 
hands  of  the  Editor,  which  may  be  published  when 
space  permits.— W.  D. 

Tissue  Paper.— Brass.— Write  to  D.  F.  Taylor 
&  Co.,  New  Hall  Works,  George  Street,  Birming¬ 
ham.  They  may  be  able  to  supply  you  with  what 
you  want.— W.  D. 

Stone  Arch.— Young  Ebor.— Draw  a  section  of 
the  arch,  and  divide  it  into  the  number  of  stones  in 
the  arch,  as  at  a.  Below  this  draw  the  plan  as  at 
b,  setting  off  the  thickness  of  the  soffit.  The  first 
stone  is  worked  as  at  D,  the  face  mould  of  the  lower 
bed  being  the  same  curve  as  the  plan.  Work  two 
drafts,  x,  y,  square  from  the  under  bed,  and  apply 
two  curved  rules  on  these  drafts,  in  the  position 


Stone  Arch  Plan. 


shown,  the  curve  of  these  rules  being  the  same  as 
the  plan,  and  work  the  face  to  this  curve.  To  find 
the  face  mould  of  the  second  joint,  op,  divide  it 
into  four  or  more  equal  parts,  and  draw  the  lines 
1,  2,  3,  4,  5,  at  right  angles  to  the  springing  line  to 
the  curve  of  the  plan;  then  draw  the  line  in  a 
parallel  to  the  springing  line.  Draw  perpendiculars 
at  right  angles  to  the  joint  line  from  the  ends  of  the 
lines  1,  2,  3,  4,  5,  and  mark  these  to  the  lengths  of 
the  lines  from  mn  to  the  curve  of  the  plan.  A 
curved  line  drawn  through  these  points  will  give 
the  curve  of  the  face  of  the  first  joint.  The  remain¬ 
ing  joints  are  found  in  the  same  manner.  To  find 
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the  soffit  mould,  draw  lines  r,  s ,  t ,  a,  from  the 
joints  of  the  arch  at  right  angles  to  ihe  springing 
line  and  through  the  plan  ;  then  draw  perpendiculars 
at  right  angles  from  the  springing  lines,  as  shown 
at  c,  the  distance  between  these  being  equal  to  the 
length  of  the  soffit  of  each  arch  stone.  Then  draw  lines 
parallel  to  the  springing  line  from  the  points  where 
the  lines  r,  s,  t,  u  cut  the  plan,  and  draw  curved 
lines  through  the  points  in  the  perpendiculars  where 
these  parallel  lines  cut  them,  which  will  give  the 
soffit  moulds  of  each  stone.  The  moulds  for  half 
the  arch  only  need  be  got  out.  There  is  another 
method  described  in  P.  Nicholson's  “  Practical 
Masonry  and  Stone  Cutting,”  published  by  Batsford, 
High  Hoi  born,— M. 

Designs  for  Cottages.— T.  R.  H.  (.Birmingham), 
P.  S.  (London),  O.  VV.  O.  (East  Dulwich).— \  cannot 
tellyou  what  scale  thedesigns  for  cottages  in  No.  150 
are  reproduced  to.  Size  of  rooms :  Ground  floor — 
kitchen,  D,  14  ft.  x  10  ft.  ;  scullery,  E,  8  ft.  x  10  ft.  ; 
parlour,  c,  12  ft.  x  10  ft.  Chamber  floor— Bedroom, 
o  over  d,  14  ft.  x  10  ft.  ;  bedroom,  o  over  E,  8  ft.  x 
10  ft. ;  bedroom,  o  over  c,  12  ft.  x  10  ft. — W.  B. 

Timber  Buildings.— O.  W.  O.  (East  Dulwich) .— 
The  only  books  1  can  recommend  you  on  timber 
buildings  are  Nicholson’s  “Carpenter  and  Joiner,” 
Rivington’s  “ Building  Constructions”  (Vols.  Land 
II.,  price  8s.  6d.  each  nett),  or  Seddon’s  “  Builders  and 
Building  Work,”  price  12s.  6d.  nett.  All  these  books 
are  thoroughly  practical  ones.— W.  B. 

Distance  between  Kailway  Carriages.  — 
Rinbt.— Your  question  calls  for  several  answers, 
each  applying  to  the  special  composition  of  the 
train.  On  suburban  and  local  lines  trains  are  run 
with  carriages  having  buffers  at  one  end  only,  the 
contiguous  end  of  the  next  carriage  being  fitted 
with  a  spherically  recessed  block.  The  vehicles  in 
this  case  are  connected  by  links  and  pins.  The  dis¬ 
tance  between  the  carriages  can  thus  be  restricted 
to  18  in.  The  distance  between  the  carriages 
coupled  by  the  ordinary  links  will,  in  some  cases, 
reach  4  ft.,  and  the  play  of  the  buffers  is  in  pro¬ 
portion.  The  actual  length  of  the  buffer  rods  varies 
with  the  type  of  buffer  used;  if  they  are  controlled 
by  leaf  springs  in  the  under  frame  of  the  carriage, 
the  rods  will  usually  extend  into  the  framing  for 
about  one-quarter  of  its  length.  If  spiral  springs 
are  used  abutting  against  the  inside  transom  of  the 
frame,  the  rods  will  be  shorter.  If  the  buffers  are 
self-contained,  as  in  the  "Brown"  or  "Turton” 
makes,  the  length  of  each  beyond  the  buffer-board 
of  the  vehicle  will  be  about  2  ft.  These  buffers  are 
controlled  by  volute  springs,  which  are  coiled  about 
the  tubular  trunk  of  the  buffer.  If  you  wish  to  get 
some  idea  of  the  number  of  buffers,  central,  side, 
and  combined  with  couplings,  you  should  run  over 
to  the  Leeds  Public  Library,  and  look  through  the 
Patent  Specifications.— F.  C. 

Ill  — Questions  Submitted  to  Readers. 

%*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Type  Ribbons.— J.  B.  (Jubbulpore.  C.P.,  East 
India)  writes  “  I  shall  feel  much  obliged  if  any 
reader  could  inform  me  howto  make  inking  ribbons 
for  a  typewriter  in  indelible  black  and  coloured 
inks.” 

Aniline  Colours.— Amateur  Chemist  writes : 
— “I  want  to  know  the  chemical  names  and 
synonyms  of  the  black,  blue,  magenta,  violet,  etc., 
aniline  dyes  sold  in  packets.  Also,  if  there  is  more 
than  one  compound  giving  same  colour,  the 
means  of  distinguishing  same.” 

Kites.— H.  N.  (Ipswich)  writes  : — “  I  should  like 
to  know  how  to  make  parachutes  that  may  be  sent 
into  the  air  like  kites.  Also,  how  can  I  make  orna¬ 
mental  kites  resembling  birds  and  animals ;  or 
where  can  such  information  be  obtained?” 

Paste. — H.  C.  (Old  Charlton)  writes  : — “  Can  you 
or  any  of  your  very  numerous  readers  inform  me 
howto  make  a  paste  which  will  not  dry  (say,  within 
a  fortnight),  ana  which  contains  no  grease  ?  Such 
a  paste  is  made,  I  know,  but  I  have  been,  up  to 
now,  unable  to  obtain  the  recipe,  or  even  the  com¬ 
pound  itself.” 

Enamel  on  Slate.  —  H.  A.  H.  ( Tunbridge ) 
writes  “  Can  any  reader  tell  me  where  to  pur¬ 
chase  enamelled  slate  in  small  pieces  suitable  for 
switch  or  fuse  bases,  or  give  particulars  for  enamel¬ 
ling  slate  for  the  same  purpose?  “ 

Pinhole  Photography. — H.  A.  H.  (Tunbridge) 
writes: — “Will  any  camera  do  to  take  views  by 
above  method?” 

Match  Brimstone.— T.  R.  (No  Address)  writes  : 
— “  Will  any  reader  tell  me  how  to  mix  the  liquid 
for  dipping,  and  what  are  the  ingredients?  Is  the 
brimstone  used  hot  or  cold  ?  ” 

Surveying. — C.  J.  T.  ( Devonport )  would  feel 
obliged  for  the  name  of  some  cheap  but  reliable 
book  on  Surveying. 

IV.— Questions  Answered  by  Correspondents. 

Copies  of  Photographs.— R.  A.  R.  B.  (Oxford) 
writes  to  Rectilinear  (see  No.  156,  page  830) “  You 
must  erect  the  photograph  at  such  an  angle  to  the 
light  that  no  light  is  reflected  from  its  surface  into 
the  lens.  Then  take  the  photograph,  giving  rather 
a  long  exposure.  When  developing,  use  a  good 
deal  of  bromide  and  not  very  much  ammonia,  and 
bring  the  picture  out  very  slowly,  so  that  the  result 


may  be  a  dense  negative,  with  as  much  contrast  as 
you  can  get  from  the  print.  An  isochromatic  plate 
would  be  the  best,  but  they  require  more  careful 
treatment  than  the  ordinary  brands.” 

Musical  Glasses.— Teacher  of  the  Zither 
writes,  in  reply  to  J.  R.  S.  (Liverpool)  (see  Work, 
No.  159) No  solution  is  required ;  all  that  is 
necessary  is  to  wash  the  hands  clean  from  grease. 
A  good  rub  with  pumice  stone,  and  afterwards  a 
wipe  with  a  cut  lemon,  will  ensure  a  clear  and 
brilliant  tone — always  supposing  that  your  glasses 
are  also  free  from  greasiness.  Instead  of  the  finger¬ 
tips,  some  performers  prefer  a  pad,  which  may 
readily  be  made  by  straining  a  small  piece  of  wash- 
leather  over  a  small  cork  bung,  the  leather  to  be 
freed  from  grease  and  acidulated  in  precisely  the 
same  way  as  mentioned  above  for  the  fingers.  A 
much  more  lively  tempo  may  be  achieved  by  the 
use  of  the  pad  than  is  possible  with  the  fingers,  as 
the  surface  is  so  much  greater.” 

A.  E.  T.  Monogram.— R.  D.  T.  ( Marylebone ) 

writes  :  —  "I 
notice  our  re¬ 
spected  cor¬ 
respondent, 
Shamrock 
(an  Emerald 
lad)  asks  for 
‘  A.  E.  T.’ 
monogra  m 
(see  No.  156, 
page  830).  I 
have  sent 
herewith  a 
design  which 
may  suit  our 
Emerald 
lad’s  pur¬ 
pose.  The  de¬ 
sign  is  a  little 
larger  than 
would  be  re¬ 
quired  for 
the  shield, 
but  Sham¬ 
rock  can  re- 
Shield  Monogram.  duceittosize 

required.” 

Lucifer  Match  Making.— A.  B.  C.  (Darlington) 
writes  to  Anxious  Inquirer  (see  No.  150,  page 
733) “  The  ingredients  are  nitre,  charcoal,  and 
sulphur,  the  proportions  of  which  vary  in  different 
factories.  The  sulphur  is  commonly  in  the  smallest 
quantity,  and  the  nitre  in  the  largest.  Some  take 
but  one  part  of  sulphur  to  seven  of  nitre;  others, 
three  or  four  of  nitre  to  one  of  sulphur  and  one  of 
charcoal ;  others,  two  pai  ts  of  charcoal  to  one  of 
sulphur.  There  are  differences  also  in  the  choice 
of  charcoal  and  the  sulphur,  and  the  purity  of  the 
nitre.  It  is  not  the  sulphur  in  the  compound  that 
first  takes  Are,  but  the  charcoal.  You  can  mix 
sulphur  and  nitre  in  as  many  different  proportions 
as  you  like,  but  none  of  the  mixtures  will  take  fire 
from  a  spark  without  the  addition  of  some  animal 
or  vegetable  inflammable  matter." 


Coffin  Plates.— Guglielmus  writes  to  H.  E.  L. 
(Stockton)  (see  No.  loo,  page  814) : — “  Get  some  quick- 
drying  japanners'  gold  size,  and  with  a  camel-hair 
or  sable  writer  (crow  size)  write  the  name,  etc., 
after  the  following  styles : 


Patterns  for  Coffin  Plates. 


When  sufficiently  tacky— which  it  should  be  almost 
as  soon  as  written,  if  you  do  not  put  the  size  on  too 
thick— rub  on  a  little  best  gold  bronze  with  a  hare's 
foot,  carefully  dusting  off  the  surplus  bronze  with  a 
flat  camel-hair  brush.  This  makes  a  very  effective 
plate,  and  has,  besides,  the  merit  of  drying  very 
quickly,  which  is  of  much  importance.  Care  must 
be  taken,  while  writing,  to  keep  a  piece  of  paper 
between  the  hand  and  the  plate,  as  the  slightest 
moisture  causes  the  bronze  to  adhere.  Of  course, 
it  is  easily  rubbed  off,  but  the  part  so  rubbed  gets 
polished,  thus  destroying  the  dead  surface  of  the 
plate.  The  above  method  is  suitable  either  for 
black  or  white  plates.  The  appearance  of  the 
writing  on  a  black  plate  may  be  considerably 
enhanced  by  shading  the  letters  with  the  gold 
size.” 

Catgut.— H.  M.  II.  ( Cambridge )  writes  : — “  In 
reply  to  Canoe’s  inquiry  re  ‘  Catgut  for  Angling 
Purposes  ’  (see  No.  157,  page  14),  I  should  advise  him 
to  get  '  Keene's  Guide  to  the  Manufacture  of  Fishing 
Tackle.'  I  quote  the  following  from  the  above- 
mentioned  work,  as  it  may  interest  other  readers  as 
well  as  Canoe  :  ‘  Silkworm  gut  is  manufactured 
chiefly  at  Murcia,  in  the  south  of  Spain.  .  .  .  About 
the  beginning  of  May,  the  silkworm  is  taken  and 
plunged  into  hot  vinegar,  and,  after  remaining  there 
for  a  few  hours,  the  workmen  slough  off  the  body 
from  the  intestine.  The  latter  is  then  stretched  out, 
and  each  end  is  wound  round  a  pin,  and  so  left  to 
dry.  These  threads  are  then  gathered  together  (all 
sizes  are  mixed),  and  in  a  few  days  are  ready  for 


sale.  The  gut  is  sold  in  this  state  by  the  pound 
weight,  and  is  purchased  by  the  gut  manufacturers. 
The  first  process  to  which  it  is  subjected  is  that  of 
being  put  in  a  bath  of  soap  and  soda,  when  the  outer 
skin  or  scale  comes  off.  It  is  then  laid  on  rods,  and 
hung  up  in  a  room  to  dry,  and  thereafter  placed  in 
an  oven  for  the  purpose  of  bleaching.  After  this,  it 
is  given  out  to  girls,  each  of  whom,  taking  each 
single  fibre,  puts  one  end  between  the  teeth,  holds 
the  other  end  with  the  hand,  and  rubs  it  (the  gut) 
with  a  wash-leather.  She  is  paid  so  much  per 
thousand  strands.  Next  day  she  sorts  out  the 
various  lengths  and  thicknesses  of  gut.  She  then 
again  rubs  each  strand  with  the  wash-leather,  and 
then  the  gut  is  passed  on  to  men,  who  tie  it  up  in 
bundles  of  one  hundred  of  each  length  and  thick¬ 
ness,  and  it  is  ready  for  sale.”  Mr.  Keene  says  he 
got  this  information  from  Mr.  Ramsbottom,  Great 
Market  Street,  Manchester,  who  annually  publishes 
a  ‘Gut  Report.’  He  also  quotes  from  this  ‘Gut 
Report’  the  prices  of  gut  (in  1884-5),  which  vary 
from  2d.  per  hundred  lengths  to  50s.  per  hundred, 
according  to  quality,  length,  etc.  etc." 

Picture-Frame  Making.— E.  B.  (No  Address) 
writes  to  Sentinel  (see  No.  159,  page  46)  “  I  have 

had  over  twenty  years’  experience  in  frame-cutting, 
and  I  can  safely  and  truly  say  that  the  best  way  is 
to  cut  them  with  the  aid  of  a’  mitre  block,  and  then 
to  shoot  them  with  a  keen-edged  plane.  It  beats 
all  the  machines  that  ever  were  invented  ;  and  as 
for  cramps,  while  they  are  screwing  one  on  I  can 
get  the  whole  frame  together,  and  every  corner 
glued  and  sprigged.  I  should  not  be  able  to  get 
through  one  quarter  of  the  amount  of  work  if  I  had 
to  bother  with  cramps.” 

Fretwork.— J.  Y.  (Woolwich)  writes,  in  answer 
to  W.  M.  (Brixton  Hill)  (see  No.  146,  page  154): 
—“If  he  will  publish  his  address  in  work,  I  will 
send  him  one  of  Skinner’s  catalogues,  as  I  have  one 
to  spare.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  SHor,  upon  which 
there  is  great  pressure  C.  W.  S.  (  Washington,  D.C. 5;  J.  'V.  R. 
(Liss)  ;  F.  T.  (Porthill) :  J.  R.  ( Dorchester ):  W.  L.  ( Leith ); 
J.  H.  C.  ( Halifax ) ;  J.  H.  K.  ( Uollinwood ) :  R.  N.  (Grays) ;  W.  H. 
(Bradford)",  J.  T.  ( Biggleswade J.  R.  R.  ( Stourbridge. i;  S.  P. 
(Uromsgrovt) ;  Learner;  Amateur  Frktworkkr;  T.  w.  e. 
(Bournemouth)  :  A.  P.  B.  ( Walthamstow )  ;  S.  K.  (Leytonstone) ; 
T.  A.  T.  ( Dublin )  ;  Amateur  Chemist;  J.  W.  (Dublin)  ;  A.  w. 
( Manchester ):  Apprentice  Lad:  A.  R.  (Falkirk):  w.  W. 
(Sheffield):  Incubator:  H.  G.  (Leith):  J.  H.  G.  (Birmingham)  ; 
Butcher;  T.  M .(Torquay)  ;  W.  B.  ( Honiton )j  J.  W.  i Chorlcy'-, 
Claudius;  Tinker;  Novelty  Mad;  Bona  Fidh  ;  J.  McC. 
Lochuiinnoch). 


NOTICE  TO  HEADERS. 

Next  week’s  issue  of  Work — i.e.,  No.  165 
— will  contain  the  Second  Article  of  the 
Series  on  “Design  and  Decoration  of  all 
Ages.”  The  subject  of  the  article  and 
illustrations  will  be  Egyptian  Ornament 
and  Design.— Ed. 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  (.4 K 

Cycle  Fittings,  mail-cart  wheels  and  shafts,  mitre- 
cutting  machines  and  cramps. — Walker  Bros.,  Welling¬ 
ton  Road,  Leeds.  [3  R 

Buyers  of  Gas  or  Steam  Engines,  Machinerv,  and 
Tools,  should  call  at  Britannia  Co  ,  ioo,  Houndsditch, 
London,  or  send  2d.  for  the  Tool  and  Machinery  Register, 
containing  4,000  lots  wanted  and  for  sale.  Address — 
Register,  Britannia  Co.,  Colchester.  [8  r 

Caplatzi’s  Matchless  Technical  Collections 

embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. 
Chenies  Street,  Bedford  Square.  L9  R 

The  Climax  Screw-chasing  Lathe  Attach¬ 
ment  for  3  to  6  in.  foot  lathes.  Enables  a  novice  to  cut 
perfectly  true  threads  of  any  pitch  from  8  to  30  per  inch  ; 
seen  working.  Price  57s.  6d. — Dresser,  Swan  Cycle 
Works,  Lewis  Grove,  Lewisham,  S.E.  [11  k 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is.— F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss6,  30  Fret  Brackets,  100  Sien  Writer’s  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is.  ;  postage  free.— F.  Coulthard,  Darlington  Street, 
Bath.  (1  s 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Serad 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  [12  R 

The  Model  Typewriter,  5s.  6d.  Specimen  of 
writing,  one  stamp.— Walton,  9,  Queen  Anne  Street, 
Stoke,  Staffs.  R 

Wanted. — Work,  Numbers  3,  6,  22,  42,  107.  108  i 
“Amateur  Mechanics,”  Vol.  1.,  bound  or  numbers  ;  North- 
cott’s  “  Lathe  Turning.”— Address,  R.  Tanner.  Portway 
House,  Frome.  I2  s 

Carpenter’s  Bench  for  sale,  cheap  ;  also  Goodall 
lathe,  with  fretsaw  attachment  and  tools.  Seen  by  appoint¬ 
ment. — Robinson,  12,  Sutton  St.,  Commercial  Rd.  [3S 
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LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMEBICAN  TOOLS  and  MACHINERY. 

&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Smd/or  Illustrated  Catalogue,  15a  Illustrations,  price  id., post  free. 
KODST,  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEEig  illustrated  catalogue. 

New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  110  Illustrations,  price  6d„  post  free.  Please  state 
Whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 
ADDRESS-  77,  and  7Sa,  HIGH  IlOTj  tt(>  RN,  LO.\DO\,  1V.V. 

entrance ’directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
V  inventions  Exhibition,  Please  name  this  Paper  when  writing. 


J  U  DD’S  First  &  Second  Year’s  Courses  of  Woodwork. 
suitable  for  Elementary,  Secondary  &  Technical  — — — — TT~r 

Schools.  1st  Year's  Course,  1/-  _ — 

and  Year’s  do.,  1/6  - . - JVL  51  ■ 


y  H  a  “ _ — - —  Brighton  :  W.  T.  Moulton  & 


The  2.  post 
2/4,  from  Technical 
or  the  Publishers, 
l  Co.,  4,  Church  St. 

London .  Moffatt  &  Paige,  28,  Warwick  Lane. 


95th  Thousand,  price  Is. 

CASSELL’S  SHILLING  COOKERY. 


<£400  |  GIVEN  AWAY!  |  £400 

^FOUR  HUNDRED  POUNDS^ 

WORTH  OF  FRETWORK  DESIGNS. 

7.  H.  SKINNER  &  CO.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  ail  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors  ;  Amateur  Joiners'  Benches  and  Tools  ; 
and  their  new  C£I*ESTIJk.£«  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  64  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue!.  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 

ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GKATJ>S 
Orse  Shilliogswortli  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  pi  ice  2s.  6d.,  post  ire**. 
6  ft.  assorted  Planed  Fretwood.  2s  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

DEREHAM, 


J,  H. 


SICINNER  CO.,  W  Department,  EAST 

Kindly  mention  this  paper  when  ordering. 


ESTABLISHED  1861. 

giRKBECKl 

Southampton  Buildings*  Chancery  Lane,  London* 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  ”  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  00  the  minimum  monthly  balances, 
when  not  drawn  below  ^ioo, 

STOCKS,  SHARES*  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBHCK  FREEHOLD  LAND 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

«T UM  €>  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  100  pp.  POST  FREE, 

Juno  Cushion,  £10  10s.  17/6  monthly. 

Juno  Pneumatic,  <£12  12s.  21/-  monthly. 

Or  Large  Discount  for  Cash. 


"OUNO* 

eusnoNTnE 


12  months'  guarantee  with  every  T’U/VO. 


large  discount  for  cash, 
and  riding  taught.  Ma¬ 
chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  dear. 

Metropolitan 

Machinists’ 

Ltd.  Works, 
Show-Rooms,  &  School, 

:  7 5  as  70,  Bishops- 
ga.te  Without* 
LOHB'ON, 


Cassell’s  Classified  Catalogue, 

containing  particulars  of  upwards  of  One  Thousand 
Volumes,  ranging  in  price  from 

Threepence  to  Fifty  Guineas f 
will  be  sent  on  request,  post  free,  to  any  address. 
Cassell  &  Company,  Limited,  Ludgaie  Hill ,  London. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2S.  6d.  Length,  gin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

BKOSEZ.EV  SON,  323,  HIGH  HOLBORW. 

THE  FINEST  CYCLES  !  lustrated 

Lists  gratis  and  post  free.  Easy  terms, 
from  105.  monthly.  Immense  variety  of 
new  and  second-hand  ma¬ 
chines  from  JJS  to  JgSSS* 
Over  5,000  Testimonials. 
See  our  Cushion  and  Pneu¬ 
matic  Safeties  in  great  va¬ 
riety.  British  Cycle 
MFC.  CO.,45,Everton  Rd., 
Liverpool;  Manchester  De- 
■fc— vua.-t  p6t  :  6,  Palatine  Bldgs., 
Victoria  Street;  London 
Works.  Showrooms,  and  Cycling  School ;  42.  High  St,  Camden  Town. 


THE  HEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  $ 

and  marble  veins  to  any  painted  surface, 

completely  surpassing  all  hand  work,  ^ 

on  account  of  its  Perfect  re-  ^d^ 

^d\df  ** lo  gram 
semblance  to  the  natural  QjQ. /  and  varnish 

wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  Kd ^ niinutes  >'  cost  of  mate* 

.  rial  only  id.  Send  Is,  6d. 

~  for  sample  yards  of  different! 

^jd^dflfL*  Oak  Grains,  or  2S,  6d.  for  sample 

^d  roll  and  samples.  See  Article  in  this 

s*d Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

OEOK.O-E  ESKTO-JB3L,, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations. 


XXEAT-RiESXS'nKrG- 

MASTIC  PAINTS  AND  ENMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLECTJE?,  ST  cSs  S  O  1ST  . 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

(See  “Work”  of  the  gtk  January ,  1892.) 


INDIA  RUBBER  STAMPS. 

For  heading- 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattem 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, as.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box.  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


BUILDING  EXHIBITION,  1892. 

British  Architect,  25/3/92,  reports : — 

“  A  very  extensive  and  attractive  show  of  hand-carved  woodwork  is  made  by  the 

Hand-Carved  Woodwork  Supply  Company,  of  258,  Old  Street,  E.C., 

comprising  ornamental  overdoors,  door  centres  and  panels,  and  carved  ornamental 
fittings  for  doers,  pediments  and  cabinet  tops,  brackets,  pateras,  small  and  large  pillars, 
newels  and  balusters,  terminals,  capitals,  bases,  and  centres  for  pilasters,  etc.  etc.” 
Exhibition  Catalogue  with  278  Illustrations,  and  Price  TAst, 

7d,  post  free.  (State  paper.) 


New  Issue,  in  Monthly  Parts,  price  (id. 

The  Book  of  Health. 

Part  1  ready  May  26,  price  6d. 

The  Book  of  Health  is  a  comprehensive  Work  written  by  Eminent 
Physicians  and  Surgeons,  placing  before  the  reader,  in  language  free 
from  technical  obscurity,  the  principal  rules  that  should  be  adopted  for 
the  preservation  of  Health. 

“The  Book  of  Health,”  says  the  Lancet ,  “  is  what  it  aims  to  be — authoritative, 
and  must  become  a  standard  work  0/  reference  not  only  with  those  who  are  responsible 
for  the  health  of  schools,  workshops,  and  other  establishments  where  there  is  a  large  con¬ 
course  of  individuals,  but  to  every  member  of  the  community  who  is  anxious  to  secure 
the  highest  possible  degree  of  healthy  living  for  himself  and  for  his  family.” 

CASSELL  &  COMPANY,  Limited,  Luagate  Hill,  London. 


The  May  Number  of 

“  Ldttle  polks” 

contains  a  portrait  in  colours  of  Queen  Wilhelmina  of  the  Nether¬ 
lands,  the  youngest  Queen  in  the  World,  and  full  particulars  of  the 
scheme  by  which  the  readers  of  this  magazine  can  have  their  portraits 
painted  in  oils.  Further  instalments  of  “The  Next-Door  House,” 
by  Mrs.  Molesworth,  and  “Through  Snow  and  Sunshine,”  by 
Henry  Frith,  are  furnished.  The  “Busy  Place”  dealt  with  is  the 
Royal  Albert  Docks,  while  the  New  Tower  Bridge  is  described  and 
illustrated  in  the  Series  of  “Some  Wonders  of  To-Day.”  The 
complete  stories  and  articles  include,  “  Hemmed  in  by  the  Sea,”  by 
David  Ker  ;  “  Wanted — a  Prime  Minister  !  ”  with  three  illustra¬ 
tions  by  H.  R.  Millar;  “Respecting  the  Rascal  Raven,”  “Aunt 
Pollie’s  Parties,”  “  Bumpety-Thumpety  ;  or,  The  Elephant’s  Birthday 
Sports  ”  (illustrated),  etc,  ;  while  “Con’s  Adventures  in  Westminster 
Abbey  ”  are  concluded.  The  regular  features  of  the  magazine,  such 
as  “Sunday  Afternoon  Chats,”  “Pages  for  Very  Little  Folks,”  etc., 
are  included  in  the  Part,  which  contains  also  many  other  stories  and 
poems,  and  is  fully  illustrated.  (Price  (id.) 

CASSELL  &.  COMPANY.  Limited,  Ludgate  Hill,  London. 
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“  WORTH  A  fiUIMEA  A  BOX.” 

REECHAM’S  PILLS. 

LARGEST  SALE  IN  THE  WORLD 


A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders. 

SUCH  AS 


Sick  Headache,  Constipation,  Weak  Stomach,  Impaired  Digestion,  Disordered  Liver, 

and  Female  Ailments. 

Wholesale  by  the  Proprietor,  THOMAS  BEECHAM,  ST.  HELENS,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9id.,  Is.  I£d.,  and  2s.  9d.  each 

Full  directions  with  each  box. 


BEECHAM’S  TOOTH  PASTE 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay. 
It  is  composed  of  the  best-known  ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth 
(which  cause  them  to  decay  and  become  loose),  and  the  CURE  of  spongy  or  unhealthy  gums,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste 
need  occur ;  the  packages  are  pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling-bag.  They  are  sold  everywhere 
for  One  Shilling  each. 


PROFITABLE  HOME  WGRK. 

With  Booth  Brothers'  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  MAKERS,  DUBLIN . 


C.  BRAND  AUER  &C9? 

HRCULAR  DC  MC 
►  POINTED  rC  vi  D 

NEITHER  SCRATCH  NOR  SPURT. 

BIRMINGHAM 


(33 

London  Warehouse:  1  3  4,  UV E  W G  A T E  ST. 


Every  Month,  price  4d. 

CASSELL’S  RAILWAY  TIME  TABLES 

And  Through- Route  Glance- Guide. 

“Cassell’s  Time  Tables  may  be  safely  recommended  to  all  intent  upon  a  railway  journey,  as  the  clearly  tabulated  routes  and  the  useful  maps 
of  the  suburban  and  provincial  railway  systems  which  they  contain  will  enable  the  passenger  to  select  the  train  required  without  the  slightest  difficulty  or 
uncertainty. "—Morning  Post. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London ,  and  all  Booksellers ;  and  at  the  Bookstalls. 


Hi  Is.  aTia-iEt  of 

AtOENBStTE  LIQUID  GOLD 

OX  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing  ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T,  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


CLEAN  HANDS! 


For  Everyone ,  no  matter  what  the  Occupation, 


Nothing  has  ever  been  invented  that  will  so  thoroughly  cleanse  and  whiten  the  hands 
as  our  Rubber  Brush.  Used  with  soap  and  water,  it  will  remove  all  kinds  of  stains. 
Ink*  Tar,  Iron  Stains,  and  Paint,  yielding  easily  to  it,  without  injuring  the  most 
delicate  skin,  as  is  done  by  using  pumice  stone,  bristle  brushes,  &c. 

Price  Is.  Larger  Size,  price  2s. 

We  are  also  the  makers  of  BAILEY'S  CELEBRATED  RUBBER  BATH  and 
FLESH  BRUSHES,  price  5s.  each  ;  COMPLEXION  BRUSHES,  price  3s.  (id. 
each  ;  RUBBER  TOOTH  BRUSHES,  pric e  lOd.  and  Is.  each;  and  TEETHING 
RINGS,  price  5d.  each. 

To  be  had  from  all  Chemists  and  Dealers  in  Toilet  Goods ,  or  will  be  sent ,  post  free, 
on  receipt  of  price  by  the  Manufacturers , 

DAVID  MOSELEY  &  SONS,  14,  Aldermanbury  Avenue,  London,  E.G. 

Ardwick,  Manchester  ;  and  57,  Miller  Street,  Glasgow. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvage,  London,  E.C. 
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WORK  WORLD. 


Ormolu  workers,  silversmiths,  jewellers, 
and  all  others  who  may  have  to  mount  up 
beautiful  Algerian  onyx,  will  do  well  not  to 
be  deceived  by  its  appearance  into  thinking 
it  is  as  hard  and  as  tough  as  onyx  is  generally. 
It  is  not.  It  can  be  filed  and  drilled  quite 
easily,  but  will  not  stand  any  more  rough 
usage  than  will  alabaster— of  which  it  is  a 
variety. 

*  # 

We  may,  perhaps,  dare  to  confess  our 
admiration  for  the  beauty  of  colour  and 
effect  to  be  found  in  the  humble  ribbon 
jaspers  and  agates.  These  pebbles,  as  they 
are  mostly  termed,  will  often  well  repay 
examination,  and  they  would  receive  greater 
attention  if  their  smaller  but  more  attractive 
relations,  the  diamond,  ruby,  and  sapphire, 
■did  not  monopolise  all  the  fashionable  taste. 

#  * 

Architects— -and  there  are  many — who 
have  no  practical  knowledge,  frequently 
specify  scantlings  of  timber  which  are  so  far 
different  from  the  usual  imported  sorts  of 
sawn  timbers  as  to  necessitate  a  large 
amount  of  extra  cutting,  waste,  and  worry. 
Surely  it  is  not  too  much  to  ask  that  pro¬ 
fessional  men  should  master  such  practical 
details  as  these  ;  and  that  the  Royal  In¬ 
stitution  of  British  Architects  should  include 
this  subject  in  their  examinations  is  not  an 
unreasonable  suggestion. 

*  * 

Wire  glass  is  the  name  of  a  new  article  on 
the  Dresden  market.  It  is  indifferent  to  the 
most  abrupt  changes  of  temperature,  and 
will  even  withstand  open  fire.  The  glass  is 
especially  adapted  for  skylights,  since  the 
powerful  resisting  qualities  of  the  material 
enables  the  usual  wire  protectors  to  be 
dispensed  with.  It  cannot  be  cut  by  the 
diamond  save  with  great  force,  nor  can  it 
be  broken  without  causing  considerable 
noise.  For  these  reasons  wire  glass  is 
claimed  to  be,  in  a  measure,  burglar-proof. 

#  * 

The  Irish  Industries  Association  is  doing 
really  good  work.  It  is  making  all  arrange¬ 
ments  for  an  exhibition  of  laces,  linens, 
embroidery,,  woollen,  and  other  industries,  at 


the  World’s  Fair,  Chicago.  Loans  have 
been  granted  by  the  Association  with  the 
object  of  promoting  the  lace  and  crochet 
industries  as  follows  : — To  the  Lace  School, 
Carmelite  Convent,  New  Ross,  £50  ;  to  the 
Torchon  lace  centre,  Laccafid,  £40 ;  to  the 
Bath  and  Shirley  Lace  School,  £50,  Other 
sums  have  been  devoted  as  prizes  to  indi¬ 
vidual  workers  and  to  teachers  for  the  fur¬ 
therance  of  technical  education  in  design. 

*  # 

Masonry  executed  in  very  cold  weather  is 
not  well  thought  of,  but  it  appears  that 
in  Norway  building  operations  are  success¬ 
fully  carried  on  at  temperatures  as  low  as 
2°  Fahr.,  and  that  work  compares  favourably 
with  summer  work.  The  Christiania  builders 
maintain  that  it  is  superior.  The  secret  of 
successful  work  under  these  conditions  is  the 
use  of  unslaked  lime.  The  mortar  is  mixed 
in  small  quantities  at  a  time,  being  made  up 
immediately  before  use  ;  and  it  must  be  put 
in  place  before  it  loses  the  heat  due  to  the 
slaking  of  the  lime.  The  lower  the  tem¬ 
perature,  the  larger  the  quantity  of  lime 
required. 

*  * 

The  work  of  constructing  the  Lancashire, 
Derbyshire,  and  East  Coast  Railway  has 
been  commenced  without  any  undue  delay. 
The  contract  for  the  central  section  of  the 
railway  has  already  been  let.  Huts  for  the 
accommodation  of  the  navvies  have  been 
erected  at  Bolsover,  and  some  of  the  plant 
used  in  constructing  the  Manchester  Ship 
Canal  has  been  obtained.  At  Monsal  Dale, 
a  secluded  valley  in  Derbyshire,  the  line 
will  be  carried  on  a  viaduct  272  ft.  in  height 
— the  loftiest  in  the  Kingdom.  The  noted 
viaduct  near  Louisville,  United  States,  is 
6  ft.  lower  than  this.  It  was  erected  in 
ninety-six  days,  and  has  safely  borne  the 
wear  and  tear  of  traffic  since  1877. 

*  # 

The  present  method  of  producing  sheet 
steel  for  the  manufacture  of  tin-plates  is  one 
involving  melting  in  the  converter,  casting 
into  ingots,  reheating,  and  compression  or 
slabbing  by  means  of  hydraulic  compressors 
and  passing  through  the  rolling  mill.  Sir 
H.  Bessemer  proposes  to  dispense  with  these 
intermediate  processes,  and  to  pass  the  fluid 
metal  between  water-chilled  rollers,  securing 
homogeneity  and  toughness  equal  or  superior 
to  that  produced  by  the  present  roundabout 


method.  The  process  was  introduced  some 
years  ago,  but  in  a  less  perfected  form,  and 
the  tin-plate  makers  did  not  care  to  take  it 
up,  but  it  is  probable  that  in  the  face  of  in¬ 
creasing  American  and  other  competition 
they  will  now  be  more  inclined  to  give  it 
attention. 

*  # 

The  Birmingham  Canal  Navigation  Com¬ 
pany  will  apply  to  the  Board  of  Trade  for 
power  to  alter  their  rates  and  tolls,  by  which 
freightage  will  in  many  cases  be  more  than 
doubled.  Here  the  great  railway  and  canal 
companies  are  practically  one,  as  for  the 
greater  part  of  their  distances  both  run  side 
by  side.  Traders  who  were  looking  forward 
to  water  carriage  as  a  relief  from  exces¬ 
sive  railway  rates  had  apparently  overlooked 
this  fact.  Not  so  the  railway  company.  Such 
arbitrary  action  not  only  increases  the  cost 
of  coal  to  the  householder  and  traders,  but 
seriously  cripples  trade.  It  ought  surely  to 
lead  to  concerted  action  on  the  part  of  all 
interested  classes,  and  hasten  the  day  when 
English  railways  shall  be  more  directly  under 
State  control — i.e.,  for  the  good  of  the 
country,  and  not  for  the  benefit  of  a  few 
private  investors  and  capitalists. 

*  * 

The  usual  form  of  drawing-board  for 
stretching  the  paper  consists  of  a  panel  let 
into  a  frame,  but  if  a  larger  size  than  one 
easily  made  with  a  panel  be  required,  it  can 
be  prepared  in  the  following  manner.  The 
ordinary  drawing-board,  with  the  slabs 
secured  to  battens  at  the  back,  has  made  in 
it  a  groove  of  square  section — say  of  i  to 
i  in.  side,  according  to  size— running  round 
its  face,  just  inside  the  edge.  Into  this  groove 
four  slips  of  wood,  like  the  square  rules  so 
common  in  French  schools  and  offices,  fit 
easily.  The  paper  is  wetted  in  the  usual 
manner,  and,  when  fully  expanded,  is 
attached  to  the  board  by  means  of  the  slips 
being  forced  into  the  grooves,  carrying  with 
them  the  edges  of  the  paper.  When  it  is 
required  to  release  the  drawing,  all  that  is 
necessary  is  to  push  out  the  slips  from  the 
back  by  a  pencil  thrust  into  holes,  several  of 
which  are  bored  from  the  bottom  of  the 
grooves  right  through  to  the  back.  To  ac¬ 
commodate  different  thicknesses  of  paper, 
the  slips  may  be  made  to  fit  very  easily  in 
the  grooves,  and  be  retained  in  place  by 
slight  plate  springs. 


i3o 


Oldham  is  to  have  the  electric  light  instead 
of  gas.  As  a  rule  the  northern  towns  are 
backward  in  electric  progress  compared  with 
some  of  the  southern  towns,  several  of  which 
have  long  had  the  new  light. 


HOW  TO  MAKE  A  PORTABLE  HOT¬ 
AIR  OR  VAPOUR  BATH. 

BY  R.  A. 

Introductory  Remarks.  —  This  article  is 
written  mainly  in  response  to  a  correspond¬ 
ent  who  wished  for  instructions  to  make 
the  above-mentioned  article  ;  therefore, 
though  I  shall  give  all  necessary  particulars, 
yet  it  will  be  in  a  more  terse  form  than  is 
usually  adopted  :  a  slavish  following  of  ideas 
is  not  required.  I  will  give  a  general  de¬ 
scription,  with  details  where  necessary,  and 
the  intelligent  reader  will  be  at  liberty  to 
alter  dimensions  and  modify  or  add  to 
arrangements  as  may  suit  his  individual 
requirements.  With  these  remarks,  I  will 
commence  to  describe 
The  Case. — This  can  be  of  any  wood  the 
maker  chooses  ;  good  deal  will  do  as  well  as 
anything,  and  is  easy  to  work.  It  is  in  shape 
a  rectangular  box,  higher  at  the  back  than 
the  front.  Fig.  1  is  a  general  view  of  it, 
with  dimensions  as  follows  :  Size  at  bottom, 
3  ft.  6  in.  by  2  ft.  6  in. ;  height  at  back, 
3  ft.  10  in.  ;  height  in  front,  2  ft.  9  in. 
In  the  front  are  two  doors,  a,  a  ;  on  the  top 
are  another  pair  of  doors  or  lids,  B,  B,  hinged 
to  the  sides  of  the  box.  These  lids  have  a 
semicircular  piece  cut  out  of  each  side,  and 
nicely  smoothed  and  rounded  off ;  this  is 
where  the  head  of  the  sitter  comes  through. 
I  might  mention  in  passing  that  a  friend  of 
mine  suggested  a  sloping  reading-desk  to  be 
fixed  at  the  lower  part  of  one  of  the  doors, 
so  that  the  bather  could  place  his  Work 
upon  it,  and  peruse  it  whilst  enjoying  the 
pleasures  of  the  bath.  I  refrain,  however, 
from  adding  any  such  refinement  to  my 
plan,  fearing  that  it  might,  if  adopted,  cause 
the  user  of  it  to  stay  longer  in  the  bath  than 
would  be  good  for  him.  After  this  warning, 
anyone  can  add  the  desk  who  wishes  to  do  so. 

It  is  not  my  intention  to  give  de¬ 
tailed  instructions  of  the  making  of  the 
case,  and  will  leave  it  to  the  judgment 
and  taste  of  the  reader  whether  the  sides 
and  doors  shall  be  plain  or  panelled,  and 
other  little  details  of  making.  I  would 
advise  that  no  fastenings  of  any  kind 
be  used  to  the  doors,  in  case  the  occupant 
wishes  to  step  from  the  bath  very  quickly. 
A  stop  can  be  placed  to  keep  the  front  doors 
from  going  inwards,  or  they  can  be  hung 
low  enough  for  the  door  to  close  against  the 
bottom,  which  will  answer  the  same  purpose. 
The  two  top  doors  should  project  or  overlap 
the  front  doors  an  inch  or  two,  and  a  strip  of 
wood  nailed  on  so  that  when  they  are  shut 
they  will  keep  the  front  doors  closed.  The 
occupant  of  the  bath,  by  simply  pushing 
the  top  covers  and  pressing  forward  the 
front  doors,  has  at  once  free  passage  from  it 
in  an  instant.  The  hinges  for  the  top  covers 
should  be  those  known  as  stop  hinges,  so 
that  the  cover  will  only  open  to  the  extent 
of  a  right  angle  to  the  position  they  are  in 
when  closed  ;  or,  instead  of  this,  cords  or 
leather  straps  may  be  used  to  attain  the 
same  object — viz.,  to  prevent  them  falling 
right  back  when  thrown  up  by  the  occupant. 
I  think  this  description  will  suffice  for  the 
case,  so  we  will  now  proceed  to  the 
Internal  Arrangements. — First,  the  stool 
or  seat.  This  should  be  20  in.  or  22  in. 
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high ;  an  ordinary  chair  is  hardly  high 
enough  to  admit  of  the  apparatus  we  shall 
require  to  fit  up  beneath  it.  I  should  make 
it  square,  with  four  plain  legs  without  bars 
of  any  kind  across,  and  the  seat  about  12  in. 
square.  It  could  have  a  back  or  not,  at  the 
option  of  the  maker,  and  a  few  holes  might 
be  bored  in  the  seat.  The  next  thing  to 
consider  is  the  heating  and  vaporising 
arrangements.  For  the  lamp,  I  should  ad¬ 
vise  a  Hinks’  duplex  burner,  fitted  to  a  tin 
tank  about  9  in.  square  by  2  in.  deep.  Get 
one  of  the  kind  that  has  an  extinguishing 
lever,  which  will  be  useful.  We  now  come 
to  the  most  important  part  of  all — viz.,  the 
vaporising  arrangement.  I  have  thought 
of,  and  rejected,  several  plans,  but  at  last  I 
have  decided  to  recommend  a  method  and 
apparatus  that  will  act  as  a  reservoir  for  the 
water,  and  at  the  same  time  conduct  away 
the  heat  from  the  lamp.  Reference  to  Fig.  2 
will  assist  in  the  explanation  which  I  will 
now  give.  A  is  an  elbow  and  flange  of  2  in. 
pipe,  to  be  fixed  to  the  back  of  the  case  ;  b 
is  the  reservoir.  It  consists  of  an  inverted 
funnel  with  a  deep  band  round  the  outside  ; 
this  you  will  have  to  get  made — any  tin¬ 
smith  will  understand  what  you  mean.  The 
shaded  part  shows  the  water,  which,  of 


Portable  Vapour  Bath.  Fig.  1.— General  View 
of  Case.  Fig.  2.— Water  Holder— A,  Heat  Pipe ; 
B,  Reservoir  ;  C,  Elbow. 


course,  would  be  all  round.  It  must  be 
made— or,  rather,  it  had  better  be  made — of 
copper.  Three  legs  should  be  riveted  on,  of 
sufficient  height  to  allow  the  lamp  to  be 
placed  beneath  it.  c  is  an  elbow  to  slip  on 
the  funnel  top  and  into  the  pipe  in  the 
back  of  the  case.  To  work  the  arrange¬ 
ments,  you  have  simply  to  place  the  lighted 
lamp  upon  the  floor,  place  the  funnel 
and  pipe  in  position,  fill  the  funnel  nearly 
full  of  water  (hot,  of  course),  place  the 
stool  over  the  apparatus,  and  by  the 
time  you  are  ready  for  the  bath  it  will  be 
ready  for  you.  I  need  not  take  up  further 
space  by  detailing  means  whereby  the  heat 
may  be  increased  or  lessened  :  _  they  will 
suggest  themselves  to  the  ingenious  opera¬ 
tor.  I  will  just  mention  that  a  cord  can 
be  attached  to  the  extinguishing  lever,  so 
as  to  enable  the  sitter  to  put  it  out  at 
once  should  he  wish  to  do  so.  This  cord 
would  have  to  be  run  through  an  eye 
below  the  lever,  as  the  levers  are  made 
to  pull  down.  A  talc  spreader  on  the 
top  of  the  chimney  would  be  an  advantage, 
as  it  would  diffuse  the  heat  to  the  sides  of 
the  funnel  better.  It  would  also  be  better 
if  the  chimney  of  the  lamp  were  made  of 
copper,  with  a  talc  front,  as  it  could  be  a 
little  shorter,  which  would  be  an  advantage, 
and  the  expense  of  breakage  would  be  saved. 
These  copper  chimneys  can  be  obtained  to 
order  from  any  ironmonger.  This  concludes 
my  instructions  and  suggestions.  I  trust 
they  will  be  of  service,  not  only  to  the 
original  querist,  but  to  all  Work  readers. 
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BOOT  AND 'SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

Buying  the  Lasts,  and  Fitting  Them  up  to  the 
Measure  of  the  Foot. 

Buying  the  Lasts. — It  has  been  said, 

“  The  first  thing  in  a  boot  is  the  last,”  and 
in  writing  the  following  articles  upon  the 
above  subject  it  will  be  seen  I  have  thought 
it  best  to  deal  with  the  last  first. 

In  making  a  pair  of  boots  or  shoes, 
the  lasts  are  the  one  thing  that  cannot  be 
done  without.  German  made  lasts  can 
be  got  now  at  nearly  all  leather  and  grindery 
shops.*  Prices  range  from  9d.  to  2s.  per 
pair,  according  to  whether  they  are  wanted 
for  the  purpose  of  ladies’,  gent’s,  or  children’s 
boots.  Many  of  these  lasts  are  not  of  good 
shape,  but  if  you  buy  a  pair  of  four  or  five 
fitting,!  there  is  nearly  always  enough  stuff 
of  which  to  make  a  good  pair  of  lasts. 

The  dotted  lines  in  Fig.  1  indicate  the 
faulty  parts  of  these  lasts  ;  but  these  faults, 
with  a  little  skill  and  trouble,  and  a  good 
rasp,  can  soon  be  set  right.  In  doing  this, 
the  plan  of  the  bottom  of  the  lasts  should 
be  shaped  as  in  Fig.  2.  This  will  save  the 
trouble  and  expense  of  going  to  the  last 
maker  and  having  a  pair  made,  and  you  will 
really  get  a  good  shape,  for  they  can  be  got 
to  the  shape  of  your  foot  as  well  by  your¬ 
self  as  anyone,  and  then  you  not  only  take 
the  credit  of  making  the  boot,  but  also  of 
fitting  it.  This  will  give  you  courage  to 
try  a  pair  for  anyone  else. 

Fig.  1,  minus  the  dotted  lines,  shows  the 
proper  shape  of  a  last — being  not  too  round 
at  the  bottom  (a),  nor  projecting  too  much  at 
B  or  c,  for  a  round  bottom  will  not  only  make 
the  toe  turn  up,  but  will,  while  the  boot  is 
being  worn,  cause  undue  strain  on  certain 
parts  of  the  front  (or  vamp).  If  there  is< 
too  much  stuff  at  b  it  will  tend  to  throw  the 
heel  of  the  boot  too  far  back,  and  also  make 
it  higher  at  the  breast  (d)  than  at  the  back, 
as  shown  by  the  two  lines  B  and  D,  whereas, 
if  taken  off,  the  heel  can  be  built  in  pro¬ 
portion  all  round,  as  shown  by  DandE.  The 
disadvantage  of  a  last  being  too  prominent  at 
the  place  c  is  that  it  makes  tne  toe  of  the. 
top  an  exceedingly  difficult  thing  to  last  in. 

In  Fig.  2  it  will  be  seen  that  there  are 
three  shapes  of  toes,  but  this  should  make 
no  difference  in  the  construction  of  the 
inside  of  the  last ;  for,  no  matter  what  the 
shape  of  the  last  is  to  be,  room  must  be 
given  for  the  great  toe,  or  a  bunion  will  be 
the  result 

The  plan  of  the  bottom  of  the  last  (Fig.  2) 
is  (it  will  be  seen  by  comparison)  designed, 
to  suit  the  requirements  of  the  foot,  as  it  is 
drawn  on  the  sheet  of  paper  (Fig.  3). 

To  take  the  measure  of  the  foot,  place  a. 
sheet  of  paper  on  the  floor,  or  any  smooth 
surface.  Then  let  the  person  stand  full 
weight  upon  it,  and  draw  an  outline  of 
the  foot  on  the  paper,  being  careful  to- 
hold  the  pencil  quite  perpendicularly  at  the 
toe  and  heel  (c  and  d,  Fig.  3).  Then  draw  a 
second  and  third  line  as  a  and  B,  to  give  the 
curvature  of  the  waist.  It  is  customary 
then  to  take  the  length  of  the  foot  with  a 
size-sticky,  but  as  this,  and  the  measuring 


*  “  Grindery  ”  is  the  term  used  for  such  things  as 
hemp,  flax,  wax,  bristles  (hog's  hairs),  rivets,  pegs, 
heelball,  etc. 

t  “  Fitting  "is  the  girth  measurement  of  the  joint 
and  instep. 

i  A  size-stick  is  a  tool  in  the  form  of  a  rule.  It  has 
an  upright  at  right  angles,  which  is  a  fixture  at  one 
end,  and  another  to  slide  up  and  down,  which  (as 
the  stick  is  pressed  against  the  sole  of  the  foot  and 
the  fixed  upright  at  the  back  of  the  heel)  can  be  set 
ad  libitum  to  the  top  of  the  toe,  to  indicate  the 
length  on  the  stick. 
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of  the  last,  is  the  only  use  for  the  tool,  I  do 
not  think  it  necessary  to  do  more  than  give 
a  description  of  it,  as  in  the  footnote. 

Fig.  4  represents  a  penny  tape  measure 
(shoemaker’s) ;  it  has  inches  on  one  side, 
and  sizes  (three  to  an  inch)  on  the  other. 
A  5’s  last  measures  just  10  in.  Before 
buying  the  lasts,  take  the  length  of  the 
draft  from  c  to  d  (Fig.  3)  with  this  tape, 
and,  supposing  it  to  measure  size  5,  you  will 
need  a  last  size  7.  Had  the  length  been 
taken  with  a  size-stick  off  the  ground,  it 
would  only  have  drawn  size  4,  but  you 
would  have  needed  a  7’s  just  the  same.  This 
proves  that  the  joints  in  the  toes  elongate 
in  walking,  and  shows  the  urgent  necessity 
of  having  the  boot  or  shoe  longer  than  the 
foot.  When  the  size  of  the  loot  has  been 
taken,  as  shown  by 
Fig.  5,  it  should  be 
put  upon  the  drawing. 

The  next  measure  to 
be  taken  is  the  joint. 

This  should  be  done 
with  the  inch  side  of 
the  tape.  It  must  en¬ 
circle  the  whole  of 
the  joint,  and  be  only 
drawn  just  tight.  For 
this  measurement  we 
must  pass  under  the 
foot  at  e  e  (Fig.  3), 
and  over  the  great 
toe  joint  and  knuckle 
of  the  little  toe,  as  a  b 
(Fig.  5),  this  measur¬ 
ing  8  in.,  which  we 
then  place  on  thedraft, 
and  so  on  with  each 
measure  until  all  is 
taken.  Now  take  the 
second  joint,  passing 
the  larger  parts  of  the 
ball  of  the  foot  as  c  D 
(Fig.  5),  and  next  the 
instep,  letting  the 
tape  pass  under  the 
hollow  of  the  inside 
waist  e  (Fig.  5),  across 
the  bone  F  (Fig.  3),  and 
instep  bone  F  (Fig.  5). 

Then  the  heel  measure 
is  taken,  passing  round 
the  extremity  of  heel 

(g) ,  under  the  ankle 

(h) ,  and  across  the 
throat  of  the  foot  (1). 

The  leg  measure  is 
taken  about  lj  in. 
above  the  ankle  bone 
(h)  round  the  leg  from 
j  to  j. 

In  fitting  up  the  last  to  the  measure  taken, 
if  it  be  for  a  gentleman’s  ordinary  foot,  one 
not  too  bony  or  very  fat,  and  the  boots  are 
wanted  to  fit  well  and  not  too  easy,  then 
let  the  last  be  exactly  the  same  measure  as 
that  of  the  foot.  If  it  be  for  a  lady’s,  it  will 
need  to  be  about  half  a  size  *  smaller  than 
the  measure  at  the  joints  and  instep,  unless 
the  boots  are  wanted  very  easy.  If  wanted 
easy  for  gentleman’s  boots,  make  them  about 
half  a  size  over  the  measure.  For  all 
children’s  work  about  a  quarter  over  the 
measure  must  be  taken. 

If  you  can  get  an  old  shoe  that  is  of  no 
more  use  for  wear  it  will  be  found  to  be  one 
of  the  safest  guides  to  a  fit.  You  can  fit  the 
last  up  to  it— that  is,  if  the  shape  of  the  toe 
you  want  to  make  is  not  wider  than  the  old 
shoe  ;  if  it  is,  you  must  cut  the  toe  of  the 
shoe  right  round,  to  admit  of  its  spreading 

*  A  sixth  of  an  inch.  ? 


out  to  the  shape  of  the  last  you  are  about  to 
put  in.  By  fitting  a  new  last  into  an  old 
shoe,  you  can  soon  see  if  it  is  of  the  size  and 
the  shape  to  suit  your  tread.  If  it  wants  a 
piece  on  anywhere,  for  a  corn  or  bunion, 
this  can  soon  be  added  by  means  of  pegging 
on  a  piece  of  leather.  Should  you  want 
such  a  piece  the  exact  spot  is  very  readily 
found  while  the  last  is  in  the  shoe,  for,  if  it 
is  deficient  at  any  particular  part,  the  leather 
of  the  old  shoe  will  be  baggy.  Then  an 
awl  hole,  pierced  through  it  into  the  last, 
will  show  exactly  the  place  where  you  want 
the  room  and  where  you  will  need  to  make 
the  last  larger. 

Should  the  last  be  a  little  too  small  in  the 
fitting  (girth),  or  you  should  want  to  make 
another  pair  of  boots  a  little  larger  to  allow 


2,  3,  and  4  in  Fig.  10.  Each  piece,  however, 
must  be  put  on  separate  and  allowed  to  dry 
in  order  to  block  it  to  the  last  before  it  is 
taken  off ;  then  the  edges  can  be  cut  evenly  all 
round,  taking  care  not  to  take  the  block  (or 
shape)  out.  Each  piece  must  be  served  the 
same  way.  For  the  benefit  of  booking*  them, 
they  can  be  marked  1,  2,  3,  and  4,  as  shown 
above.  Bunion  pieces  should  be  pegged  on 
with  fine  j  in.  pegs.  The  piece  of  leather 
must  be  put  on  wet,  and  pegged  so  that 
it  can  be  skived  down  all  round  smooth  to 
the  last,  leaving  an  even  projection  to  the 
shape  desired.  To  put  in  pegs,  a. hole  must 
always  be  made  with  a  peg-awl  (Fig.  11)  quite 
as  deep  as  the  peg  is  long,  the  peg  being  al  ways 
driven  home  with  one  blow  from  the  hammer. 
To  get  the  last  out  of  the  shoe  a  tool  called 


Boot  and  Shoe  Making.  Fig.  1. — The  Last  (l)  and  Block  (2).  Fig.  2.— Bottom  View  of  Last  with  Three  Shapes  of  Toes. 
Fig.  3.— The  Shape  of  the  Foot  on  a  Sheet  of  Paper.  Fig.  4.— Shoemakers’  Tape  Measure,  with  inches  on  one  side  and 
sizes  on  the  other.  Fig.  5.— -The  Stockinged  Foot,  showing  how  to  take  the  Measure.  Figs.  6, 7, 8,  and  9.— Tools  as  Noted. 


Fig.  10.— Last  with  Fittings  and  Heel-pin,  showing  their  Position, 
with  Handle. 

for  a  thicker  pair  of  stockings,  or  even  a  pair 
for  anyone  with  a  little  larger  foot  than 
your  own,  you  will  find  it  very  handy  to 
have  a  set  of  ordinary  fittings.  These  are 
best  made  from  the  softest  part  of  crop  belly, 
which  is  just  the  flank  ends  of  the  leather, 
and  of  not  much  use  for  anything  else,  there¬ 
fore  cheap.  It  must  be  well  wetted,  and 
stretched  with  a  pair  of  pincers.  Then  cut 
out  roughly  to  the  shape  of  Figs.  3,  6,  7,  8,  and 
9.*  The  shaded  drawings  show  how  they 
should  be  skivedf  thin  to  the  edge ;  then 
while  wet  tack  them  on  the  last  in  their 
proper  position  as  indicated  by  the  figures  1, 

*  Fig.  6  is  called  a  long  leather  (abbreviated  L.  L.) ; 
Fig.  7.  an  instep  leather  (abbreviated  In.) ;  Fig.  8, 
joint  leather  (abbreviated  J.) ;  Fig.  9,  heel-pin 
(abbreviated  H.-p.) ;  when  a  piece  is  put  on  the  toe 
it  is  called  a  toe-pin  (abbreviated  T.-p.) ;  a  piece  on 
either  side,  a  side-pin  (abbreviated  S.-p.). 

t  To  skive,  is  to  take  the  knife  from  a  a  (Fig.  6) 
just  in  a  slanting  position  to  the  outer  edge,  and  skive 
away  the  shaded  parts  gradually  till  there  is  nil  at 
•the  extreme  edge. 


Fig.  1L—  Peg-awl  in  Handle.  Fig.  12.— Last-kook 

a  last-hook  (Fig.  12)  is  used.  The  screw 
(f,  Fig.  1)  having  been  taken  out,  the  hook 
is  inserted  in  the  hole,  g,  to  draw  the  block, 
and  in  h  to  draw  the  last,  taking  the  toe  • 
of  the  shoe  in  one  hand  and  the  heel  in  the 
other.  Then  put  the  handle  of  the  hook  on  the 
ground,  and  by  standing  on  a  and  B  (Fig.  12), 
you  will  get  plenty  of  power  topull  the  last  out- 


A  GEARED 


WHEEL  -  CUTTER 
DRILLER. 

BY  F.  A.  M. 


AM) 


An  ordinary  drill  will  only  produce  a  hole, 
but  if  the  drill  be  fixed,  while  revolving, 
upon  the  top  slide  of  a  slide-rest,  then  the 

*  Supposing  a  last  is  used  with  no  fittings  on,  and 
you  have  numbered  it  1,  book  it  as  7’s,  No.  1  bare  ;  or 
if  you  used  it  with  heel-pin,  toe-pin,  and  one  L.L., 
book  it  7'a,  No.  1,  H.-p.,  T.-p„  and  No.  1,  L.L.,  and  so 
on  for  any  fittings. 
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workman  has  the  power,  not  only  to  ad¬ 
vance  it  into  cut,  as  when  drilling  holes  in  a 
division-plate,  but  he  can  also  cause  it  to 
travel  sideways  while  cutting,  and  thus  pro¬ 
duce  a  groove  or  slot.  This  process  was 
partly  illustrated  on  p.  92  of  Vol.  I.,  but 
there  the  driller  was  only  intended  for 
working  upon  wood,  and  to  run  at  a  quick 
speed  (see  Figs.  1,  2,  3).  Where,  however, 
we  desire  to  drill  slots  in  metal,  the  driller 
must  be  of  a  stronger  form,  and  it  must  be 
geared,  so  that  the  speed  of  the  driving-belt 
shall  be  translated  into  power  at  a  slower 
speed.  This  gearing  is  for  a  similar  purpose 
to  the  “  back-gear  ”  of  lathes,  and  it  may  be 
managed  in  the  usual  way  by  cogged  wheels, 
or,  as  in  the  example  before  us,  by  a  worm 
and  wheel.  As  an  example  of  slot-drilling, 
notice  the  hole  in  a  spirit-level  through  which 


combined?  The  answer  to  that  question  is 
the  design  now  laid  before  our  readers. 

Thirdly,  both  the  geared  driller  and  the 
geared  wheel-cutter  need  to  be  adjusted  for 
height,  and  for  this  we  require  a  vertical 
slide.  Some  idea  of  one  may  be  obtained 
by  looking  at  p.  730  of  Vol.  II.,  where  will 
be  seen  a  wheel-cutter  designed  by  Mr. 
Milnes  having  a  vertical  slide  for  height  ad¬ 
justment.  This  is  a  very  good  appliance 
for  wheel-cutting — it  drives  very  smoothly 
and  with  great  power  ;  the  present  design  is 
an  attempt  to  improve  upon  it  by  making  it 
do  drilling  and  other  things  as  well.  Look¬ 
ing  again  at  the  Fig.  on  p.  730,  it  may  be 
noticed  that  the  angle- bracket  is  intended 
to  bolt  down  upon  the  tool-plate  of  the 
slide-rest,  so  that  the  cutter  can,  by  the 
vertical  slide,  be  adjusted  to  the  height  of 


bolt  of  the  tool-holder.  Thus  mounted, 
the  appliance  holds  work  to  be  milled  by 
cutters  running  in  the  mandrel. 

Fig.  4  shows  how  the  geared  driller  can  be 
attached  to  the  face  of  the  vertical  slide. 
This  part  is  shown  in  detail  in  Figs.  5  to  10. 
The  driller  may  be  driven  by  the  worm  and 
wheel,  or  the  pulley  may  be  exchanged  for 
the  worm-wheel,  when  it  appears  as  in 
Fig.  4,  and  is  driven  by  the  band  direct.  The 
small  bracket  (Figs.  9  and  10)  fits  upon  the 
end  of  the  driller ;  it  carries  a  hard  steel 
spindle  running  in  hard  collars  ;  at  one  end 
of  this  spindle  is  a  two-speed  groove  pulley, 
and  at  the  other  a  worm  ;  this  little  bracket 
can  be  swung  round  to  suit  the  band,  and 
fixed,  or  it  may  be  taken  off  altogether. 
Passing  on  to  the  main  drilling  spindle 
(seen  in  section  at  Fig.  6),  it  is  bored 


Geared  Wheel-Cutter  and  Driller.  Fig.  1. — Vertical  Slide  for  Milling.  Fig.  2. — Plan  View.  Fig.  3. — Side  View  of  Angle-Bracket.  Fig.  5. — Side  View  of 
Wheel  Cutter  and  Driller.  Fig.  6.- Sectional  Plan.  Fig.  7.— Section  through  AB.  Fig.  8.— End  View  of  Section  of  Worm  Shaft.  Fig.  9.— End 
View  of  Removable  Worm  Shaft  Bracket.  Fig.  10. — Plan  of  Worm  Shaft  Bracket. 


the  glass  is  seen;  it  may  be  1’  in.  long, 
and  has  rounded  ends.  The  power  to  pro¬ 
duce  slots  or  grooves  of  any  section,  flat- 
bottomed  or  round,  is  most  useful  to  the 
workman,  and  the  drills  are  very  easily 
made. 

The  grooves  in  shafts  for  keys  to  secure 
wheels,  and  the  spaces  between  the  teeth  of 
cogged  wheels,  may  also  be  formed  by  slot¬ 
drilling  ;  but  this  work  can  be  done  much 
more  advantageously  by  milling  cutters, 
little  hardened  steel  discs  or  wheels  about 
2  in.  in  diameter,  having  their  edges  ser¬ 
rated,  so  as  to  act  as  saws  or.  revolving  files 
(see  p.  252  of  Vol.  II.).  Now,  for  this  pur¬ 
pose  there  is  generally  provided  a  frame, 
carrying  a  spindle,  geared  to  produce  the 
speed  and  give  power  to  the  cutter,  and  so 
arranged  that  it  can  be  held  in  the  slide-rest. 
Here,  however,  the  idea  suggests  itself, 
Why  have  two  sets  of  gearing  and  two 
spindles;  cannot  the  two  instruments  be 


the  lathe  centres.  If  now  the  spindle  and 
its  bearings  were  made  detachable  from  the 
face  of  the  vertical  slide,  then  this  face 
would  be  available  for  bolting  work  to, 
which  work  might  then  be  held  firmly  in 
front  of  the  mandrel,  and,  a  cutter  being 
fixed  therein,  the  work  could  be  milled. 
This  makes  a  third  use  to  which  the  appa¬ 
ratus  could  be  put.  Turning  now  to  Fig.  1, 
we  see  the  vertical  slide  alone ;  fixed,  not 
on  the  tool-plate,  but  on  the  cross  slide,  in 
the  place  of  the  slide-rest ;  this  brings  it 
lower  down  and  more  opposite  the  centre  of 
the  mandrel ;  it  is  fixed  by  the  bolts  which 
usually  secure  the  slide-rest.  Figs.  2  and  3 
show  this  part  in  detail,  and  in  Fig.  3  there 
is  a  line  (c  d)  showing  the  position  of  the 
line  of  centres  when  the  bracket  is  fixed,  j 
as  in  Fig.  1,  whilst  the  line  e  f  shows 
the  height  of  centres  when  it  is  secured 
to  the  tool-plate  by  putting  the  central 
hole  of  the  flange  over  the  holding-down 


throughout  with  a  £  in.  hole ;  it  may  be 
bolted  upon  the  top  of  the  tool-plate  by  the 
centre  one  of  the  three  holes,  and  when  in 
that  position  its  centre  line  should  corres¬ 
pond  with  the  lathe  centres  ;  it  is  bored  at 
the  large  end  to  fit  the  smallest  Morse-taper 
size,  and  the  hole  in  the  mandrel  being  the 
same,  any  drills,  chucks,  milling-cutters, 
slot-drills,  etc.,  can  be  used  in  either,  and 
should  interchange.  Thus  the  driller  is 
equivalent  to  a  perfect  little  lathe-head,  and 
can  be  used,  driven  by  a  band  from  the 
overhead,  for  making  small  screws  from 
stock  passed  in  through  the  thoroughfare 
hole.  A  little  set-screw  is  shown  for  secur¬ 
ing  the  chucks,  but  probably  many  will 
prefer  to  dispense  with  it,  and  trust  simply 
to  driving  them  in.  A  cutter  or  slot-drill 
might,  for  instance,  be  turned  up  in  the 
mandrel,  and,  when  finished,  transferred  to 
the  hole  in  the  driller,  where  it  should  fit 
equally  well  and  run  perfectly  true. 
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Fig.  11  shows  the  apparatus  arranged  as 
for  wheel-cutting,  except  that  it  should  be 
bolted  on  to  the  tool-plate,  so  as  to  raise  it 
higher  up ;  also  the  swivelling  bracket  is 
secured  by  a  set-screw  instead  of  by  the 
proper  method  shown  at  Figs.  9  and  10. 

Now  as  to  the  speeds  at  which  the  cutters 
can  be  driven.  We  may  have  a  fly-wheel  of 
28  in.  diameter  ;  on  the  pulley  of  the  driller 
there  are  two  speeds  of  4  in.  and  2. in.  Sup¬ 
posing  an  average  rate  of  treading  of  80 
revolutions  per  minute,  and  that  the  band 
coming  down  from  the  overhead  runs  at  the 
same  speed  as  that  leading  up  to  it ;  then, 
since  the  worm-wheel  has  twenty  teeth,  and 
the  worm  one  thread,  we  have  the  speed 
ratios  of — 

28  1  28  7 

- =  —  or  about  £,  and - =  — 

4  x  20  20  2  x  20  10 

This  gives  for  the  cutter  at  80  treads  per 
minute  80  x  x  =  27  revolutions,  and  80  x 
—  56  revolutions. 

If  we  take  80  revolutions  as  the  proper 
speed  for  a  1  in.  cutter  working  on  cast-iron, 
then  the  2  in.  cutters  for  wheel-cutting  might 
run  at  40  revolutions,  which  gives  20  ft.  per 
minute,  about,  for  the  rate  of  cutting ;  so 
that  by  treading  a  little  slower,  the  faster 
speed  would  be  right  for  cast-iron  and  the 
slower  speed  would  do  for  cutting  steel  or 
when  a  larger  cutter  must  be  used. 

Mr.  Milnes  has  adopted  the  design,  and 
by  means  of  this  comparatively  simple  ap¬ 
paratus,  which  can  be  made  at  a  low  cost,  a 
vast  variety  of  work  can  be  done. 


HOW  TO  TEST  HOLD. 

BY  H.  S.  GOLDSMITH. 

Several  correspondents  wanting  to  know 
how  to  test  gold,  it  has  been  thought  best 
to  make  the  subject  one  for  a  short  article. 
I  suppose  it  is  testing  by  the  “touch  ”  that 
they  want  to  know  about,  and  not  by 
“  assay.”  If  it  is  by  assay,  then  the  best 
course  will  be  to  join  a  class  in  metallurgy 
under  the  Science  and  Art  Department, 
where  it  would  be  taught  under 
proper  supervision  ;  for  to  carry 
out  properly  this  most  delicate 
process  it  is  necessary  to  have  seen 
it  done  and  to  practice  the  methods, 
as  there  are  two,  a  “  wet  ”  and  a 
“  dry  ”  assay. 

With  the  “touch,”  which  is 
more  of  a  rough-and-ready  test,  I 
can  perhaps  deal  successfully  here. 

The  chief  requisite  will  evidently 
be  something  which  will  discrimi¬ 
nate  between  qualities,  and  nitric 
acid  does  that  for  us  ;  and  it  is  by 
comparison  of  the  way  nitric  acid- 
acts  on  certain  known  qualities  of 
gold,  with  the  way  it  acts  on  the 
article  to  be  tested,  that  the  “  carat,” 
or  quality,  is  ascertained. 

The  necessary  appliances  are  : — 

(1 )  A  touch-stone  (usually  a  piece 
of  Lydian  stone,  which  is,  I  be¬ 
lieve,  a  black  variety  of  jasper):  this  has  its 
surface  smooth  and  partly  polished,  but  is 
not  bright ;  or  a  piece  of  Wedgwood  ware 
(black  for  choice)  does  very  well ;  and,  at  a 
pinch,  one  might  even  use  a  piece  of  ground 
glass. 

(2)  A  series  of  “needles,”  or  pieces  of 
gold,  of  such  qualities  as  we  think  are 
necessary.  These  are  to  be  our  standards 
of  comparison  ;  and  for  general  use  small 
pieces  of  wire  of  9,  12,  15,  and  18  ct.  should 
be  sufficient. 


(3)  Nitric  acid  in  some  convenient  bottle. 
There  are  bottles  specially  made,  with  a 
long-pointed  stopper,  so  that  a  small  drop  of 
the  acid  can  be  got  out  without  dropping 
any  or  without  coming  in  contact  with  the 
fingers  ;  for  it  would  destroy  the  skin  where 
it  touched. 

The  ordinary  commercial  nitric,  as  sold 


Fig.  4.— Gear-Cutter  arranged  for  Slot-Drilling. 

by  oil-shops,  will  do.  Aquafortis  is  another 
name  for  the  same  stuff. 

Now,  to  test  any  article  we  first  have  to 
get  a  rubbing  on  to  the  touch-stone  from 
some  one  or  two  places  that  shall  fairly  re¬ 
present  the  whole.  For  example,  let  us  say 
we  get  a  clean  streak  of  gold,  x  in.  long  and 
iin.  wide.  Now,  by  the  side  of  this  we 
take  rubbings  from  our  known  qualities, 
then  put  a  narrow  streak  of  nitric  acid 
across  the  whole  lot. 

What  are  we  to  look  for  now?  Why, 
simply  to  see  which  of  our  standards  is 
acted  on  in  the  same  way  as  the  rubbing 
from  the  article.  The  effects  may  vary 
from  no  change  at  all  with  good  qualities  to 
complete  destruction  of  the  rubbing  in  low 
qualities.  On  removing  the  acid  by  means 
of  tissue-paper  or  a  rag,  the  effect  can  be 
better  judged. 


Fig.  11.— Appliance  arranged  for  Wheel-Cutting. 

Let  me  repeat  that  it  is  by  comparison 
we  arrive  at  a  result ;  but,  of  course,  it  is 
easily  possible  to  arrive  at  a  false  conclusion 
if  an  unfair,  sample  (or  rubbing)  is  taken.  A 
piece  of  work  may  be  very  thickly  plated, 
or  even  gilt,  and  the  rubbing  taken  may 
not  go  through  the  gold  into  the  metal ; 
and,  on  the  other  side,  the  soldering  seam 
may  alone  be  tested,  where  the  gold  will 
naturally  be  poorer.  Therefore  judgment 
is  wanted  to  select  a  place  or  places  to 
apply  your  test ;  and  even  then  it  is  better 


to  file  away  a  portion  of  the  surface  as 
well,  and  apply  the  stone  or  acid  direct  to  it. 

After  some  practice,  when  one  knows  the 
effect  that  acid  has  on  the  different  quali¬ 
ties,  it  is  customary  to  do  without  the  touch¬ 
stone  in  most  cases  ;  but  it  is  well  to  use  it, 
at  any  rate,  until  one  is  quite  used  to  the 
process  roughly  indicated  here. 

Coloured  gold  articles  do  not  always  need 
the  application  of  acid ;  for  if,  by  scraping 
the  surface,  there  is  a  granular  brown  layer, 
then  one  can  judge  very  nearly  indeed  the 
quality  of  the  article  by  the  extent  of  the 
change  that  has  taken  place  below  and  on 
the  surface  while  the  article  was  under¬ 
going  the  process  of  colouring.  If  the 
article  is  coloured,  it  must  be  more  than 
12  cts.,  fine  anyhow,  and  is  generally  15  ct. 

I  said  that  nitric  acid  was  ustd — and  I 
use  it  myself,  as  it  is  always  to  hand  in  the 
workshop — but  a  writer  on  the  subject  (Gee, 
in  his  “Goldsmiths’  Handbook’’)  advises 
for  the  purpose  a  solution  made  up  as 
follows  : — Nitric  acid,  2  oz.  ;  water,  4 dr.  ; 
muriatic  acid,  1  scr.  These  to  be  well  mixed 
together  and  kept  ready  for  use  in  a  stop¬ 
pered  glass  bottle.  It  does  not  act'  on  any 
quality  of  gold  above  9  ct. ;  so  to  me  it  ap¬ 
pears  rather  useless,  being  useful  in  qualities 
below  9  ct.,  a  quality  which  is  not  much 
used  in  any  decent  class  of  jewellers’  work. 

Following  up  the  way  nitric  acid  is  used 
on  gold  alloys  to  find  the  quality,  so 
should  comparison  be  made  with  its  effects 
on  silver  and  brass,  copper,  etc. ;  for  although 
brass  will  boil  green,  so  also  will  some  very 
common  qualities  of  silver  and  gold.  It  is  a 
matter  of  experience,  chiefly,  this  capability 
of  judging  qualities. 

And  besides,  to  people  that  are  used  to 
handling  gold-work,  the  very  appearance 
of  the  article  is  often  sufficient  to  denote 
its  quality. 

Then  its  specific  gravity  is  also  another 
way  of  finding  out  the  quality.  But  I  must 
stop.  Some  day  I  hope  to  write  an  article 
dealing  fully  with  this  matter,  and  illus¬ 
trating  it  with  drawings  from  actual  pieces 
of  gold  tested  by  the  “  touch”  and  by  other 
methods.  But  enough  is  said  here  to  clear 
up  the  present  doubts  of  our  corres¬ 
pondents.  If  more  information  is 
wanted  it  can  be  given  in  “  Shop,” 
on  receipt  of  a  letter  of  inquiry. 


HOW  TO  PURIFY  THE 
CISTERN. 

BY  E.  DICKER. 

I  do  not  think  it  can  have  failed 
to  strike  anyone,  in  walking  about 
the  residential  parts  of  large  cities, 
how  very  much  the  water  cisterns 
are  exposed  to  all  the  dirt  and  filth 
that  run  down  the  walls  an*d  copings 
of  front  and  back  areas  when  it 
rains,  and  in  the  dry  weather  to  all 
the  dust  and  dirt  which  blow  about 
— to  say  nothing  of  cats.  As  I 
write  in  London  I  see  two  cats 
seated  on  the  cistern  next  door  ; 
and  whenever  I  go  out  in  the  morning 
(which  is  early,  by  the  way),  I  see  broken 
lids,  large  gaping  joints  in  the  tops,  and 
cats  asleep  on  these,  and  I  often  think  to 
myself  what  an  amount  of  nastiness  must 
get  into  the  cistern  from  time  to  time. 

What  would  the  generality  of  people  say 
if  their  meat-safes  were  exposed  as  the 
cisterns  are  ?  Then  they  would  exclaim, 
“That  is  where  we  keep  our  food”;  and  one 
would  never  think  of  putting  the  safe  in 
stich  a  position.  But  the  cistern  is  whero 
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you  store  the  water  that  you  drink,  inas¬ 
much  as  the  safe  is  where  you  store  what 
you  eat  ;  and,  according  to  the  best  authori¬ 
ties,  pure  water  is  of  quite  as  much  import¬ 
ance  as  wholesome  food,  and  I  think  I  may 
say — if  there  is  any  difference — more  so. 
Therefore,  the  first  step  towards  making 
the  water  cisterns  healthy  is  to  have  a  top 
which  will  render  it  impossible  for  the  above- 
mentioned  impurities  to  get  into  them .  They 
should  be  made  water-tight,  either  by  lids 
properly  made  of  wood,  or  the  defective 
ones  should  be  covered  with  zinc  or  lead. 

They  should  also  be  periodically  cleaned 
out.  To  do  this,  hang  up  the  ball-valve  by 
a  piece  of  string  to  prevent  the  water  run¬ 
ning  in,  and  then  empty  the  cistern,  after 
which  thoroughly  scour  it  out  with  a  scrub- 
bing-lrush,  and  clear  up  any  deposits  left 
in  the  bottom. 

In  some  cisterns  there  is  what  is  called  a 
trumpet  waste,  which  is  a  short  piece  of 
lead  pipe  with  a  “ground  in  ”  union  at  the 
bottom.  This  pipe  forms  the  overflow,  and 
by  taking  it  out  of  the  “  ground  in  ’’joint  you 
can  easily  empty  the  cistern.  Sometimes  it 
is  necessary  to  bale  out  the  last  three  or 
four  inches  of  water,  as  the  “  draw-offs  ”  are 
enerally  kept  some  distance  above  the 
ottom,  to  keep  clear  of  any  deposits. 

When  the  cistern  is  emptied  and  thor¬ 
oughly  dried ,  it  would  be  a  great  advan¬ 
tage  to  give  it  two  coats  of  one  of  the 
best  of  the  enamel  paints.  By  paying  atten¬ 
tion  to  these  simple  matters,  one  can  rest 
assured,  as  far  as  they  themselves  are 
concerned,  that  the  water  they  drink  is 
clean  and  pure,  also  that  the  cistern  itself 
is  healthy.  The  enamel  can  be  bought  for 
a  few  pence  at  any  oil  stores,  but  be  sure 
that  before  using  it  the  cistern  is  perfectly 
dry.  In  view  of  the  diseases  and  epidemics 
which  set  in  with  the  hot  weather,  this  cis¬ 
tern  matter  is  an  all-important  one,  which 
it  would  be  a  blessing  to  arouse  everybody’s 
sympathy  with. 


PHOTOGRAPHIC  EXPERIMENTS. 

CURIOUS,  AMUSING,  AND  INSTRUCTIVE. 

BY  WALTER  E.  WOODBURY. 

Photographs  without  a  Lens  —  A  Cheap 
Camera — Photographing  Clouds — To  make 
a  Pen-and-Ink  Sketch  from  a  Photo¬ 
graph — To  make  Red  Pictures  ;  Green 
Pictures  ;  Violet  Pictures  ;  Blue  Pictures 
— Recovering  Fogged  Plates  —  Making 
Direct  Positives  in  the  Camera. 
Photographs  without  a  Lens. — Although  a 
lens  is  the  most  important  part  of  the  pho¬ 
tographer’s  apparatus,  it  is  not  absolutely 
necessary  for  the  production  of  photographs. 
Very  good  pictures  can  be  made  by  means 
of  a  pinhole.  Remove  the  lens  from  the 
camera,  and  insert  in  its  place  a  sheet  of 
thin,  hard  cardboard.  In  the  centre  make 
a  tiny  hole  with  a  fine-pointed  needle  made 
red-hot.  Another  method  is  to  make  a 
large  hole  in  the  cardboard,  and  paste  over 
it  a  piece  of  tinfoil  and  make  the  pinhole 
in  this.  The  essential  point  is  that  the  hole 
be  perfectly  round  without  any  burring  at 
the  edges.  The  most  perfect  arrangement 
can  be  obtained  by  getting  a  watchmaker  to 
drill  a  fin?  hole  through  a  piece  of  sheet  metal. 
The  diameter  of  the  hole  should  not  be  greater 
than  the  one-fiftieth  of  an  inch.  Whatever 
is  used,  cardboard  or  metal,  it  should  be 
blackened  all  over  to  prevent  the  reflection 
of  light  in  the  camera.  The  focussing  glass 
should  be  brought  within  about  6  in.  of  the 
hole.  Owing  to  the  small  amount  of  light 
admitted,  focussing  is  very  difficult.  It  can  be 
done  by  pointing  the  camera  towards  the  sun 


and  focussing  its  image.  For  the  same  reason 
the  exposure  is  very  long,  ranging  from  ten 
minutes  to  half  an  hour  ;  it  is,  in  fact,  diffi¬ 
cult  to  over-expose. 

A  Cheap  Camera. — In  the  foregoing  we 
have  shown  how  a  photographic  negative 
may  be  made  in  a  camera  without  the  use 
of  a  lens.  Those,  however,  who  do  not 
possess  a  camera  can  easily  try  the  experi¬ 
ment  by  constructing  an  apparatus  for 
themselves,  costing  but  a  few  pence  and  a 
little  time  and  trouble.  Take  an  ordinary 
cigar  box  and  cut  a  hole  in  one  end,  insert¬ 
ing  a  piece  of  metal  having  a  fine  hole 
bored  in  it.  At  the  other  end  a  groove  is 
made  inside  so  that  the  sensitive  plate  can 
be  inserted.  Blacken  the  whole  of  the 
inside  with  a  dead-black  varnish,  and 
arrange  the  lid  so  that  it  will  be  perfectly 
li^ht-tight.  When  the  box  is  closed  not  the 
slightest  trace  of  light  must  be  admitted 
except  through  the  pinhole  aperture. 

Photographing  Clouds.  —  Nothing  im¬ 
proves  the  appearance  of  a  landscape  more 
than  beautiful  cloud  effects,  but  these  are, 
as  a  rule,  very  difficult  to  obtain,  for  the 
reason  that  the  exposure  required  is  so  much 
less  than  what  it  is  necessary  to  give  to  the 
surrounding  landscape.  Further,  the  blue 
sky  is  almost  as  active  as  the  clouds  them¬ 
selves,  so  that  the  contrast  is  lost  to  a  very 
great  degree.  The  most  effective  plan  is 
to  arrange  in  front  of  the  lens  at  a  suitable 
angle  a  sheet  of  black  glass,  one  surface  of 
which  is  a  true  plane,  and  to  photograph  its 
reflection  of  the  clouds.  The  effect  of  this 
black  mirror  is  to  extinguish  the  polarised 
portion  of  the  blue  light  of  the  sky  and  to 
reduce  the  brilliancy  of  the  general  illumi¬ 
nation.  All  the  finest  and  most  beautiful 
structure  of  the  clouds,  which  otherwise  is 
so  dazzling  as  to  be  obscured  from  sight,  is 
now  plainly  visible,  and  for  the  making  of 
cloud  negatives  for  printing  in  landscapes 
this  method  excels  all  others. 

To  Make  a  Pen-and-ink  Sketch  from  a 
Photograph.  —  The  following  is  a  plan  so 
simple  that  anyone  without  any  knowledge 
of  drawing  can  produce  from  a  photograph 
a  perfect  pen-and-ink  sketch  suitable  for 
reproduction  as  an  illustration.  Make  an 
ordinary  silver  print  from  a  negative,  fix 
it,  and  thoroughly  wash  without  toning. 
When  dry,  trace  all  the  outlines  out  care¬ 
fully  with  a  pen  and  ink.  This  done,  all 
that  is  necessary  is  to  immerse  the  print  in  a 
saturated  solution  of  bichloride  of  mercury, 
when  the  photograph  will  disappear,  leav¬ 
ing  the  outline  sketch  intact.  Thoroughly 
well  wash  and  dry. 

To  Make  Red  Pictures. — Float  a  piece 
of  plain  paper  for  about  twenty  seconds  on 
the  following  solution— uranium  nitrate 
1  part,  water  5  parts — and  dry  it  before 
a  fire  in  the  dark.  Expose  it  behind  a  nega¬ 
tive  in  an  ordinary  printing  frame.  Length 
of  exposure  varies  from  eight  to  ten  minutes 
in  the  sun  to  an  hour  or  two  hours  in  the 
shade.  Wash  the  print  for  a  few  seconds 
in  water  heated  to  about  120°  Fahr.,  and 
immerse  it  in  the  following  :  potassium 
ferrocyanide  1  part,  water  50  parts.  In 
this  solution  the  picture  will  in  a  few 
minutes  become  of  a  beautiful  red  colour. 
It  should  then  be  well  washed  until  the 
water  is  colourless,  and  then  dried. 

To  Make  a  Green  Print. — Take  a  red 
print  made  in  the  manner  described  above, 
and  place  it  in  nitrate  of  cobalt  2  parts, 
water  100  parts.  Remove  it,  and  without 
washing  dry  it  before  a  fire,  when  it  will 
become  of  a  green  colour.  To  fix,  place  it 
for  a  few  seconds  in  the  following  solution  : 
sulphate  of  iron  2  parts,  sulphuric  acid 


1  part,  water  50  parts.  Well  wash,  and 
again  dry  before  the  fire. 

To  Make  a  Violet  Print. — Prepare  plain 
paper  with  uranium  nitrate  as  recommended 
for  making  red  prints,  and  after  printing 
underneath  a  negative,  wash  in  hot  water 
and  develop  with  chloride  of  gold  8  grains, 
water  2  oz.  When  a  fine  violet  colour  is 
obtained,  wash  the  part  in  several  changes 
of  water,  and  dry. 

To  Make  Blue  Prints. — Float  plain  paper 
on  a  solution  of  potassium  ferrocyanide  20 
parts,  water  100  parts.  Dry  in  a  dark 
room.  Print  under  a  negative  while  the 
shadows  are  of  a  light  bluish  colour.  Place 
the  print  in  a  saturated  solution  of  bi¬ 
chloride  of  mercury,  then  wash  it  in  water, 
and  place  it  in  a  saturated  solution  of  oxalic 
acid  heated  to  a  temperature  of  100°  Fahr. 
It  is  then  washed  in  several  changes  of 
water  and  dried. 

Recovering  Fogged  Plates. — It  often  hap¬ 
pens  through  accident  or  otherwise  that 
sensitive  dry  plates  get  exposed  to  the  light 
and  are  considered  spoilt  and  of  no  further 
use.  This  is  not  the  case,  however  ;  all  that 
is  necessary  is  to  immerse  the  plate  for 
about  five  minutes  in  a  solution  composed 
of  chromic  acid  30  grs.,  potassium  bromide 
60  grs.,  water  10  oz.  The  operation  must 
take  place  in  the  dark.  They  are  then 
thoroughly  washed  and  dried,  after  which 
they  can  be  again  used  in  the  camera  as 
before,  only  that  they  are  somewhat  less 
sensitive,  and  consequently  require  a  little 
more  exposure. 

Making  Direct  Positives  in  the  Camera. — 
Prepare  a  saturated  solution  in  water  of  the 
crystals  of  thiosinamine,  and  add  from  two 
to  eight  minims  of  it  to  an  ordinary  pyro  or 
eikonogen  developer.  Expose  rather  less 
than  usual.  The  effect  of  this  addition  to 
the  developing  agent  is  an  entire  reversal 
of  the  image,  a  positive  instead  of  a  nega¬ 
tive  being  obtained.  Ammonia  will  assist 
the  reversal.  Colonel  Waterhouse,  the 
discoverer  of  this  process,  recommends  in 
some  cases  the  plates  being  subjected  to  a 
bath  of  5  per  cent,  nitric  acid  and  3 
per  cent,  potassium  bichromate  before  ex¬ 
posure,  followed  by  a  thorough  washing. 


PLASTERERS’  WORK. 

BY  A  WORKING  PLASTERER. 

Introductory— Tools— Mortars  and  Cements— 
Hair  —  Laths  —  Three-Coat  Plastering  — 
Render,  Float,  and  Set— Screeds — Lath, 
Lay,  Float,  and  Set— Fine  Stucco— Rough 
Stucco — Two-Coat  and  One-Coat  Work — 
Pugging— Rough-Casting — Concrete  Floors. 
Introductory. — Plasterers’  work  is  the  art 
of  covering  walls  and  ceilings  with  mortar 
or  cement  ;  it  also  includes  the  running  of 
beads  and  mouldings,  and  the  casting  and 
fixing  of  trusses,  ceiling  flowers,  and  enrich¬ 
ments.  We  are  indebted  to  the  labour  of 
the  plasterer  for  much  of  the  comfort  of  our 
houses. 

Tools. — The  tools  used  by  the  plasterei 
are  :  the  plastering  trowel  (Fig.  1),  with 
which  the  mortar  is  spread  on  the  walls  or 
ceilings ;  the  mortar  is  laid  on  a  hawk  or 
hand-board,  which  is  a  board  about  12  in. 
square,  with  a  handle  on  the  underside,  and 
is  held  in  the  left  hand.  The  gauging  trowel, 
which  is  an  ordinary  trowel  with  a  blade 
about  7  in.  long,  and  is  used  for  mixing 
gauged  stuff.  The  screeding  or  floating  rule 
is  about  6  ft.  long,  narrowed  down  at  the 
ends,  which  is  used  for  straightening  the 
work.  The  hand  float  is  made  of  -wood, 
about  10  in.  long  and  4  in.  broad,  with  a 


No.  165— May  14,  1892.] 


WORK. 


135 


•wooden  handle  on  the  back,  and  is  used  for 
floating  and  levelling  the  work.  The  darby, 
•or  two-handed  float,  is  about  2  ft.  6  in.  long, 
with  two  handles  on  the  back,  and  is  used 
for  levelling  large  surfaces. 

The  lath  hammer  (Fig.  2)  is  used  for  nail¬ 
ing  the  laths  to  ceilings  and  stoothings. 
Mitring  tools  (Figi  3)  are  used  for  mitring 
mouldings,  and  are  of  various  sizes  ;  they 
are  made  of  steel.  The  mitring  rule  (Fig.  4) 
is  also  used  for  mitring  mouldings.  Flat 
and  round  brushes  are  also  used  by  plas¬ 
terers,  and  moulds  of  various  kinds.  The 
mortar  is  laid  on  a  large  mortar  board,  sup¬ 
ported  on  legs  about  2  ft.  6  in.  high.  For 
preparing  the  mortar,  riddles  and  sieves  of 
various  degrees  of  fineness  are  used.  A 
scoop  with  a  long  handle  is  used  for  ladling 
the  liquid  lime  into  the  riddle  ;  and  a  drag, 
which  is  a  rake  with  two  or  three  iron 
prongs,  is  used  for  mixing  the  hair  with  the 
mortar.  A  wooden  beater  4  in.  square,  with 
a  cross  handle  at  the  top,  is  also  used  for 
beating  the  mortar. 

Mortars  and  Cements. — The  mortar  used 
by  the  plasterer  is  made  from  the  best  stone 
lime  ;  chalk  lime  is  not  suitable,  al¬ 
though  it  is  sometimes  used  for  putty. 

The  lime  should  be  freshly  burnt,  and 
should  be  laid  under  cover  if  possible. 

A  pit  of  a  suitable  size,  about  18  in. 
deep,  and  lined  with  boards  or  bricks, 
is  prepared,  also  a  tub  about  3  ft  in 
diameter  and  2  ft.  deep.  A  quantity 
of  the  lime  is  thrown  into  the  tub 
and  covered  with  water ;  it  will  begin 
to  boil  in  a  short  time,  and  is  stirred 
with  the  drag  till  it  has  all  fallen, 
when  it  is  ladled  into  a  riddle  or 
sieve  fixed  above  the  pit ;  it  should, 
be  of  a  thick,  creamy  consistency, 
but  not  too  thick.  When  the  riddle 
is  full  of  “  craps,”  as  they  are  called, 
it  is  emptied,  and  again  refilled,  till 
the  pit  is  full ;  if  hair  is  to  be  added, 
it  is  mixed  in  the  pit  with  the  drag, 
and  the  whole  is  allowed  to  stand 
till  stiff.  If  water  rises  to  the  top  of 
the  mortar  in  the  pit,  it  should  be 
run  off.  Sometimes  the  lime  is  slaked, 
and  used  in  powder  instead  of  being 
boiled,  but  it  works  better  when 
boiled.  If  the  lime  is  wanted  for  putty,  no 
hair  is  added.  Parian,  Keene’s,  and  Mar¬ 
tin’s  cements  are  used  for  running  skirtings, 
mouldings,  etc.  They  are  mixed  with  fine 
sand,  and  set  very  quickly ;  they  finish  with 
a  beautiful  smooth  surface.  Plaster-of-Paris, 
made  from  calcined  and  ground  gypsum,  is 
used  for  running  mouldings  and  casting 
trusses,  etc.  It  sets  very  quickly,  and  is 
generally  mixed  with  about  two-thirds  fine 
white  putty. 

Robinson’s  cement  is  used  for  casting  and 
mouldings ;  it  sets  very  hard.  It  is  also  used 
for  plastering  where  work  requires  finishing 
very  quickly.  The  makers  state  that  it  can 
be  papered  or  painted  in  a  few  days  after 
finishing ;  the  cost  is  rather  more  than 
ordinary  plastering.  The  first  coat  is  laid 
•on  with  No.  2  quality?  No.  1  being  employed 
for  finishing  (it  is  mixed  with  about  three 
parts  of  fine,  sharp  sand) ;  No.  3  quality  is 
used  for  floors,  concreting,  etc. 

Portland  cement  is  used  for  wall  plaster¬ 
ing,  for  skirtings,  for  concrete  floors,  and  tile¬ 
fixing,  and  for  coring  or  floating  under  the 
more  expensive  cements  ;  it  is  generally 
mixed  with  three  parts  of  fine,  sharp  sand. 

Scagliola  is  a  species  of  plaster  invented 
in  Italy ;  it  is  composed  of  various  earthy 
colours  mixed  with  plaster-of-Paris,  and 
when  laid  on  can  be  polished  to  a  very  fine 
surface. 


Hair. — The  hair  used  by  plasterers  is 
generally  bullock’s  hair  ;  it  should  be  long, 
and  free  from  hard  lumps  ;  its  use  is  to 
strengthen  the  mortar.  In  mixing,  it  is 
beaten  on  a  wood  floor,  then  soaked  in 
water,  and  mixed  in  the  liquid  lime  by 
means  of  the  drag. 

Laths. — The  laths  are  made  of  fir,  and  are 
from  2  ft.  to  5  ft.  long,  1  in.  wide,  and  from 
A  in.  thick  ;  from  110  to  120  are  in  each 
bundle.  They  are  split  or  riven  with  a 
special  knife,  and  are  nailed  on  with  cast- 
iron  or  steel  nails;  they  should  be  about  A  in. 
apart,  so  that  the  mortar  can  be  squeezed 
through  between  them,  forming  a  key  on 
the  inside ;  the  bond  should  be  broken  every 
2  ft.  6  in.  when  nailing  them  ;  if  nailed  too 
close,  the  work  will  crack  or  fall  off.  Sawn 
laths  are  also  made,  but  they  are  not  so 
strong  as  split  laths.  Laths  are  known  as 
single,  lath  and  half,  and  double,  relating  to 
the  thickness.  Woven  wire  is  sometimes 
used  instead  of  laths. 

Three-Coat  Plastering.  —  In  executing 
three-coat  plastering,  the  walls  are  first 
coated,  then  scored  over  with  three  or  four 


Plasterers’  Work.  Fig.  1.— ■Plastering  Trowel.  Fig.  2 
Hammer.  Fig.  3.— Mitring  Tools.  Fig.  4.— Mitring  Rule. 

pointed  laths  nailed  together,  to  form  a  key 
for  the  second  coat ;  this  is  allowed  to  get 
white  dry,  when  the  second  coat  is  laid  on 
with  the  float,  and  when  this  is  about  half 
dry,  the  third  coat  is  laid  on  and  smoothed 
with  the  trowel  and  brush.  The  first  coat 
on  walls  is  called  rendering,  the  second 
floating,  and  third  setting.  In  order  to 
make  the  floating  straight,  “  screeds  ”  are 
laid  on  the  walls  at  intervals  of  about  6  ft. 
These  are  bands  or  widths  of  plastering  about 
6  in.  wide,  which  are  straightened  with  the 
floating  rule.  Screeds  are  fixed  in  the 
angles ;  these  should  be  made  plumb,  and 
the  intervening  screeds  are  lined  to  them  ; 
after  the  screeds  have  been  laid  on,  the 
spaces  between  them  are  filled  up  and 
straightened  with  the  rule  and  made  level 
with  the  darby  and  hand  float.  The  joints 
in  the  walls  should  be  raked  out,  and 
the  walls  brushed  and  wetted  before  com* 
mencing  to  plaster. 

Three-coat  work  on  ceilings  and  partitions 
is  executed  in  a  similar  manner  ;  it  is  called 
lath,  lay,  float,  and  set.  The  laths  are  first 
nailed  on,  then  coated  over  and  scored  to 
form  a  key  to  the  floating  ;  this  must  be 
white  dry  before  being  floated.  It  is  then 
floated  and  set  in  the  same  manner  as  de¬ 
scribed  for  walls.  The  first  coat  on  ceilings 
is  sometimes  called  “pricking  up.”  The 
mortar  for  laying  and  floating  ceilings  is 


mixed  in  the  proportion  of  about  one  of 
lime  to  three  of  sand ;  that  for  walls  contains 
a  greater  proportion  of  sand.  The  setting 
or  third  coat  on  wails  and  ceilings  is  made 
with  putty  and  fine  sifted  sand  ;  the  putty 
is  washed  lime  which  does  not  contain  hair. 
The  sand  for  plastering  should  be  clean  and 
sharp  ;  good  work  cannot  be  made  with  soft 
or  loamy  sand.  Sea  sand  should  not  be 
used,  as  it  strikes  out  damp.  Sometimes 
the  third  coat  is  mixed  with  a  proportion 
of  fine,  light-coloured  hair,  and  trowelled 
smooth ;  this  is  called  fine  or  trowelled 
stucco.  Rough  stucco  is  that  which  is 
finished  with  the  float.  A  piece  of  felt  is 
often  nailed  over  the  float  for  finishing  this 
work. 

Sometimes  plaster-of-Paris  is  mixed  with 
the  putty  for  the  finishing  coat,  which  makes 
it  finish  with  a  hard,  smooth  surface.  This 
is  called  gauged  work,  and  when  plastering 
is  required  to  be  finished  very  expeditiously 
the  whole  is  executed  with  gauged  stuff 

Two-coat  plastering  is  rendered,  and 
levelled  at  once  with  the  float,  then  set 
when  dry  ;  it  is  not  scored  or  screeded. 

One-coat  plastering  is  rendered, 
then  smoothed  with  trowel  and  brush. 
The  two  latter  methods  of  plastering 
are  only  used  on  inferior  work. 

In  using  the  hand  float,  a  nail  is 
sometimes  driven  through  it  with 
the  point  projecting  ;  this  scores  the 
floating,  forming  a  key  for  the  setting 
or  putty  coat. 

Pugging. — This  is  coarse  mortar 
mixed  with  hair,  and  spread  to  a 
thickness  of  1-J-  in.  to  2  in.  on  boards 
nailed  between  the  upper  floor  joists 
in  houses  to  deaden  sound. 

Rough-cast.— This  is  used  in  some 
districts  for  covering  the  outer  walls 
of  houses.  The  wall  is  rendered 
with  hair-and-lime  mortar, and,  while 
soft,  the  rough-cast,  which  is  formed 
of  gravel  about  the  size  of  peas 
mixed  wjth  liquid  lime,  is  thrown 
against  it  by  a  flat  board  with  a 
handle  at  one  end.  The  sand  is 
Lath  sifted  out,  and  the  rough-cast  must 
be  made  as  level  as  possible,  and 
must  completely  cover  the  rendering. 

Concrete  Floors. — These  are  formed  of 
Portland  cement,  and  crushed  bricks,  slag, 
or  limestone  to  pass  through  a  %  in.  mesh. 
The  foundation  must  be  levelled  and  well 
beaten  ;  wood  pegs  are  then  driven  in,  the 
tops  of  which  are  level  with  the  finished 
surface  of  the  floor.  Then  lay  a  covering  of 
broken  stones  to  pass  through  a  2  in.  mesh 
over  the  whole  surface,  and  from  1|  in.  to 
3  in.  below  the  tops  of  the  pegs  according  to 
the  required  thickness  of  the  floor.  The 
broken  stones  should  be  not  less  than  3  in. 
thick,  and  for  heavy  work  should  be  more. 
The  stones  are  beaten  down  level,  then  mix 
the  concrete  on  a  wooden  platform,  in  the 
proportion  of  one  of  cement  to  five  of 
crushed  bricks  (the  ingredients  should  be 
measured  in  a  box,  open  at  the  top  and  bot¬ 
tom)  ;  the  whole  is  then  turned  over  and 
thoroughly  mixed  with  the  shovel  and  drag; 
then  form  it  into  a  pie  and  mix  with  water. 
It  must  not  be  saturated,  but  every  portion 
must  be  wetted,  turning  it  over  and  mixing 
with  the  drag.  Then  commence  to  lay  the 
floor,  starting  from  the  side  opposite  the 
door  ;  the  concrete  is  levelled  to  the  top  of 
the  pegs  by  a  rule,  and  beaten  solid  by  a 
beater  similar  to  a  hand  float,  but  made 
larger.  When  the  whole  is  laid  and  beaten 
level,  it  must  be  left  from  eight  to  twelve 
hours  to  harden ;  it  is  then  smoothed  over 
with  the  plastering  trowel. 


136 


WORK . 


[No.  165— May  14,  1892. 


JUST  PUBLISHED. 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth, 
price  5s. 9  post  free. 

WORKSHOP  RECEIPTS: 

Fifth  Series. 

Summary  of  Contents. 

Diamond  Cutting  ar.d  Polishing — Labels — Laboratory  Apparatus 
—Cements  and  Lutes — Cooling— Copying — Desiccating — Distilling — 
Evaporating  —  Illuminating  Agents — Filtering  —  Exp  osives  —  Fire¬ 
proofing — Ink— Lacquers— Magic  Lanterns — hlectrics—  Metal  Work 
— Musical  Instruments — Packing  and  Storing— Percolation — Pre¬ 
serving — Corrosion  and  Protection  of  Metal  Surfaces — Pumps  and 
Siphons — Waterproofing— Glass  Manipulating — Modelling  and  Plaster 
Casting— Stereotyping -Tobacco  Pip^s — Taps— Tying  and  Splicing 
Tackle— Netting — Walking  Sticks— Boat  Building— Anemometers — 
Angle  Measuring — Barometers— Camera  Lucida. 


18  t  published  at  La  Belle  Sauvage,  Ludgats  Hill,  London,  at 
9  o'clock  every  Wednesday  morning,  and  should  be  obtainable,  every¬ 
where  throughout  the  United  Kingdom  on  Friday  at  the  latest. 


London:  JE.  &  F.  N.  SR  OK,  125,  Strand. 
New  YorJc :  12,  Cortlandt  Street. 


ESTABLISHED  1851. 

gIRKBECK  :B  AXMXi, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck.  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


THE  DOUBLE  -  POINTED  NAIL 


( Durrans *  Patent ). 

For  Dowelling  Joinery  of  all  Kinds. 

Invaluable  for  Carpentry  of  every  Description. 

Particularly  Useful  to  Amateurs. 

Machine  Steel  cut  Nails,  i  in.,  1  in.,  in.,  9d.  per  gross; 
din.,  is.  per  gross. 

Sample  boxes,  assorted  sizes,  6d.  ;  by  post,  8d. 

These  Nails  are  a  perfect  protection  for  fence  tops  and 
trellis  work,  preventing  the  ravages  of  trespassers  and  cats. 

Malleable  Iron  Fence  Nails. 

Sizes,  din-.  2  in.,  3  m..  4  in.,  5  in.,  and  6  in.,  in  7  lb.  bags, 
3s.  6d.  ;  per  cwL,  55s. 


Durrans 9  Patent  Kail  Syndicate,  Limited , 


43  and  44,  Upper  Baker  Street,  London,  N.W. 


JUNO  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  IOO  pp.  POST  FREE, 

Juno  Cushion,  £10  10s.  17/6  monthly.  £ny*,^lach,n0,  12  ec*uaI 

J  monthly  payments,  or 

Juno  Pneumatic,  £12  12s.  21/- monthly,  large  discount  for  cash. 
Or  Large  Discount  for  Cash.  and  riding  taught.  Ma¬ 

chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs.cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co.* 
Ltd.  Works, 
Show-Rooms,  &  School, 
75  &  76,  Bishops- 
gate  Without. 

12  months'  guarantee  with  every  jfUNO.  LONDON)  E,C. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  VVine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 
Nottingham . 


THE  NEW 


COMBINATION  VICE. 

May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  5  in.  Send  for  cur  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


TERMS  OP  SUBSCRIPTION. 

(Sent  post  f  ree  to  any  part  of  the  world.) 

8  months,  free  by  post  . is.  8<L 

6  months,  „  ss.  sd. 

12  months,  „  6s.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  Loudon,  to  Cassell  and  Company  Limited. 


Terms  for  the  Insertion  of  Advertisements  in  each 
Weekly  Issue.  .  . 


One  Page  -  ...  -  -1200 

Half  Page  -  .......  -  6  10  0 

(quarter  Page  -  -  -  -  •  -  .  -8 12  6 

Eighth  of  a  Page  -  -  -  -  •  -  -117  6 

One-Sixteenth  of  a  Page  •  -  -  -  .  -  loo 

In  Column,  per  inch  -  -  ---0100 


Small  prepaid  Advertisements,  each  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less.  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  All  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions .  or  a  series  of  insertions , 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  communications  respecting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal,  to  be  ad¬ 
dressed  to  the  Editor  of  Work.  Cassell  and  Company, 
Limited.  London.  E.C. 


Craft  Training.  —  The  Company  of 
Armourers  and  Braziers  have  just  been 
holding  their  third  exhibition  of  works  in 
brass.  We  welcome  exhibitions  of  this 
class.  The  example  of  the  Armourers  might 
be  followed  with  advantage  by  many  of  the 
other  City  companies.  It  is  not  one  of  the 
wealthiest  of  the  City  companies,  yet  it  is 
especially  active  in  the  interests  of  technical 
education.  If  the  City  companies  wish  to 
justify  their  continued  existence,  they  must 
do  good  work  that  will  be  appreciated  by 
the  people.  It  is  impossible  to  over-estimate 
the  ultimate  effect  of  technical  education 
among  the  people.  The  craft  companies  of 
the  City  of  London  could  soon  make  the 
old-fashioned  rule-of-thumb  workman  as 
extinct  as  the  dodo.  Then  would  evolve  a 
new  race  of  artist  workmen  whose  works 
might  rival  those  of  their  mediaeval  brethren, 
“  the  evangelists  of  art,”  “  laureates  of  their 
gentle  craft,”  who  left  their  noble  deeds  in 
stone  and  metal.  The  Armourers  will  award 
their  certificate  of  merit  to  prize-winners, 
and  grant  the  Freedom  of  their  company  to 
any  especially  gifted  craftsman,  apprentice, 
or  student.  There  is  one  point,  however,  to 
which  we  should  like  to  invite  the  attention 
of  the  Company  of  Armourers.  People  living 
in  the  large  provincial  towns  which  have 
long  since  outgrown  numerically  those  of 
London  in  the  matter  of  craftsmanship  are 
unable  to  derive  advantage  from  these 
exhibitions.  Could  not  some  of  the  wealthy 
London  companies  join  with  poorly-endowed 
technical  schools  in  the  provincial  towns 
to  promote  exhibitions  of  this  character, 
changing  the  location  from  year  to  year  ? 
London  is  now  a  commercial  not  a  manu¬ 
facturing  centre  ;  but  Manchester,  Glasgow, 
Leeds,  and  a  score  of  other  cities,  are  the 
centres  of  teeming  industries.  If  the  pro¬ 
vincial  workmen  cannot  come  to  London, 
cannot  London  go  to  the  provinces  1  Des¬ 
pite  what  is  done  through  the  City  and 
Guilds  of  London  Institute  channels,  the 
City  companies  as  yet  only  reach  a  very 
meagre  few  of  the  technical  student  ele¬ 
ment  of  the  country. 


Aluminium.—1 The  cost  of  aluminium,  and 
alloys  of  aluminium,  has  been  reduced  so 
immensely  by  the  invention  of  electrical 
processes,  that  it  will  shortly  come  into  very 
extensive  use  outside  of  engineering.  Alu¬ 
minium  bronze,  in  various  grades,  is  already 
extensively  used  in  engineering.  The  latest 
field  which  appears  to  be  opening  up  for  its 
employment  is  that  of  domestic  utensils,  It 
possesses  the  advantages  of  extreme  light¬ 
ness,  and  of  being  practically  unaffected  by 
acid  liquids,  not  excepting  vinegar,  so  that 
possibly  our  kitchen  utensils  may  be  made 
of  aluminium  in  the  near  future.  There 
would  be  an  aesthetic  pleasure  in  the  use  of 
a  metal,  or  an  alloy,  having  the  lustre  and 
colour  of  silver,  without  its  expense.  The 
report  some  weeks  since  that  the  German 
army  had  found  the  spirit  flasks,  made  of 
aluminium,  vehicles  of  poison  for  the  troops, 
requires  better  authority  than  the  testimony 
of  the  ordinary  paragraphist. 

American  v.  English  Locomotives. — 
An  engrossing  topic  for  some  months  has 
been  English  and  American  locomotives,  and 
endeavours  have  been  made  to  show  that 
the  American  locomotives  are  superior  to 
the  English,  carrying  greater  loads  on  the 
same  consumption  of  fuel.  Our  contempo¬ 
rary,  the  Engineer,  takes  the  matter  up,  and 
proceeds  to  analyse  the  statements  published 
in  an  American  journal,  and  finds  that  the 
American  locomotives  burn  more  coal  than 
those  of  this  country,  which  the  writer  “  is  at 
a  loss  to  explain.”  Does  he  know  that  the 
orifice  of  the  blast  pipe  generally  used  there 
is  much  smaller  than  that  used  in  this  country 
— from  a  third  to  half  smaller — and  in  con¬ 
sequence  the  “  pull  ”  on  the  fire  when  the 
engine  is  under  way  is  tremendous,  and 
causes  the  fire  to  be  pulled  out  of  the  box  at 
a  rate  nearly  sufficient  to  account  for  the 
greater  consumption  of  fuel  1  It  would 
almost  seem  that  in  America  it  is  a  sure 
sign  of  a  good  engine  if  you  can  hear  her  at 
a  great  distance — the  further  the  better. 
Some  time  since  an  American  engineer  visited 
one  of  our  great  terminal  stations  to  see  the 
express  go  out.  He  eyed  the  start  with 
great  interest,  but  exclaimed,  “  Where’s  the 
blast  1  I  don’t  hear  it !  ”  Notwithstanding 
an  explanation  to  the  effect  that  it  was  more 
satisfactory  to  take  the  power  out  of  the 
steam  in  pulling  the  train  instead  of  letting 
it  make  a  row  up  the  funnel,  he  would  not  be 
convinced.  The  Midland  Nottingham  ex¬ 
press  was  a  further  poser.  Though  greatly 
struck  with  the  design  and  workmanship 
of  these  splendid  specimens  of  mechanical 
skill,  the  visitor  could  hardly  believe  that 
the  engine,  with  a  goodly  number  of  car¬ 
riages,  runs  from  Nottingham  to  London 
and  back,  or  vice  versd,  with  from  42  to 
45  cwt.  of  coal  for  the  double  journey — 
250  miles — and  does  the  journey,  without  a 
stop  either  way,  in  about  two  hours  and  ten 
or  fifteen  minutes,  on  a  consumption  of  21 
to  22  lb.  per  mile.  Here,  as  the  engine 
started,  he  could  not  hear  the  blast,  and 
seeing  what  could  be  done  without  the  tre¬ 
mendous  crash  of  the  American  blast,  he 
concluded  they  must  be  wrong  in  their 
practice,  and  on  his  return  intended  to  wake 
them  up  a  bit  on  this  point.  As  a  rule  the 
American  locomotive  carries  steam  a  greater 
distance  in  the  cylinder  before  cutting  off 
than  the  English ;  consequently  a  greater 
bulk  of  steam  has  to  escape  ;  and  this  also 
causes  more  steam  to  be  used,  and  there¬ 
fore  more  fuel  is  used  to  keep  her  going. 
There  is  no  doubt  that  American  locomotive 
practice  is  far  from  perfect,  and  there  is 
great  room  for  improvement. 
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DESIGN  AND  DECORATION  OF  ALL 
AGES. 

BY  M.  H.  C.'L. 

Egyptian. 

There  is,  perhaps,  no  country  in  the  world 
so  interesting,  so  absolutely  fascinating  to 
the  student  of  old  times,  as  Egypt,  emerging 
as  it  does  from  the  misty  blackness  of  thou¬ 
sands  of  years  before  the  Christian  Era,  and 


leaving  evidences  of  a  learning  and  civilisa¬ 
tion  which  some  modern  writers  maintain 
held  all  the  knowledge  to  which  we  in  our 
own  day  have  but  just  arrived.  When  we 
study  their  art,  we  are  astonished  to  find 
the  skill  and  *perception  which  guided  their 
construction  of  design,  and  their  command 
over  the  material  in  which  they  worked. 
The  Egyptians  were  admirable  carvers  in 
stone  and  wood,  though  the  lack  of  suitable 
timber  restricted  their  use  of  the  latter. 


They  wove  the  most  delicate  textures,  and 
embroidered  them  with  consummate  art. 
Their  repousse  work,  enamelled  work,  and 
inlaying  were  all  exquisite.  They  made 
tapestry  in  simple  geometrical  designs,  they 
worked  in  leather,  their  pottery  was  beauti¬ 
fully  decorated,  their  paintings  retain,  under 
the  time-stained  surface,  the  brilliancy  of 
the  day  they  were  produced.  In  very  early 
ages  the  Egyptians  became  masters  of  the 
art  of  colour,  each  workman  having  his  own 


Decorative  Art  Fig.  1. — Winged  Sphinx  from  Sarcophagus.  Fig.  2. — Anubis.  Fig.  3. — Horis.  Fig.  4. — Rosette.  Fig.  6.— Fragment  of  Carved  Spoon. 
Fig.  6.— Bas-relief  of  Sarcophagus  of  30th  Dynasty.  Fig.  7. — One  of  row  of  Six  Figures  on  Table  of  Unnifer.  Fig.  8. — Border  on  Funeral  Box.  Fig.  9. 
—Frequently  occurring  Border.  Fig.  10. — Scarabasus,  or  Sacred  Beetle.  Fig.  11.— Lotus  Blossom.  Fig.  12. — Serpent  incised  on  Ivory.  Fig.  13. — 
Repeating  Border  from  Grseco-Egyptian  Mummy  Case.  Fig.  14.— Border  Patterns.  Fig.  15.— Ta  Girdle  Buckle,  an  Amulet  placing  the  Wearer 
under  the  protection  of  Isis.  Fig.  16. — Border  Pattern.  Fig.  17. — Egg  and  Serpent  from  Mummy  Case.  Fig.  18.— Painted  Border  on  Coffin.  Fig.  19. 
Serpent.  Fig.  20. — Repeating  Pattern  on  Stone  Altar  to  Amen-ra.  Fig.  21. — Border  on  Tomb,  repeating  Pattern.  Fig.  22.— Thoth, 
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little  bags  of  paints,  and  mixing  them  for 
himself.  The  colours  were  laid  on  in  Hat 
washes,  and  in  the  best  period  of  decoration 
were  so  used  as  to  form  a  “  scheme  of  colour,” 
giving  to  each  tableau  a  general  prevailing 
tone  of  red,  blue,  or  gold.  The  Egyptians 
loved  colour  ;  all  their  carvings  and  bas- 
reliefs  were  painted. 

There  was  in  Egyptiau  decoration,  as  in 
that  of  other  countries,  a  classical  age  up  to 
which  art  was  continually  improving  ;  a  sub¬ 
sequent  decline,  a  short  renaissance,  and  a 
final  decadence  characterised  by  a  corruption 
of  the  native  style  with  that  of  other  coun¬ 
tries,  notably  of  Greece,  ending  in  extinction. 

It  is  of  the  purely  Egyptian  designs,  as 
they  were  handed  down  from  generation  to 
generation,  each  retaining  its  individuality 
through  century  after  century,  that  this 
paper  treats.  The  designs  of  Egypt  may 
be  classed  under  two  heads  :  the  sacred  and 
the  secular.  Only  a  small  proportion  of  the 
decorations  which  have  come  down  to  us  are 
distinctly  secular,  but  there  still  exist  some 
humorous  paintings  in  the  form  of  carica-  l 
t  u  res  of 
animals. 

There  are 
alsorecords 
of  wars  and 
victori  es, 
and  more 
peaceable 
scenes 
forming 
the  sub¬ 
jects  of 
wall  paint- 
ings  - 
herds  of 
oxen  with 
their  dri¬ 
vers,  flights 
of  wild 
birds  and 
flocks  of 
geese, fishes 
swimming, 
men  en¬ 
gaged  in 
d  iff  er  e  n  t 
kinds  of 
handiwork, 
and  amus¬ 
ing  themselves  in  the  chase.  The  Egyp¬ 
tians  evidently  loved  animals,  some  of 
which,  as  we  know,  were  considered  sacred. 
The  lotus  is  the  only  flower  we  find,  ex¬ 
cept  in  the  rarest  instances,  upon  their 
decoration,  if  we  except  the  stalkless  blos¬ 
som  varying  in  semblance  between  a  mari¬ 
gold  and  a  potentilla,  which  is  technically 
called  a  rosette.  The  lotus  was  no  doubt 
peculiarly  prized  by  the  Egyptians  as  being 
the  produce  of  the  sacred  Nile  lotuses. 
These  lotuses  were  grown  in  the  tanks, 
which  were  the  favourite  adjuncts  to 
an  Egyptian  garden.  A  representation  of 
one  of  these  tanks  from  a  wall  decoration  is 
given  in  Fig.  23.  The  Egyptians  had  no 
knowledge  of  perspective,  though  they  were 
admirable  draughtsmen,  and  their  animals 
in  profile  were  drawn  not  only  accurately, 
but  with  much  spirit  and  in  different 
varieties  of  pose.  When  they  wished  to 
represent  figures  of  men  in  line,  they  made 
the  head  of  each  appear  above  that  of  the 
one  in  front,  or  by  some  similar  device 
showed  all  the  figures  separately.  In  draw¬ 
ing  the  human  figure  it  was  their  custom 
to  give  the  head  in  profile,  with  a  full  face, 
eye,  and  bust,  the  trunk  in  three-quarter 
view,  and  the  legs  in  profile.  In  the  speci¬ 
men  given,  the  pond  is  seen  in  bird’s-eye 


view,  the  four  edges  being  the  banks,  while 
the  animals  and  lotuses  are  seen  sideways. 

Among  the  wall  decorations  are  pictures 
of  offerings  being  made  to  the  gods.  The 
mystic  ceremonial  religion  of  old  Egypt 
entered  intimately  into  the  life  of  the  people, 
and,  in  fact,  their  secular  art  merges  in  the 
sacred.  The  most  numerous  and  important 
remains  of  Egyptian  decoration  are  from 
the  tombs.  While  the  houses  and  palaces 
were  open  to  destruction  from  invaders  and 
pillagers,  the  tombs  were  so  carefully  con¬ 
cealed  that  many  of  them  have  remained 
intact  till  discovered  by  modern  explorers. 
Man,  according  to  the  Egyptian  faith,  was 
composed  of  four  parts  :  the  body  ;  the  ka, 
or  double  of  the  body  ;  the  soul ;  and  the 
divine  spark.  This  ka  precisely  corresponded 
with  the  astral  body  with  which  the  theo¬ 
sophy  now  in  vogue  has  made  us  familiar. 
Its  life  continued  as  long  as  the  body  was 
in  existence,  but  died  with  its  destruction, 
hence  the  care  taken  by  the  relatives  of  the 
dead  to  guard  against  the  violation  of  a 
tomb.  When  the  mummy  was  deposited, 


the  passage  leading  to  its  resting-place  was 
filled,  and  the  entrance  carefully  concealed. 
The  ka  had  his  chapel  in  earliest  times 
in  another  portion  of  the  tomb,  which 
was  built  in  the  rocks,  but  later  it  was 
often  at  some  distance  from  it.  Here 
offerings  were  made  on  stated  days,  and 
should  ideally  have  continued  to  be  offered 
to  the  end  of  time.  But  filial  piety 
could  not  be  expected  to  survive  the  third 
or  fourth  generation,  and  for  fear  the  ka 
should  be  left  to  starve,  a  plan  was  hit  upon 
which  would  satisfy  the  appetite  of  so 
ethereal  a  creature,  while  relieving  his 
relations  from  further  cares  after  the  burial 
day. 

Offerings  of  portions  of  oxen  and  gazelles, 
of  clothes,  of  furniture,  of  birds  and  of 
flowers,  were  made  at  the  funeral,  and  these 
were  depicted  on  the  walls.  On  the  sight 
of  these  painted  objects  the  ka  was  sup¬ 
posed  to  feed,  but  for  his  diversion,  or  in¬ 
struction,  not  only  the  actual  portions  of 
flesh  and  loaves  of  bread  were  represented, 
but  all  the  processes  of  their  production  and 
preparation  were  added.  In  later  centuries, 
when  the  idea  of  future  reward  and  punish¬ 
ment  had  gained  prominence  in  the  religion 
of  Egypt,  a  record  of  the  career  of  the 
deceased,  with  scenes  from  his  life,  were 


painted  on  the  walls.  Later  again,  the 
progress  of  the  soul  as  it  followed  the  sun 
through  the  infernal  regions  of  the  night  and 
out  into  the  glory  of  day  formed  the 
subject  of  the  pictures.  All  these  repre¬ 
sentations,  by  their  formal  repetition  from 
age  to  age,  tended  to  crystallise  into  mere 
conventional  decoration ;  but  every  form 
thus  employed  had  its  significance,  and, 
till  the  complete  decadence  of  Egyptian 
art  and  religion,  conveyed  to  the  spectator 
some  mystic  import,  corresponding  to  the 
Christian  symbols  of  the  cross  and  the 
Sacred  Monogram.  Indeed,  the  painting 
of  such  symbols  on  a  sarcophagus,  or  in 
the  chamber  of  the  dead,  was  believed  to 
act  as  a  charm.  The  lotus  flower  (Fig.  11) 
is  constantly  met  with  in  every  species 
of  decoration.  It  signified  eternal  youth, 
and  was  an  offering  much  affected  by  the 
gods.  It  had  one  conventional  form  both 
for  bud  and  blossom,  but  was  adapted  in  a 
variety  of  ways. 

Fig.  18  is  part  of  a  painted  bordering  on  a 
coffin.  Fig.  6  is  carving  on  the  stone  Parsep 

sarcopha¬ 
gus  of  the 
30th  dy¬ 
nasty.  Fig. 
8  is  from  a 
painted  se- 
p  ulch  ral 
box,  one 
of  those 
chests  in 
which  the 
ka  kept 
such  pos¬ 
sessions  as 
were  made 
his  on  the 
day  of  his 
funeral. 
Another 
favourite 
symbol  in 
decoration 
was  that 
given  in 
Fig.  15  ;  it 
was  used  in 
solid  form 
as  a  girdle 
buckle,  and 
represented  the  blood  of  Isis,  which  washed 
away  the  sins  of  the  wearer.  The  scarabaeus, 
or  sacred  beetle  (Fig.  10),  symbolised  duration 
of  life  on  earth  and  in  the  after  world.  It  pre¬ 
served  from  death,  while  a  frog  was  the  em¬ 
blem  of  renewed  life.  A  winged  scarabseus 
is  painted  on  the  coffin  of  Soter,  Archon  of 
Thebes.  Serpents  were  numerous,  generally 
bent  up  in  decorative  though  improbable  at¬ 
titudes,  and  rearing  an  angry  head  (Figs.  12 
and  19).  Very  frequently  in  the  mummy  cases 
we  find  a  procession  of  men  or  animals  carry¬ 
ing  a  serpent.  In  what  is  considered  one  of 
the  oldest  forms  of  symbolic  art,  the  serpent 
is  represented  with  an  egg  (Fig.  17),  the  egg 
symbolising  life  and  the  seroent  eternity. 
In  its  passage  through  the  nether  world  the 
soul  had  many  serpents  with  which  to 
combat :  there  was  one  to  guard  each  hour. 
Down  there  were  also  the  fearful  assessors 
of  the  dead,  corresponding  with  the  human 
beings  above,  who  sat  in  judgment  on  the 
corpse,  and  determined  whether  he  were 
worthy  of  burial  in  its  gorgeous  tomb. 
The  gods  are  constantly  represented  — 
quaint  creatures  with  the  heads  of  animals 
on  human  forms  (Figs.  2,  3,  and  22). 
On  nearly  every  mummy  case  a  winged 
figure  is  painted,  the  wings  being  drawn 
in  a  highly  conventional  and  decorative 
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manner,  doubtless  representing  the  wings 
attained  by  the  departed  soul  when  it  had 
safely  passed  through  the  terrors  of  judg¬ 
ment.  As  a  rule,  there  is  a  human  head 
and  upper  part  of  the  body  between  the 
wings,  sometimes  a  completed  body  as  in 
Fig.  1,  though  occasionally  a  scarabaeus  or 
a  bird’s  head,  and  dogs  were  very  common 
in  funeral  decoration  :  Cerberus  was  the 
guardian  of  the  Hall  of  Judgment  (Fig.  21). 

The  human  figure  was  very  largely  em¬ 
ployed,  generally  with  the  hands  stretched 
out,  one  higher  than  the  other,  in  a  graceful 
attitude,  symbolic  of  devotion  (Fig.  20), 
standing,  seated  (Fig.  7),  or  in  what  appears 
to  have  been  a  favourite  pastime  among  the 
Egyptians,  squatting  on  the  ground  (Fig.  13). 
The  painting  on  the  walls  of  the  tombs  and 
sarcophagi  were  to  a  great  extent  reproduc¬ 
tions,  more  or  less  exact,  from  the  illustra¬ 
tions  in  the  “  Book  of  the  Dead.” 

This  wonderful  work,  the  oldest  book  in 
existence,  gave  an  account  of  the  soul’s 
progress  through  the  unseen  world.  It  was 
considered  in  the  highest  degree  sacred,  and 
passages  from  it  were  written  on  the  sar¬ 
cophagi  and  on  slips  put  in  the  hands  of 
the  dead  to  act  as  a  charm.  The  tombs  and 
sarcophagi  so  elaborately  decorated  were  of 
course  those  of  kings  and  great  men  ;  the 
poor  were  buried  in  pits  and  in  clefts  of 
the  rocks,  simply  bandaged  or  wrapped  in 
palm  branches,  with  an  amulet  or  two  to 
protect  them  in  the  realms  of  the  departed. 
In  life,  however,  the  common  people  were 
not  shut  out  from  the  world  of  art.  As  with 
us  in  the  middle  ages,  every  craftsman  was 
an  artist,  and  gave  a  touch  of  beauty  in  the 
form  of  some  simple  and  appropriate  decora¬ 
tion  to  whatever  he  made.  There  is  nothing 
lovelier  of  the  kind  than  the  wooden  perfume 
spoons  and  kohl  boxes  carved  in  the  form  of 
lotus  plants,  figures  in  various  attitudes  and 
the  like,  of  which  one  specimen  is  sketched 
in  Fig.  5. 

Here  variety  of  invention  came  in,  whereas 
in  the  paintings  and  bas-reliefs— which  were 
nearly  always  consecutive  tableaux  of  fixed 
and  definite  meaning,  or  symbols  of  tradi¬ 
tionary  form  and  usage — there  was  little 
scope  for  originality.  Certain  sketches  of 
design  made  by  Egyptian  artists  yet  remain 
drawn  on  a  surface  marked  out  in  squares, 
like  the  architects’  paper  of  our  own  day, 
to  facilitate  their  enlargement  by  the 
copyists.  Early  efforts  at  drawing  have  also 
been  found,  with  the  master’s  corrections  in 
red  ink.  Till  a  late  and  degenerate  period 
of  Egyptian  art,  when  the  Greek  influence 
began  to  be  felt,  all  drawing  was  done  with 
a  brush  formed  of  a  reed,  and  not  with  a 
hard,  fine-pointed  instrument. 

There  is  not  much  in  Egyptian  design  that 
can  be  taken  as  it  stands  and  applied  to 
modern  European  decoration ;  so  large  a 
proportion  of  their  ornament  was  exclusively 
concerned  with  their  own  religious  rites. 
The  lotus  adaptations  and  animal  forms 
which  have  been  rendered  decorative  with¬ 
out  any  departure  from  fidelity  to  nature 
might  indeed  be  copied  direct.  But  the 
great  gain  in  studying  the  decoration  of 
the  Egyptians  lies  in  the  insight  thus 
acquired  into  their  especial  artistic  genius— 
i.e.,  the  combining  severity  of  outline  and 
a  frank  conventionalism  with  artistic  grace 
and  truth  to  nature.  This  they  attained 
by  seizing  and  emphasising  the  main  fea¬ 
tures  of  their  subject,  while  suppressing  all 
unnecessary  details  which  woufd  interfere 
with  the  effect  of  the  decoration  as  a  whole. 

Those  who  have  not  the  opportunity  of 
travelling  to  the  East,  may  make  explora¬ 
tions  almost  as  valuable  for  practical 


Sirposes  within  the  walls  of  the  British 
useum.  Egyptian  remains  are  also  pre¬ 
served  in  the  Soane  and  the  South  Ken¬ 
sington  Museums. 

For  the  letterpress  of  this  paper  the 
writer  is  much  indebted  to  Maspero’s 
work  on  “Egyptian  Archeology,”  trans¬ 
lated  by  Miss  Edwards. 


ABOUT  THE  ARLBERG  AND  OTHER 
ALPINE  TUNNELS. 

BY  HENRY  FRITH. 

The  success  of  the  St.  Gothard  line  aroused  the 
emulation  of  Austria,  and  her  eagle  eyes  were 
turned  to  a  separate  line  to  Paris  from  Vienna, 
vid  Constance,  Landeck,  and  Innsbruck.  The 
Brenner  Railway  runs  at  right  angles  to  the 
Arlberg  line. 

The  necessary  tunnel  for  the  new  line  was 
begun  in  1880.  It  was  estimated  to  occupy  five 
years  in  construction.  The  other  portions  of  the 
railway  between  Bregenz  and  Innsbruck  are  also 
very  interesting— the  engineering  is  excellent; 
the  views  are  magnificent.  Seated  in  the  hind¬ 
most  carriage,  with  its  immense  sheets  of  glass 
all  round,  the  prospects  and  gradients  and  cuttings 
can  be  studied  by  the  passenger  at  leisure. 

But  our  business  is  chiefly  with  the  Arlberg 
Tunnel,  which  pierces  the  water-shed  of  the  Arl¬ 
berg,  lying  between  the  Rhine  and  the  Danube. 

The  great  tunnel  was  begun  in  1880,  and  the 
engineers  having  the  Cenis  and  Gothard  expe¬ 
riences  before  their  eyes,  were  enabled  to  work 
very  cheaply  and  expeditiously.  They  progressed 
so  rapidly  that  the  line  was  actually  open  in 
1884  !  On  the  15th  of  May,  1880,  the  order  to 
begin  arrived;  on  the  13th  of  November  the 
boring  began ;  on  the  13th  of  November,  1883, 
the  borings  met,  the  working  having  been,  as 
usual,  from  both  sides  simultaneously. 

The  contractor  had  performed  his  work  in  four 
hundred  and  twenty  days  less  than  the  stipulated 
time  ;  and  this  was  the  most  satisfactory  part  of 
the  business,  for  the  Government  had  agreed  to 
give  him  £80  a  day  for  each  day  ho  lessened  the 
contract  time.  Thus  he  earned  the  welcome  sum 
of  £33,600 — his  private  share  of  the  undertaking 
— as  a  premium. 

The  motive  power  for  the  werks  and  some 
machines  was  water,  which  exists  in  quantities 
on  the  Arlberg.  The  streams  were  dammed,  and 
the  water  conveyed,  under  tremendous  pressure, 
in  pipes  to  work  the  necessary  machinery.  The 
borings  in  the  tunnel  were  also  done  by  compressed 
air,  and  two  kinds  of  machines  were  used.  There 
was  quite  a  rivalry  between  the  men  employed 
on  these  when  one  was  worked  by  air  and  the 
other  by  water. 

The  drills  were  the  Ferroux  and  the  Brandt. 
The  former  was  worked  by  air,  the  latter  by 
water.  The  former  is  a  percussion  drill,  some¬ 
thing  like  the  instrument  employed  in  the  Mont 
Cenis  Tunnel  on  the  Sommeillier  system.  The 
Brandt  machine  drills  holes  by  revolving-boring, 
and  has  been  pronounced  the  superior  tool,  inas¬ 
much  as  a  certain  number  of  Brandt  machines 
will  do  as  much  work  as  twice  the  number  of 
Ferroux  drills  under  equal  conditions. 

Twelve  miners  and  seven  navvies  were  em¬ 
ployed  on  the  Ferroux  drills  each  shift.  Seven 
miners  and  seven  navigators  only  were  employed 
on  each  of  the  Brandt  machines,  with  one 
mechanic  to  repair  them ;  the  Ferroux  were 
taken  away  and  repaired.  The  explosive  used 
was  dynamite.  The  manner  in  which  the  work 
was  done  is  as  follows :  The  “  heading,”  or  upper 
cutting  of  the  tunnel,  was  “  levelled  ”  with  the  in¬ 
tended  railway  below.  From  the  heading  the  men 
drove  vertical  shafts  downwards  at  certain  dis¬ 
tances.  When  they  reached  a  proper  level,  each 
party  cut  sideways,  and  thus  formed  the  lower 
gallery  (to  meet  each  other),  into  which  the  rock 
and  debris  was  thrown  down  by  the  shafts  and 
carried  off. 

The  tunnel  was  carefully  lined  with  bricks,  the 
progress  made  being  about  18  ft.  a  day.  As  the 


actual  tunnel  was  completed  the  rails  were  laid, 
the  debris  carried  out,  and  materials  carried  in. 
Regular  trains  of  trucks  were  constantly  in 
movement,  and  “  marshalling  ”  them  was  quite  a 
business.  The  men  laboured  in  semi-darkness 
daily  ;  and  the  contract  provided  for  a  supply  of 
air  to  the  extent  of  5,300  cubic  feet  per  minute 
for  the  workmen. 

This,  the  main  tunnel  on  the  line,  is  just  6’375 
miles  in  length.  It  extends  between  two  stations 
— St.  Anton  and  Langen  ;  it  cost  £1,209,400; 
and  three  years  were  occupied  in  its  construction 
— the  actual  boring  of  it.  In  less  than  a  year 
after  the  railway  was  actually  opened — viz.,  in 
September,  1884.  There  are  nine  other  tunnels 
on  this  line  from  Innsbriick  to  Bregenz,  which 
will  well  repay  a  visit. 

Several  other  schemes  for  driving  great  tunnels 
through  the  mountains  have  been  projected.  Of 
these,  the  Simplon  Tunnel  seems  to  be  the  most 
likely  to  be  begun.  It  will  be  about  ten  miles 
long.  The  railway  is  already  at  Visp,  in  the 
Yalais,  and  at  Domo  d’Ossola,  in  Italy.  The 
gradient  is  estimated  at  1  in  90  on  the  Swiss 
side,  but  much  heavier  on  the  southern  slope. 
The  borings  will  be  exceptionally  heavy.  The 
expenditure  is  estimated  at  £2,118,000.  The  big 
tunnel  will  cost,  perhaps,  £1,877,000,  and  a  con¬ 
siderable  sum,  in  addition,  for  ventilation  plant 
must  be  added. 

Other  tunnels,  which  have  not  advanced  much 
towards  estimates,  are  those  suggested  to  pene¬ 
trate  the  St.  Bernard  and  Mont  Blanc.  The 
writer  has  seen  no  late  suggestions  concerning 
these  projects.  They  were  proposed  to  reach 
Aosta  by  different  routes,  and  the  plans  vary 
greatly.  The  St.  Bernard  is  to  have  steep 
gradients  and  a  short  summit  tunnel ;  the  Mont 
Blanc  route  is  to  have  easy  approaches  and  a  long 
tunnel.  The  cost  of  these  undertakings  cannot 
be  less  than  £40,000  a  mile. 


SCIENCE  TO  DATE. 

New  Fossil  Mammal  —  Mr.  C.  Dawson  has 
discovered  the  tooth  of  a  mammal  in  the  Weald, 
near  Hastings.  It  seems  to  be  related  to  the  well- 
known  Plagiaulax  from  the  Purbeck  beds.  It  is  the 
first  trace  of  a  mammal  of  the  Cretaceous  period  yet 
found  in  Europe. 

Volcanic  Action  in  the  Lipari  Islands.— A 

Royal  Commission  appointed  by'the  Italian  Govern¬ 
ment  to  study  the  phenomena  exhibited  by  the 
eruptions  of  the  Island  of  Vulcano  in  the  Lipari 
Islands  during  the  period  from  August,  1888,  to 
March,  1890,  has  just  published  a  voluminous 
report.  A  typical  eruption  of  this  volcano  consists 
of  a  huge  column  of  volcanic  dust  carried  up  by 
volumes  of  steam  to  a  height  of  several  thousands  of 
feet,  and  this  is  accompanied,  in  the  more  violent 
explosions,  by  the  ejection  of  huge  bombs  of  incan¬ 
descent  lava  and  brilliant  electrical  discharges.  No 
lava  flow,  however,  occurred  during  the  whole  period. 
It  is  interesting  to  note  that  the  neighbouring 
volcano  of  Stromboli,  though  only  about  thirty-six 
miles  distant,  is  not  influenced  by  the  condition 
of  Vulcano,  and  that  the  material  ejected  from  the 
two  volcanoes  is  different,  being  blacker  and  contain¬ 
ing  less  silica  and  more  bases  in  the  case  of  Stromboli 
Hence  there  must  be  some  subterranean  barrier 
between  the  sources  of  lava  supply  of  the  volcanoes. 

New  Determination  of  the  Velocity  of  Sound. 
— Regnault  many  years  ago  determined  the  velocity 
of  sound  in  air  by  firing  a  pistol  containing  one 
gramme  of  powder — so  as  always  to  produce  sound¬ 
waves  of  equal  strength — at  one  end  of  a  long  tube, 
and  receiving  the  sound-wave  on  a  flexible  mem¬ 
brane  placed  at  a  measured  distance  inside  the 
tube.  When  the  sound-wave  reached  this  membrane 
it  threw  it  into  vibration,  and  by  means  of  a  small 
metal  disc  fixed  at  its  centre  the  membrane  struck 
against  a  metallic  contact,  thus  closing  an  electric 
circuit,  which  traced  on  a  clironograph  the  exact 
time  when  the  sound-wave  reached  it.  MM.  Violle 
and  Yauthier,  taking  advantage  of  a  subterranean 
conduit  destined  to  carry  water  from  Rochefort  to 
Grenoble,  have  recently  made  a  re-determination  of 
the  velocity  of  sound  in  air  by  a  similar  method,  but 
laying  special  stress  on  points  omitted  or  left  doubt¬ 
ful  by  Regnault.  They  found  the  velocity  of  sound 
in  dry  air  at  0°  C.  to  be  1,086  ft.  per  second.  This 
is  a  little  less  than  the  value  usually  employed  in 
calculations — viz.,  1,093  ft.  per  second. 
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TRADE:  PRESENT  AND  FUTURE. 

*s*  Correspondence  from,  Trade  and  Industrial 
Centres,  and  News  from,  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Timber  Trade. — The  deliveries  from  the  London 
docks  show  a  further  decrease,  amounting  in  a  week 
to  a  fall  of  over  2,000  standards.  The  uncertainty 
of  the  labour  market  has  much  to  do  with  this.  It 
is  to  be  hoped  that  the  mid-season  and  fall  will  this 
year  improve,  and  that  we  shall  be  able  to  show  an 
increase  over  last  year.  The  hardwood  trade  seems 
to  be  fairly  busy,  judging  from  recent  spirited  buying 
at  the  sales.  Tabasco  mahogany  was  sold  at  3Jd., 
Jamaica  mahogany,  40s.  per  ton,  Mexican  maho¬ 
gany  from  3L1.  to  lOd.  per  ft.,  and  Mexican  cedar 
at  2fd.  A  recent  sale  held  at  Bpping  brought 
forward  some  hundred  fine  oak  trees  at  prices  vary¬ 
ing  from  2s.  to  4s.  per  ft.  cube  over  bark. 

Sheet  Metal  Trade. — In  South  Wales  and 
Monmouthshire  the  price  of  tin  plates  remains 
unchanged,  but  makers  are  holding  out  for  higher 
prices.  Best  charcoal  plates  are  quoted  13s.  9d.  to 
14s.  per  box.  Dulness  reigns  in  the  London  tin 
plate  trade,  and  makers  refuse  the  low  prices  offered. 
Manufacturing  departments  are  a  little  better  in 
various  parts  of  the  country,  especially  in  galvanised 
wares  and  dairy  goods. 

Cotton  Trade. — The  great  lock-out  in  the  cotton 
trade  continues,  and  there  is  but  little  prospect  of  a 
settlement  being  arrived  at.  Indeed,  many  do  not 
hesitate  to  assert  that  the  negotiations  are  being 
purposely  conducted  in  as  tardy  a  manner  as  pos¬ 
sible,  in  order  to  prolong  the  stoppage.  It  is  gener¬ 
ally  thought  that  the  lock-out  will  last  some  three 
weeks  longer,  while  in  some  cases  it  is  more  than 
probable  that  work  will  not  be  resumed  until  after 
the  Whitsuntide  holidays.  Nearly  all  the  mills  in 
Oldham  are  closed,  and  there  is  no  anxiety  either 
on  the  part  of  the  employers  or  the  operatives  to 
resume  work.  The  employers  consider  that  by 
keeping  their  mills  closed  they  will  not  only  clear 
out  their  stock,  but  also  strike  a  blow  at  the  opera¬ 
tives  ;  while  the  latter  contend  that  the  curtailment 
of  the  supply  of  yam  will  improve  the  condition  of 
the  trade.  In  Bolton  and  district  the  masters  have 
agreed  to  run  their  mills  four  days  a  week  only.  In 
Kochdale  and  district  the  look-out  has  assumed  a 
more  serious  aspect  during  the  last  few  days,  several 
of  the  largest  mills  which  had  started  working,  and 
which  everyone  thought  would  cause  the  collapse  of 
the  lock-out,  have  stopped  again,  and  for  an  inde¬ 
finite  time.  In  addition  to  the  spinners  who  are 
“playing  them,”  some  of  the  weaving  sheds  are 
working  short  time,  as  the  material  is  likely  to  run 
short. 

Shipbuilding  Trade.— Clyde  shipbuilding  con¬ 
tinues  depressed.  Several  new  contracts  have  been 
fixed,  but  the  output  far  exceeds  in  tonnage  the  new 
work  booked.  In  all,  eight  sailing  vessels  and  nine¬ 
teen  steamers  were  launched  during  April,  the  gross 
tonnage  being  fully  37,600  tons,  an  increase  of  quite 
4,000  tons  over  the  output  for  April,  1891.  The 
total  output  for  the  four  months  ending  30th  ult. 
was  over  128,000  tons  (gross).  The  prevailing  de¬ 
pression  is  ascribed  to  the  dearness  of  fuel  and  the 
low  freights  prevailing.  Shipowners,  in  many 
instances,  refuse  to  accept  carrying  contracts  at 
current  freightage  rates,  preferring  rather  to  pay 
harbour  dues  for  their  idle  vessels.  One  result  is 
that  several  Clyde-built  vessels  (owned  by  Glasgow 
firms)  are  now  “laid  up  ”  for  want  of  work.  During 
April  Messrs.  J.  &  G.  Thompson,  Clydebank,  secured 
an  order  for  engines  for  a  second-class  cruiser  which 
is  being  built  in  one  of  the  ’Government  dockyards, 
while  orders  for  three  sets  of  engines,  aggregating 
630  horse-power,  were  booked  by  Messrs.  Ross  & 
Duncan,  of  Govan,  and  one  by  Messrs.  Blackwood 
&  Gordon,  Port  Glasgow,  for  triple  expansion 
engines  for  a  foreign  steamer.  Marine  engineers 
all  over  the  country  are  feeling  the  effects  of  the 
dulness  in  the  shipbuilding  trade,  and  unless  some 
unexpected  development  takes  place  immediately, 
these  industries  will  be  likely  to  remain  slack 
throughout  the  summer ;  indeed,  some  authorities 
incline  to  the  belief  that  a  revival  will  not  take 
place  during  the  present  year.  West  of  Scotland 
steel  makers  also  complain  of  continued  dulness  (a 
substantial  reduction  of  wages  is  about  to  be  enforced 
in  this  trade),  while  another  important  Scotch 
industry — viz.,  the  mineral  oil  trade — shows  un¬ 
mistakable  signs  of  stagnation. 

Plchbing  Trade. — There  is  a  probability  of 
another  strike  occurring  in  Aberdeen,  the  masters 
and  men  having  come  into  conflict  on  some  matters 
of  detail  arising  out  of  a  strike  which  occurred  a  few 
months  ago.  A  new  code  of  bye-laws,  dealing  with 
the  relations  between  the  two  parties,  had  been 
drawn  up  by  the  workmen’s  society,  and  recently 


submitted  for  consideration  and  approval  by  the 
masters.  The  main  point  at  issue  is  with  regard  to 
the  number  of  apprentices  employed  in  the  trade, 
the  men  holding  that  the  proportion  of  apprentices 
should  be  one  to  each  journeyman,  while  the 
masters,  on  the  other  hand,  contend  that  there 
should  be  no  restriction.  A  second  source  of  con¬ 
tention  is  the  period  of  notice  to  be  given  on  either 
side  in  the  event  of  a  dispute  pending,  while  the 
workmen,  in  addition,  ask  that  when  employed  at 
a  distance  of  two  miles  and  over  from  their  place  of 
residence,  there  should  be  a  weekly  allowance  of  Is. 
or  2s.  given  extra.  The  masters  have  had  the  matter 
under  consideration  for  some  time,  and  a  turn-out 
seems  inevitable. 

Silver  and  Cdtlert  Trades.— The  Sheffield 
silver  and  electro  trades  have  not  improved  since 
our  last  report.  In  the  cutlery  trade  there  is  very 
little  alteration,  and  makers  of  bone,  ivory,  and 
pearl  handles  complain  of  the  depressed  state  of 
business.  Great  efforts  are  still  being  made  by 
makers  of  files,  scissors,  knives,  razors,  and  tailors’ 
scissors,  to  supply  the  Spanish  markets  with  these 
productions,  in  anticipation  of  the  announcement 
of  the  new  tariffs,  which  will  affect  most  seriously 
the  future  manufacture  of  these  articles. 

Iron  Trade. — At  Barrow  there  is  no  change  in 
the  hematite  pig  iron  market.  Everything  is  quiet. 
No  business  is  being  done  by  makers.  Most  works 
are  stopped,  and  only  eight  furnaces  are  in  blast. 
Warrants  are  at  49s.  4d.  net  cash,  and  makers  are 
asking  50s.  for  parcels  of  mixed  numbers  of  Bessemer 
iron.  Stocks  are  being  reduced  considerably. 
Several  mills  in  the  steel  department  at  Barrow  are 
to  be  restarted  this  week,  including  the  plate,  tin, 
bar,  and  Siemens  furnaces.  Shipbuilders  are  busy, 
but  want  material.  Coke  is  still  very  scarce.  Iron 
ore  is  weak.  The  iron  trade  in  the  Rochdale 
district  is  getting  worse  every  week.  Our  Sheffield 
correspondent  writes  : — It  cannot  be  expected  that 
pig  iron  will  decline  much  further  in  value.  It  has 
dropped  lately  from  49s.  9d.  to  48s.  8d.  per  ton. 
Forge  iron  realises  41s.  per  ton  locally.  The  only 
branch  of  trade  in  which  there  is  much  activity 
appears  to  be  that  devoted  to  the  supply  of  railway 
material.  This  industry  maintains  the  good  posi¬ 
tion  it  occupied  at  the  commencement  of  the  year. 
Makers  of  springs,  tires,  and  wheels  are  well  off  for 
orders. 

Engineering  Trade. — While,  generally  speaking, 
there  is  little  change  to  report  in  the  condition  of 
the  engineering  trades  of  the  Lancashire  district, 
yet  in  one  or  two  localities  business  appears  to  be 
decidedly  better  than  for  some  weeks  past.  This  is 
notably  the  case  with  Bolton,  where,  a  fair  amount 
of  new  work  coming  in,  stationary  engine  builders 
have  been  enabled  to  increase  their  staff  of  hands. 
For  the  most  part,  however,  this  branch  of  the  trade 
is  sharing  the  general  depression  which  now  cha¬ 
racterises  the  engineering  industry  in  many  parts  of 
the  North  of  England.  Machine  tool  makers  have 
but  little  work  in  hand,  and  although  machinists 
are  still  fully  engaged  in  completing  existing  orders, 
the  unsettled  state  of  the  cotton  trade  has  had  the 
effect  of  restricting  local  inquiries.  One  or  two 
firms,  however,  have  secured  some  orders  from 
abroad,  which  will  keep  them  busily  employed  for 
many  months.  Locomotive  builders  report  only  a 
small  amount  of  new  work  coming  forward,  and 
there  is  unfortunately  every  indication  of  a  very 
decided  slackness  occurring  in  this  branch.  The 
shipbuilding  and  marine  engineering  trades  of  the 
district  remain  in  an  extremely  depressed  condition, 
and  it  is  reported  that  not  a  single  new  order  for  a 
marine  engine  has  been  secured  by  any  Mersey 
establishment  for  some  weeks.  The  principal  ship¬ 
building  yards  are  still  fairly  busy  with  the  vessels 
in  hand,  but  there  are  no  inquiries  for  new  work, 
and  some  of  the  small  establishments  are  almost 
entirely  without  ^occupation  of  any  kind.  In  the 
Barrow  district,  both  shipbuilders  and  engineers 
continue  busy,  but  the  new  orders  do  not  appear  to 
be  of  any  very  great  weight.  The  iron  trade  shows 
but  little  improvement,  and  as  many  of  the  steel 
works  are  stopped,  owing  either  to  disputes  or 
scarcity  of  ra  v  material,  there  is  some  difficulty  in 
obtaining  boiler  plates.  Boiler  makers  are,  however, 
now  experiencing  the  lessening  activity  which  is 
everywhere  becoming  general. 

Cycle  Trade. — In  Sheffield,  the  spurt  in  the 
cycle  trade  is  maintained,  and  manufacturers  of 
cycle  parts  and  pneumatic  tires  are  well  employed. 
The  makers  of  the  New  Rapid  cycles  have  just 
received  an  order  from  a  Belgian  agent  for  over  two 
hundred  of  these  machines.  As,  from  their  high 
quality,  they  cannot  be  produced  at  a  cheap  figure, 
it  shows  that  our  Continental  friends  know  where 
to  look  for  a  good  thing,  and  that  they  are  willing 
to  pay  for  it. 


Coal  Trade. — The  strike  in  Durham,  which  has 
caused  some  irritation  and  loss  in  local  manufac¬ 
turing  circles,  is  less  sorely  felt  at  the  present  time. 
Sheffield  firms  have  discovered  that  they  can  obtain 
supplies  of  well  washed  hard  coke  in  the  immediate 
vicinity,  which  is  almost,  if  not  quite,  equal  in 
point  of  quality  to  the  coke  hitherto  obtained  from 
the  North.  As  there  is  a  difference  in  price  of 
nearly  8s.  per  ton  in  favour  of  the  South  Yorks 
material,  it  is  probable  that  some  portion  of  the 
Durham  trade  will  be  diverted  to  this  part  of  the 
country.  There  is  very  little  change  in  the  situation. 
Hematites  have  risen  3s.  per  ton  since  the  beginning 
of  the  Durham  dispute,  and  are  now  quoted  at  60s. 
delivered  in  Sheffield.  This  heightened  price  is 
solely  due  to  the  cause  mentioned,  and  on  the 
collapse  of  the  strike,  it  is  anticipated  that  values 
will  drop  to  the  points  they  occupied  a  month  or 
two  ago.  There  is  very  little  improvement  in  the 
pig  iron  markets,  but  those  qualified  to  judge  ex¬ 
press  hope  in  the  future.  Consumers  are  econo¬ 
mising,  for  what  reason  is  not  clear. 

Ivory  Trade. — Soft  descriptions  were  in  demand 
at  the  London  auction,  and  prices  were  £2  to  £3 
per  cwt.  higher.  West  Coast  African  was  firm  at 
last  sale’s  prices,  and,  owing  to  the  small  quantity 
of  newly  arrived  ivory,  old  stock  was  freely  bought. 
Bangles  were  the  only  exception  to  the  general 
firmness,  probably  in  consequence  of  several  large 
consignments  having  been  sent  back  to  India  on 
account  of  trifling  defects.  Egyptian  ivory  was 
selling  better  than  at  the  previous  sales,  but  still 
cheap  as  compared  with  other  qualities.  For  very 
defective  pieces  such  low  prices  as  £20  and  £25  per 
cwt.  were  accepted. 

Building  Trade. — There  is  no  lessening  of 
activity  in  Manchester  and  district — a  large  con¬ 
tractor,  indeed,  finds  difficulty  in  getting  sufficient 
good  men.  In  the  Rochdale  district,  bricklayers’ 
labourers  are  out  on  strike,  the  old  question  of  the 
masters  allowing  a  labourer  to  each  bricklayer  being 
again  opened,  in  addition  to  some  other  minor  details 
which  the  men  demand.  As  the  masters  declare 
they  will  not  give  way  any  further,  it  is  likely  to  be 
a  long  job. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


•.*  In  consequence  of  the  great  pressure  upon  the 
“  Shop  ”  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 


II.— Questions  Answered  by  Editor  and  Staff. 

Indiarubber.— Vigil  antia.  —  Your  experience 
is  a  common  one.  Perhaps  the  best  way  to  pro¬ 
ceed  is,  first,  to  cut  the  surfaces  you  wish  to  join 
so  as  to  produce  a  good  fit,  and  then  moisten  them 
with  mineral  naphtha,  so  as  to  make  the  opposing 
surfaces  somewhat  sticky.  When  this  has  been 
done,  apply  as  cement  a  solution  of  indiarubber  in 
mineral  naphtha,  press  the  surfaces  into  close  con¬ 
tact,  and  leave  under  pressure  in  a  warm  place 
until  the  naphtha  has  evaporated.— Qui  Vive. 

Inking  Ribbons.— J.  B.  (Jubbulpore).— These 
may  be  kept  damp  by  the  application  of  a  little 
glycerine  and  water.— Qui  Vive. 

Indiarubber.— Rubber.— A  thick  solution  of 
shellac  in  methylated  spirit  forms  an  excellent 
cement  for  sticking  indiarubber  to  wood,  and  will 
resist  moisture.  It  must,  however,  be  used  whilst 
the  wood  is  still  dry ;  and  as  you  state  that  the 
wood  to  which  the  rubber  is  to  be  cemented  is 
hard,  I  recommend  you  to  coat  it  first  with  a 
thinner  solution  of  shellac,  the  rubber  being  after¬ 
wards  cemented  on  with  the  thicker  solution.— 
Qui  Vive. 

Indiarubber.— J.  H.  (Oldham).  —  Indiarubber 
cannot  be  melted  without  spoiling,  and  solutions 
are  unsatisfactory  for  moulding  purposes.  Com¬ 
mercially,  old  (vulcanised)  rubber  is  mixed  with  a 
proportion  of  new  rubber  and  sulphur,  and  then 
re-vulcanised  in  the  form  required.  Rubber  so 
prepared  is,  however,  of  inferior  quality,  and  its 
preparation  is  an  expensive  process.— Qui  V ive. 

Soap-making.  —  K.  L.  (Leeds).— Seventy  per 
cent,  caustic  soda  may  be  used,  but  the  result  will 
be  inferior  as  the  large  proportion  of  uncombined 
carbonate  of  soda  contained  in  the  weaker  prepara¬ 
tion  will  have  the  effect  of  making  the  soap  pre¬ 
pared  from  it  very  harsh,  and  unfit  for  any  but 
rough  use.  If  you  decide  to  try  the  experiment, 
you  should  use  nearly  one-half  more  of  your  70  per 
cent,  than  would  be  required  of  the  98  per  cent. 
See  article  on  Soap-making,  Work,  No.  103.— H.  C. 

Soap  making.—  F.  will  probably  find  the  infor¬ 
mation  he  requires  in  Watts’  “Art.  of  Soap- 
making,”  published  by  Crosby  Lockwood  &  Co., 
price  9s.— H.  C. 
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Fig.  i. 


Fig.  5. 


Turbine.— New  Subscriber— It  is  quite  possible 
to  do  as  you  say,  and  more.  With  a  fall  of  10  ft. 
you  should  get  something  like  6  h  -p.  But  so  many 
matters  have  to  be  considered,  that  I  think  your 
best  course  would  be  to  write  to  Gunthers,  of  Old¬ 
ham,  and  ask  them  for  estimates,  giving  them  full 
particulars  of  the  proposed  arrangement  of  pipes 
and  gearing.  This  in  the  end  would  be  your  cheaper 
plan,  because,  speaking  with  a  full  knowledge  of 
the  subject,  I  know  the  trouble  of  casting  the  vanes 
accurately.  These  are  made  in  cores.  If  you  can 
cast  them  yourself,  they  must  be  done  very  ac¬ 
curately.  If  you  put  them  out,  then  it  will  be 
cheaper  to  order  the  turbine  complete  than  to  have 
one  portion  cast  to  order  and  make  the  rest  your¬ 
self.  If,  however,  you  intend  to  try,  I  will  reply  to 
any  specific  questions  you  may  put,  though  to  go 
through  the  details  of  the  work  properly  would 
occupy  more  space  than  can  be  spared  in  “  Shop.” 
A  practical  work  on  the  subject,  which  you  may 
study  with  advantage,  is  “Hydraulic  Motors,”  by 
G.  R.  Bodmer,  published  by  Whittaker  &  Co.,  Pater¬ 
noster  Square,  London,  E  C.  Its  price  is  14s.,  and 
you  will  find  every  form  of  turbine  illustrated  in  it, 
and  the  necessary  formulae  for  obtaining  dimen¬ 
sions  for  different  conditions  of  head  and  velocity, 
and  the  curves  of  the  vanes.— J. 

Tool-Holder.— A.  T.  S.  (Bedford). — (1)1  presume 
you  mean  tool-holders  for  chisels  and  plane-irons. 
If  so,  I  only  know  of  one  general  type— that  in 
which  the  tool  is  set  at  a  suitable  angle  with  a 
pivoted  appliance,  provided  with  a  certain  roller  at 
the  end  opposite  to  that 
in  which  the  tool  is 
clamped.  The  appliance 
being  set  at  its  proper 
angle,  the  roller  runs  with 
the  stone,  and  the  facet 
of  the  chisel  is  maintained 
at  practically  a  uniform 
angle.  You  can  get  it  of 
Melhuish,  Fetter  Lane, 

E.C.,  or  some  of  the  other 
tool  merchants  who  ad¬ 
vertise  in  Work.  (2)  No, 
hardly  ever ;  it  is  an  ama¬ 
teur’s  crutch.  (3)  Certainly 
not ;  the  facets  of  all  cut¬ 
ting  tools  used  by  wood¬ 
workers  should  be  sen¬ 
sibly  hollow.  (4)  I  cannot 
say ;  you  would  have  to 
search  through  the  records 
of  the  Patent  Office.— J. 

Fake  and  Buff  Ball.— 

W.  W.  ( Brentford )■ — You 
will  not  be  able  to  buy 
fake,  as  it  is  not  sold 
ready  for  use,  but  it  is 
made  in  the  following 
way  :  Take  two  hard  heel- 
balls  and  about  two-thirds 
of  a  white  glazing  ball, 
break  them  up  into  small 
pieces,  and  put  them  into 
a  small  tin  box.  You  can 
buy  proper  fake  tins  ;  any 
one  will  do,  but  the  deeper 
the  rim  of  the  lid  is  the 
better,  as  it  will  prevent 
the  spirit  evaporating 
when  not  in  use.  You 
just  cover  the  contents 
of  the  tin  with  naphtha, 
and  then  put  the  whole 
on  the  hob  or  in  the 
oven;  but  the  fire  must  not  be  fierce,  the  lid 
must  not  be  on  the  box,  and  it  must  be  well 
watched,  for  this  process,  of  course,  rarefies  the 
spirit  and  intensities  its  inflammability.  White 
ball  is  not  buff  ball,  but  people  sometimes  apply 
that  term  to  the  glazing  ball  spoken  of  above. 
The  >use  of  fake  is  to  lessen  the  labour  in 
finishing,  for  if  heelball  is  ironed  on,  it  is  very 
hard  to  rub  off.  It  is  used  after  the  edge 
has  been  knifed,  rasped,  scraped,  sand  papered, 
inked,  dried,  and  been  nicely  ironed  with  warm 
irons,  which  gives  it,  in  itself,  a  good  gloss.  The 
fake  is  rubbed  on  with  the  finger,  and  when  it  has 
set  a  little,  rub  it  off  with  a  nice  soft  cloth  till  it 
leaves  a  bright  even  gloss,  which  should  be  a  jet 
black.  If  you  wapt  to  finish  brown,  work,  it  is 
done  in  the  same  way,  and  the  fake  is  made  just 
the  same,  only  all  white  ball  is  used,  and  not  any 
heelball.— W.  G. 

Martin  Mantelpiece.— G.  P.  U.  ( Ulceby).— Such 
a  mantelpiece  as  you  require  only  awaits  oppor¬ 
tunity  of  publication,  which  shall  not  be  long. 

Positive  and  Negative  Poles.— P.  S.  (Leigh).— 
(1)  The  positive  pole  of  an  electrio  battery  is  that 
which  gives  out  electricity.  The  negative  pole  is 
that  which  receives  electricity.  In  other  words, 
when  the  two  elements  of  a  battery  are  connected 
to  an  outside  circuit  of  conductors,  the  electric 
current  starts  from  the  positive  pole  of  the  battery, 
passes  through  the  conductors— wires  and  other 
connections— to  the  negative  pole,  and  returns  by  it 
to  the  battery.  (2)  Inside  the  battery  cells,  that 
element  is  positive  which  wastes  away— is  dissolved 
—and,  in  dissolving,  gives  out  an  electric  current. 
As  zinc  is  generally  used  in  batteries,  we  may  say 
that  zinc  is  the  positive  element.  The  negative 
element  is  that  which  receives  the  current  set  up 
by  the  positive  element,  and  transmits  it  to  the 
outer  circuit.  It  therefore  follows  that  the  posi¬ 
tive  element  of  a  cell  is  the  negative  pole  of  the 


battery,  since  it  gives  out  a  current  inside  the  cell 
and  receives  it  outside  the  battery.— G.  E.  B. 

Dry  Battery.— R.  S.  (Felixstowe).— (1)  Get  a  zinc 
cylinder  of  i  in.  zinc,  7  in.  by  3  in.  Close  the  edges, 
and  solder  a  thin  strip  of  zinc  over  them.  Cut  a 
disc  of  thick  zinc  to  fit  in  the  cylinder,  and  solder 
this  in  to  form  a  bottom.  (2)  Get  a  large  lump  or 
plate  of  carbon  to  go  inside  the  cylinder  of  zinc,  and 
fit  to  it  a  brass  terminal.  Stand  the  carbon  on  a 
piece  of  porcelain  or  glass  in  the  cylinder,  and  pack 
the  intervening  space  with  equal  parts  of  gypsum 
and  oxide  of  zinc  moistened  with  chloride  of  zinc. 
Seal  over  with  pitch.  (3)  Yes.  Gypsum  is  plaster- 
of-Paris  or  sulphate  of  lime.  Oxide  of  zinc  is  the 
“  zinc  white  ”  used  in  paint.  Chloride  of  zinc  is  the 
“  killed  spirits  ”  of  the  plumber.  (4)  I  do  not  know 
the  exact  ingredients  employed  in  charging  the 
Gassner  dry  battery,  nor  their  proportions.  It  is  a 
patented  invention.  (5)  I  do  not  know  of  any  dry 
battery  capable  of  lighting  a  5  c.-p.  8  volt  incan¬ 
descent  electric  light  for  two  or  three  hours  every 
night.  It  would,  probably,  take  seven  Gassner 
cells  in  series  to  light  up  such  a  lamp,  but  the  light 
could  only  be  maintained  for  a  period  of  ten  minutes 
at  a  time,  after  which  the  battery  must  rest  for 
several  minutes  before  turning  on  the  current  again 
to  the  lamp.  Dry  batteries  are  only  employed  in 
intermittent  work,  and  are  not  suitable  for  constant 
electric  lighting.— G.  E.  B. 

Model  Yacht.  —  T.  H.  L.  ( Newport ).  —  I  send 
sketch  of  fittings.  Fig.  1  is  a  single-sheaved  block. 
Make  it  of  boxwood  or  plane-tree  ;  cut  the  mortise 


Figr.  3. 


Fig.  2 


Model  Yacht.  Fig.  1. — Single  sheaved  Block.  Fig.  2. — Dead-eyes.  Fig.  3.—  Steering-wheeL 
Fig.  4. — Hatchway  Cover.  Fig.  6.— Davitt.  Fig.  6. — Skylight.  Fig.  7. — Cleats. 

for  pulley ;  then  shape  with  chisel  and  rasp.  Make 
a  notch  round  the  outside,  and  fix  a  loop  of  cord. 

The  pulley  is  brass,  with  a  groove  on  the  edge,  fixed 
with  a  wire  pin.  Double-sheaved  block  is  made  in  a 
similar  manner,  but  with  two  pulleys.  Fig.  2  shows 
dead-eyes  of  boxwood— a  is  the  small  size,  with  a 
groove  round  the  edge  ;  b  is  for  the  main  shrouds. 

Fig.  3,  steering-wheel.  Turn  it  as  a  disc,  and  cut 
the  spokes  out ;  fix  handles  on  the  rim ;  a  steel  wire 
axle  is  fixed  in  the  centre,  with  a  wooden  roller, 
round  which  the  tiller  ropes  are  coiled,  and  carried 
round  guide-pulleys  to  each  side  of  the  rudder. 

Fig.  4,  cover  for  hatchway.  It  should  have  cork  or 
indiarubber  fixed  round  the  rabbet,  to  prevent  water 
getting  in.  Fig.  5,  davitt  for  boats,  made  of  strong 
wire,  with  an  eye  formed  at  the  end  :  two  are  re¬ 
quired  for  each  boat ;  the  boat  is  hung  with  blocks 
and  tackle,  and  is  fixed  against  the  bulwarks. 

Fig.  6,  skylight  over  cabin  or  saloon ;  the  top  is 
covered  with  glass,  and  louvres  in  the  sides.  Fig.  7, 
cleats  for  holding  ends  of  halliards,  made  of  wood 
or  brass,  and  fixed  on  a  rail  at  the  foot  of  the  mast, 
as  shown,  or  on  the  inside  of  the  bulwarks.  You 
can  fix  the  compass  on  a  small  turned  pillar  in  front 
of  the  wheel.  There  is  also  capstan,  windlass,  and 
pump,  but  I  think  you  will  hardly  need  these.— M. 

Winding  Dynamo.— C.  R.  (Oldham).— If  you 
wind  the  field-magnets  of  your  little  dynamo  with 
4  lbs.  of  No.  22  double  cotton-covered  copper  wire, 
and  the  armature  with  5  oz.  or  6  oz.  of  No.  22  silk- 
covered  copper  wire,  and  drive  it.  at  a  speed  of  3,000 
revolutions  per  minute,  it  will,  when  connected  in 
shunt,  develop  a  current  of  2  amperes  at  a  pressure 
of  25  volts.  With  this  current  you  may  light  a 
25  volt  10  c.-p.  lamp,  or  two  12  volt  5  c,-p.  lamps  in 
series.— G.  E.  B. 

Electric  Belt.— A.  E.  (Birmingham).— If  you 
will  get  the  index  to  Vol.  III.  of  Work,  and  look 
through  the  section  devoted  to  “  Shop,”  you  will 
see  numerous  references  to  electric  belts,  and,  on 


looking  up  these  in  back  numbers,  you  may  learn 
how  to  make  a  genuine  electric  belt.— G.  E.  B. 

Galvanometer.  —  Linesman.  —  An  illustrated 
article  on  how  to  make  a  linesman’s  galvanometer 
is  now  in  the  Editor's  hands,  awaiting  space  for 
publication.  From  this  you  will  learn  how  to  make 
the  instrument.  By  making  the  case  a  little  larger, 
or  by  making  a  separate  case  for  a  dry  battery, 
and  attaching  it  by  brass  hooks  to  the  case  of  the 
galvanometer  when  required,  you  can  provide 
yourself  with  a  portable  galvanometer  and  battery 
combined.  I  recommend  dry  cells  for  several 
reasons,  apart  from  tkat  of  portability.  You  will 
need  several  pairs  of  elements  to  get  the  necessary 
E.M.F.,  and  the  required  number  can  only  be  got 
into  the  space  at  your  command  by  using  some 
form  of  dry  battery.  The  cells  may  be  of  papier- 
m&ch6  or  cardboard,  well  soaked  in  melted  paraffin 
wax.  Each  cell  may  be  2  in.  in  depth,  1  in.  in  length, 
and  i  in.  in  width.  The  elements  may  be  silver 
foil  and  zinc  plate,  separated  by  a  pad  of  blotting- 
paper,  having  silver  chloride  on  the  side  next  the 
silver  foil,  and  zinc  chloride  on  the  opposite  side. — 
G.  E.  B. 

Books  on  Electric  lighting.— Electrolier- 
— The  best  and  cheapest  book  on  the  subject  is 
“  Practical  Electrio  Lighting,”  by  A.  Bromley 
Holmes,  and  I  can  heartily  recommend  it  to  all 
who,  like  yourself,  wish  to  know  something  on  the 
subject  for  the  first  time.  You  will  learn  much 
from  my  articles  on  “  Model  Electric  Lights,”  pub¬ 
lished  in  Work,  Vol.  II.— G.  E.  B. 

Glass  Embossing.  — 
E.  P.  (Birmingham).— X 
wish  you  had  said  if  you 
wrote  as  an  amateur  or 
professional.  It  makes 
a  difference  sometimes 
when  answering  ques¬ 
tions.  To  take  your  queries 
in  the  order  you  ask  them: 
— (l)Whether  you  “bought 
ground  glass  and  etched, 
or  plain  glass  and  after¬ 
wards  grind  it,”  must  de¬ 
pend  upon  circumstances 
of  which  I  have  no  know¬ 
ledge  :  all  I  can  say  is  the 
first  plan  would  result  in 
a  saving  of  time,  which,  if 
you  used  any  quantity  of 
glass,  would  be  very  con¬ 
siderable.  But  why  not 
frost  by  the  gas  method, 
and  leave  the  letters 
plain?  certainly  not  etch 
them  by  liquid  as  well : 
that  would  not  be  needed, 
and  the  frosting  would  be 
much  finer  than  ordinary 
commercial  ground  glass, 
which  is  very  coarse  by 
the  side  of  the  other.  (2)  I 
suppose  you  mean  to  cut 
through  the  Brunswick 
black ;  if  so,  any  sharp- 
pointed  steel  tool  would 
do.  (3)  Fasten  it  on  with 
Proofs  glue  if  you  like. 
(4)  The  ordinary  kind.  (5) 
Turpentine  is  used  in 
making  Brunswick  black 
to  thin  it  to  the  proper 
consistency,  so  you  may 
use  that  if  needed,  but  be 
sure  and  not  make  it  too 
thin.  I  always  warm  Brunswick  black  (by  setting 
the  bottle  in  front  of  the  fire  some  time  before 
I  want  to  use  it)  if  it  is  not  very  hot  weather : 
whenever  I  use  it  for  any  purpose,  I  find  it  works 
easier,  and  very  seldom  needs  thinning.  (6)  The 
reason  you  cannot  get  the  black  otf  ground  glass  is 
because  the  surface  is  so  uneven  that  the  tool  used 
will  not  reach  every  part ;  turpentine  will  take  it  off, 
but  I  think  you  will  succeed  far  better  by  using 
plain  glass  and  the  gas  process,  as  I  advised  in 
answer  to  first  question.  I  hope  I  have  made  it  per¬ 
fectly  plain  to  you  and  shall  be  glad  to  help  you  at 
any  time.—  W.  E.  D.,  Jr. 

German  Silver.  —  Socrates.  —  Sheet  German 
silver  may  be  obtained  from  the  Berndorf  Nickel 
and  German  Silver  Works,  Moorgate  Street,  E.C.  ; 
Messrs.  Stedman  &  Co.,  Billiter  Street,  E.C. or, 
failing  them,  Messrs.  Barker  &  Allen,  Surrey 
Street,  Sheffield ;  the  prices  being,  best  quality. 
Is.  5d.  per  lb.  ;  second  quality.  Is.  4d.  per  lb.  ;  third 
quality.  Is.  2d.  per  lb.  :  and  fourth  quality.  Is.  Id.  per 
lb.  Ascertain  the  thickness  you  require  by  means 
of  the  sheet-metal  gauge,  or  take  a  sample  with 
you.  You  may  probably  have  to  pay  a  little  more 
than  the  prices  mentioned  above,  unless  you  require 
a  large  quantity,  in  which  case  you  may  ask  for  the 
usual  wholesale  terms  and  discount.— N.  M. 

Rubber  Solution.— C.  P.  (Barley,  Royston).— 
The  address  of  Mr.  John  Piggott  is  117,  Cheapside, 
London,  E.C.,  and  probably  you  could  procure 
the  solution  named  at  that  establishment.  It  is  pro¬ 
curable  of  most  respectable  dealers  in  rubber  goods. 
Failing  Mr.  Piggott,  you  should  apply  to  The 
Indiarubber,  Gutta-percha  and  Telegraph  Co.,  106, 
Cannon  Street,  London,  E.C.,  which  firm  can  cer¬ 
tainly  supply  you.— Qui  Vive. 

Tricycle.  —  W.  R.  (Mile  End).  —  If  W.  R.  will 
state  his  wishes  more  fully,  I  will  be  glad  to  help 
him  in  the  matter  by  making  a  sketch  or  otherwise. 
-A.  S.  P. 
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Taking  Out  a  Patent.— Mexico.— This  article 
appeared  in  Work,  No.  35,  bearing  date  of  Novem¬ 
ber  16,  1889. 

Model  Hot-Air  Engine.— G.  M.  (London,  S.E.). 
— I  see  nothing  in  the  drawing  yon  send  which 
should  prevent  your  engine  from  going,  if  only  the 
piston  and  plunger  of  the  displacer  fit  fairly  well 
without  friction,  and  the  lamp  flame  plays  properly 
upon  the  bottom  of  the  heater  (it  looks  too  far  off). 
The  opening  from  heater  to  cylinder  seems  unneces¬ 
sarily  large  ;  and  what  you  took  to  be  a  "  wire 
brace  ”  was  the  line  where  the  cylindrical  body  of 
the  engine  is  cut  away  to  leave  two  standards  to 
hold  bearings  for  the  crank  shaft,  these  standards 
being  formed  of  the  body  tube  by  cutting  out  a  piece 
from  each  side.  The  water  then  can  be  filled  up  to 
where  you  have  put  the  bottom  of  the  wire  braces. 
I  think  you  will  get  your  engine  to  work  all  right. 
You  should  disconnect  the  working  connecting-rod 
from  the  crank,  and  then,  when  the  lamp  is  lighted, 
turn  the  wheel  so  as  to  move  the  displacer  up  and 
down.  The  working  piston  being  free  from  the 
crank,  you  should  see  it  rise  and  fall  about  as  much 
as  it  would  if  connected  with  the  crank.  I  should 
like  to  hear  you  have  succeeded.— F.  A.  M. 

Cleaning  and  Restoring  Oil  Paintings.— 

W.  C.  G.  (Bowes  Park). — If  your  pictures  are  only 
dull  and  dirty,  the  defect  can  be  remedied  by 
“oiling  out”;  or,  if  not  already  thickly  coated 
with  old  varnish,  they  may,  after  oiling  out.  receive 
a  very  thin  coat  of  varnish.  Should  they  be 
covered  with  several  coats  of  old  varnish,  each  of 
which  has  in  turn  picked  up  dirt  and  dust,  they 
then  require  to  be  cleaned  by  means  of  the  old 
varnish  being  removed  ;  this  is  in  itself  an  art,  and 
requires  the  hand  of  an  expert.  Spirits  of  wine 
and  turpentine  are  used,  but  as  they  attack  the 
paint  as  well  as  the  old  varnish  if  the  further  action 
of  the  spirits  is  not  arrested  at  the  right  time  by  a 
free  use  of  water,  it  is,  as  I  say,  a  process  that 
requires  some  experience.  However,  should  you 
care  to  experiment  on  some  unimportant  canvas, 
you  may  work  in  the  following  way  Mix  in  a 
cup  2  parts  turpentine  with  1  part  rectified  spirits 
of  wine.  With  a  piece  of  cotton- wool  dipped  in  this 
solution  begin  rubbing  softly,  commencing  at  the 
top  left-hand  corner  of  the  canvas ;  it  is  well  to 
attack  a  small  portion  at  a  time— say  a  surface 
3  in.  square.  As  you  rub  gently,  keep  sponging 
with  cold,  soft  water,  the  secret  being  to  know 
when  you  have  removed  the  varnish  and  reached 
the  paint.  That  being  done,  allow  the  picture  to 
dry  slowly  but  thoroughly ;  then  varnish  with  the 
thinnest  coat  you  can  possibly  lay  on ;  this  should 
be  done  always  in  a  dry  atmosphere  and  out  of  any 
current  of  cold  or  damp  air.  One  of  the  best  var¬ 
nishes  for  this  purpose  is  Sanders'  improved  pic¬ 
ture  varnish,  prepared  and  sold  only  by  B.  Keen, 
chemist.  Park  Street,  Bristol,  Is.  6d.  per  bottle,  or 
mastic  varnish  may  be  obtained  at  any  artists’ 
material  shop.  For  oiling  out  dirty  pictures  that 
have  dried  into  the  canvas,  wash  well  with  water 
only  ,iust  off  the  chill,  dry  with  linen-'  cloth,  then 
olish  with  silk  duster  when  quite  dry ;  take  some 
oiled  linseed  oil,  put  about  two  or  three  drops  on  a 
good  handful  of  cotton-wool,  and,  beginning  at  top 
left>hand  corner,  just  polish  as  you  would  a  pair  of 
boots,  leaving  as  little  of  the  oil  on  as  possible  ;  do 
a  small  square  of  the  surface  at  a  time ;  you  may 
then,  if  desirable,  varnish  as  advised  above.— 

F.  B. 

Ill  — Questions  Submitted  to  Readers. 

*,*  The  attent  ion  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Skins.— A.  B.  C.  (Arbroath,  N.B.)  writes:— “Will 
any  reader  please  tell  me  the  best  way  to  fan  and 
soften  rabbits’  skins  thoroughly  ?  I  can  do  the  aiming 
part  very  well.” 

Musical  Reed  Brass.— W.  C.  < Bvlwell )  writes  : 
— “  Would  some  reader  give  me  information  how 
brass  is  hardened  to  make  reed  tongues  for  organs 
or  harmoniums?  Also  what  special  tools  are  used 
for  the  purpose  ? ” 

Perspective.— Spectemur  Agendo  writes  :— 
“Will  some  correspondent  recommend  me  a  book 
on  practical  perspective?  I  am  anxious  to  learn 
how  to  draw  articles  of  furniture  in  perspective 
from  plans  and  elevations.” 

Binding  Work.— J.  H.  B.  ( Pendleton )  writes  : 
—“Will  some  reader  of  Work  be  so  good  as  to  tell 
me  the  name  and  address  of  some  working  book¬ 
binder  in  the  neighbourhood  of  Manchester,  and 
what  the  charges  for  binding  Work  should  be  ?  ” 

Clock  Stand.— G.  N.  (Henley-on-Thames)  will 
thank  any  reader  for  an  easy  ornamental  clock 
stand. 

Grinding  Scissors.  Knives,  &c.— Old  Man 

writes  “  Will  any  reader  kindly  give  me  instruc¬ 
tions  for  constructing  a  machine  such  as  is  used  in 
the  streets  for  the  above  purposes  ?  A  few  hints  on 
grinding,  etc.,  would  be  thankfully  received.” 

Whitewood  Polish.— Polish  writes  Will 
some  reader  of  4  Shop '  kindly  give  a  wrinkle  as  to 
polishing  whitewood  without  in  any  way  dis¬ 
colouring  or  obscuring  grain  of  the  wood— i.e.,  a 
perfectly  clear  polish,  and  how  to  apply  same?” 

Photo  Shutters. — S.  M.  L.  (Goderich,  Canada) 
writes : — “  I  should  be  very  much  pleased  if  some 
of  our  amateur  or  professional  readers  will  give 
me,  through  columns  of  4  Shop,’  some  sketches  of 
photo  shutters  suitable  for  hand  cameras,  to  work 
behind  lens— those  that  can  be  operated  from  out¬ 
side  of  camera  preferred.  Also,  will  someone 


explain  the  principles  of  shutters  that  open  and 
close  from  centre  of  lens,  and  made  of  thin  leaves 
of  vulcanite  or  metal  ?  ” 

Engraver’s  Tools.— Engraver  Wales  writes: 
“  I  should  like  to  know  where  I  could  obtain  tools  for 
engraving  names,  etc.,  on  brass  and  metal  coffin 
plates,  and  where  I  could  get  tuition  ?  I  am  a  good 
writer  on  coffin  plates,  but  am  wishful  to  learn  en¬ 
graving.  Will  any  reader  oblige  with  full  informa¬ 
tion  through  this  valuable  paper?" 

Cardboard. — L.  G.  (Dorking)  writes: — “Will 
any  reader  kindly  inform  me  where  I  can  obtain 
cardboard  suitable  for  ticket  writing?” 

IV.— Questions  Answered  bv  Correspondents. 

Monogram.— J.  B.  (Aew  Cross)  writes  to  T.  W.  T. 
(London,  A.)  (see  No.  156.  page  830) : — “If  your  bag 
is  polished  leather,  any  oil  colours  will  do  ;  if  it  is 


T.  W.  T.  Monogram. 


not,  you  had  better  use  artists’  colours,  and  no 
oil,  only  turpentine,  as  a  medium,  to  prevent  a 
greasy  edge  appearing.  Then  varnish  with  good 
spirit  varnish  neatly  up  to  the  line.  A  very 
effective  way  to  guard  against  the  chance  of 
an  unpleasant  edge  is  to  put  the  design  in  with 
Brunswick  black,  then  do  the  letters  in  with  any 
oil  colours,  leaving  a  thin,  bright,  black  edge  all 
round  the  whole  design ;  this  throws  the  work  up 
wonderfully.” 

Electric  Locomotive  Engine.— M.  (Bishop 
Auckland)  writes  to  J.  J.  (Blackpool)  (see  No.  159, 
page  46): — “You  cannot  use  the  engine  in  its  present 
form,  but  you  could  connect  the  wheels  to  an  electric 
motor  fixed  on  the  tender.  You  can  obtain  a 
motor,  or  materials  for  one,  from  Mr.  G.  Bowron, 
electrician,  of  Praed  Street,  London,  W.” 

Lathe.— M.  (Bishop  Auckland )  writes  to  Rich¬ 
mond  Va  (see  No.  159,  page  46):— “Get  the  book, 
‘  Metal  Turning,'  advertised  on  p.  40  of  Work, 
which  wjll  give  you  directions.” 

Polishing  Paste.  —  A.  A.  P.  ( South  Shields) 
writes  :— “  Quilldriver  (see  No.  157,  page  14)  can 
get  a  splendid  polishing  paste  for  brasses  from 

G.  Pemberton,  Salisbury  Street,  South  Shields.” 

H.  E.  B.  Monogram  for  Metal  Working.— F. 
J.  K.  (Tufnell  Park ,  N.)  writes  to  Win  (see 


EtB.  Monogram. 


No.  155,  page  814) “  If  you  are  not  already  suited, 
erhaps  this  monogram  will  answer  your  purpose  : 
ut  I  must  say  it  is  not  my  business :  it’s  a  pleasure.” 

Lantern.— C.  A.  P.  writes,  in  reply  to  E.  H.  L. 
(Leicester)  (see  No.  157,  page  14) : — “  You  will  find 
full  description  and  illustrations  of  the  apparatus 
you  require  by  reference  to  page  144,  Yob  II.  of 
Work.7, 

Maguay  Lamp.— M.  (Bishop  Auckland)  writes 
to  Electric  Light  (see  No.  150,  page733l  :— 44  You 
can  procure  this  from  the  Secretary,  Sherborne 
Electrical  Installation  Company,  Dorset,” 


Blowing  Fan  — M.  ( Bishop  Auckland)  writes  to 
Warehouseman  (see  No.  151,  page  750) : — “You 
can  procure  these  from  Ernest  Scott  &  Moun¬ 
tain,  engineers,  Newcastle-on-Tvne ;  the  Union 
Engineering  Co.,  Pollard  Street  East,  Manchester  ; 
or  Aland  &  Co.,  Commercial  Road,  Lambeth,  Lon¬ 
don.” 

Coal  -  dnst.— M.  (Bishop  Auckland)  writes  to 
Householder  (see  No.  151,  page  750): — "This  is 
sometimes  mixed  with  clay  into  balls  and  burnt. 
There  is  also  a  process  of  mixing  it  with  coal-tar, 
and  subjecting  it  to  pressure,  forming  it  into 
briquettes,  but  I  believe  it  is  a  patent,” 

J.  E.  T.  Monogram.— E.  E.  Gibbs  (Portsmouth) 
W'rites,  in  reply  to  Youthful  Reader  :— 44 1  enclose 
two  designs  for  fretwork  monogram.” 


J.  E.  T.  Monogram. 


Frame-making  Trade  — J.  A.  (Smallheath) 
writes:— “If  Sentinel  (see  No.  159,  page  46)  is  a 
tradesman,  I  should  strongly  recommend  him  to 
get  a  good  strong  mitre-block,  shooting-board,  and 
shooting-plane,  at  a  cost  from  17s.  6d.  to  20s. ;  or  if 
he  would  like  to  make  them  himself,  I  will  send 
sketch  and  full  particulars.  The  mitre-cutters  are 
all  very  well  in  their  way,  but  such  accurate  work 
cannot  be  done  with  them  as  with  tools  named 
above.  The  main  thing  with  either  is  practice,  and 
plenty  of  it.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  SHor.npon  which 
there  Is  great  pressure: — Cawd  Hud;  J.  B.  (Ashtonrunder- 
Lyne)  :  Oxy  ;  Anxious;  S.  B.  (Ardwick)  ;  J.  0.  (Leeds)',  T.  O.  J. 

( Wellington) ;  S.  M.  H.  (Bootle):  Hen  Feind  (Ludwig):  Ab 
uno  djscb  Omxes  ;  W.  M.  (Finsbury  Park,  N.) ;  G.  B.  H. 
(Leeds):  J.  McC.  (North  Brixton)\  Han  sot;  A.  B.  C.  ( Alnwick ) ; 
W.  M.  ( Northaw );  Motor;  Eldrid  ;  H.  B.  P.  ( Southport ); 
.1.  K.  ( Bolton )  ;  E.  A.  M.  ( Birmingham );  J.  J.  (Newcastle  Emlyn); 
F.  W.  (JAphook);  H.  R.  (Colne)  ;  A.  E.  S.  (Maidstone)  ;  H.  W. 
t Smethwick )  :  W.  E.  (Battersea  Park  Road):  W.  B.  { Manchester ); 
A.  P.  (Manchester) ;  C.  H.  (No  Address ):  Bell;  J.  w  .(Ban- 
bridge):  A  Novice;  F.  K.  < Staveley );  A  Labourrr;  T.  G.  M. 
(Dublin):  W.  H.  E.  (West  Hartlepool) ;  W.  W.  ( London. ,  H'.); 
Constant  Reader  :  J.  W.  G.  (Keighley) ;  Old  Hand:  J.  L. 
( Bexhill i ;  H.  E.  T.  (Harrow  Weald);  Anxious  ;  T.  P.  (Clifton) ; 
H.  H.  (Staines):  J.  H.  S.  ( London ) ;  W.  H .  (FailswortK) :  Coach 
Painter ;  Young  RfAdrr:  D.  McD.  (Bristol);  H.  G.  S. 
i  Bishop  Stort/ord) :  G.  B. i Fast  Dulwich) ;  Howell  ;  Through  ; 
T.  D  (Liverpool) ;  Markwell;  E.  A.  (Bethnal  Green);  J.  K. 
(Glasgow);  J.  J.  C.  ( Carnarvon );  P.  R.  B.  (Hitchin);  H.  B.  T. 
t Brixton ) ;  Eddifra  ;  F.  B.  (London,  E.C.)  :  Tima  ;  J.  J.  (Shad- 
well)  ;  ^Eolus  ;  B.  R.  P.  ( Battersea );  Ignorant;  A.  T.  C .(Fins¬ 
bury  Park);  Accrington;  Suffolk  Lad:  Dropsaid;  J.  B. 
( Calderbank) ;  E.  C.  M.  i  Ipswich)  ;  W.  F.  <  Birmingham) ;  J.  M. 

( Liverpool)  ;  C.  J .  ' Hoole) ;  T.  M.  ( Wakefield) ;  A.  M.  <  Glasgow) ; 
H.  B.  T.  i Brixton i  :  E.  E.  (Eastbourne);  E.  E. (Aberlour-on-Spey); 
J.  H.  S.  ( Ripley )  ;  E.  C.  (Kingsbridge) ;  A.  S.  (London,  TF.). 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [4 R 

Caplatzi’s  Matchless  Technical  Collections 

embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  R 

The  Model  Typewriter,  5s.  6d.  Specimen  of 
writing,  one  stamp.— Walton,  9,  Queen  Anne  Street, 
Stoke,  Staffs.  [16  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  lull-size  diagrams  for  marking  out  eight  alphabets, 
only  is.  —  F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repoussi,  30  Fret  Brackets,  too  Sign  Writer’s  Stencils  (ail 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
IS. ;  postage  free.— F.  Coulthard,  Darlington  Street, 
Bath.  [1 » 

Walter  Nevill,  59.  Branston  Street,  Birmingham, 
for  Cycle  Stampings,  Tubes  and  Accessories,  rough  or 
finished.  (2  s 

Electric  Lamps.— Small,  with  reflector,  rs.  id. 
post  free.  P.  Rowsell,  i,  Walcot  Square,  London,  S.E. 

[3  s 

Bench  Forge.— New  Design,  20  by  15,  with  power- 
ful  bellows ;  complete  28s.  Photo,  6d.  Smith,  72,  Halli- 
well  Road,  Bolton.  1.4  s 

To  Woodworkers. — Stanley’s  Best  Iron  Planes. 
Cost  prices.  Smoothing,  10s. ;  Jack,  18s.  ;  Jointer,  26s.  Y 
Circular  concave,  Flat,  Convex,  13s.;  Chamfer  with  Beader, 
12s.  6d.  ;  Compound  Plane,  Rebate  Filletster,  Dado,  etc., 
35s.  Two  Match  Planes,  J  to  li,  6s. ;  Hand  Beader, 
4S.  6d.  Best  offers  accepted.  S.  D.  N.,  3,  Sewell’s  Walk, 
Lincoln.  15  » 
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f<  WORTH  A.  GUINEA  A  BOX.” 

BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 


Preparedon^andso^oiesaie  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9\d.,  Is.  1\d.,  &  Us.  9d.  each.  Full  directions  with  each  box. 

BEECH  A  M’S  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known? 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  TOOTH  PASTE  is  put.  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 


PICTURE 

FRAME 

MAKING. 


Fourth  Edition.  Enlarged  and  Revised. 

THE  FRAME  MAKER’S  INSTRUCTION  BOOK. 

Diagratm,  Designs ,  and  Patterns . 

Instructions  in  Joining,  Fitting,  Mount  Cutting,  &c. 
Also  Prices  of  Mouldings,  and  every  requisite  for  the 
Trade.  Post  Free,  6  Stamps. 

GEO.  REES,  115,  Strand  (Corner  of  Savoy  St.); 

Moulding  Dept.,  41,  42,  43,  Russell  St.,  Covent  Garden,  London. 
See  Electrical  Exhibition ,  Crystal  Palace,  Stand  158. 

The  “DEMON ’’WATER  MOTOR. 

For  Driving  Lathes,  Dynamos,  Saws,  etc.,  from 
the  town’s  water  supply.  Sizes,  half-man,  £ 2  ios.  ; 
one-man,  £$  5s.  ;  half-horse,  £4  ;  one-horse,  £5  ios.; 
complete.  Cheaper  and  better  than  gas  or  steam. 
Complete  sets  of  castings  supplied.  Send  2d.  for 
Illustrated  Catalogue. 

P.  PITMAN,  Withington,  Manchester. 


TO  AMATEUI 

\  AND  PRACTICAL  WORKERS. 

Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 

Lathe  Castings  from 

3!  to  18  in.  centres. 
Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc. 

Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 

Illustrated  Price  List  of  Castings,  Chucks,  Slide  Bests,  Twist  Drills,  &  Tools,  8  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

SHOWROOM: 

8,  COW  GREEN 


JOHN  AARON,  Gaol  Lane.  HALIFAX. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, as.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. —J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


LONSDALE  BROS., 

photographic  engineers, 

3,  COOKRIDGE  STREET,  LEEDS. 

Licences  /or  the  Manu/acture  of  McKellen’s  Patent  Turntable. 

MANUALS  OF  TECHNOLOGY. 


No.  912,  at  2d. 


Volume  V.  of  The 
Amateur  commenced  with 
the  January  Part,  1892. 
Lists  43,  44,  and  45  of 
designs,  wood,  machines, 
tools,  and  cabinet  fittings 
free.  All  goods  greatly 
reduced  in  price. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  E.O. 

CASSELL’S  TECHNICAL  MANUALS. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.„  throughout  Great 
Britain  aud  the  Colonies.  GUARANTEED  PURE. 


SILVER,  PLATE,  BRASS,  STEEL,  & c. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish^ 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes* 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  It  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  DepSts,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SI  LI  GO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

C See  Notice  in  “  Work’*  August  22,  1891.) 

THE  POLYTEGHNIG  SERIES. 


Edited  by  Professor  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A. 
Illustrated  throughout. 

The  Dyeing  of  Textile  Fabrics.  By  Prof.  Hummhl.  5s. 

Watch  and  Clock  Making.  By  D.  Glasgow.  4s.  6d. 

Steel  and  Iron.  By  Prof.  W.  H.  Greenwood.,  F.C.S., 
M.I.C.E.,  &c.  5s. 

Spinning  Woollen  and  Worsted.  By  W.  S.  B.  Mc¬ 
Laren,  M.P.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashenhurst. 
With  Coloured  Plates.  4s.  6d. 

Practical  Mechanics.  By  Prof.  Perry,  M.E.  3s.  6d. 

Cutting  Tools  worked  by  Hand  and  Machine.  By 

Prof.  Smith.  3s.  6d. 


Illustrated  throughout  with  Drawings  and  Working 
Diagrams.  Bound  in  cloth. 

Applied  Mechanics.  Cloth,  2s. 

Bricklayers,  Drawing  for.  3s. 

Building  Construction.  2s. 

Cabinet  Makers,  Drawing  for.  3s. 

Carpenters  and  Joiners,  Drawing  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Staircasing.  3s.  6d. 

Linear  Drawing  and  Practical  Geometry.  2s. 
Linear  Drawing  and  Projection.  The  Two  Vols.  in 
One,  3s.  6d- 

Machinists  and  Engineers,  Drawing  for.  4s.  6d. 
Metal-plate  Workers,  Drawing  for.  3s. 

Model  Drawing.  3s. 

Orthographical  and  Isometricai  Projection.  2s. 
Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  Cloth,  3s. 

Systematic  Drawing  and  Shading.  2s. 


Consisting  of  Practical  Illustrated  Manuals  specially  pre¬ 
pared  for  Students  of  the  Polytechnic  Institute,  Regent 
Street,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  In  Carpentry  Workshop  Practice. 

Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry,  including  Graphic 
Arithmetic.  Vol.  I.  Elementary  Stage.  Cloth 
gilt,  3s. 

Forty  Lessons  in  Engineering  Workshop  Practice. 

is.  6d. 

Technical  8cales.  In  set  of  Ten  in  cloth  case,  is.  per 
set.  Also  on  celluloid,  in  case,  xos.  6d.  per  set. 

Elementary  Chemistry  for  Science  Schools  and 
Classes.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A  Series  of  Forty 
Drawings.  Cloth,  10s.  6d.  ;  or  copies  of  any  Plate 
may  be  obtained  in  quantities  of  not  less  than  one 
dozen,  price  is.  6d.  per  dozen. 


Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 
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“  Intensely  interesting.” — Bookseller. 


HORNER’S  PENNY  STORIES 


HAVE 

Nos.  1  to  .9.9  Tteaity. 


YOU  READ  THEM?  ^ 

18,250.000  Issued.  All  RooJesellers. 


iL-OOK.  OUT! 

For  No.  180  of  “  HORNER’S  PENNY  STORIES,” 

entitled — ■ 

“SOMEBODY’S  BAIRN,” 

By  FANNIE  EDEN,  Author  of  “Dudley  Carlton’s 
Wife,”  ‘‘At  the  Stroke  of  Twelve,”  &c. 

With  this  Century  Number 

will  be  Presented  a  Beautiful  Life-like  PORTRAIT  of 

FANNIE  EDEN, 

One  of  the  most  Popular  Writers  for  this  Celebrated  Series. 


LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrat&i  Catalogue,  150  Illustrations ,  price  fid.  y  post  free. 
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WORK  WORLD. 

Lignum- vim  is  found  superior  to  all 
other  woods  for  brake  blocks,  and  it  is  also 
serviceable  for  bearings  in  the  form  of 
cylindrical  plugs  ;  these  are  let  into  the 
wearing  surfaces  of  the  brasses. 

#  # 

A  bicycle  railway  is  one  of  America’s 
newest  things.  Experiments  have  been 
made,  and  the  thing  is  said  to  be  an  assured 
success.  At  a  dinner  recently  in  honour  of 
the  inventor,  the  conviction  obtained  that 
by  this  system  a  speed  of  200  miles  per 
hour  is  attainable  with  perfect  safety. 

#  # 

There  has  been  a  good  deal  of  doubt 
about  the  reliability  of  anemometers,  but 
recent  experiments  seem  to  indicate  that  a 
very  reliable  form  for  ordinary  use  is  found 
in  the  “  air-meter.”  This  consists  of  a  single 
screw  blade  made  of  thin  aluminium  in 
the  form  of  a  portion  of  a  helicoid.  The 
dial  should  be  protected  from  the  weather. 

#  # 

A  triplet  Safety  bicycle  has  been  built 
and  tested  on  the  road.  It  is  said  to  be  the 
fastest  form  of  cycle  yet  built.  The  machine, 
mounted  by  three  good  riders,  is  reported  to 
have  covered  ten  miles  on  the  road  at  the 
rate  of  21  miles  538  yards  per  hour,  the  last 
mile  being  ridden  in  2  min.  10  sec.  This 
feat  has  not  yet  been  accomplished  by  any 
single  cycle  rider. 

#  # 

Polarite  is  a  new  metallic  substance  which 
is  claimed  to  be  remarkably  efficient  as  a 
filtering  medium  for  water  supplies.  Local 
authorities  in  England  have  adopted  it,  and 
the  Egyptian  Government  has  concluded  a 
series  of  experiments  in  purifying  the  waters 
•  of  the  Nile,  with  the  result  that  Polarite  has 
given  satisfaction  to  the  chemists  engaged. 
The  water  supply  of  Boston,  IT.S.  A.,  has  also 
been  treated  by  it. 

*  * 

The  Plumbers’  Registration  Bill  is  virtu¬ 
ally  dead,  for  the  present  session  at  least. 
It  may  come  up  before  the  House  again  on 
June  29,  but  it  cannot  become  law  this 
session  on  account  of  the  determined 
opposition  on  the  part  of  the  ironmongers. 
Many  amendments  remain  to  be  prefaced  to 


the  Bill,  which,  unless  in  the  main  agreed  to, 
will  defeat  it.  We  hope  not,  for  it  is  most 
essential  that  the  classification  of  trades 
should  be  better  defined  than  has  been  the 
case  since  the  old  guilds  age.  Let  the 
plumbers’  craft,  be  open,  however,  to  all 
who  can  qualify  for  it. 

#  * 

It  has  been  shown,  by  a  long  series  of 
experiments,  that  diluting  the  liquid  of  a 
galvanic  battery  by  water  or  alcohol,  liquefy¬ 
ing  either  of  the  metals  by  mercury,  diluting 
either  of  these  amalgams  by  mercury,  or 
diluting  one  solid  metal  by  alloying  it  with 
another,  has  the  effect  of  increasing  the 
mean  electro-motive  force  of  the  diluted  and 
diluting  substances,  provided  they  are  mix¬ 
tures  not  chemically  combined.  Thus  the 
electro-motive  cell  force  is  increased. 

*  # 

Dr.  Schroeder’s  lens  bids  fair  to  cause  a 
stir  in  the  optical  world,  for  it  is  said  to  be 
the  only  new  lens  since  Petzval’s  lenses  in 
1841.  The  new  lens  is  the  product  of  the 
investigations  and  elaborate  calculations  of 
a  practical  and  theoretical  mathematician 
of  great  experience,  who,  on  the  introduc¬ 
tion  of  the  new  Schott  Jena  glass  in  1886, 
was  requested  to  thoroughly  investigate  the 
possibility  of  constructing  a  perfect  lens, 
which  should  be  free  from  roundness  and 
curvature  of  field,  as  well  as  astigmatism, 
distortion,  coma,  ghost,  and  flare. 

*  * 

The  Titan  crane  at  Peterhead  Works,  for 
setting  in  place  the  concrete  blocks  at  the 
breakwater,  has  been  tested  with  a  full  load 
of  62  J  tons  at  the  radius  of  100  ft.  The 
crane  is  the  largest  travelling  crane  in  the 
world.  It  is  75  ft.  high.  The  lifting  gear 
was  composed  of  eight  steel  wire  ropes  of  a 
total  thickness  of  5 Jin.,  and  these  were 
attached  to  two  lewis  bars,  which  were  passed 
through  the  load  and  fixed  at  the  bottom 
with  T  heads.  The  total  weight  of  the 
mass  put  in  motion  was  550  tons,  and  the 
steadiness  of  the  entire  body  was  remark¬ 
able. 

#  * 

There  is  a  demand  for  shorthand  writers 
in  Australia,  and  the  following  extract  of  a 
letter  from  a  magistrate  in  Fiji  should  be 
noted  : — “  Two  months  ago  there  was  an 
examination  held  in  Melbourne  for  short¬ 
hand  writers  to  be  licensed  to  practise  in  the 


Courts.  Out  of  thirteen  who  presented 
themselves  only  six  passed  the  test  of  120 
words  a  minute,  and  fewer  still  the  test  of 
150.  There  seeins,  indeed,  to  be  a  dearth  of 
shorthand  writers  in  Australia,  Sir  John 
Thurston  tried  to  get  one  for  correspondence 
the  other  day  at  £200  per  annum  and  his 
keep.  A  young  fellow  was  sent  up  who 
turned  out  quite  unable  to  write  with  any 
speed  or  to  read  his  notes  afterwards.  He 
was  sent  back  again,  and  Sir  John  com¬ 
missioned  one  of  the  Fiji  officials,  who  has 
gone  on  leave,  to  select  another,  but  he 
could  not  get  one.  The  fact  is,  that  Aus¬ 
tralians  are  mostly  lazy,  and  have  not 
sufficient  application  to  master  shorthand, 
and  those  shorthand  writers  who  come  out 
from  England  rapidly  rise  beyond  corre¬ 
spondence  clerkships.  The  only  one  I  know 
is  now  manager  of  one  of  the  branches  of 
the  Union  Bank  of  Australia.”  London 
Schools  of  Shorthand — take  note  1 

#  # 

The  art  of  moulding  is  one  possessing 
considerable  attractions,  and  requiring  for 
its  satisfactory  practice  great  care  and  skill. 
A  youth  who  proposes  to  make,  say,  a  model 
engine,  would  really  like  to  make  it  himself, 
and  not  merely  put  together  a  number  of 
purchased  parts  each  complete  in  itself.  The 
difficulty  in  carrying  out  this  wish  lies  in 
the  high  melting  points  of  the  metals  used 
for  the  working  parts ;  this  cannot  be  altered, 
but  we  may  get  round  it.  Take,  for  instance, 
a  steam-engine  cylinder :  a  piece  of  brass 
tubing  may  be  used  as  lining  for  the  length  in 
which  the  piston  moves  and  the  body  of  the 
cylinders  with  steam  passages  cast  around  it, 
the  brass  lining  tube  being  embedded  in  the 
core.  A  brass  port  face  for  the  slide-valve 
to  work  on  may  be  fixed  to  the  casting  by 
small  countersunk  screws,  or  it  may  have 
short  screws  fixed  in  it,  and  be  put  into  the 
mould  so  that  the  casting  will  be  ran  against 
it  and  hold  it  by  the  screws.  In  the  covers 
and  gland  small  brass  tubes  serve  for  piston 
and  otherrods  to  work  through.  The  castings 
may  consist  of  an  alloy  of  six  parts  lead  to 
one  of  antimony.  The  lead  is  first  to  be 
melted  and  raised  to  the  highest  temperature 
obtainable  over  an  ordinary  open  fire,  and 
the  antimony,  broken  small,  added ;  the 
latter  will  be  dissolved  by  the  melted  lead, 
and  the  resulting  metal  will  be  easily  cast 
and  sufficiently  rigid ;  the  brass  linings 
should  be  heated  before  pouring  in  the  metaL 
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An  expensive  lightning  conductor  has 
just  been  placed  on  one  of  three  new  chimney 
stacks,  octagonal  in  section,  and  over  300  ft. 
high,  belonging  to  Coats’  Paisley  thread 
mills.  The  conductor  is  of  an  improved 
type,  made  by  a  Greenock  firm.  It  is  in 
the  form  of  a  ribbon  of  copper  If  in.  broad, 
and  fin.  thick.  This  is  attached  to  the 
middle  of  one  of  the  eight  sides  facing  south¬ 
west.  On  the  coping  of  the  chimney  is  a 
ring  of  copper  similar  to  the  ribbon  some 
36  ft.  in  circumference,  and  out  of  this  ring 
rise  eight  vertical  rods,  harpoon  formed  at 
the  points,  and  composed  of  platinum.  This 
is  said  to  be  the  most  effectual  form  of  con¬ 
ductor  yet  devised,  and  some  idea  of  its 
costliness  may  be  obtained  when  it  is 
mentioned  that  it  contains  26  cwt.  of  copper, 
which,  at  Is.  per  lb.,  amounts  to  £145  12s., 
and  this  exclusive  of  the  precious  metal 
platinum,  other  fittings,  and  labour  in  the 
making  and  fitting  up. 


HOW  TO  CONTROL  THE  GAS-METER. 

BY  ONE  WHO  KNOWS. 

“Gas  companies  put  a  separate  governor 
to  each  of  their  lamps.”  I  remember  see¬ 
ing  the  above  statement  in  a  trade  circu¬ 
lar,  I  forget  for  the  moment  where  ;  it  was 
simply  stated  as  a  fact,  but  to  me  it  spoke 
volumes. 

A  very  short  time  afterwards  the  Company’s 
meter  inspector  came  to  take  the  state  of 
my  meter,  and  left  a  paper  which  informed 
me  that  from  that  vioment  the  gas  would  be 
so  much  more  per  1,000  ft.  No  notice  was 
given,  no  right  of  appeal  ;  simply  pay  or 
be  put  in  darkness.  It  was  then  that  the 
statement  above  came  fully  home  to  me  in 
all  its  selfishness. 

For  a  long  time  I  had  put  up  with  the 
annoyance  of  flaring  and  screaming  gas 
jets,  caused  by  the  varying  conditions  of 
pressure  in  the  Company’s  mains,  and  the 
enormous  waste  of  gas  for  which  I  hitherto 
had  .paid,  to  say  nothing  of  the  half- 
consumed  gas  vapours  escaping  into  the 
room,  rendering  the  atmosphere  extremely 
unhealthy  and  dangerous.  But  after  this 
last  display  of  high-handedness  on  the  part 
of  the  Company,  I  decided  that  I,  too,  would 
have  a  governor  to  each  of  my  lamps,  or 
lights,  and  in  addition  I  would  have  a 
governor  on  the  main  supply  pipe,  close  to 
the  outlet  of  the  meter,  and  this  is  the  only 
way  you  can  “  control  the  meter.” 

It  appears  strange  that,  knowing  so  well 
as  the  writer  does  the  benefit  to  be  derived 
from  a  good  governor,  I  had  not  had  one 
before,  but  although  I  have  had  a  great  deal 
of  experience  in  gas  matters,  I  let  the  matter 
slide,  and  grumbled  and  paid ;  but  this  is  just 
what  I  don’t  want  my  readers  to  do.  I  can 
assure  them  that  anyone  burning  the  amount 
of  gas  necessary  for  an  ordinary  household, 
could  not  lay  out  their  money  to  greater 
advantage — that  is  to  say,  with  a  certain 
gain  of  20  per  cent. 

The  cost  of  a  good  main  governor,  for  a 
moderate  consumer,  would  be  about  50s., 
and  a  good  governor  burner  about  Is.  6d. 
It  would  be  invidious  on  my  part  to 
attempt  to  say  whose  make  of  governor 
was  the  best,  when  there  are  so  many 
good  ones. 

A  self-acting  gas-valve  or  governor  to  the 
main  supply  should  be  fixed  either  by  the 


maker  or  a  competent  gas-fitter,  but  the 
ordinary  governor  burner  can  readily  be 
screwed  on  to  the  gas  fittings  by  the  con¬ 
sumer  himself. 

Another  source  of  gain  to  the  gas  com¬ 
panies,  and  consequent  loss  to  the  consumer, 
is  caused  by  small  escapes  of  gas,  so  I  will 
now  endeavour  to  tell  you  how  these  can  be 
remedied. 

Directly  a  smell  of  gas  is  detected,  and 
there  is  a  doubt  as  to  where  it  occurs,  put 
out  all  gas,  see  that  every  tap  is  properly 
turned  off,  and  watch  the  unit  hand  of  the 
index  of  the  gas-meter  ;  by  examining  this 
carefully  you  can  tell  if  the  gas  is  really 
escaping,  and  if  so,  to  what  extent.  m 

An  ordinary  gas-burner  burns  about  five 
feet  of  gas  an  hour,  so  if,  in  the  course  of  half 
an  hour,  the  unit  hand  has  not  moved,  you 
can  be  sure  there  is  no  escape  of  gas,  unless 
it  is  in  the  fittings  beyond  the  taps,  or  the 
smell  must  arise  from  some  other  cause  ; 
for  instance,  a  tap  being  left  partly  turned 
on. 

If  the  hand  has  moved  to  the  extent  of 
one  foot  in  half  an  hour,  you  may  know 
there  is  a  serious  escape  somewhere;  and  on 
no  account  should  a  light  be  used  to  trace 
it,  especially  by  an  amateur,  as  an  esca'pe  of 
this  size  generally  makes  itself  known  so 
unmistakably.  The  gas  should  be  turned 
off  at  the  meter,  and  a  gas-fitter  sent  for, 
unless  the  escape  is  in  a  part  easily  got  at, 
and  you  feel  confident  of  being  able  to  cope 
with  it ;  but  on  no  account  attempt  to  do 
anything  while  the  gas  is  turned  on.  If 
the  hand  only  moves  such  a  trifle  in  half 
an  hour  or  so  that  it  can  be  only  just  said 
to  move,  you  can  proceed  to  find  the  leak¬ 
age  with  a  degree  of  confidence,  as  far  as 
danger  is  concerned,  that  you  could  not 
have  done  before  examining  the  index  of 
the  meter. 

First  test  by  smelling  all  the  brackets 
and  fittings  in  that  part  of  the  house  where 
the  smell  is,  with  the  various  gas  burners 
alight,  or,  of  course,  there  would  not  be  any 
gas  in  the  brackets  if  the  tap  was  not  turned 
on.  The  brackets  and  fittings  are  the  seat 
of  five  out  of  every  six  of  small  escapes.  If 
you  think  you  have  discovered  the  escape, 
apply  a  light  to  make  sure,  blowing  it  out 
at  once  if  you  have  found  it.  A  tap  or  two 
with  a  small  hammer,  or  a  turn  of  the  screw 
of  the  tap  or  cock,  or  taking  the  plug  of  the 
cock  out,  and  filing  the  washer  of  the  plug 
a  little  thinner,  so  as  to  allow  the  plug  to 
be  screwed  tighter  into  its  seating,  or  a 
touch  of  white  lead,  will  generally  put  these 
escapes  to  rights.  To  take  out  the  plug  of 
a  bracket  it  is  necessary  to  turn  off  the  gas 
at  the  meter. 

If  there  is  a  pendant  light,  particularly 
examine  the  cup  and  ball  joint,  and  the 
joint  of  the  ceiling-plate  with  the  piping 
directly  above  it,  being  careful  not  to  use 
a  light  to  test  them  ;  for  if  there  happens 
to  be  a  leakage  there,  and  it  lights  (as 
it  will),  it  is  very  apt  to  blacken  the 
ceiling.  A  light  should  never  be  applied 
to  a  supposed  escape  against  a  painted  or 
papered  wall  or  ceiling,  or  anywhere  where 
you  could  not  at  once  put  your  finger 
on  it.  If  a  leakage  is  found  in  the  cup 
and  ball  joint,  take  the  pendant  down 
and  the  ball  joint  to  pieces,  thoroughly 
clean  it,  and  touch  the  ground  or  rubbing 
parts  with  a  piece  of  tallow  candle.  This 
joint  often  gets  corroded  with  dirt ;  some¬ 
times  the  fact  of  moving  the  joint  backwards 
and  forwards  will  put  it  right,  but  it  is 
better  to  take  it  to  pieces  and  clean  it. 

If  the  leakage  is  found  to  be  in  the 
ceiling-plate,  unscrew  the  pendant  and 


ceiling-plate  and  temporarily  plug  the  open¬ 
ing  or  supply  left,  and  then  turn  on  tire  gas 
and  see  if  the  escape  is  the  connection  of 
the  piping  and  the  screwed  connection  by 
taking  up  the  floor  above  ;  if  this  is  not  so, 
you  may  be  sure  it  is  in  the  screwing  up  of 
the  ceiling-plate,  and  a  little  white  lead  on 
the  thread  before  re-screwing  up  is  generally 
all  that  is  required. 

If  you  cannot  discover  the  escape  in  any 
of  the  fittings,  you  must  trace  the  whole  of 
the  piping,  and  test  it— first  by  smelling 
and  afterwards  with  a  light,  being  careful 
to  keep  the  light  away  from  that  part  of 
the  pipe  that  goes  behind  skirtings,  through 
walls,  or  into  ceilings,  as  there  may  be  an 
accumulation  of  gas  in  a  confined  space.  If 
the  pipe  is  papered  over,  slit  the  paper 
between  the  pipe  and  wall  with  a  sharp 
knife,  especially  where  it  is  held  in  position 
with  a  gas-hook.  Do  not  apply  a  light  to 
test  a  pipe  on  a  papered  surface  if  you  have 
any  respect  for  the  paper. 

If  the  escape  is  not  discovered  above  the 
floor,  there  is  nothing  for  it  but  to  take  up 
the  floor-boards  directly  over  the  pipes — 
these  boards,  if  not  already  screwed  down, 
should  be  so  when  replaced. 

A  careful  examination  of  all  the  pipes  is 
sure  to  show  you  where  the  escape  is,  and 
it  can  generally  be  stopped  with  a  touch  of 
white  lead  ;  but  if  it  is  any  larger  than  a 
pinhole  it  should  be  properly  made  good 
by  a  gas-fitter,  if  you  cannot  manage  it 
yourself. 

A  periodical  examination  of  the  index  of 
the  meter  should  be  made  to  see  if  there  is 
any  escape  going  on  when  no  gas  is  alight ; 
for,  although  you  may  not  detect  it,  on 
account  of  the  smell  being  carried  away  by 
a  current  of  air,  if  it  exists  at  all  it  is; 
in  most  cases,  going  on  the  whole  of  the 
twenty-four  hours,  and  the  meter  inspector 
puts  it  all  down  on  the  card. 

There  is  an  instrument  used  in  the  trade 
for  testing  the  soundness  of  gas-pipes, 
which  hardly  comes  within  the  scope-  of  this 
article,  but  I  hope  to  give  a  description  of 
it  later  on. 

- W - 

HOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 

Instruments  —  T-Squares  —  Adjustable  t- 
Squares— Set-Squares  of  Wood,  Vulcanite, 
and  Celluloid — Special  Set-Squares— To 
Test  Set  -  Squares  —  Parallel  Rulers— 
Special  Forms  for  spacing  Lines — Straight¬ 
edges — Testing — Substitute  for  Straight¬ 
edge. 

Before  entering  into  a  description  of  the 
various  instruments  used  in  the  drawing 
office,  it  will  perhaps  be  necessary  to  remind 
the  reader  of  what  was  pointed  out  in  the 
first  of  these  articles — that  a  certain  ac¬ 
quaintance  with  the  tools  and  methods  of 
such  work  will  be  pre-supposed.  It  would 
take  up  more  space  than  can  be  spared  here 
to  describe  at  length  the  varied  forms  of  the 
thousand  and  one  instruments  which  are 
used  by  the  draughtsman,  and,  in  conse¬ 
quence,  our  attention  must  be  devoted,  in 
these  columns  principally  to  such  recent  im¬ 
provements  in  the  appliances  as  may  be 
considered  comparatively  novel.  The  com¬ 
moner  instruments  will  only  be  dealt  with 
to  point  out  the  several  merits  or  demerits 
which  belong  to  them,  and  to  recommend 
those  which  have  stood  the  test  of  ex¬ 
perience. 

T-Squares.-rT -squares  are  usually  made 
of  pear-tree  or  mahogany.  Hcwever  well- 
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seasoned  the  wood  may  have  been,  it  will 
be  found  difficult  to  prevent  their  warping 
or  bellying  in  time,  and  care  should  be 
taken  to  keep  them  as  far  as  possible  in  a 
position  free  from  damp  or  excessive  heat. 
The  form  of  T-sqjjare  shown  in  Fig.  15  is 
perhaps  the  most  useful  for  general  use. 
The  blade  is  tapered,  thus  getting  rid  of 
some  superfluous  weight,  and  it  is  secured 
to  the  head  or  stock  by  screws,  as  shown. 
The  advantage  of  this  arrangement  is  that 
in  drawing  diagonal  lines  with  the  set- 
square,  the  latter  can  be  brought  along  the 
edge  of  the  T-square  past  the  edge  of  the 
drawing-board,  as  shown  in  Fig.  16,  whereas 
this  cannot  be  done  with  those  T-squares 
which  have  the  blade 
inserted  into  the 
thickness  of  the 
stock.  This  latter 
construction  is  shown 
in  Fig.  17.  It  must, 
however,  be  said  in 
its  favour  that  a  T- 
square  of  this  latter 
style  can  be  used 
from  either  side  of 
the  drawing-board 
in  case  the  drawing 
should  be  longer  than 
the  blade  of  the  T- 
square,  while  with 
the  former  this  is 
impossible.  A  be¬ 
velled  strip  of  ebony 
is  usually  attached 
to  the  working  edge 
of  the  blade. 

Adjustable  T- 
Squares.  —  A  very 
useful  form  of  T- 
square  is  the  one 
shown  in  Fig.  18, 
where  the  stock  or 
head  is  in  two  por¬ 
tions,  one  being  mov¬ 
able  on  a  centre- 
pin,  while  the  other 
is  permanently  fixed 
at  right  angles  to 
the  blade.  By  plac¬ 
ing  the  T-square 
with  the  movable 
stock  next  to  the 
board,  the  blade 
can  be  set  to  any 
desired  angle,  and  a 
series  of  parallel 
lines  drawn  with  as 
much  facility  as 
though  they  were 
horizontal  or  per¬ 
pendicular.  For  rail¬ 
way  and  tramway 
work,  or  in  particular  architectural  fea¬ 
tures,  such  as  roof  details  and  classical 
pediments,  it  is  a  convenient  instrument, 
especially  when  it  is  remembered  that  by 
turning  the  instrument  over  the  rigid 
half  of  the  stock  can  be  used  as  in  an 
ordinary  T-square  without  disturbing  the 
movable  head.  The  arrangement  is  also  of 
utility  in  cases  where  the  lines  of  a  drawing 
are  found  to  have  shifted  through  the  con¬ 
traction  or  expansion  of  the  paper— a  circum¬ 
stance  which  is  by  no  means  of  rare  occur¬ 
rence  where  the  atmosphere  of  the  drawing 
office  is  subject  to  considerable  changes  of 
moisture  or  temperature.  In  such  cases  the 
T-square  can  be  adjusted  in  a  moment  to 
conform  with  the  existing  lines.  In  the  T- 
square  we  have  so  far  been  considering,  as 
shown  in  Fig.  18,  the  adjustment  is  made 
by  simply  setting  the  stock  by  hand  to  the 


desired  angle ;  an  American  refinement  on 
this  method,  where  the  adjustment  is  made 
by  a  regulating  screw,  is  shown  in  Fig.  19. 
A  somewhat  similar  arrangement  was  de¬ 
scribed  in  Work,  No.  103,  page  827. 

Set -Squares.' — The  style  of  set-square 
which  meets  with  most  approval  is  the  one 
shown  in  Fig.  20,  being  formed  of  three  slips 
of  mahogany,  tongued  and  pinned  at  the 
angles,  with  slips  of  ebony  to  form  the 
working  edges.  Sometimes  the  edges  are 
bevelled,  but  it  must  be  noted  that  in  this 
case  the  set-square  cannot  be  reversed  to 
work  with  the  angle  either  right  or  left. 
The  chief  advantage  of  this  form  of  set- 
square  is  that  it  has  only  a  small  surface  in 


Fig.  15. — T-Square.  Fig.  16.— Form  of  T-Square  allowing  Set-Square  to  be  used  up  to  extreme  edge  of 
Paper.  Fig.  17.— T-Square  with  Blade  inserted  into  solid  Stock.  Figs.  18  and  19.— T-Squares 
with  adjustable  Stocks.  Fig.  20.— Set-Square.  Fig.  21. — Method  of  testing  Set-Squares.  Figs.  22 
and  23.— Rolling  Parallels.  Fig.  24.— Parallels  for  spacing  Lines  at  regular  intervals.  Fig.  25.— 
Set- Square  for  spacing  Lines. 

coi  tact  with  the  paper,  and  so  is  not  liable 
to  soil  it  by  the  continuous  scrubbing  back¬ 
wards  and  forwards.  Set-squares  made  of 
vulcanite  have  an  admirably  smooth  and 
sharp  edge,  but  in  the  matter  of  accumu¬ 
lating  dirt  are  most  objectionable.  This 
appears  to  be  due  in  a  great  extent  to  an 
electrical  attraction  for  the  floating  dust 
of  the  atmosphere,  for  if  a  vulcanite  set- 
square  be  rubbed  briskly  with  a  duster  to 
clean  it,  the  particles  of  dust  will  be  seen  at 
once  to  settle  upon  it  in  greater  profusion 
than  before.  Such  squares  require  a  fre¬ 
quent  scrubbing  with  soap  and  water  to 
keep  them  in  decent  condition. 

An  excellent  material  for  set-squares  has 
lately  been  found  in  celluloid.  Set-squares 
made  of  this  substance  are  very  light  and 
clean,  and  are  so  transparent  that  the  lines 
of  the  drawing  can  be  seen  through  them. 


In  addition  to  the  usual  angles  of  45° 
and  60°,  special  set-squares  are  procurable 
adapted  to  the  various  pitches  of  roofs, 
slopes,  and  batters  of  embankments,  angles 
of  nuts,  and  other  standard  requirements. 
A  set-square  used  in  setting-out  lettering 
will  be  described  at  length  in  the  chapter 
devoted  to  that  subject. 

A  useful  little  article  to  have  by  one  in 
many  classes  of  work  is  a  small  set-square, 
measuring  not  more  than  an  inch  and  a  half 
on  the  edges ;  this  is  so  light  that  it  is 
moved  about  very  easily  and  quickly,  and 
yet  is  large  enough  for  much  tine  detail  work. 

To  test  the  right  angle  of  a  set-square,  a 
perpendicular  is  drawn  by  using  the  T- 
square  and  the  set- 
square  together,  as 
shown  in  Fig.  21. 
The  set-square  is 
then  reversed,  and 
another  perpendicu¬ 
lar  drawn  which 
should  exactly  cover 
that  drawn  first.  A  ny 
error  existing  in  the 
square  will  be  easily 
detected,  as  the 
amount  of  discrep¬ 
ancy  is  doubled  in 
the  divergence  of  the 
two  lines — that  is  to 
say,  an  error  of  one- 
hundredth  of  an 
inch  in  the  right 
angle  of  the  square 
will  cause  a  diver¬ 
gence  of  one-fiftieth 
of  an  inch  between 
the  two  perpendicu¬ 
lars  —  an  amount 
which  is  easily  ap¬ 
preciable  to  the  eye. 

Parallel  Rulers. — 
Parallel  rulers  are 
convenient  as  ena¬ 
bling  the  draughts¬ 
man  to  dispense  with 
the  T-square  and 
drawing-board,  as 
there  is  no  necessity 
for  the  paper  to  be 
permanently  fast¬ 
ened  down  when 
working  with  these 
instruments.  They 
are  not  to  be  recom¬ 
mended,  however, 
where  accuracy  of 
work  is  a  desidera¬ 
tum.  There  is  always 
the  liability  of  the 
instrument  to  slip 
on  the  paper  to  con¬ 
tend  with,  besides  the  accumulated  errors  of 
judgment  which  necessarily  arise  in  adjust¬ 
ing  the  parallels  to  the  existing  lines.  The 
old  form  of  parallels,  consisti  ng  of  two  straight 
flat  rulers  hinged  together  with  brass  links, 
may  be  dismissed  at  once  as  of  little  use, 
principally  on  account  of  the  time  taken  in 
stepping  the  instrument  from  one  position 
to  another.  The  rolling  parallel,  on  the  other 
hand,  is  sometimes  a  very  useful  instru¬ 
ment.  Figs.  22  and  23  show  two  varieties, 
the  latter  having  ivory  scales  on  both  edges. 

As  a  guide  to  assist  in  drawing  a  number 
of  parallel  lines  moderately  close  together, 
say,  for  example,  in  screw-threads  or  in 
sectioning,  a  small  ivory  wheel  is  sometimes 
placed  at  the  end  of  the  brass  wheel.  The 
ivory  wheel  is  divided  into  tenths  and 
twentieths  of  an  inch,  and  the  divisions  are 
read  off  from  a  line  on  the  top  of  the  brass 
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bearing.  Several  special  instruments  for 
the  same  purpose  have  been  devised,  and 
afford  a  much  safer  means  of  spacing  the 
lines  accurately.  The  one  shown  in  Fig.  24 
has  a  small  brass  attachment  slotted  to 
receive  a  clamping  screw,  by  means  of 
which  it  can  be  fixed  in  any  desired  posi¬ 
tion.  An  angular  piece  is  cut  out  of  the 
lower  part  of  the  brass  slip,  and  in  this 
space  will  be  seen  a  small  pin,  which  is 
attached  to  the  lower  half  of  the  parallel 
ruler.  On  trying  to  open  the  instrument  in 
the  usual  way,  this  pin  comes  in  contact 
with  the  brass  stop,  and  prevents  the  paral¬ 
lels  opening  beyond  a  certain  limit.  By 
altering  the  position  of  the  sliding  piece, 
the  play  of  the  instrument,  and  consequently 
the  spacing  of  the  lines  drawn,  can  be  ad¬ 
justed  as  desired.  Fig.  25  is  a  very  neat 
arrangement  for  effecting  the  same  purpose. 
In  this  case  a  set-square  is  used  with  two 
small  pins  or  stops,  which  are  fixtures.  A 
straight-edge,  against  which  the  set-square 
is  used,  carries  a  brass  sliding  piece  of 
tapered  form.  The  varying  taper  allows  the 
set-square  to  be  moved  to  a  greater  or  less 
extent,  according  to  the  adjustment.  The 
tapered  tongue  is  graduated,  so  that  the 
amount  of  play  of  the  instrument  and  spac¬ 
ing  of  the  lines  can  be  adjusted  to  any 
definite  measurement  within  the  scope  of  the 
instrument.  It  will  be  seen  from  an  inspec¬ 
tion  of  the  figure  that  the  set-square  and 
straight-edge  when  in  use  are  to  be  advanced 
alternately  one  step  to  each  line  drawn. 

Straight-edges. — Although  the  T-square 
is  the  instrument  most  in  use  for  the  draw¬ 
ing  of  straight  lines,  it  is  desirable  to  have 
at  hand  straight-edges  of  various  lengths, 
ranging  up  to  six  or  eight  feet,  or  for  special 
cases,  much  longer.  For  accurate  work, 
steel  will  naturally  be  the  material  used  for 
their  construction,  though  mahogany  or  pine 
will  generally  be  sufficient  for  the  longer 
lengths.  A  useful  size  for  a  steel  straight¬ 
edge  for  general  use,  though  the  require¬ 
ments  of  draughtsmen  naturally  differ 
widely,  is  from  eighteen  to  twenty-four 
inches  in  length  by  an  inch  and  a  quarter 
wide.  One  edge  should  be  bevelled,  and  in 
using  the  straight-edge  for  drawing  ink 
lines,  the  bevel  is  placed  downwards,  and 
prevents  the  ink  from  running  underneath 
the  straight-edge. 

A  usual  mode  of  testing  the  accuracy  of  a 
straight-edge  is  to  hold  it  up  to  the  light, 
with  its  edge  in  contact  with  the  edge  of 
another  one.  Any  discrepancy  between  the 
two  edges  will  then  make  itself  visible  by 
the  light  showing  through  the  spaces.  It 
must  be  remembered  that  this  is  no  test 
of  either  of  the  straight-edges  being  truly 
straight,  but  only  of  their  agreement  one 
with  the  other.  A  little  consideration  will 
show  that  one  straight-edge  may  be  round 
and  the  other  hollow  to  just  the  extent  that 
ensures  a  perfect  fit.  To  test  the  accuracy 
of  the  line  formed  by  the  edge,  three 
straight-edges  must  be  compared,  each 
with  both  of  the  other  two.  If  two  of  these 
be  respectively  round  and  hollow,  they  can¬ 
not  both  fit  the  third  me,  nor  can  a  perfect 
agreement  be  obtained  amongst  all  the 
three  until  each  one  is  absolutely  straight. 

An  excellent  substitute  for  a  long  straight¬ 
edge  will  be  found  in  an  adaptation  of  the 
carpenter’s  chalk-line.  A  drawing-pin  or 
needle-pricker  being  first  fixed  at  one  end 
of  the  desired  line,  a  length  of  silk  thread  or 
sewing  cotton,  which  has  been  previously 
rubbed  with  blacklead,  may  be  looped  over 
it,  and  the  other  end  of  the  thread  passed 
round  a  needle  fixed  at  the  other  end  of  the 
line.  The  thread  may  then  be  “  snapped  ” 


against  the  paper,  and  the  loose  blacklead 
leaves  a  line  sufficiently  distinct  to  enable  a 
firm  line  to  be  drawn  over  it.  Or  the  black- 
lead  may  be  dispensed  with  and  points 
pricked  with  a  needle  at  short  intervals, 
immediately  under  the  line  of  the  thread. 
These  points  being  afterwards  joined  up 
with  the  help  of  a  shorter  straight-edge  will 
give  the  desired  line. 


INDUCTION  COILS:  HOW  TO  MAKE 
AND  WORK  THEM. 

BY  G.  E.  BONNEY. 

How  to  Make  a  Small  Spakk  Coil — The  Bobbin 
fob  the  Coil— The  Cobe  of  the  Coil — The 
Primaky  Wire  of  the  Coil — The  Secondary 
Coil  of  Wire — How  to  Test  the  Wire 
for  Continuity— Winding  the  Secondary 
Wire  —  The  Automatic  Interrupter  or 
Break — Fixing  the  Parts  of  the  Coil- 
Plan  of  Connections — Testing  the  Power 
of  the  Coil. 

How  to  Make  a  Small  Spark  Coil. — 
Having  in  previous  articles  on  this  subject 
studied  some  of  the  principles  of  construc¬ 
tion  in  making  induction  coils,  we  will,  in 
this,  set  about  putting  those  principles  into 
practice  by  making  a  small  coil  capable  of 
giving  a  short  spark  at  the  terminals  of  the 
secondary  wire.  As  this  small  coil  will  be 
the  counterpart  of  larger  coils  hereinafter 
to  be  described,  we  will  exercise  the  same 
care  in  its  construction  as  in  that  of  its 
larger  congeners,  and  build  up  its  parts 
piece  by  piece. 

The  Bobbin  for  the  Coil. — In  the  construc¬ 
tion  of  bobbins  for  coils,  a  wide  licence  is 
allowed  in  the  choice  of  material  for  the 
bobbin  ends.  In  expensive  coils,  ebonite  is 
employed.  In  coils  of  meaner  pretentions, 
any  good  hard  wood  may  be  used  for  the 
bobbin  ends.  Boxwood  is  rather  too  brittle, 
holly  and  hornbeam  are  both  good  tough 
woods,  walnut  and  mahogany  will  both 
serve  the  purpose,  and  also  take  a  good 
polish.  The  bobbin  ends  for  this  small  coil 
may  be  two  discs  of  hard  wood  or  ebonite 
14  in.  in  diameter  by  f  in.  in  thickness.  They 
may  also  be  made  square,  hexagonal,  or 
octagonal,  as  the  shape  will  not  affect  the 
working  of  the  coil  •  but  they  should  be  at 
least  1£  in.  across  the  widest  part.  When 
cut  out  and  made  smooth,  they  should  be,  if 
of  wood,  immersed  in  hot  melted  paraffin 
wax  and  allowed  to  remain  therein  until  the 
wax  has  well  soaked  into  the  pores  of  the 
wood,  say  for  a  quarter  of  an  hour  or  twenty 
minutes.  They  should  then  be  taken  out 
and  all  the  surplus  wax  rubbed  off’  whilst 
still  warm.  A  |  in.  hole  should  now  be  cut 
in  the  centre  of  each  end  with  a  centre-bit 
to  receive  the  tube  and  core  to  form  the 
body  of  the  coil,  and  two  fine  holes  pierced 
through  one  of  the  ends  near  the  centre  hole 
to  pass  the  ends  of  the  primary  wire  through 
The  body  of  the  bobbin  may  be  of  sheet 
ebonite  A  in.  in  thickness,  and  4  in.  in 
length,  rolled  into  a  tube  |  in.  in  diameter, 
and  glued  into  the  holes  in  the  bobbin  ends. 
It  may  also  be  made  of  papier-machb  of  the 
same  thickness  well  soaked  in  paraffin,  or  a 
thin  paper  tube  may  be  formed  on  a  round 
ruler  or  glass  rod,  using  thin  glue  to  stick 
the  sheets  together  ;  but  it  is  advisable  to 
soak  this  paper  tube  in  melted  paraffin  be¬ 
fore  mounting  it  as  a  body  of  the  bobbin. 
Coils  have  been  made  with  plain  wood  heads 
merely  polished  and  varnished,  and  tubes 
made  of  paper  soaked  in  melted  beeswax  or 
coated  with  shellac  varnish,  but  these  do 
not  equal  paraffin  as  insulators. 

The  Core  of  the  Coil. — The  coil  bobbin 
may  be  made  up  in  the  following  manner,  j 


commencing  with  the  core  of  the  coil,  and 
this  method  is  perhaps  better  than  any  other 
for  building  spark  coils.  First  get  a  tube 
with  an  internal  bore  as  large  as  the  in¬ 
tended  core  of  the  coil — in  this  case  4  in.  in 
diameter — and  pack  the  tube  tightly  with 
soft  iron  wires  of  No.  20  or  No.  22  gauge 
cut  to  the  length  of  the  required  core.  This 
done,  tie  a  piece  of  strong  twine  around  the 
protruding  end  of  the  bundle  and  draw  it 
out  of  the  tube  whilst  winding  the  twine 
tightly  round  it.  This  done,  immerse  the 
bundle  of  wires  in  melted  paraffin,  let  it 
soak  therein  for  a  quarter  of  an  hour,  then 
set  it  up  on  end  to  drain  and  cool.  Mean¬ 
while,  get  some  wide  tape  and  soak  in  the 
paraffin.  Unwind  the  twine  from  the  core 
of  wires  and  wind  on  the  paraffined  tape 
until  the  bundle  has  been  smoothly  covered 
with  tape.  The  ends  of  the  bundle  should 
now  be  dipped  into  some  good  glue  and  fitted 
tightly  into  the  bobbin  ends,  leaving  one 
end  of  the  bundle  protruding  from  one  of  the 
ends  about  f  in.  or  4  in.  to  form  a  pole  of  the 
magnetic  core.  When  the  glue  has  set  and 
the  ends  are  quite  firm,  get  a  strip  of  strong 
thin  paper  soaked  in  melted  paraffin,  and 
envelop  the  core  with  two  or  three  layers  of 
this  before  winding  on  the  primary  wire. 
When  coils  are  built  up  in  this  manner, 
there  will  be  no  power  lost  between  primary 
and  core,  either  by  bad  insulation  or  over 
insulation.  Some  writers  on  this  subject 
recommend  the  ends  of  the  core  to  be  capped 
with  thin  iron  caps  soldered  to  the  ends  of 
the  core  before  soaking  in  paraffin.  This 
makes  the  ends  compact,  but  is  open  to  the 
objections  of  weakening  inductive  effects, 
and  liability  to  retardation  of  magnetic 
effects  through  the  use  of  hard  iron.  If  the 
ends  of  the  wires  forming  the  core  are  neatly 
trimmed  to  form  a  smooth  end  opposite  the 
break,  this  will  be  all  that  is  necessary. 

The  Primary  Wire. — The  primary  wire 
for  this  small  coil  may  be  of  No.  20  or  of 
No.  18  silk-covered  copper  wire.  Pierce  a 
small  hole  with  a  fine  bradawl  through  one 
of  the  bobbin  ends  down  near  the  body  of 
the  bobbin,  and  pass  one  end  of  the  primary 
wire,  to  the  length  of  5  in.,  through  this  hole 
from  the  inside,  then  wind  on  the  wire  until 
the  tube  has  been  covered  with  four  layers 
of  the  wire.  Leave  8  in.  of  the  back  end 
free,  and  pass  this  out  through  another 
small  hole  made  in  the  same  bobbin  end  as 
the  first.  These  two  wire  ends  will  be  used 
for  connecting  the  coil  with  the  battery,  and 
directions  will  be  given  for  this  further  on  ; 
at  present,  coil  both  of  them  into  spirals 
around  a  pencil  to  keep  them  out  of  harm’s 
way,  and  leave  them  as  two'  small  curls  at 
one  end  of  the  bobbin.  Before  winding  on 
the  wire,  it  will  be  advisable  to  see  that  it  is 
properly  covered  with  silk  and  to  make 
good  any  defects  observable  ;  and,  to  make 
sure  of  the  insulation,  it  will  be  advisable  to 
run  the  wire  through  some  melted  paraffin. 
Now,  after  winding  the  coil,  it  will  still  further 
improve  the  insulation  to  baste  the  primary 
with  the  hot  wax  whilst  holding  it  over  the 
vessel  in  which  the  wax  is  melting.  Then 
have  some  strips  of  thin  strong  paper,  soak 
them  in  paraffin,  and  envelop  the  primary 
with  two  or  three  layers  of  paraffined  paper, 
smoothing  all  well  into  a  compact  coating. 
This  is  specially  advisable  in  building  the 
primary  of  larger  coils. 

The  Secondary  Coil  of  Wire. — The  second¬ 
ary  wire  of  a  spark  coil  must  be  of  soft 
copper,  and  should  not  be  of  a  larger 
gauge  than  No.  36  Birmingham  wire  gauge. 
It  may  be  of  No.  40  with  advantage  in 
this  small  coil,  especially  if  No.  20  be  used 
as  a  primary  wire.  It  must  be  continuous 
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throughout  the  whole  length  to  be  employed 
in  the  coil  (4  oz.  of  No.  40,  or  6  oz.  of  No. 
36,  will  be  needed  for  this  coil),  and  free 
from  kinks.  To  test  its  continuity,  it  will 
he  advisable  to  carefully  unwind  it  from  the 
bobbin  on  which  it  is  wound  when  pur¬ 
chased,  and  to  wind  it  on  another  bobbin 
mounted  on  a  metal  spindle.  Pass  the  com¬ 
mencing  end  of  the  wire  through  a  hole  in 
one  of  the  bobbin  ends  and  clean  off  the  silk 
covering,  then  twist  the  end  of  the  wire 
around  the  spindle.  Have  the  galvanometer 
on  the  bench,  and  also  a  battery  of  one  or 
two  cells,  any  kind  will  do  ;  wind  the  wire 
from  one  bobbin  to  another  slowly,  and  keep 
a  sharp  look-out  for  knots  and  bare  un¬ 
covered  spots.  Should  one  of  the  first 
appear,  unfasten  it,  and  test  the  continuity 
of  the  wire  by  connecting  it  in  circuit  with 
the  battery  and  galvanometer  in  this  way  : 
connect  a  wire  from  the  battery  to  the  bob¬ 
bin  spindle,  the  other  wire  being  connected 
to  the  galvanometer,  then  touch  the  oppo¬ 
site  galvanometer  stud  with  the  end  of  the 
unfastened  wire ;  if  the  needle  moves,  the 
wire  is  continuous  so  far,  and  the  knot  must 
be  remade  by  baring  the  ends,  cleaning 

them,  twisting  £  in.  of  the  ends  together  in 
the  form  of  a  long  splice,  and  tinning  the 
splice  with  a  little  solder.  The  uncovered 
spot  must  now  be  made  good  with  a  thread 
of  soft  silk  wound  around  the  joint  to  fully 
cover  it.  Uncovered  spots  must  be  tested 
in  a  similar  manner  by  touching  them  with 
a  wire  connected  to  the  galvanometer, 
and  then  coating  them  with  silk.  If  the 
needle  does  not  move,  we  may  be  certain 
that  there  is  a  bad  joint  or  a  break  in  the 
wire,  and  must  then  search  back  until  the 
fault  is  found.  Sometimes  the  copper  wire 
is  broken,  and  only  the  silk  covering  holding 
the  parts  together.  Sometimes  the  wire  has 
been  broken  and  a  knot  tied  with  the  covered 
wire.  These  faults  must  be  made  good,  and 

then,  when  a  movement  of  the  galvanometer 
needle  shows  that  the  wire  is  continuous 
throughout,  it  should  be  run  back  through 
melted  paraffin,  kept  hot  in  a  pie-dish  by  a 
kind  of  glue-pot  arrangement  with  hot  water 
in  an  outer  dish.  If  a  small  pulley,  such  as 
a  blind-cord  pulley,  is  put  on  a  piece  of  bent 
wire,  the  covered  wire  may  be  run  under 
this  whilst  held  in  the  hot  paraffin,  and  thus 
all  danger  of  abrading  the  silk  covering  may 
be  avoided. 

Winding  the  Secondary  Wire.  —  The 
secondary  wire  may  now  be  wound  on  the 
primary  whilst  the  bobbin  is  being  revolved 
in  a  lathe  or  similar  machine  for  producing 
rotary  motion.  I  hope  to  give  an  illustrated 
description  of  a  coil  winder  in  a  future 
paper.  Wind  on  the  secondary  wire  in  the 
same  direction  as  the  primary,  having  first 
coated  this  with  two  or  three  layers  of 
paraffined  paper.  Run  the  bobbin  contain¬ 
ing  the  wire  loosely  on  a  round  steel  or  iron 
spike  held  in  the  left  hand  or  fixed  on  a 
support  at  a  little  distance  from  the  lathe. 
Pass  8  in.  of  the  first  end  out  through  a  hole 
in  the  coil  bobbin  end,  and  coil  it  in  the 
form  of  a  helix.  Revolve  the  lathe  slowly, 
and  guide  the  wire  on  by  hand.  If  the 
hand  is  held  some  eight  or  ten  inches  away 
from  the  coil,  and  allowed  to  follow  the 
wire,  this  will  run  on  evenly  in  turns  side  by 
side  as  if  guiding  itself.  Some  coil  makers 
prefer  a  turn  of  foreign  post  paper  soaked 
in  paraffin  between  each  layer  of  secondary 
wire  ;  to  this  I  have  no  objection,  providing 
only  one  turn  is  used,  as  its  helps  the 
amateur  in  winding  the  next  layer.  Hot 
melted  paraffin  wax  may  be  basted  on 
instead  if  preferred.  Layer  after  layer  must 
be  thus  run  on  regularly  side  by  side  and 


over  each  other  until  all  the  wire  has  been 
used.  The  commencing  end  of  the  wire, 
coiled  up  as  a  helix  at  one  end  of  the  bobbin, 
may  now  be  carefully  straightened  out,  and 
led  in  a  fine  saw-cut  up  to  the  top  of  the 
bobbin,  where  it  should  be  soldered  to  the 
foot  of  a  small  brass  pillar  to  form  one  ter¬ 
minal  of  the  secondary.  The  other  end  of 
the  secondary  must  be  taken  to  the  opposite 
bobbin  end,  and  there  secured  to  another 
pillar.  These  parts  will  be  described  further 
on.  The  whole  bobbin  between  the  ends 
may  now  be  coated  with  a  piece  of  silk  or  a 
piece  of  fancy  leather  bound  tight  down 
over  the  wire,  and  secured  to  the  underside 
by  a  lacing  of  silk  cord.  This  gives  the  coil 
a  finished  appearance,  and  it  may  now  be 
fastened  down  to  the  base  or  stand  (made  of 

Eolished  walnut  or  mahogany,  7  in.  by  4  in. 
y  fin.)  by  four  brass  screws  passing  up 


Induction  Coils.  Fig.  7.— Break  Spring  and  Ham¬ 
mer.  Fig.  8.— Break  Pillar.  Fig.  8  A.— Plati¬ 
num-tipped  Contact  Screw.  Fig.  9.— Terminal 
Binding  Screw,  Nut,  and  Collar.  Fig.  10.— 
Terminal  for  Secondary  Coil  Fig.  11.— Plan 
of  Baseboard  for  Coil— A,  B,  Position  of  Ter¬ 
minals  for  Primary  Wire ;  C,  Core ;  D,  D, 
Position  of  Bobbin  ;  P,  Break  Pillar ;  S,  Posi¬ 
tion  of  Break  Spring. 

through  the  base — two  at  each  end — into 
the  wooden  ends  of  the  bobbin. 

The  Automatic  Interrupter  or  Break. — 
When  the  coil  is  fixed  down  to  its  stand  or  base, 
measure  the  distance  from  the  top  of  the  core 
to  the  base  of  the  coil,  and  cut  off  a  piece 
of  thin  sheet  brass  or  German  silver  \  in. 
longer  than  this  to  serve  as  the  break  spring. 
That  will  be,  in  a  coil  of  1J  in.  in  diameter, 
a  strip  of  spring  brass  or  of  spring  German 
silver  l^in.  in  length  by  fin.  in  width. 
This  should  not  be  too  stiff,  or  it  will 
vibrate  too  quickly  for  a  spark  coil.  Round 
one  end,  smooth  the  edges,  and  bend  f  in.  of 
the  other  end  to  form  a  foot  for  the  spring. 
In  this  drill  two  small  holes  for  two  brass 
screws.  At  a  spot  in  the  rounded  end, 
exactly  opposite  the  centre  of  the  core  when 
the  spring  is  fastened  down  in  place,  drill 
another  §■  in.  hole  to  receive  the  tang  of  the 
break  hammer.  The  hammer  must  be  of 
soft  iron  with  a  face  of  the  same  diameter  as 
that  of  the  core,  and  from  J  in.  to  f  in.  in 


thickness.  The  head  of  a  large  iron  clout  nail 
will  do  for  a  small  coil.  The  hammer  may 
be  riveted  or  soldered  to  the  spring  as  may 
be  deemed  convenient.  On  the  opposite 
side,  at  the  back  of  the  break  spring,  must 
be  soldered  a  speck  of  rather  thick  platinum 
foil.  This  spring  (Fig.  7)  may  now  be  fixed 
to  the  base  of  the  coil  with  the  hammer  face 
at  the  distance  of  f  in.  from  the  face  of  the 
core  end,  one  end  of  the  primary  wire  being 
secured  under  the  foot  of  the  spring,  or 
soldered  to  it  before  fixing  it  in  its  place. 
The  other  end  of  the  primary  wire  will  go  to 
a  terminal  binding  screw  on  the  baseboard. 

The  break  pillar  shown  at  Fig.  8  is  merely 
a  piece  of  f-  in.  brass  rod  2  in.  in  length, 
turned  to  the  form  shown  in  the  figure.  In 
the  upper  part,  opposite  the  speck  of  plati¬ 
num  on  the  break  spring,  drill  and  tap  a  J  in. 
hole  to  receive  a  brass  screw  j  in.  in  length, 
furnished  with  a  milled  head.  The  end  of  this 
screw  must  be  tipped  with  platinum  wire 
soldered  into  a  slot  cut  in  the  end  of  the 
screw.  This  is  named  the  contact  screw. 
The  lower  part  of  the  pillar  should  be  turned 
down  to  ^  in.,  and  a  thread  cut  on  -}  in.  of 
this  to  receive  a  nut.  This  part  of  the  pillar 
will  pass  through  a  hole  in  the  baseboard, 
and  the  end  of  a  short  piece  of  No.  16  wire 
will  be  clipped  between  the  nut  and  a  brass 
collar  to  connect  the  pillar  with  a  terminal 
binding  screw  on  the  base  of  the  coil.  These 
screws  are  shown  at  Fig.  9. 

Fixing  the  Parts  of  the  Coil. — At  Fig.  11 
I  give  a  plan  of  the  base  of  the  coil 
showing  the  position  of  its  various  parts. 
The  bobbin  should  be  fastened  down  to  the 
base,  midway  between  the  two  sides,  and 
with  its  back  end  1  in.  in  from  the  edge  of 
the  baseboard.  The  spring  of  the  break 
should  be  fastened  down  to  the  base  so  as 
to  bring  the  hammer  face  \  in.  from  the  end 
of  the  core.  The  break  pillar  must  be  fixed 
near  enough  to  the  spring  to  allow  its  plati¬ 
num-tipped  screw  to  just  touch  the  spring 
when  the  screw  is  half-way  into  the  pillar. 
This  will  allow  room  for  adjustment  both 
ways.  The  screw  should  be  furnished  with 
a  lock-nut  to  keep  't  from  getting  loose. 
The  two  terminal  binding  screws  for  the 
ends  of  the  primary  wire  will  be  screwed 
into  the  base  at  the  two  corners,  as  marked 
A  and  b  on  the  plan.  One  end  of  the 
primary  wire  will  be  fastened  to  the  foot  of 
the  break  spring.  From  the  foot  of  the 
break  pillar,  beneath  the  base,  a  short  piece 
of  No.  16  wire  will  connect  this  with  one  of 
the  terminal  binding  screws,  as  shown  by 
the  dotted  line  from  b  to  p.  The  other  end 
of  the  primary  will  pass  down  through  the 
base  of  the  coil  and  be  carried  under  to  the 
terminal  binding  screw  A. 

We  may  now  test  our  coil  by  connecting 
a  one  pint  bichromate  or  chromic  acid  cell 
to  the  terminal  screws.  Adjust  the  contact 
screw  until  a  steady  to  and  fro  motion  has 
been  obtained,  then  span  the  terminals  of 
the  secondary  with  a  piece  of  wire  and  note 
the  spark.  This  will  not  exceed  -J-  in.,  but 
the  length  will  be  increased  after  a  con¬ 
denser  is  added.  The  terminals  may  also  be 
spanned  with  the  finger  and  thumb  of  one 
hand  if  the  maker  cares  to  test  its  stinging- 
shock.  Its  efficiency  as  a  spark  coil  will  bo 
increased  by  the  use  of  a  condenser  and  spark 
dischargers. 

SLATERS’  WORK. 

BY  A  MASTER  SLATER. 

Ridges. — The  ridges  and  hips  of  slated  roofs 
are  generally  covered  with  vitrified  ridge 
tiles.  These  are  made  in  various  colours, 
red,  blue,  yellow,  and  white,  and  of  various 
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shapes  :  Fig.  9  is  plain  ridge  ;  Fig.  10,  rolled 
ridge  ;  Fig.  11,  capped  ridge ;  Fig.  12,  ven¬ 
tilating  ridge,  used  on  warehouses  and 
mills ;  Fig.  13,  crested  ridge.  A  groove  is 
formed  in  the  top  of  the  ridge,  and  the  crest¬ 
ing  fixed  with  cement.  Ridge  tiles  are  also 
made  of  cement  concrete,  and  in  dressed 
freestone,  the  latter  being  generally  used  for 
grey  slating,  or  in  very  exposed  situations. 

Ridges  are  also  made  with  lead  :  a  wooden 
roll  is  fixed  on  the  ridge,  and  the  lead  dressed 
neatly  over  it.  In  order  to  prevent  the  wind 
blowing  the  lead  up,  cramps  of  galvanised 
iron  should  be  screwed  on  about  3  ft.  apart. 
Ridges  of  slate  are  aiso  used.  There  are 
three  kinds  : — Williams’  ridge  (Fig.  14)  is  in 
two  pieces, Thomas’ 
ridge  (Fig.  15)  is  in 
three  pieces,  Da- 
vey’s  ridge  (Fig.  16) 
is  fixed  together  by 
cramps,  and  is  fixed 
the  same  as  ordi¬ 
nary  ridge.  The 
joints  of  these 
ridges  are  some¬ 
times  rebated. 

The  ridge  tiles 
should  be  bedded 
in  lime  and  hair 
mortar,  and  fixed 
to  a  line  to  keep 
them  straight. 

When  the  hips 
are  covered  with 
ridges,  a  galvanised 
iron  cramp  should 
be  fixed  at  the 
lower  end  to  pre¬ 
vent  the  tiles  slid¬ 
ing  down. 

Sometimes  the 
hips  are  cut  so  as 
to  meet  closely,  and 
the  slates  are  bed¬ 
ded  in  mastic  and 
oil ;  sometimes 
steps  of  thin  sheet 
lead  are  inserted 
at  the  hip  and  then 
turned  across  the 
hip,  and  sometimes 
a  slate  roll,  with  a 
notch  on  the  under¬ 
side,  is  screwed  on 
to  finish  the  hip. 

When  the  ridge 
tiles  are  not  carried 
down  to  the  hip, 
the  ridge  is  finished 
with  a  tile  similar 
to  Fig.  17,  or  if  an 
ornamental  ridge  is 
used,  a  finial  (Fig. 

18)  is  set  at  the  end.  The  ridges  should  be 
pointed  with  Portland  cement,  mixed  with 
sifted  smith’s  ashes  to  darken  it. 

When  three  or  more  ridges  intersect  each 
other  at  the  same  level,  special-made  tiles  in 
one  piece  can  be  had,  by  sending  a  sketch  to 
the  makers.  These  make  much  better  work 
than  mitring  the  ridge  tiles.  The  tiles  are 
also  made  to  suit  different  pitched  roofs 
from  50°  to  135°,  the  higher  numbers  being 
flattest. 

On  some  old  roofs  covered  with  grey 
slates,  the  ridge  tiles  have  been  obviated  by 
cutting  notches  in  each  side  of  the  slate  3  in. 
from  the  top,  and  fitting  one  into  the  other ; 
these  are  called  “  hangers.”  The  ridge  tiles 
should  always  be  selected  to  suit  the  pitch 
of  the  roof,  so  as  to  bed  down  with  a  neat, 
close  joint  on  the  slates. 

Pointing. — After  the  ridges  are  fixed,  if 


the  slates  have  not  been  bedded,  they  are 
pointed  inside  with  lime  and  hair  mortar : 
the  pointing  should  be  on  both  sides  of  the 
laths  and  across  the  joints.  The  eaves 
should  be  well  filled  up  with  mortar,  and 
when  the  slating  is  carried  over  a  gable  wall, 
the  space  between  the  top  of  the  wall  and 
the  underside  of  the  slates  should  be  well 
filled  up,  to  prevent  the  wind  getting  in. 

When  coping  or  water-tabling  is  fixed  on 
a  gable,  the  slates  should  be  inserted  at 
least  2i)  in.  under  it,  and  the  joint  pointed 
with  Portland  cement.  When  there  is  no 
coping  on  the  gable,  the  slates  are  made  to 
project  a  little  over,  and  a  broad  joint 
pointed  down  and  cut  off  on  the  underside 


to  a  rule  ;  this  is  termed  “  pointing  the 
skew.” 

Steps  and  Flashing. — When  slating  up  to 
a  wall  or  chimney,  lead  or  zinc  steps  should 
be  inserted  in  each  course  ;  these  are  about 
6  in.  wide,  and  turned  up  Id  in.  They 
should  be  dressed  close  up  to  the  wall,  and 
covered  writh  flashing  cut  into  triangular 
pieces,  and  fixed  into  grooves  cut  in  the 
wall.  Sometimes  the  flashing  is  put  on  in  one 
piece,  the  groove  being  cut  parallel  to  the 
slating ;  the  flashings  should  be  pointed 
with  Portland  cement.  Sometimes  the 
flashings  are  not  put  on,  and  the  joint  is 
collared  down  with  mortar  or  cement,  but 
this  will  crack  sooner  or  later  and  let  in  the 
wet.  Fig.  19  shows  steps  at  a,  and  flashing 
at  b. 

When  lathing  up  to  a  wall  or  gable  end,  a 
lath  £  in.  thick  should  be  nailed  under  the 


slate-laths  on  the  end  rafter,  to  throw  up  the 
outside  of  the  slates  and  cause  the  water  to 
run  from  it. 

In  fixing  metal  skylights,  they  should  be 
made  so  that  the  slates  at  the  top  and  sides 
lay  on  the  metal,  while  the  bottom  of  the 
skylight  should  be  tilted  up,  and  lay  on  the 
slates.  For  wooden  skylights,  steps  and 
flashing  must  be  used,  the  flashing  being 
fixed  to  a  roll  on  the  top  edge  of  the  wood. 

When  a  roof  is  to  be  repaired  which  is 
not  stripped  to  the  ridge,  as  the  last  course 
of  slates  cannot  be  nailed,  they  are  bedded 
in  mortar  or  cement,  and  held  up  by  straps 
of  lead  or  copper,  or  by  pieces  of  strong 
copper  wire  nailed  to  the  top  lath,  and  bent 
upwards  over  the 
tail  of  the  slates. 

M easuring.  — 
Slaters’  work  is 
measured  by  the 
square  of  100  ft., 
or  by  the  square 
yard  of  9  ft.  In 
measuring  the  roof 
of  a  rectangular 
building,  multiply 
the  length  by  the 
girt  from  one  eave 
to  the  other,  mea¬ 
suring  over  the 
ridge,  and  the  pro¬ 
duct  will  be  the 
area.  In  a  hipped 
roof,  add  the  length 
of  the  eaves  and 
the  ridge  together, 
and  divide  by  two 
for  the  average 
length,  and  multi¬ 
ply  this  by  the  girt 
for  the  area  of  the 
sides  ;  for  the  area 
of  the  end,  multiply 
the  length  of  the 
eave  by  the  depth 
of  the  spar,  and 
divide  the  product 
by  two.  An  allow¬ 
ance  of  1  ft.  is 
made  for  all  eaves, 
hips,  and  valley 
gutters  to  cover  the 
expense  of  cutting. 
No  deduction  is 
made  for  ordinary 
chimneys  or  sky¬ 
lights,  but  for  large 
openings,  deduct 
the  net  area,  and 
allow  1  ft.  all  round 
for  cutting.  For 
irregular  -  shaped 
roofs,  multiply  the 
average  length  of  each  side  by  the  depth  of 
the  spar,  and  add  the  products  together, 
adding  the  eave,  hip,  or  valley  measure. 
Ridges  are  measured  by  the  lineal  foot  or 
yard.  Pointing  to  flashing,  skews,  etc.,  are 
measured  by  the  lineal  foot  or  yard.  Lead 
or  line  strips  are  counted  by  the  dozen. 


ROW  TO  MAKE  AND  WORK  THE 
SPECTROSCOPE. 

BY  CHAKLES  A.  PARKER. 

Adjustable  Slit — Preparation  of  the  Jaws  of 
Slit — Bevelling  Jaws  —  Testing  Edges  — 
Connecting-Bars  for  Jaws — Blacking  the 
Jaws — Collimator  Hood— Cutting  Opening 
in  Cover  of  Hood — Fixing  Jaws  to  Cover 
of  Hood. 

Having  in  the  previous  papers  described 
the  construction  of  a  bisulphide  of  carbon 
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prism,  let  us  now  turn  our  attention  to  the 
preparation  of  the  spectroscope  itself,  com¬ 
mencing  with  the  adjustable  slit  (which  is 
shown  in  plan  and  section  in  Figs.  12  and  13). 
'The  slit  about  to  be  described  will  doubt¬ 
less  tax  the  powers  of  the  amateur  to  the 
utmost  ;  and  those  who  can  successfully 
execute  the  remainder  of  the  work,  but 
experience  a  difficulty  in  making  this  por¬ 
tion  of  the  instrument,  will  do  well  to  call 
in  the  aid  of  some  skilled  metal-worker. 
Practically  speaking,  the  essential  parts  of 
the  slit  may  be  said  to  consist  of  a  couple 
of  perfectly  parallel  knife-edges  which 
shall  be  capable  of  being  opened  and  shut 
according  to  the  width  of  opening  desired, 
this  movement  usually  being  effected  by 
means  of  a  sliding  piece  of  metal  actuated 
by  a  milled  screw  and  spring.  The  adjust¬ 
able  slit  about  to  be  described  takes  the 
form  of  a  pair  of  parallel  knife-edges,  so 
arranged  as  to  move  in  unison  by  means  of 
a  milled  screw;  and,  as  all  the  working- 
portions  are  enclosed  in  the  interior  of  the 
•collimator  hood,  it  presents  an  extremely 
•neat  and  finished  appearance. 

Commencing  with  the  jaws,  cut  off  a  2f  in. 
length  of  perfectly  flat  strap  brass,  $  in. 
wide,  and  barely  £  in.  thick  ;  then  proceed 
to  file  one  of  the  long  sides  of  this  to  a 
-sharp  bevel  at  an  angle,  something  like 
this  : — 


In  order  to  ensure  an  accurate  bevel 
being  formed,  take  a  sharp  point  and  draw 
a  straight  line  along  the  entire  length  of  the 
brass  before  commencing  to  file  the  metal : 
and  if  this  line  is  situated  at  about  J  in. 
from  the  edge  to  be  bevelled,  it  will  afford 
a  very  useful  guide  for  the  file.  A  second- 
cut  file  should  be  used  for  roughing-out  the 
bevel,  but  a  dead-smooth  flat  tile  may  with 
advantage  be  employed  for  finishing  it  up 
true,  the  greatest  possible  care  being  taken 
to  get  a  correct  and  well-finished  bevel. 

When  the  bevel  has  been  filed  up  in  the 
manner  above  directed,  the  brass  should  be 
sawn  in  half,  so  as  to  form  two  separate 
jaws,  each  of  which  must  measure  l  j  in. 
long  (as  shown  in  Fig.  14)  after  the  ends 
have  been  filed  up  true.  The  finishing 
touches  are  now  given  to  each  bevel  by 
rubbing  it  on  a  perfectly  level  oilstone  until 
the  two  jaws — for  such  they  may  now  be 
called — will  close  with  a  perfectly  light-tight 
join  when  placed,  bevelled  edges  together,  on 
■a  sheet  of  glass  and  then  held  up  to  the  light. 

If  it  should  happen  that  a  slight  hollow¬ 
ness  is  apparent  between  the  two  closed 
jaws,  as  is  generally  the  case  when  first 
tested,  each  jaw  in  succession  will  require 
to  be  again  rubbed  on  the  oilstone  until  a 
couple  of  edges  have  been  produced  which 
are  perfectly  light-tight  when  held  up  to 
the  light.  It  is  of  the  greatest  importance 
that  a  perfectly  level  portion  of  the  oilstone 
should  be  selected  for  this  operation  ;  other¬ 
wise  it  will  surely  affect  the  bevels  with 
round  or  uneven  edges.  Too  great  stress 
cannot  be  laid  on  the  importance  of  care¬ 
fully  finishing  off  these  edges,  as  an  im¬ 
perfectly-made  slit  will  fail  in  the  very 
particular  for  which  it  is  required,  and 
will  give  horizontal  lines  in  the  spectrum. 
When  quite  satisfied  that  the  edges  of  both 
the  jaws  are  as  perfect  as  it  is  possible  to 
make  them,  it  will  be  time  to  see  about 
joining  them  together,  with  the  bevels  in¬ 
wards.  something  similar  to  a  parallel  rule. 
For  the  two  connecting- bars,  file  up  to  a 
uniform  size  a  couple  of  thin  strips  of  flat 


brass,  each  one  measuring  £  in.  long  and  |  in. 
wide ;  then,  by  the  aid  of  a  pair  of  com¬ 
passes,  mark  the  position  for  a  hole  in  the 
exact  centre  of  each  bar,  and  another  one  at 
an  equal  distance  from  either  end  (as  will 
be  seen  by  reference  to  Fig.  15).  As  it  is 
important  to  have  all  three  holes  planted 
on  the  sanre  line,  it  will  be  found  advisable 
to  first  divide  the  metal  with  a  line  longi¬ 
tudinally  along  the  centre,  and  then  cross 
this  one  with  another  line  at  either  end  in 
the  position  to  be  occupied  by  the  holes,  the 
latter  being  afterwards  drilled  just  where 
the  lines  cross  each  other. 

When  the  two  bars  are  quite  ready,  they 
should  be  attached  to  the  jaws  by  means  of 
screws  driven  into  holes  drilled  and  tapped 
in  the  latter.  In  order  to  find  the  exact 
position  for  the  holes  to  receive  these  screws, 
draw  a  line  across  both  ends  of  each  jaw,  at 
exactly  Jin.  distance  from  the  edge  of  the 
metal,  and  another  line  along  the  opposite 


Tlie  Spectroscope.  Fig.  12.— Cover  of  Hood,  with 
Jaws  of  Slit  attached.  Fig.  13. — Section  of 
Collimator  Hood.  Fig.  14. — Han  of  Jaws  of 
Slit.  Fig.  15.— Connecting  Bar  of  Jaws.  Fig.  16. 
— Disc  fitted  to  Hood. 

sides  and  parallel  to  the  bevels  ;  and  when 
this  has  been  done,  a  centre-punch  mark, 
made  just  where  the  lines  cross  each  other, 
will  serve  to  indicate  the  position  for  the 
screw-holes,  which  are  then  drilled  and 
tapped  to  take  a  couple  of  small,  suitable 
screws  to  each  jaw.  The  jaws  may  now  be 
joined  together  by  the  two  connecting-bars, 
which  are  placed  one  at  each  end,  and  at¬ 
tached  to  the  jaws  by  means  of  the  screws 
just  fitted,  which  should  be  screwed  in  suffi¬ 
ciently  tight  to  allow  them  proper  freedom 
without  being  too  easy. 

At  this  stage  of  the  proceedings  a  small 
semicircular  piece  of  brass  should  be  soft- 
soldered  to  the  end  of  the  lower  jaw  (in  the 
position  indicated  at  A  in  Fig.  12).  It  is 
against  this  plate  that  the  screw  which  regu¬ 
lates  the  width  of  the  slit  is  made  to  act. 

Before  the  jaws  are  attached  to  the  cover 
of  the  collimator  hood,  they  should  be 
coloured  a  dull  black  by  the  following 
chemical  process  : — 

Drop  several  small  pieces  of  copper  wire 
into  a  bottle  containing  nitric  acid  until  it 
appears  to  be  saturated,  when  it  will  refuse 
to  dissolve  any  more  ;  then  pour  off  all  the 
clear  liquid,  and  dilute  this  with  about  three 
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times  its  bulk  of  rain-water,  when  it  will  be 
ready  for  use.  Make  the  work  to  be  blacked 
rather  hot,  and  then  dip  it  in  the  liquid — or 
apply  the  latter  to  the  surface  by  means  of 
a  soft  brush — afterwards  heating  the  article 
again  over  a  gas  or  spirit  flame  until  it 
assumes  a  good  dull  or  dead  black. 

If  the  jaws  have  been  properly  adjusted, 
they  will  open  parallel  to  about  \  in.,  or  will 
be  capable  of  closing  together  so  perfect  as 
to  prevent  the  passage  of  any  light  between 
the  knife-edges.  The  uniform  evenness  of 
the  jaws  would  appear  to  be  merely  a  matter 
of  very  careful  grinding  upon  an  oilstone, 
and  accurate  fitting ;  but  in  actual  practice 
it  is  scarcely  so  easy  as  some  might  imagine 
to  get  them  to  act  properly. 

We  shall  now  be  ready  to  prepare  the  col¬ 
limator  hood,  to  the  cover  of  which  the  jaws 
are  attached.  For  the  body  of  the  hood  we 
shall  require  a  stout  li  in.  ring  of  drawn 
brass  tubing,  2^  in.  in  diameter,  to  one  end 
of  which  a  stout  brass  disc  is  brazed,  in  order 
to  form  a  kind  of  box  with  a  bottom  to  it. 
This  done,  the  hood  is  mounted  in  a  lathe 
for  a  slight  recess  to  be  turned  round  the 
inner  edge  of  the  open  end,  into  which  a 
stout  disc  of  brass  of  suitable  size  may  be 
tightly  sprung  in  precisely  the  same  manner 
as  the  cover  of  a  watch  or  clock  barrel.  In 
point  of  fact,  a  disused  barrel  from  a  clock 
or  musical-box  will  be  found  to  answer 
admirably  for  the  collimator  hood,  as  will  be 
shown  later  on. 

Now  take  the  disc  just  fitted  to  the  hood 
(see  Fig.  16),  and,  having  first  made  a  punch- 
mark  in  the  exact  centre  of  the  metal  on 
both  sides,  take  a  needle-point  and  draw  a 
straight  line  across  the  diameter  of  the  disc, 
in  order  to  ensure  the  jaws  being  correctly 
centred  when  they  are  subsequently  attached 
to  the  metal.  When  this  has  been  done,  the 
disc  should  be  turned  over  to  the  other  side, 
and  then  mounted  in  a  lathe  for  a  hole  J  in. 
in  diameter  to  be  cut  through  the  centre  of 
the  metal ;  and  if  a  slight  stilt  is  left  to 
surround  the  aperture,  it  will  considerably 
add  to  the  appearance  of  the  instrument 
when  finished.  In  any  case,  however,  it  will 
be  found  advisable  to  clean  up  the  surfaces 
of  the  metal  before  removing  it  from  the  lathe. 

Thus  prepared,  the  disc  will  be  ready  to 
receive  the  jaws.  Take  a  pair  of  dividers, 
and,  having  adjusted  them  to  the  exact  dis¬ 
tance  between  the  central  holes  in  the  con¬ 
necting-bars  of  the  jaws,  make  a  couple  of 
corresponding  marks,  one  on  either  side  of 
the  opening  in  the  disc  and  on  the  central 
line  previously  scratched  across  the  disc  (as 
will  be  seen  by  reference  to  Fig.  16,  which 
clearly  shows  the  position  of  the  holes).  A 
couple  of  holes  are  now  drilled  and  tapped 
in  the  position  indicated,  and  then  fitted  with 
suitable  screws,  for  the  purpose  of  affixing 
the  jaws  to  the  plate  ;  but  before  this  is  done 
it  will  be  necessary  to  take  a  rat-tailed  file 
and  make  a  slight  groove  at  one  end  of  the 
knife-edge  of  each  jaw  (in  the  position  in¬ 
dicated  at  A  and  b,  Fig.  14).  This  is  a 
necessary  precaution  ;  otherwise  the  knife- 
edges  will  come  hard  against  the  stems  of 
the  screws  by  which  the  jaws  are  attached 
to  the  disc  ;  but,  at  the  same  time,  great 
care  should  be  exercised  in  filing  these 
grooves,  as  it  is  undesirable  to  make  the 
cuts  deeper  than  is  absolutely  required. 

It  will  add  considerably  to  the  appear 
ance  of  the  collimator  hood  if  the  cover 
or  disc  is  finished  off  a  good  dead  black  by 
the  chemical  process  previously  described. 
This  would  require  to  be  done  before  the 
jaws  are  affixed  to  it,  and  it  would  be  needful 
to  exercise  great  care  in  the  subsequent 
operations,  so  as  not  to  spoil  the  surface. 
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What  is  Bi-metallism1? — As  there  is 
a  somewhat  increased  activity  just  now 
amongst  bi-metallists,  it  may  not  be  un¬ 
interesting  to  point  out  what  bi-metallism 
really  means.  In  this  country  gold  is  the 
only  legal  tender  for  debts  exceeding  40s. 
Bi-metallists  want  silver  to  be  raised  to  the 
same  rank  as  gold  in  this  respect,  and  to  be 
made  a  legal  tender  for  debts  of  any  amount. 
If  it  were  left  to  the  option  of  debtors  to 
pay  in  either  of  two  metals,  clearly  they 
would  always  choose  the  cheaper  metal,  or, 
rather,  the  metal  that  involved  the  least 
outlay  to  themselves.  F or  instance,  suppose 
a  debt  of  £100,  and  suppose  that  at  the 
time  it  was  contracted  that  the  gold  in  100 
sovereigns  were  equal  in  value  to  the  silver 
in  2,000  shillings,  such  a  debt  would  he 
fairly  discharged  by  the  payment  of  either 
100  .sovereigns  or  2,000  shillings.  Suppose, 
however,  that  before  the  debt  were  paid 
silver  were  to  fall,  say  to  the  price  it  is  now 
— viz.,  about  40d.  per  ounce — then,  as  an 
ounce  of  silver  is  coined  into  5^  shillings, 
the  silver  in  shillings  would  be  worth 
only  3s  4d.,  or  the  sixth  part  of  a  sovereign, 
and  the  silver  ; in  one  shilling  would 
be  worth  the  sixth  part  of  a  sovereign 
divided  by  5J,  or  -g^rd  of  a  sovereign  ;  2,000 
shillings,  which  were  the  equivalent  of  100 
sovereigns  when  a  shilling  was  worth  ^oth 
of  a  sovereign,  would  now  fall  far  short  of 
that,  and  would  be  worth  just  over  £60  10s. 
To  prevent  creditors  from  being  defrauded 
in  this  wholesale  manner,  the  bi-metallist 
proposes  to  fix  by  legal  enactment  the  price 
of  siiver  in  terms  of  gold — usually  in  the 
proportion  of  about  15  to  1 — so  that  15  oz. 
or  15  lb.  of  silver  shall  always  be  of  the 
same  value  as  one  ounce  or  one  pound  of 
gold.  J ust  now  the  ratio  of  silver  to  gold 
is  about  23£  to  1,  so  that  to  make  15  oz.  of 
silver  equal  to  23|-oz.  would  be  a  very  fine 
thing  for  the  proprietors  of  silver,  just  as  it 
would  be  a  very  fine  thing  for  the  pro¬ 
prietors  of  other  commodities  to  have  their 
prices  raised  by  more  than  half  as  much 
again.  Of  course,  if  any  other  class  except 
those  interested  in  silver  came  forward  with 


a  demand  that  their  commodities  should  be 
increased  in  price  by  the  legislature,  they 
would  not  get  a  hearing  at  all.  The  reason 
that  bi-metallists  are  listened  to  is  because 
our  silver  coins  pass  current  at  a  value  so 
much  above  the  value  of  the  metal  they  are 
made  of.  They  think  that  because  an 
artificial  value  is  conferred  upon  the  coins, 
a  similarly  artificial  value  can  be  given  to 
silver  all  round.  This  is  just  the  same  as  if 
it  were  proposed  to  give  the  value  of  bank¬ 
notes  to  the  paper  they  are  made  of. 

Steam  by  Creosote. — Ere  another  winter 
is  upon  us,  large  works  and  factories  where 
the  generating  of  steam  is  a  necessity  will 
probably  become  protected  against  the  loss 
and  inconvenience  occasioned  by  the  recent 
coal  strikes.  Among  the  substitutes  for  coal, 
our  experience  of  creosote  deserves  to  be 
regarded.  In  the  case  to  which  we  par¬ 
ticularly  refer  there  were  three  double 
furnace  boilers,  and  a  single  pipe  or  jet 
was  applied  to  two  furnaces  of  one  boiler 
and  one  furnace  of  the  other,  the  furnace 
not  in  use  being  closed  so  as  to  prevent  any 
air  passing  in.  The  creosote  was  put  into 
a  wrought-iron  tank,  in  which  a  steam  coil 
was  placed  to  melt  the  creosote,  which  then 
flowed  into  the  pipes  leading  to  the  furnaces, 
where  it  was  “  sprayed  ”  by  the  jet  of  steam 
and  blown  through  the  flues,  producing  a 
beautiful  clear  frame,  perfectly  free  from 
smoke,  and  leaving  all  the  heating  surface 
perfectly  free  from  soot  or  any  other  non¬ 
conducting  deposit.  Although  the  engine 
was  at  full  work,  a  slight  tap  on  the  regu¬ 
lating  cock  would  cause  the  steam  to  blow 
off  at  the  safety-valve,  and  generate  more 
than  the  engine  could  use,  the  heat  being  so 
great  that  pumice-stone  was  quickly  run 
into  glass  ;  in  fact,  it  was  almost  impossible 
to  use  the  apparatus  at  its  full  power.  As 
the  result,  it  was  found  that,  weight  for 
weight,  it  did  three  times  the  duty  of  coal, 
was  easily  managed — in  fact,  one  man  could 
have  easily  tended  a  dozen  furnaces— and 
that  there  was  nothing  to  go  wrong  in  the 
apparatus.  So  soon,  however,  as  the  facts 
relating  to  its  use  became  known,  speculators 
and  others  stepped  in,  and  what  up  to  then 
could  almost  be  had  for  taking  it  away,  or 
at  the  most  at  a  farthing  a  gallon,  went  up 
to  2^d.  and  3d.,  at  which  price  it  was  found 
no  cheaper  than  coal ;  so  the  matter  gradually 
dropped,  and  can  only  be  profitably  used  by 
those  who  have  the  control  of  the  market  or 
the  production  of  the  material.  Extended 
experience  of  its  use  has  shown  it  to  be 
capable  of  evaporating  from  20  lb.  to  26  lb. 
of  water  for  each  pound  used  ;  and  as  the 
products  of  its  combustion  are  free  from 
sulphur,  and  it  produces  a  clear,  clean  flame 
of  almost  any  length,  there  ought  to  be 
many  purposes  for  which,  if  even  the  cost 
were  the  same  as  coal,  its  employment 
would  confer  a  great  benefit.  In  Russia 
locomotives  and  steamships  are  worked  by 
the  aid  of  mineral  oil,  and  are  found  very 
convenient  and  reliable,  as  well  as  economical. 
In  England  some  locomotives  are  at  work 
using  ordinary  gas  tar,  but  we  do  not  think 
this  so  suitable  for  the  purpose  as  the 
creosote  or  mineral  oil.  The  men  working 
the  latter  have  given  us  a  high  character  of 
their  powers  and  convenience,  and  we  believe 
that  experience  will  soon  render  them  of 
extended  adoption  from  the  better  results 
obtained.  The  fuel  question  is  a  very  im¬ 
portant  matter  in  ordinary  household  life  ; 
but  when  we  step  into  the  broad  area  of 
commercial  usage  the  matter  assumes,  an 
enormous  magnitude — so  great  and  wide¬ 
spread  are  the  interests  concerned. 
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BENT  IKON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 

A  Screen. 

Proportion  of  Screen — Iron  in  Framing — 

OONSTR0CTION  OF  FRAMING  :  THE  INNER 

Frame  —  The  Outer  Frame  —  Precau- 
ti0NS_XJniting  Scroll  Work— The  Clips 
— Supporting  Scrolls  —  Their  Details — 
pEET — bottom  Curves— Centre  Eosette — 
The  Panel,  Glass  Discs,  and  Scrolls— 
Modes  of  Securing  Discs — Second  Method 
—Top  Ornament. 

Proportion  of  Screen.—  The  screen  (Fig.  20) 
is  a  design  suitable  for  the  fire,  or  for  or¬ 
nament  merely.  Its  height  may  be  from 
2  ft.  6  in.  to  4  ft.  6  in.,  and  other  dimen¬ 
sions  in  proportion.  It  should  be  drawn 
out  to  full  size,  a  scale  being  selected  pro¬ 


portional  between  the  illustration  and  the 
size  of  the  screen  intended  to  be  made. 
There  is  a  little  heavy  work  in  the  framing, 
but  the  whole  of  the  tracery  is  formed  of 
the  thin  strips  of  iron. 

Iron  in  Framing. — The  framing  is  formed 
of  iron  bar,  having  a  section  of  fin.  by 
in.,  or  £  in.  by  TV  in-  There  are  inner  and 
outer  frames,  a  and  b  respectively,  con¬ 
nected  with  the  scroll  work,  c.  I  cannot 
properly  indicate  the  joints  in  the  general 
figure,  but  give  them  in  detail  (Fig.  21). 

Construction  of  Framing :  the  Inner 
Frame.  —  The  inner  framing,  a  a,  may  be 
made  of  one  strip,  or  more.  If  short  lengths 
of  iron  only  are  available,  then  joints  may 
be  made  at  the  corners,  or  at  any  positions 
that  may  be  convenient,  by  the  method 
shown  in  Fig..  21,  a  a,  turning  down  the 


ends  and  riveting  them  to  the  verticals,  the 
rivets  being  either  of  the  cup  or  of  the 
countersunk  form.  If,  however,  a  strip  suffi¬ 
ciently  long  is  available,  then  it  may  be  bent 
round  at  three  corners  and  riveted  at  the 
fourth,  in  the  fashion  also  shown  at  a  a  ;  or  it 
may  be  bent  round  at  all  four  corners  and 
riveted  in  the  centre  of  a  length,  as  in  Fig.  21, 
B  B,  the  joint  being  made  of  the  scarfed  form 
and  riveted.  The  latter  is  the  neatest 
method.  Or  the  joint  may  be  lappedmerely, 
and  riveted  as  at  c  c  ;  this,  however,  is  not 
neat.  The  corners  to  be  bent  are  well 
hammered  over  the  keen  edge  of  an  anvil 
or  of  a  block  of  metal. 

The  Outer  Frame. — The  outer  frame,  B,  is 
almost  of  necessity  made  in  separate  pieces. 
It  is  true  the  top  and  sides  of  the  frame 
might  be  bent  round  in  one  piece  and  fitted 


Bent  Iron  Work.  Fig.  20. — Front  View  of  Screen.  Fig.  20  A. — End  View.  Fig.  21.— Details  of  Screen. 
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into  the  horizontal,  B',  with  a  half-lap  joint 
(Fig.  21,  ccc),  and  if  solder  were  run  round, 
and  the  adjacent  scroll  brackets  well  se¬ 
cured,  the  frame  would  be  firm.  But  the 
better  plan  is  to  fit  the  bar,  b',  in  three 
lengths  to  the  verticals,  b,  with  turned-down 
ends  and  rivets,  as  shown  in  Fig.  21,  D  d. 
The  strength  of  the  bar  is  thus  preserved 
entire. 

Precautions. — When  putting  large  frames 
like  these  together,  two  points  have  to  be 
observed  :  to  hammer  the  bars  quite  straight 
in  the  directions  of  both  width  and  thick¬ 
ness,  and  to  take  care  that  the  frames 
are  free  from  winding  when  riveted  to¬ 
gether. 

Uniting  Scroll  Work. — The  two  frames 
are  united  by  means  of  the  scrolls,  c  (Figs. 
20  and  21),  made  of  iron  f  in.  wide.  They 
are  arranged  symmetrically  on  each  side  of 
the  centre  line,  x — x.  As  there  are  so  many 
precisely  alike,  one  should  be  made  first  and 
tried  between  the  frames,  and  when  cor¬ 
rected,  all  the  others  should  be  tested  by  that 
one  as  a  pattern. 

The  Clips. — When  fixing  scroll  work, 
security  is  assured  by  as  many  clips  as  the 
parts  will  conveniently  take.  I  do  not  show 
the  clips  in  the  general  view.  The  enlarged 
Fig.  21,  K  K,  shows  them,  as  used  for 
these  scrolls.  The  scrolls  are  united  to 
each  other  at  their  ends,  a,  a,  and  to  the 
verticals  A  and  B  at  two  points,  b,  b.  They 
could,  of  course,  be  also  fastened  at  c,  c,  but 
this  is  unnecessary,  as  the  clips  shown  in  the 
figure  are  amply  sufficient  to  afford  security 
and  rigidity  to  the  parts. 

Supporting  Scrolls. — Upon  the  scrolls, 
D,  E  (Fig.  20),  the  weight  of  the  screen  is 
supported,  and  they  cannot,  therefore,  be 
made  of  the  thin  strips,  but  must  be  of  the 
same  section  as  the  verticals,  or  about  j  in. 
by  -jL  in.  It  will  be  better,  too,  though  not 
so  necessary,  that  the  scrolls,  F,  be  of  the 
same  strong  section,  and  so  also  may  g. 
Being  of  thick  section,  these  scrolls  will  be 
riveted,  and  not  clamped  to  the  verticals,  b, 
and  to  the  horizontal,  b',  at  dd,  the  rivets 
being  of  the  snapped  form,  as  shown,  or  else 
countersunk.  These  scrolls  cannot  be  bent 
with  pliers,  but  must  be  hammered  over  the 
anvil-beak,  either  while  cold  or  at  a  red  heat. 
They  will  be  tried  upon  the  drawing,  and 
each  upon  its  fellow,  for  symmetry. 

Their  Details. — The  scrolls  are  formed  of 
more  than  one  piece,  as  seen  in  the  detailed 
view  (Fig.  21,  e  e),  where  the  parts  are 
slightly  separated  to  enable  them  to  be  easily 
distinguished  from  one  another.  Thus,  e  e 
are  formed  of  separate  pieces,  and  fastened 
to  D.  The  best  way  to  fasten  these  is  either 
by  soft  soldering  or  brazing,  and  the  joint 
can  be  scarfed  to  make  the  scrolls  appear  as 
if  worked  from  one  piece.  The  tendrils  at 
/  are  made,  again,  of  separate  strips,  and  in¬ 
serted  and  brazed  between  the  two  scrolls, 
all  being  held  together  with  solder. 

Feet. — The  feet,  e  (Figs.  20  and  20a),  which 
stand  out  sideways,  are  required  to  give 
steadiness  of  base.  These  are  made  of  the 
same  heavy  section  as  the  framing.  They  are 
riveted  together  at  the  bottom  curve,  g,  and 
are  united  at  the  top  curve,  at  h,  to  B,  with 
stout  clips  or  with  spelter.  In  these,  e  is 
the  main  curve,  to  which  the  smaller,  merely 
ornamental,  curves  are  fastened  with  clips 
or  with  solder.  These  several  distinct  parts 
are  shown  separated  at  Fig.  21,  H  H. 

Bottom  Curves. — The  curves,  G,  may  be 
made  either  of  stout  or  of  thin  strips.  It 
is  better  to  make  them  of  heavy  section — 

in.  by  T\-  in.  These  will  be  riveted  at  cl', 
at  the  end,  a  single  rivet  passing  through 
g,  and  b.  The  minor  scrolls,  e',  and  the  ten¬ 


drils,/',  are  soldered  or  brazed,  as  in  the 
case  of  those  on  the  opposite  side  of  b. 

Centre  Rosette. — The  centre,  H,  of  the 
bottom  portion  is  a  flower,  or  rosette,  made 
of  copper.  In  this  example  there  are  two 
such,  placed  back  to  back,  fastened  to  each 
other  with  the  rivet,  l.  that  also  forms  the 
centre  boss  or  disc.  These  flowers  are  cut 
from  sheet  copper  of  thin  gauge,  and  after 
the  dentations  are  formed  by  filing,  the  sur¬ 
face  is  hollowed  with  a  round-faced  punch 
upon  a  block  of  pitch  or  prepared  bedding, 
used  in  repoussh  work.  The  circle,  m,  that 
encloses  the  flower,  is  of  iron,  and  is  soldered, 
or  fastened  with  rivets,  to  G  G.  I  shall  have 
more  to  say  about  copper  floral  ornaments 
later  on. 

The  Panel,  Glass  Discs,  and  Scrolls. — 
The  panel  of  the  screen  is  tastefully  relieved 
by  the  coloured  glass  discs,  k.  These  can  be 
purchased  of  almost  any  glazier.  As  the 
scroll  work  covers  a  large  area,  every  point 
of  contact  ought  to  be  firmly  secured  with  a 
clip.  The  main  curves,  g,  form  the  connec¬ 
tion  between  a  and  the  ellipse,  J,  and  also 
partly  support  the  frames  that  enclose  four 
of  the  glass  discs.  The  curves  above  the 
line,  y  y,  are  not  symmetrical  with  those 
below,  because  the  ellipse  is  placed  above 
the  middle  line  of  the  panel  ;  but  all  the 
corresponding  curves  to  right  and  left  of  the 
vertical  centre  line,  x — x,  are  symmetrical, 
so  that,  when  one  set  has  been  worked,  the 
corresponding  set  will  be  tried  upon  them. 
All  the  minor  curves,  li,  are  fastened  to  the 
main  ones  with  ordinary  clips.  The  clips 
are  not  shown  in  Fig.  20,  but  at  J  J  (Fig.  21) 
an  enlarged  view  of  the  corresponding  part, 
marked  J  J  in  Fig.  20,  is  shown,  with  its 
several  scrolls,  h,  separated,  and  the  positions 
of  the  clips  are  indicated  by  crosses. 

The  curves  enclosed  by  the  ellipse,  j,  are 
secured  with  clips,  both  to  one  another  and 
to  the  ellipse. 

Modes  of  Securing  Discs.— The  glass  discs, 
K,  may  be  held  in  position  in  either  one  of 
two  ways.  A  strip  of  thin  iron,  a,  can  be  bent 
(Fig.  21,  f  f)  into  an  angular  section,  turned 
into  a  circle,  and  soldered  at  the  ends.  Then 
the  disc  of  glass,  b,  can  be  laid  upon  the 
horizontal  flange,  and  the  top  edge  of  a  bur¬ 
nished  or  turned  over  by  pressure,  to  cover 
and  enclose  the  edge  of  the  glass,  as  at  Fig. 
21,  F  F'. 

Second  Method. — But  this  is  a  rather 
troublesome  job,  and  the  following  will 
answer  equally  well,  and  it  is  the  method  I 
have  shown  in  Fig.  20.  Make  a  true  ring,  n, 
of  the  ordinary  iron  strips,  and  solder  three 
or  four  short  strips  (Fig.  21,  g  g,  o)  to  the 
outside  of  the  rings  equidistantly.  Next 
unite  the  rings  at  their  points  of  contact 
with  the  scrolls  by  means  of  the  ordinary 
clips.  Then  the  glass  discs,  b,  will  be  slipped 
in,  and  the  free  ends  of  the  short  strips,  o, 
turned  over  against  the  face  of  the  glass, 
as  at  o'. 

Top  Ornament. — The  ornament,  m,  at  the 
top  of  the  screen  calls  for  no  remark.  It  is 
made  of  the  thin  §  in.  strips,  and  bent,  and 
held  with  clips  similarly  to  the  other  scroll 
work. 

-  ♦♦♦ - 

MODEL  BOAT-MAKING  FOR  BOYS. 

BY  A  CRAFTSMAN. 

Bulwarks— Stand— Rudder— Painting  Hull- 
Deck  Fittings — Capstan. 

The  hull  must  next  be  thoroughly  sand¬ 
papered  all  over,  to  make  it  as  smooth  as 
possible,  and  the  bulwarks  fitted  on.  These 
are  made  of  ^  in.  material,  walnut-wood 
being  perhaps  the  most  suitable.  They  are 


fixed  on  to  the  deck  with  nails  or  screws  at 
such  a  distance  from  the  edge  that  a  ledge 
1  in.  wide  projects  all  round.  A  half- 
rounded  strip  of  wood  (c  D,  Fig.  8)  is  then 
fastened  round  the  outside  of  the  hull 
slightly  above  the  water-line,  and  is  brought 
to  a  point  at  the  bows.  A  thin  piece  of 
sheet  copper  is  nailed  across  the  bows  from 
the  bulwarks  down  to  the  metal  keel,  to 
prevent  the  wood  from  being  damaged  in 
case  a  collision  occurs. 

The  stand  is  the  next  part  that  must  be 
constructed.  Its  shape  is  represented  by 
Fig.  5.  It  consists  of  two  upright  pieces  of 
wood,  supported  at  a  certain  distance  apart 
by  a  stout  wooden  bar.  It  is  generally  con¬ 
structed  of  oak,  and  slits  are  cut  half-way 
down  the  centre  of  each  of  the  uprights,  of 
such  a  width  that  the  keel  will  fit  loosely 
into  them. 

The  shape  of  the  rudder  is  shown  in  Fig.  6. 
Its  upper  part,  which  is  rounded,  is  made  to 
fit  into  the  brass  tube  which  was  passed 
through  the  deck,  and  is  of  such  a  length 
that  about  1  in.  projects  above  the  deck. 
The  top  of  the  part  which  projects  is 
reduced  in  size  for  a  short  length,  and  a 
piece  of  brass  tube  is  fitted  on  to  it. 

In  Fig.  6,  A  is  the  brass  wire,  B  the  brass 
tube,  c  the  rounded  part  of  the  rudder,  d 
the  part  which  is  in  the  water.  The  brass 
wire,  a,  is  about  3  in.  long,  and  is  used  for 
turning  the  rudder.  Instead  of  having  its 
end  curled  up  as  shown  in  Fig.  6,  a  small 
wooden  handle  may  be  attached  to  it.  The 
rudder  can  be  fixed  in  any  position  by  the 
brass  arrangement  shown  in  Fig.  7.  It 
consists  of  a  piece  of  brass  (a  b)  which  is 
about  fin.  in  height,  and  has  a  series  of 
notches  cut  in  its  upper  edge.  It  is  fastened 
down  to  the  deck  in  a  curved  position, 
almost  above  the  rudder,  by  brass  flanges, 
which  are  soldered  on  to  it  and  screwed  down 
to  the  deck.  The  brass  wire  coming  from 
the  upper  part  of  the  rudder  is  placed  in 
any  of  the  notches  which  holds  it  in  the 
requisite  position,  and  is  so  bent  that  it 
presses  downwards,  and  cannot  therefore 
spring  upwards. 

The  hull,  as  far  as  you  have  now  advanced 
with  it,  is  shown  fixed  in  its  stand  in  Fig.  8, 
where  the  ledge  of  the  deck  which  projects 
is  represented  by  the  double  line  a  b,  and 
the  rounded  strip  of  wood  which  you 
fastened  just  above  the  water-line  by  c  d. 

Before  going  any  further  it  will  be  best  to 
paint  the  hull.  All  cracks  and  holes  must 
be  stopped  up  with  putty,  and  the  paint  laid 
on  in  thin  even  coats.  The  upper  part,  from 
the  top  of  the  bulwarks  to  c  d  (see  Fig.  8),  is 
usually  painted  black.  The  lower  part,  with 
the  exception  of  the  keel,  if  the  latter  is 
made  of  lead,  can  be  painted  with  vermilion, 
dark  red,  or  brown  paint.  The  belt  may  be 
painted  white  or  gold.  When  all  the  coats 
of  paint  have  been  laid  on,  the  whole  must 
be  varnished.  The  deck  can  be  varnished 
or  left  plain,  as  you  please. 

The  deck  fittings  must  now  be  arranged 
in  their  places.  Fig.  9  is  a  plan  showing  how 
the  deck  fittings  of  a  two-masted  vessel  can 
be  arranged.  The  rectangles  a,  b,  and  c  are 
hatchways,  those  represented  by  the  letter  d 
are  skylights,  E  is  a  piece  of  wood  which 
holds  the  end  of  the  bowsprit,  F  is  the  cap¬ 
stan,  g  is  a  piece  of  wood  which  supports 
the  anchor,  H  is  a  hole  into  which  the  fore¬ 
mast  is  fitted  with  the  aid  of  a  socket,  I  is 
a  similar  hole  for  the  mainmast,  J  is  the 
binnacle  containing  the  compass,  K  is  the 
top  of  the  rudder,  l  is  the  brass  arrangement 
for  fixing  the  top  of  the  rudder,  and  the 
lines  denoted  by  the  letter  M  are  brass  wires 
along  which  ropes  attached  to  the  jibs  and 
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mainsails  slide  in  tacking.  The  short  lines 
or  dashes  near  the  mast  holes  are  cleats  on 
to  which  the  ropes  which  regulate  the  sails 
:are  fastened.  The  number  and  size  of  the 
deck  fittings  vary  according  to  the  taste  of 
the  constructor.  They  are  easily  made,  or 
jean  be  bought  ready-made  at  several  shops. 
If  you  are  making  a  boat  about  4  it.  or  5  ft. 
long,  a  small  brass  bell,  in  imitation  of  those 
used  on  real  ships,  may  be  suspended  in 
1  front  of  the  mainmast,  and  several  swivel 
cannons  may  be  fastened  on  the  deck  in 
various  positions.  A  few  small  boats  may 
also  be  secured  on  to  or  suspended  above  the 
deck,  in  such  positions  that  they  will  not 
interfere  with  the 
free  motion  of  the 
sails. 

It  is  best  to  settle 
on  the  number  and 
size  of  the  deck  fit¬ 
tings  before  the  deck 
is  fitted  on.  The 
holes  to  receive  them 
must  be  neatly  cut 
lout  with  a  keyhole 
saw  or  bored  with 
a  centre-bit. 

The  simplest  kind 
of  hatchway  is  made 
by  constructing  a 
box  of  thin  wood 
without  any  top  or 
bottom  to  it,  and  of 
isuch  a  size  that  it 
will  fit  tightly  into 
the  hole  previously 
,cut  in  the  deck,  and 
project  a  little  above 
it.  A  lid  is  made  to 
slightly  overlap  it,  A 
land  is  fastened  on  C 
with  two  hinges.  A 
hole  may  be  cut  in 
the  lid,  and  fitted 
[with  a  piece  of  glass 
ito  form  a  skylight. 

It  can  be  fitted  with 
some  fastening  ar¬ 
rangement  to  keep 
it  firmly  down,  so 
that  no  water  can  get 
into  the  hold.  The 
skylights  may  be 
jconstructed  in  the 
same  way  that  the 
hatchways  are,  only 
with  glass  roofs  in- 
Istead  of  wooden  lids; 
or  they  may  consist 
of  plain  pieces  of 
, glass  let  into  the 
deck. 

For  circular  sky¬ 
lights,  lenses  fast¬ 
ened  into  a  round  hole  with  putty  can  be 
used.  They  may  also  be  constructed  in  the 
forms  shown  in  Figs.  10  and  11 ;  but  these 
iare  rather  complicated  :  they  should  only  be 
used  on  a  5  ft.  boat.  The  pieces  of  glass  are 
fastened  into  the  wood  with  putty,  and  pro¬ 
tected  by  pieces  of  brass  wire  fastened 
across  them.  The  skylights  can  also  be 
constructed  of  an  oval  or  hexagonal  shape, 
and  may  have  curved  roofs. 

The  piece  of  wood  (e,  Fig.  9)  which  holds 
the  end  of  the  bowsprit  is  shown  in  Fig.  12. 
A  hole  of  the  same  size  as  the  bowsprit  is 
bored  about  half-way  through  it,  and  it  is 
fastened  down  to  the  deck  with  two  screws. 

The  capstan  is  shaped  something  like 
Fig.  13.  It  is  turned  out  of  boxwood,  and 
its  lower  part  is  made  smaller  than  the  rest, 
so  that  it  can  be  fitted  into  a  hole  bored  in 


the  deck.  The  rope  from  the  anchor  is  tied 
on  to  its  middle  part  and  wound  round  it. 
It  can  be  made  with  a  cog-wheel  and  spring 
catch  arrangement,  so  that  the  rope  can  be 
wound  up  by  simply  turning  it  round.  A 
hole  is  bored  through  the  bulwarks  near  the  j 
capstan  for  the  anchor  chain  to  pass  through, 
and  a  small  piece  of  brass  tube  is  fitted  into 
it  to  prevent  its  sides  from  being  worn  away. 
The  support  for  the  anchor  (g,  Fig.  9)  is 
simply  a  flat  piece  of  wood  fitted  into  the 
lower  part  of  the  bulwarks.  A  loop  of  string 
hanging  down  from  it  holds  up  the  fluke 
of  the  anchor.  One  end  of  a  long  piece  of 
chain  or  whip-cord  is  attached  to  the 


anchor,  and  the  other  end  is  fastened  to  the 
capstan,  round  which  the  remaining  part  of 
if  is  wound. 


SCIENCE  TO  DATE. 

The  New  Star. — Mr.  Anderson,  the  discoverer  of 
the  new  star  in  Auriga,  wrote  to  Nature  in  the 
following  terms,  which  need  no  comment  :  “  My 
case  is  one  that  can  afford  encouragement  to  even 
the  humblest  of  amateurs.  .  .  .  All  the  means  I 
had  at  my  disposal  on  the  morning,  when  I  made 
sure  that  a  strange  body  was  present  in  the  sky, 
were  Klein’s  ‘  Star  Atlas  ’  and  a  small  pocket  tele¬ 
scope  which  magnifies  ten  times.” 

Extraordinary  Calculator.— A  young  man  was 
presented  lately  at  one  of  the  meetings  of  the 
Academy  of  Sciences  at  Paris  with  the  most  mar¬ 
vellous  powers  of  mental  calculation.  Without 


seeing  the  figures,  which  were  read  to  him,  he 
performed  the  following  subtraction  almost 
instantly  : 

4,123,547,238,445,523,831 

1,248,126,138,234,128,910 

He  was  next  asked,  “What  number  is  it,  the  sum 
of  the  square  and  cube  of  which  is  equal  to  3,600  ?  ” 
“It  is  15,”  he  said  in  a  few  minutes.  Then,  whilst 
he  calculated  the  age  of  M.  Betrand  in  seconds,  he 
was  asked  to  find  the  value  of  V 4801  -  1.  In 

two  or  three  minutes  he  had  mentally  solved  them 
both.  A  commission  of  the  Academy  has  been 
appointed  to  inquire  into  this  marvellous  faculty. 

Carbon  and  Barium. — M.  Maquenne  has  found 
that  when  barium  is  heated  with  carbon  to  a  high 
temperature,  the  two  elements  combine,  forming  a 
compound  —  G2Ba  — 
which  may  be  regarded 
as  acetylene — C2H„ — in 
which  the  two  atoms  of 
hydrogen  have  been  re¬ 
placed  by  an  atom  of  Ba, 
To  prepare  the  sub¬ 
stance,  an  amalgam  of 
1  part  barium  and  4 
parts  mercury  is  heated 
with  powdered  retort 
charcoal  in  an  atmo¬ 
sphere  of  hydrogen. 
When  the  temperature 
reaches  a  red  heat,  and 
all  the  mercury  is  ex¬ 
pelled,  an  energetic  reac¬ 
tion  takes  place  between 
the  barium  and  the  car¬ 
bon,  and  the  new  sub¬ 
stance  is  obtained  as  a 
grey  friable  mass.  Ba¬ 
rium  acetylide,  as  it 
may"  be  called,  can  be 
heated  to  redness  with¬ 
out  alteration,  but  when 
thrown  into  water,  it  is 
decomposed  with  effer¬ 
vescence,  giving  rise  to 
acetylene  gas,  which 
may  thus  be  obtained  in 
a  remarkably  pure  state. 

Pure  Boron. — Up  to 
the  present  time  the  ele¬ 
ment  boron  has  never 
been  prepared  in  a  pure 
state,  but  recently  Mois- 
san  has  succeeded  in  ob¬ 
taining  it  by  reducing 
fused  boric  acid  with 
metallic  magnesium. 
Pure  boron  thus  ob¬ 
tained  is  a  brown  pow¬ 
der.  A  study  of  its  pro¬ 
perties  is  to  be  under¬ 
taken. 

Tobacco. — Researches 
which  have  been  carried 
on  by  tiie  Agricultural 
Department  at  Wash¬ 
ington  tend  to  show  that 
the  special  aroma  of  each 
kind  of  tobacco,  which 
is  developed  especially 
during  and  after  fermen¬ 
tation,  is  due  to  micro¬ 
organisms.  Each  variety 
of  tobacco  has  its  special 
bacterium,  and  by  in¬ 
oculating  inferior  qualities  of  tobacco  with  the 
bacteria  of  the  finest  qualities,  the  former  acquire 
the  taste  and  aroma  of  the  latter.  If  this  is  true — 
and  experiment  will  decide — smokers  will  probably 
be  able  to  enjoy  the  finest  tobaccos  without  paying 
more  than  moderate  prices. 

New  Use  for  the  Electric  Light. — Experiments 
have  been  made  in  the  Bay  of  San  Francisco  with 
regard  to  the  employment  of  the  electric  light  for 
fishing  purposes.  A  strong  light  was  sunk  below 
the  water,  and  it  is  stated  that  fish  of  every  species 
were  attracted  and  caught  in  large  numbers. 

Ancient  Races  in  Africa. — Explorations  made 
amongst  the  ruins  of  the  Great  Zimbabwa,  in 
Mashonaland,  by  Mr.  Bent  and  his  wife  and  Mr. 
Swan  have  raised  some  interesting  questions.  Mr. 
Bent  has  come  to  the  conclusion  that  the  ruins 
were  not  in  any  way  connected  with  any  known 
African  race.  It  seems  that  the  ruins  formed  a 
garrison  for  the  protection  of  a  gold-producing  race, 
and  that  there  is  little  doubt  but  that  the  builders 
and  workers  came  from  Arabia. 
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Model  Boat-Makihg  for  Boys.  Fig.  5.— Stand  for  Boat.  Fig.  6.— Rudder— A,  Brass  Wire  ;  B.  Brass 
Tube  ;  C,  Rudder  Rod  ;  D,  Rudder.  Fig.  7. — Steering  Apparatus— A  B,  Piece  of  Brass  ;  C,  Top 
of  Rudder  ;  D,  Brass  Wire.  Fig.  8. — View  of  Hull  completed.  Fig.  9. — Plr.n  of  Deck,  showing 
Description  of  Fittings — A,  B,  C,  Hatchways  ;  D,  Skylight ;  E,  Socket  for  Bowsprit ;  F,  Capstan  ; 
G,  Beam  for  Suspending  Anchor  ;  H,  Socket  for  Foremast ;  I,  Socket  for  Mainmast ;  J,  Binnacle  ; 
K  Top  of  Rudder;  L,  Brass  Rackwork ;  M,  Sliding  Arrangements  for  Sheets.  Fig.  10.— 
Skylight  for  Deck.  Fig.  11.— Skylight  for  Deck.  Fig.  12.— Socket  for  Bowsprit. 

Capstan. 


Fig.  13.- 


WORK, 


[No.  166— May  21,  1892. 


156 


TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Plumbing  and  Glazing  Trades. — In  Bolton 
and  district  plumbers  and  glaziers  have  struck 
work  on  a  question  of  “  country  money  ” — 6d.  per 
day  for  country  work — which,  though  paid  for  a 
time,  has  been  stopped.  In  Aberdeen  the  plumbers’ 
dispute  has  been  settled,  most  of  the  proposals  put 
forward  by  the  men  being  agreed  to. 

Silver  and  Electro  Trades. — Our  Sheffield 
correspondent  writes : — There  are  signs  that  the 
depression  which  has  characterised  the  silver  plate 
trade  is  lifting.  America  is  taking  increased  quan¬ 
tities  of  goods,  specially  designed  and  got  up  for 
that  market. 

Metal  Trade. — The  copper  market  has  been 
quiet,  only  a  moderate  amount  of  business  being 
done.  Values  opened  at  £45  12s.  6d.  cash,  and 
gradually  declined.  Prices,  however,  subsequently 
recovered,  and  the  market  closed  at  £45  8s.  9d. 
cash.  The  total  stocks  in  Liverpool,  London,  Swan¬ 
sea,  and  Havre  show  a  decrease  of  229  tons  for  the 
fortnight.  Yellow  metal  sheets  are  5d.  to  5|d.  per  lb. 
Tin  market  irregular,  closing  at  £93  12s.  6d.  for 
Straits,  £93  17s.  6d.  for  Australian,  £96  to  £97  for 
English,  and  £76  to  £89  for  Peruvian,  according  to 
quality.  Lead  market  has  been  quiet,  and  closed  at 
£10  10s.  to  £10  11s.  3d.  for  Spanish,  and  £10 13s.  9d. 
to  £10  16s.  for  English.  Spelter  market  is  also 
dull,  values  declining  to  £21 15s. ,  but  closing  at  £25  5s. 
per  ton.  Quicksilver  quiet  but  steady  at  £16  14s. 
per  bottle  for  Spanish.  Bar  silver  has  been  irre¬ 
gular  ;  prices,  varying  between  39fd.  to  lO^d., 
closed  at  38Jd.  Antimony,  market  firm  at  £45  to 
£46  per  ton.  In  Aberdeen  the  tinsmiths  are  ex¬ 
ceedingly  slack. 

Timber  Trade.- — The  import  of  timber  during 
the  last  month  has  been  on  an  average  scale,  but  of 
deals  and  boards  it  has  been  exceptionally  light. 
Mahogany  wood  of  good  size  remains  firm,  but 
small  and  inferior  wood  is  not  wanted,  and  the 
markets  are  heavily  stocked.  Cedar,  good-sized 
wood,  is  in  satisfactory  demand,  there  having  been 
no  imports,  but  stocks  are  heavy. 

Coke  Trade. — Durham  cokes  have  risen  about 
10s.  per  ton  above  contract  prices,  and  are  rising. 

Cycle  Trade. — There  is  no  sign  of  the  price  of 
first-class  cycles  falling  off.  A  well-known  firm  has 
just  booked  an  order  for  thirty  specially  light  racers 
at  £30  apiece,  and  they  have  an  offer  for  twenty 
more  at  £45,  list  price,  provided  they  are  reduced  to  a 
certain  weight.  Most  of  the  Coventry  cycle  factories 
are  working  from  twenty  to  thirty  hours’  overtime 
per  week.  In  Sheffield  the  cycle  sections  are 
extremely  busy,  though  not  so  well  employed  as 
they  were  a  fortnight  ago.  Activity  still  prevails  in 
Birmingham,  Coventry,  and  other  centres.  Several 
Coventry  firms  are  now  making,  and  in  other  cases 
making  preparations  for  making,  their  own  stamp¬ 
ings  and  accessories,  which  it  has  hitherto  been  the 
rule  to  buy  from  Birmingham  and  other  places. 
It  is  estimated  that  at  least  half  a  million  of  money 
is  thus  paid  away  annually  by  Coventry  manufac¬ 
turers. 

Carpentrt  and  Joinery  Trades. — The  state  of 
trade  in  Aberdeen  is  very  good,  men  being  in  demand 
both  in  the  city  and  district.  In  Rochdale  and 
district  the  stone-masons  are  on  strike  for  Jd.  an 
hour  advance  in  wages.  The  bricklayers’  labourers 
are  at  work  again.  Painters  and  plumbers  are,  as  a 
rule,  busy. 

Cotton  Trade. — The  dispute  in  the  cotton  trade, 
which  has  been  agitating  Lancashire  for  some  time 
past,  has  been  settled.  By  the  terms  of  the  settle¬ 
ment  the  operatives  have  virtually  gained  the  whole 
of  the  demands  for  which  the  Stalybridge  hands 
were  originally  agitating.  Another  correspondent 
writes  It  cannot  be  said  that  either  side  has  ob¬ 
tained  any  very  great  advantage,  although  each 
claim  to  have  accomplished  their  object.  The 
employers  have  agreed  that  when  bad  work  is 
proved,  the  men  shall  be  entitled  to  compensation 
for  loss  of  wages  until  that  grievance  is  removed  ; 
but,  on  the  other  hand,  the  question  of  the  employ¬ 
ment  of  non-unionist  labour  has  been  left  in  abey¬ 
ance,  and  this  practically  amounts  to  a  gain  by  the 
employers.  Id  Rochdale  and  district  the  lock-out 
is  over,  so  that  much  trouble  for  many  classes  of 
operatives  is  averted. 

Engineering  Trade.—1 The  unsatisfactory  state 
of  trade  still  continues,  and  as  far  as  can  at  present 
be  ascertained,  there  is  little  prospect  of  any  im¬ 
provement  taking  place  for  some  considerable  time. 
Some  of  the  builders  of  large  stationary  engines  in 
the  Bolton  district  have  lately  booked  some  good 


orders  for  large  mill  engines,  principally  for  export, 
while  in  the  Barrow  district  both  shipbuilders  and 
engineers  continue  busy,  the  latter  being  principally 
occupied  in  converting  compound  marine  engines  to 
those  of  the  triple  expansion  or  quadruple  expansion 
types.  Most  of  the  machine  tool  makers  continue 
to  report  a  great  scarcity  of  orders,  and  boiler 
makers,  who,  up  to  within  a  few  weeks,  have  con¬ 
tinued  fairly  busy,  now  find  new  work  with  diffi¬ 
culty.  Locomotive  builders  have  very  little  new 
work  coming  forward,  and  the  large  machinists, 
while  still  busy  completing  orders  in  hand,  have 
very  little  new  work  in  prospect.  The  change  in 
the  iron  market  is  slight,  but  in  a  favourable  direc¬ 
tion.  Both  for  raw  and  manufactured  material, 
however,  buyers  still  purchase  for  immediate  re¬ 
quirements  only.  A  fair  amount  of  business  is 
reported  in  some  of  the  district  branches,  but  in 
almost  every  case  the  orders  are  not  of  any  con¬ 
siderable  weight.  As  contracts  expire  consumers 
are  only  renewing  them  for  quantities  considerably 
less  than  usual.  In  the  steel  trade  a  stronger  tone 
prevails,  but  both  in  raw  and  manufactured  mate¬ 
rial  prices  are  irregular  and  unstable. 

File  and  Steel  Trade.— Sheffield  file  and  steel 
makers  who  are  supplying  the  Spanish  markets  are 
very  busy. 

Iron  and  Steel  Trades.— The  Sheffield  rolling 
mills  are  far  from  busy.  This  falling-ofE  is  in  a 
measure  due  to  the  late  “stop  week.”  But  for  the 
strike  at  Durham,  the  Bessemer,  spring,  and  wheel 
and  axle  works  would  remain  busy  until  the  close 
of  the  year. 

Granite  Polishers’  Trade. — The  Aberdeen 
men  and  masters  have  agreed  that  overtime  to  the 
extent  of  one  hundred  and  sixty  hours  in  a  year 
shall  be  allowed,  to  be  paid  for  as  time  and  a 
quarter  ;  and  beyond  that  limit  overtime  shall  be 
paid  for  as  time  and  a  half,  with  thirty  days’  notice 
of  any  strike  or  lock-out.  Trade  is,  on  the  whole, 
good,  and  the  prospects  better. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Plumbing.— Journeyman  Plumber  writes:— 
“  Ironmongers  do  the  majority  of  tinker's  work. 
Why  should  they  touch  the  plumbing  trade?  We 
plumbers  might  just  as  well  start  and  sell  iron¬ 
mongery.  When  the  Plumbers'  Registration  Bill 
becomes  law,  it  will  not  prevent  them  from  solder¬ 
ing  tins,  etc.,  which  is  all  they  can  expect ;  such 
work  is  not  plumbing.” — [Glad  to  know  your  views. 
Undoubtedly  it  will  be  a  good  thing  for  the 
plumbers  to  enrol  themselves  into  a  select  body, 
and  the  Bill  should  protect  your  craft.  Certainly 
householders  will  rejoice  to  be  freed  from  the  un¬ 
qualified  plumber!  You  know  the  saying,  “Every 
man  to  his  trade.''— Ed.] 

Hobbyists’  Emporiums.— Bona  Fide  writes  :— 
“In  your  leaderette  on  Hobbyists’  Emporiums,  in 
Work,  No.  160,  you  suggest  a  much-needed  want 
among  workers  and  hobbyists.  Could  not  an 
Amateur  Co-operative  Society  be  formed  among 
the  readers  of  Work,  who  would  open  depots  or 
bazaars  in  various  towns  for  the  disposal  of  their 
work  ?  There  might  be  exhibitions,  and  sales  of  the 
goods  during  the  exhibition,  or  by  auction  at  the 
close  of  such.  I  should  be  pleased  to  have  the 
opinion  of  fellow-readers  on  the  subject.” — [Our 
readers  should  let  us  have  their  views.— Ed.] 

Celluloid  Collars.  —  J.  C.  K.  ( London ,  N.W.) 
writes  : — “  One  who  wore  them  complained  of  their 
turning  yellow,  and  of  their  breaking  at  the  button¬ 
holes  after  three  months'  wear,  to  a  friend  who 
wore  them  longer  with  more  satisfaction,  and  was 
advised  what  to  do.  Cut  an  inch  slit  in  the  front 
button-holes  to  get  on  and  off  easily,  and  wash  with 
a  little  soap  and  water  and  an  old  tooth-brush  the 
soiled  parts  of  the  collar  each  time  it  is  taken  off; 
the  result  will  be  comfort  and  cleanliness,  giving 
longer  wear.’’ 

Personally  Conducted  Lectures.— H.  S.  G. 

(London,  S.IF.)  writes “ Mr.  Abbot,  F.G.S.,  the 
lecturer  on  Gems,  etc.,  at  the  Horological  Institute, 
Northampton  Square,  E.C.,  has  lately  given  two 
demonstrations — one  at  Jermyn  Street  Museum  of 
Practical  Geology,  the  other  at  the  Mineral  Gallery, 
Natural  History  Museum,  South  Kensington.  They 
were  both  well  attended  ;  but  if  they  were  better 
known,  there  would  have  been  a  hundred  members 
of  the  jewellery  trade  present,  instead  of  the  dozen 
or  two  actually  there.  To  be  taken  from  case  to 
case,  and  in  each  one  to  have  the  best  examples 
picked  out  and  discoursed  on,  surely  no  better  or 
more  useful  hours  can  be  spent  anyhow !  Now 
that  such  lectures  have  been  started  in  one  direc¬ 
tion,  is  it  not  possible  to  arrange  for  parties  in 
other  trades  too  ?  Would  the  keepers  or  curators 
of  the  different  museums  consent  to  guide  and  ex¬ 
plain  their  treasures  to  parties  from  the  different 
polytechnics?  I  for  one  should  like  to  find  these 
national  treasure-houses  much  more  used  and  ap¬ 
preciated.”— [Possibly  keepers  and  curators  will  ad¬ 
dress  the  Editor\)f  Work  on  this  subject.— Ed.] 


II.— Questions  Answered  by  Editor  and  Staff. 

Papier-Machd.— Cap-X-pie  —  Articles  appeared 
in  Work,  Nos.  3,  6,  12,  17,  22,  25. 

Mineral-Water  Boxes.— Boxer.— Purchase  the 
stain  of  any  oil  and  colourman,  and  apply  it  your- 1 
self  to  taste.  Then  stencil  your  name  over  the  stain. 
Your  name  you  will  get  cut  for  a  small  outlay  from 
any  stencil-cutter  in  Birmingham. 

Designing.— Student.— There  will  shortly  be 
placed  before  the  readers  of  Work  an  original 
series  of  papers,  which,  it  is  hoped,  will  enable  them 
to  set  about  learning  the  art  of  designing.— Ed. 

Technical  Class  Work.— Teacher.— If  you,  or 
indeed  any  other  teacher  of  technical  work  carried 
on  in  classes  throughout  the  country,  will  com¬ 
municate  with  us  as  to  your  work  and  wants,  we 
will  endeavour  to  assist  you  in  Work.— Ed. 

Graining.— F.  P.  S.(Hemel  Hempstead).— Articles 
on  the  above  appeared  in  Nos.  55,  62,  65,  69,  72,  76, 

79,  84,  89,  93,  95,  98,  1U0,  and  103  of  Work.-Ed. 

Sheet  Metal  Work.— R.  F.  (Kirkintilloch).— 
Articles  on  the  above  appeared  in  Nos.  67,  71,  78,  81, 

93,  127,  13i,  and  138  of  Work  — Ed. 

Vibration  of  Sewing-Machine.— W.  H.  W. 
(Lambeth). — Your  question,  which  seems  a  very 
simple  one,  is  really  very  difficult  to  answer.  You 
say  your  machine  (a  well-known  make)  vibrates 
during  running  to  a  disagreeable  degree.  It  is  very 
difficult  to  locate  the  point  of  vibration  in  such  a 
complicated  piece  of  mechanism  as  a  sewing- 1 
machine  ;  there  are  so  many  wearing  surfaces,  any 
of  which  may  be  the  cause  and  seat  of  the  mischief 
of  which  you  complain.  But  if  the  vibration  reaches 
the  table,  as  it  would  seem  from  your  letter  it  does, 
the  best  way  for  you  to  do  would  be  to  examine  the 
framework,  and  tighten  any  loose  bolts  or  screws 
you  may  come  across.  There  is  bound  to  be  a  great 
deal  of  vibration  in  a  machine  with  a  reciprocating 
shuttle  such  as  yours,  but  the  table  and  its  frame 
ought  to  be  rigid  enough  to  withstand  it.  If,  how¬ 
ever,  it  is  not  thus  rigid,  the  vibration  will  make 
itself  felt  on  the  arms  of  the  operator.  Want  of 
oil  is  also  a  frequent  cause  of  undue  vibration,  and 
this  should  be  carefully  attended  to.  Without 
seeing  the  machine,  I  could  scarcely  advise  you 
any  further ;  but  if  you  could  tell  me  rather  more 
fully  where  the  evil  seems  to  be  situated,  I  could,  » 
perhaps,  do  better  for  you.  I  am  writing  a  series  < 
of  articles  for  Work,  in  which  I  hope  to  deal  ex-  t 
haustively  with  sewing-machines.  They  will,  no 
doubt,  with  the  Editor’s  permission,  appear  very 
shortly.— Cyclops. 

Bichromate  Battery.— H.  McM.  (Bootle).— As 
the  volume  of  current  obtainable  from  any  battery 
is  dependent  upon  the  internal  resistance  of  the 
cells,  it  is  most  important  that  the  internal  resist-  J 
ance  be  kept  low  when  a  large  volume  of  current  is  I 
desired  from  a  battery.  As  the  internal  resistance  I 
of  a  cell  is  lessened  by  the  use  of  large  plates  and 
the  nearness  of  the  plates  in  the  solution,  it  follows 
that  you  will  get  more  current  from  your  bichromate 
battery  if  you  have  the  zinc  rods  8  in.  by  £  in.  re-  i 
placed  by  zinc  plates  8  in.  by  4  in. ,  so  placed  between  i 
each  pair  of  carbon  plates  as  to  leave  only  4  in.  of 
space  between  them.  As,  then,  the  probable  resist-  ,1 
ance  of  each  cell  will  be  about  '08  ohm,  and  the  j 
e.m.f.  of  each  cell  2  volts,  the  amperes  of  current 
obtainable  from  a  battery  of  three  cells  arranged  in  1 

series  will  probably  be :  2  *  — =  25  am-  I 

r  '08  x  3  =  '24 

pferes.  This  could  be  obtained  only  for  a  moment  I 
or  two  on  short  circuit  As  your  accumulator  cells  ;  I 
have  only  4  sq.  ft.  of  positive  surface  in  each  cell,  j  I 
you  will  only  get  a  charge  of  2  amperes  in  each  cell.  1 
By  connecting  two  accumulator  cells  in  series  with  ' 
the  bichromate  battery  of  three  cells  in  series,  you  I 
may  get  the  above-named  charge  in  one  and  a  half  | 
hours.— G.  E.  B. 

Electric  Belts.— J.  S.  (Sheffield).— Information  I 
respecting  electric  belts  appeared  in  “Shop,”  on 
pp.  174,  203,  201,  251,  315,  349,  396,  413,  427, 588,  and  796, 
Vol.  IH.  of  Work.— G.  E.  B. 

Wells’  Dynamo  — Edison.— From  the  sketches 
enclosed  with  your  letter,  I  should  think  the  ma¬ 
chine  is  an  elongated  simplex  dynamo.  I  cannot, 
however,  express  an  opinion  on  its  merits  without  ll 
seeing  the  dynamo  and  learning  more  about  it  than  i 
is  reported  in  j;our  letter.  If  Mr.  Wells  wishes  to 
have  my  opinion  respecting  the  value  of  his  I 
dynamo,  I  shall  be  very  pleased  to  hear  from  him  I 
direct.— G.  E.  B. 

Electrician.— J.  P.  H.  (Hull).— You  are  at  per-  I 
feet  liberty  to  style  yourself  an  electrician  and  4 
have  this  title  placed  on  your  business  cards.  I 
know  of  no  law  forbidding  you  to  advertise  your-  ‘ 
self  as  an  “  electrician  by  examination  ’’ ;  in  fact.  ! 
you  have  both  a  legal  and  moral  right  to  this  quali-  I 
fication,  seeing  that  you  have  successfully  passed  '] 
an  examination  in  electricity  and  magnetism.—  I 
G.  E.  B. 

Dynamo  for  Arc  Light.— R.  M.  (Barnsbury). 
—If  you  will  let  me  know  the  size  and  horse-power 
of  your  model  engine,  I  will  give  you  the  dimen-  II 
sions  of  a  dynamo  to  be  worked  with  it.  I  cannot 
lan  a  dynamo  to  work  three  arc  lights  unless  I 
now  the  candle-power  of  the  arc  lamps,  nor  can  I 
plan  a  machine  to  be  worked  by  a  model  engine  j 
unless  I  know  the  horse-power  of  the  engine.— 

G.  E.  B. 

Steel  Spindles  and  Levers  for  Anti-vibra¬ 
tor. — Cyclist  will  not  be  able  to  obtain  these 
ready-made,  but  any  blacksmith  will  make  the 
spindles  for  him  if  shown  the  article  in  Work 
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No.  130,  p.  407.  The  levers  he  will  have  to  make  a 
pattern  of  as  described,  and  have  them  cast  in 
malleable  iron  at  a  foundry.  They  will  probably 
not  cost  more  than  if  purchased  ready-made.— 
Cyclops. 

Portable  Hand-Pump.— J.  S.  ( Ramsbottom ).— 
I  subjoin  a  vertical  section  of  a  force-pump  drawn 
to  a  scale  of  Is  in.  to  a  foot,  and  details  half  full 
size,  which,  I  think,  will  give  you  the  information 
you  require.  The  plunger,  a,  is  2  in.  in  diameter  by 
gl  in.  long,  and  has  a  stroke  of  6  in.  It  may  be 
turned  out  of  the  solid  and  draw-filed,  that  it  may 
work  easily  in  the  leather  collar  in  the  recess,  c  ;  it 
has  an  eye  at  p ,  and  is  connected  by  a  link,  e,  which 
has  forked  ends,  with  the  lever,  r  o.  This  lever  is 
fulcrumined  at  o  to  a  double  lug  cast  on  the  air- 
vessel,  to.  The  connecting  pins  at  o.  p,  and  q  should 
be  I  in.  diameter,  turned  to  fit  bored  holes  in  the 
parts  connected.  The  plunger  works  in  a  barrel, 
b,  cast  in  one  piece,  with  a  valve-box,/.  A  passage, 
x  makes  communication  between  the  pump-barrel 
and  valve-box.  At  the  lower  part  of  the  valve-box 
is  a  neck,  g,  with  a  collar,  h,  to  screw  on  to  retain 
the  couplirj  of  the  suction  hose  ;  at  the  upper  part 
is  a  neck,  i,  with  a  flange,  whereby  it  may  be  bolted 

_ _ 


Portable  Hand  Pump. 


to  the  flange  of  the  neck,  l,  on  the  air-ve3sel.  The 
valve-box  is  closed  by  a  cover,  k,  shown  enlarged  in 
plan  at  v.  The  air-vessel,  to,  has  a  discharge  neck, 
n,  shown  with  a  screw  collar  to  retain  a  hose  coup¬ 
ling  ;  it  is  closed  at  the  bottom  by  a  cover,  w.  The 
air-vessel  is  5  in.  inside  diameter,  and  14  in.  high ;  it 
may  be  of  copper  or  cast-iron.  The  connections 
rnay  be  made  with  f  in.  bolts,  canvas  spread  with  a 
mixture  of  white  and  red  lead  being  placed  between 
the  surfaces  brought  into  contact.  The  valves  are 
plain  three-ribbed  stalk  valves,  as  shown  enlarged 
at  t,  the  metal  of  the  valves  being  l  in.  thick 
throughout ;  the  valves  are  turned  to  fit  bored  seal¬ 
ings.  u  u,  which  are  also  turned  outside  to  form  a 
tight  fit  in  the  bored-out  valve-chamber,  /.  The 
top  seating  should  be  a  shade  larger  than  the  lower 
one,  to  allow  the  latter  to  pass  freely  down  to  its 
place  in  the  valve-box.  To  the  squared  end,  r,  of  the 
lever,  r  o,  a  socketed  handle  is  to  be  fitted,  of  such 
length  that  the  hand  is  18  in.  from  the  pin,  g.  A 
guard  may  be  arranged  t®  limit  the  travel  of  the 
lever  to  the  are,  q  s.  The  object  of  the  air-vessel, 
to,  is  to  maintain  a  continuous  stream  of  water.  By 
using  a  longer  lever  greater  heights  of  jet  may  be 
obtained.  The  thickness  of  the  barrel  and  valve- 
box  is  nowhere  less  than  |  in.,  and  the  air-vessel,  if 
of  cast-iron,  may  be  the  same.  The  whole  arrange¬ 
ment  may  be  bolted  down  to  a  timber-carriage 
mounted  on  wheels.— F.  C. 

Air-Pump.— J.  S.  (Bath)  asks  for  “  drawing  of  an 
air-pump  to  work  with  a  wheel  to  be  driven  by  a 
small  engine.”  Will  J.  S.  kindly  state  his  case 
definitely?  Is  it  for  practical  use,  such  as  for  rare- 
fication  or  condensing  in  connection  with  some 
branch  of  business,  for  lecture-table  use,  or  for 
mere  amusement?  To  work  an  air-pump  with  a 
steam-engine,  unless  on  a  somewhat  costly  scale, 
would  be  a  most  unsatisfactory  mode,  and  to  work 
a  mere  model  it  would  be  more  unsatisfactory  still. 


J.  S.  is  a'  vare  that  for  a  steam-engine  to  work  satis¬ 
factorily,  the  resistance  to  be  overcome  must  be 
somewhat  continuous,  but  working  an  air-pump 
the  resistance  rapidly  increases  with  each  stroke. 
Until  a  more  definite  question  Is  presented,  I  am 
afraid  to  answer  would  only  be  to  waste  valuable 
space  in  “Shop.”  If  J.  S.  will  say  what  he  really 
wants,  I  will  help  him  if  possible,  or  hand  him  over 
to  someone  who  can.— O.  B. 

Safety  Bicycle. -H.  F.  (Taplow).-(l)  To  find  the 
gearing  of  a  machine,  multiply  the  diameter  in 
inches  of  the  driving  wheel  by  the  number  of  teeth 
in  the  chain  wheel  on  the  crank  shaft ;  then  divide 
the  result  by  the  number  of  teeth  in  the  hub  of 
driving  wheel,  thus : 

Driving  wheel  30  in. 

Chain  wheel  teeth  16 

180 

30 

Hub  wheel  teeth  9)180 
Result  _  53 1  in. 

Or  thus : 

Driving  wheel  28  in. 

Chain  wheel  teeth  20 

Hub  wheel  teeth  9)560 
Result  623  in. 

The  gearing  of  safeties  is  fully  described  in  its  place 
in  “Safety  Construction,”  Vol.  III.  of  Work.  (2) 
To  remove  a  keyed-on  crank  is  a  difficult  matter 
without  the  requisite  tools.  To  attempt  it  by 

hammering,  if  it  is  firmly  fixed,  is  sure  to  damage 
something.  Repairers  have  an  instrument  that  will 
start  the  most  obstinate  crank.  My  advice  would 
be :  Take  the  machine  to  one  of  these  gentlemen.— 
A.  S.  P. 

Telephones.  —  Telephonic.  —  I  am  pleased  to 
learn  that  you  have  been  able  to  make  a  pair  of 
telephones  from  the  instructions  given,  but  sorry 
that  you  have  not  succeeded  in  connecting  them  up 
with  one  line  wire.  I  could  not  make  the  diagram 
any  plainer  if  I  repeated  it,  so  you  might  try  and 
master  it.  If  you  cannot,  try  and  draw  out  a  dia¬ 
gram  of  what  you  think  is  meant,  and  send  it  to  me 
through  Work,  and  I  will  try  and  put  you  right  if 
you  are  wrong. — W.  D. 

Telephone. — S.  F.  C.  (Stoke  Newington).— Full 
instructions  have  been  given  in  Work  for  making 
a  telephone.  There  is,  therefore,  no  need  to  give 
the  name  of  any  other  publication.  If  you  have 
No.  28,  you  will  find  full  instructions  for  making 
receivers,  and  in  No,  36  a  transmitter,  and  many 
given  hints  as  to  batteries  and  connecting  up.  Look 
up  these  numbers  if  you  have  them,  and  if  not, 
procure  them  from  the  publishers,  and  begin  your 
work;  and  if  you  find  anything  wanting  to  be  ex¬ 
plained  or  described  further,  please  write  again. — 
W.  D. 

Incubator.— A.  J.  J.  (Tipton).— An  “ordinary” 
thermometer  will  not  do.  In  the  first  place,  it  will 
be  too  long,  and  in  the  second  place,  it  is  more  than 
likely  to  be  incorrect  at  106  deg.  Not  one  in  a 
dozen  is  correct  often,  and  I  have  found  them  as 
much  as  three  and  four  degrees  out.  Don’t  spoil 
your  ship  for  a  ha’porth  of  tar. — Leghorn. 

Contract.— J.  D.  B.  (Ilkeston).— If  the  agreem  ent 
to  pay  £2  a  week  is  not  stamped,  you  cannot  legally 
enforce  payment.  You  can,  however,  get  it  stamped 
now,  but  it  will  cost  £10  ;  and  as  your  claim  will  be 
for  nine  weeks,  is  it  worth  spending  £10  and  run¬ 
ning  the  risk  of  a  lawsuit  to  gain  £18?  You  had 
better  consult  a  solicitor  before  doing  so.  I  should 
advise  you  to  try  and  induce  the  contractor  to  allow 
you  something  for  the  inconvenience  rather  than 
resort  to  legal  nroceedings.  The  withholding  of  £40 
for  two  months  will  date  from  the  time  the  archi¬ 
tect  certifies  that  all  the  work  has  been  completed. 


Engineering.— S.  M.  L.  ( Goderich ,  Canada).— 
The  firm  referred  to  by  you  is  still  in  business.  The 
o-oods  would  take  about  three  months.  You  had 
better  write  again.;  if  this  fails,  employ  an  agent 
here.— M. 

Sulphuric  Acid.  R.  P.  ( Boulogne-sur-Mer ).— 
The  address  of  the  firm  that  have  a  new  method 
for  the  transport  of  sulphuric  acid  is  the  Blaydon 
Manure  &  Alkali  Co.,  Blaydon,  near  Newcastle- 
on-Tyne. 

Oak  Armchair.— H.  W,  F.  (London,  IV.).— (1)  To 
fumigate  your  oak  chair,  you  will  require  an  air¬ 
tight  box  large  enough  to  hold  the  chair  when  glued 


take  I  pint.  -  .  _  .  .  , 

colour  of  old  oak,  such  as  is  usually  seen  on  the  kind 
of  chair  you  have  made.  Personally,  I  use  asphal- 
tum  dissolved  in  turps,  and  fill  m  with  black 
filling  •  and  I  know  a  dealer  in  curios  who  makes 
his  antiques  in  woodwork  by  wiping  them  over 
with  Brunswick  black  thinned  down  with  turps. 
(2)  4s  to  your  query  of  what  should  be  the  proper 
dimensions  of  a  chair  without  arms,  it  is  difficult  to 
answer  without  knowing  the  kind  of  suite  you  are 
making.  The  chief  consideration  should  be  com¬ 
fort.  A  chair  from  which  you  can  slide  forward, 


and  in  which,  when  seated,  the  legs  are  propped  up 
clear  of  the  seat,  and  in  which  the  head  rolls  hither 
and  thither  in  quest  of  a  resting-place,  should  be 
avoided.  (3)  You  will  do  well  to  read  the  whole  of 
the  articles  on  “An  Armchair:  How  to  Make  the 
Frame  and  Upholster  it,”  in  No.  78,  Vol.  II.,  p.  409 ; 
No.  82,  p.  481 ;  No.  89,  p.  595;  No.  100,  p.  730 ;  No.  102, 
p.  807,  of  Work.— Lifeboat. 

Gas-Engine  Valves.  —  Snap.— You  ask  where 
you  can  get  valves  for  your  gas-engine,  but  you  do 
not  say  what  sort  of  valves.  What  can  I  say  to 
help  you?  The  obvious  answer  is  :  Get  the  valves 
from  the  maker  of  your  gas-engine.— F.  A.  M. 

Punching  Holes.  —  Subscriber.  —  Lay  the  bar 
upon  a  sloping  lump  of  cast  or  wrought  iron  sloped 
to  the  same  angle  as  the  bar,  and  having  a  hole  in 
it  a  trifle  larger  than  the  hole  to  be  punched.  The 
punch  can  then  be  used  in  a  vertical  direction.  A 
small  punch  should  be  employed  in  the  first,  place, 
and  the  hole  drifted  afterwards  to  size  required. 
The  bedding  block  should  be  provided  with  a  set-off 
or  flange  turned  down  to  fall  over  the  edge  of  the 
anvil,  to  prevent  it  from  being  driven  back  by  the 
force  of  the  blows  upon  the  punch.  The  heels  must 
be  welded  on  roughly  as  rings,  and  thinned  down. 
on  the  top  face  afterwards.— J. 

Kitchen  Boiler  Supply.— Nigel.— I  am  sorry 
to  have  to  inform  you  that  your  sketch  is  entirely 
wrong,  and  that  it  is  impossible  for  the  water 
to  circulate  if  you  fit  up  the  apparatus  as  you 
describe  it.  You  have  made 
no  provision  for  the  hot 
water  tank,  which  should 
be  fixed  as  nea  r  the  cold 
water  cistern  as  possible, 
so  as  to  diminish  the  pres¬ 
sure  on  the  tank.  For  a 
small  apparatus  (say,  a  bath, 
and  two  taps)  a  30  gallon 
tank  would  be  sufficient. 

Messrs.  Hugh 
Bros.  ,  Old 
Street,  St. 
Luke’s,  supply 
all  plumbers’ 
requisites,  and 
they  may  keep 
■moulds  for 
casting  joints 
on  a  pipe ;  but 
I  do  not  think 
you  will  suc¬ 
ceed  in  mak¬ 
ing  a  service¬ 
able  joint.  if  you  procure 
them.  The  lamp  black 
should  be  mixed  with  a 
little  size  or  glue.  The 
accompanying  sketch 
shows  how  the  tank  and 
pipeslshould  be  fixed,  a, 
cold  water  cistern;  b, 
hot  water  tank,  which  should 
be  of  galvanised  iron,  and  pro¬ 
vided  with  a  man-hole ;  c, 
boiler  ;  b,  flow -pipe  —  all 
branches  for  draw-offs  must 
be  taken  from  this  pipe— e, 
return  pipe :  this  must  be  the 
same  size  as  the  flow-pipe,  f, 
cold  supply  pipe  :  this  should 
he  |in.,  and  may  be  branched 
into  return  pipe  if  preferred, 
instead  of  entering  the  hot  _ 

■water  tank,  but  in  either  case  Hot  Water  Tank 
should  be  syphoned,  asshown,  aad.  pjpe< 

to  prevent  the  hot  water  from 
entering  cold  water  cistern.  o 

g  expansion  or  steam  pipe,  which  should  be  |  in.— 

r.  w. 


piece  OL  line  wire  TV 

you  will  probably  get  over  your  difficulty ;  it  not,  the 
only  remedy  is  a  larger  tube.  I  presume  you  have 
diluted  your  ether  as  described.  Neat  ether  might 
help  to  cause  your  trouble,  being  in  itself  too  sensi¬ 
tive.  Four  ounces  of  mercury  should  be  quite 
sufficient.  If  you  cannot  now  overcome  your  diffi¬ 
culty,  write  again. — Leghorn. 

Dissolving  Rubber. — Indiakurber.— Solutions 
of  indiarubber  cannot  he  satisfactorily  moulded. 
For  moulding  purposes,  the  rubber  requires  to  be 
mixed  very  intimately  with  sulphur,  and  then 
moulded  by  the  aid  of  heat  and  pressure.  The 
satisfactory  preparation  of  the  sulphur  compound, 
however,  involves  the  use  of  powerful  and  expen¬ 
sive  apparatus,  and  it  is  better  for  an  amateur  to 
purchase  rubber  composition  ready  prepared, 
which  may  be  done  at  any  large  shop  at  which 
rubber  goods  are  made  u  speciality.  Qui  Vive. 

Harness’  Constant  Current  Battery.  —  Con¬ 
stant  Current. —This  so-called  “constant  cur¬ 
rent”  battery  is  only  a  modified  form  of  the 
Leclanchd  battery,  known  in  other  hands  as  the 
Victoria  Lcclanchd.  It  is  a  square  walnut  box  fitted 
up  with  carbon  rods  enveloped  in  canvas,  with  zmo 
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outside  this,  the  whole  being  covered  with  pitch. 
It  is  no  more  suited  for  a  constant  current  than  the 
ordinary  LeclanchtS ;  in  fact,  less  suitable,  because 
the  cells  are  very  small  and  soon  become  exhausted. 
When  they  are  exhausted,  they  are  very  difficult  to 
repair  and  recharge.  You  will  have  to  melt  out  the 
pitch,  and  get  out  the  elements  whilst  the  pitch  is 
not.  The  chances  are  ten  to  one  that  you  will 
smash  most  of  the  carbon  and  mess  the  whole  so 
much  with  pitch  as  to  become  useless.  They  are 
recharged  by  packing  the  carbons  in  new  canvas 
bags  with  broken  carbon  and  peroxide  of  manga¬ 
nese,  and  charging  the  cells  with  the  usual  sal- 
ammoniac  solution.  The  recharging  process,  how¬ 
ever,  does  not  pay,  so  it  is  cheaper  to  have  new 
cells.— G.  E.  B. 

Book  on  Electric  Machines.— Jeff  (Chester).— 
I  do  not  know  of  a  better  book  on  the  subject  than 
Bottone’s  “Electrical  Instrument  Making  for  Ama¬ 
teurs,”  advertised  in  the  first  number  of  Vol.  IV.  of 
Work.  The  magneto-electric  machine  and  the 
shocking  machine  are  both  described  in  that 
book.  If  you  want  a  book  describing  other  electric 
machines  and  instruments,  get  “Electricity  in 
the  Service  of  Man,"  published  by  Cassell  &  Co.— 
G.  E.  B. 

Drill-Chuck.— W.  M.  (Portland).  —  We  could 
hardly  read  your  questions.  I  think  with  the  angle 
you  show,  you  will  require  a  finer  pitched  screw 
than  J  in.  iron  gas,  which  is  what  I  suppose  you  in¬ 
tend  to  use ;  I  would  have  a  thread  of  20  to  the  inch, 
and  think  even  then  you  will  have  none  too  much 
hold.  Anyone  who  has  a  slide-lathe  should  be  able 
to  cut  the  threads  for  you.  I  confess  I  don’t  like 
the  look  of  the  chuck.  Draw  it  again  as  closed  on  a 
small  drill,  and  you  will  see  there  is  hardly  any  of 
the  conical  surface  left  to  bear  on  the  jaws.  Also, 
when  chuck  is  open,  as  you  have  drawn  it,  there  is 
nothing  to  prevent  the  top  jaw  dropping  on  the 
lower  one,  and  then  it  might  come  right  out  at  the 
front. — F.  A.  M. 

Incandescent  Electric  Lamp.— P.  S.  (Leigh). 
— If  the  wire  inside  the  globe  of  an  incandescent 
electric  lamp  were  of  the  same  thickness  as  the 
wire  outside  the  globe,  it  would  be  necessary  to 
increase  the  volume  of  the  current  considerably — 
probably  some  three  or  four  times  as  much— to  get  a 
light  from  it,  since  it  would  carry  some  three  or 
four  times  as  much  current  without  becoming  white 
hot.  Reasoning  the  opposite  way,  if  the  wire  inside 
and  out  were  the  same,  both  would  become  white 
hot  at  the  same  time.  Apart  from  this,  however, 
the  wires  are  of  different  material,  and  this  is  most 
important.  The  loop  of  wire  inside  the  globe  is 
made  of  carbon,  the  two  strips  of  wire  passing 
through  the  glass  are  of  platinum,  and  the  conduct¬ 
ing  wires  of  the  line  are  of  copper.  It  is  the  carbon 
wire  which  becomes  white  hot  and  gives  out  light. 
— G.  E.  B. 

Storage  Battery.— G.  W.  VV.  ( South  Shields).— 
Storage  batteries,  accumulators,  and  secondary  bat¬ 
teries,  are  all  names  given  to  batteries  employed  in 
storing  the  surplus  electric  energy  generated  by 
dynamo-electric  machines.  The  construction  of 
accumulators  has  been  described  and  illustrated  in 
No.  101,  Vol.  II.  of  Work.  Any  size  of  storage 
battery  may  be  charged  with  a  ten-candle  power 
dynamo,  providing  the  commutator  of  the  dynamo 
has  more  than  two  divisions,  and  the  armature  is  of 
the  ring  or  drum  type.  Dynamos  with  only  one 
coil  in  the  armature,  and  only  a  two-part  com¬ 
mutator,  are  useless  for  this  purpose,  because  the 
battery  will  discharge  itself  across  the  commutator 
almost  as  fast  as  it  gets  charged.  If  you  have  a 
dynamo  with  a  ring  or  drum  armature  and  a  com¬ 
mutator  of  several  parts,  you  may  charge  a  storage 
battery,  but  the  charging  process  will  occupy  a  long 
time,  because  the  volume  of  current  obtainable  from 
a  10  c.-p.  dynamo  is  very  small.  Kindly  get  No.  101, 
and  learn  from  that  how  to  make  a  storage  battery. 
-G.  E.  B. 

Mysterious  Clock.— Amateur  wishes  to  know 
where  he  can  obtain  the  Geneva  watch  movements 
required  for  the  above.  Below  I  give  the  addresses 
of  some  refiners  in  London  to  whom  he  might 
apply,  but  I  annot  guarantee  that  they  will  supply 
him  :  Messrs.  Bryer  &  Sons,  Barbican,  E.C.,  Messrs. 
Robertson,  Aldersgate  Street,  E.C.,  and  Messrs.  S. 
Roper  &  Sons,  Garnault  Place,  Clerkenvvell.  If 
still  unsuccessful,  he  might  try  Mr.  Cox,  watch 
repairer  to  the  trade,  Clerkenwell  Road,  E.C., 
or  Mr.  A.  T.  Boon,  Great  Sutton  Street,  E.C.— 
C.  A.  P. 

Breeding  Cages.— E.  P.  (Southampton).— Can 
you  get  wood  already  planed  for  making  bird-cages? 
No,  unless  you  order  it.  Wood  that  professional 
bird-cage  makers  use  is  8  cut  or  10  cut  deal ;  you 
would  find  no  difficully  in  planing  nice  clean  pine 
if  it  is  cut  into  6  ft.  lengths.  I  would  advise  you  to 
read  up  articles  on  “  Bird-Cage  Making,"  in  Nos.  £4 
and  108  of  W ork. — F.  H. 

III. — Questions  Submitted  to  Readers. 

%*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Small  Power  Engine.  —  Halifax  writes:— “I 
have  a  pair  of  steam  cylinders,  size  of  bore  4  in.  x 
101  in.  long,  which  I  intend  using  for  a  double 
horizontal  engine  ;  the  sizes  of  porNare  Jin.  xljin., 
exhaust  do,  I  in.  x  R  in.  (1)  Are  these  large 
enough  for  the  engine  to  work  advantageously? 
(2)  The  cylinders  will  be  coupled  by  the  steam- 
chest,  centres  of  cylinders  12  in.  apart ;  what 
diameter  should  the  crank-shaft  be  in  bent  wrought 
iron  ?  (3)  What  diameter  piston-rods  in  milled  steel 


to  work  on  the  plan  of  the  -j-horse  power  by  F.  A.  M.  ? 
(4)  What  size  steam-pipe  to  supply  the  two 
cylinders,  and  what  size  exhaust-pipe  for  each 
cylinder?  (5)  What  size  and  weight  fly-wheel  will 
he  required?  (6)  What  would  be  the  estimated  effec¬ 
tive  power  of  such  an  engine  at,  say,  50  lbs.  pres¬ 
sure?  N.B.— The  stroke  would  he  8  in.  (7)  Would 
a  double  cylinder  engine  be  equal  in  power  to  two 
single  cylinder  engines  (separate)  of  the  same  size 
cylinders,  etc.?  (8)  Will  anyone  give  me  the  ad¬ 
dress  of  one  or  more  London  firms  where  I  could 
get  a  few  malleable  iron  castings  from  my  own 
patterns,  as  I  cannot  find  one  by  any  advertise¬ 
ments?" 

Japan.— Penholder  writes “I  want  to  japan 
penholders  black,  red,  and  green.  Can  anyone 
give  mo  formula  for  wood,  and  also  steel  ?” 

Slide  Kule.— W.  W.  ( Carbrook )  writes  :— 
“  Would  any  reader  tell  me  where  I  can  buy  this 
book,  viz.,  ‘  The  Handbook  of  the  Slide  Rule ' 
(Bayley)  ?  It  is  out  of  print.  Also  the  best  slide 
rule  and.  hook  on  the  same?’’ 

Tin  Moulds.— X.  Y.  Z.  (Liverpool)  writes : — 
“Will  some  kind  reader  inform  me  howto  make 
hollow  tin  moulds  in  diiferent  designs?  The 
moulds  are  required  for  making  papier-mdch6 
models.” 

Cricket  Balls  —  F.  H.  C.  ( Slingsby )  will  be 
obliged  for  a  solution  suitable  for  coating  over  the 
lapping  on  cricket  balls,  to  give  the  lapping  a  more 
solid  and  durable  surface. 

Soap-making. — A.  C.  ( Manchester )  will  thank 
any  reader  for  full  particulars  regarding  cheap 
soap-making. 

Case  for  Stuffed  Birds.— Ivy  Leaf  writes  :— 
“  Would  some  kind  reader  give  me  a  detailed 
design  for  the  above?  Dimensions— 1  ft.  6  in.  wide, 
2  ft.  6  in.  high,  3  ft.  6  in.  long.” 

Crystoleum  Painting.  —  Hansot  writes “  I 
should  be  greatly  obliged  if  any  fellow-reader  could 
inform  me  where  I  may  obtain  an  instruction  book 
on  crystoleum  painting.” 

Acts  of  Parliament.— J.  H.  S.  ( London ,  S.E .) 
writes “  Can  any  reader  give  me  names  and 
prices  (and  where  to  buy)  of  any  Acts  hearing  on 
engines  and  boilers,  such  as  ‘Road  Locomotives’ 
Acts,’  ‘Smoke  Acts,’  ‘Boiler  Inspection  Acts, ’etc.?’’ 
—  [Try  Messrs.  Eyre  &  Spottiswoode,  New  Street 
Square,  London,  E.C.]. 

French  Polishing  in  Lathe.— J.  H.  S.  ( Tooley 
Street)  writes  : — “  Will  someone  be  kind  enough  to 
tell  me  how  to  French-polish  my  work  in  the  lathe 
after  I  have  turned  it— plain  polishing  light  articles 
in  pitch  pine,  beech,  and  oak ;  no  colouring,  only 
polishing?” 

School  Benner- A.  M.  ( Olasgoiv )  writes 
“  As  the  summer  will  soon  be  on  us  again — which  is 
the  special  time  for  excursions — would  any  of  your 
numerous  readers  kindly  give  me  full  instructions 
as  to  design,  measurements,  materials,  etc.,  that 
would  enable  me  to  make  a  Sabbath  School 
bannerette?” 

Jewellery  Gilding.— Jeweller  writes “  Can 
any  of  your  readers  inform  me  how  to  mix  chloride 
of  gold  for  gilding  without  battery  ?  Ihave  a  recipe 
from  two  works  on  electro-plating  and  gilding,  in 
which  the  following  quantities  are  given  :  gold 
chloride,  lpart;  acid  carbonate  potassium,  31  parts; 
to  be  mixed  with  acid  carbonate  potassium,  30  parts ; 
water,  200  parts.  I  have  asked  at  several  chemists 
for  acid  carbonate  of  potassium,  and  am  told  there 
is  no  such  chemical.  I  should  he  glad  to  know  what 
this  is.” 


IV.— Questions  Answered  by  Correspondents. 

W.  S.  A.  Monogram  — W.  F.  C.  ( Coventry ) 
writes:— “I  enclose  simple  sketch  for  monogram 


W.  S.  A.  Monogram. 


Mill  Bills.— Eddifra  writes  to  W.  H.  J.  ( Brent¬ 
wood I  (see  No.  155,  page  814) :—“  Heat  the  mill  bills 
to  blood-red,  and  plunge  them  in  water,  or  use  a 
mixture  of  the  following:  1  oz.  arsenic,  1  oz.  sal 
ammoniac,  1  oz.  sal  prunella,  4  gallons  water.” 

Small  Brass  Castings.— M.  (Bishop  Auckland ) 
writes  to  E.  L.  (Woolwich)  (see  No.  157,  page  14):— 


“  If  you  look  at  the  ‘  Sale  and  Exchange’  column  of 
Work,  you  will  see  where  to  get  brass  castings. 
Use  wax  and  resin  melted  together,  or  gutta-perclia, 
for  the  moulds.” 

Chip  Carving  — J.  A.  (Birmingham)  writes  (see 
No.  159,  page  46):— “I  should  recommend  Peter- 
boro’  to  buy  Miss  Eleanor  Rowe’s  ‘  Hints  on  Chip 
Carving,’  to  be  obtained  at  the  School  of  Art  Wood 
Carving,  City  and  Guilds  Institute,  Exhibition 
Road,  south  Kensington.” 

Chip  Carving.— Carolus  Rex  writes,  in  reply 
to  Peterboro’  (see  No.  159,  page  46):— “Peter- 
boro’  cannot  use  the  norn  de  plume  of  Constant 
Reader,  or  he  would  have  seen  the  two  admir¬ 
able  papers  on  Chip  Carving  which  appeared  in 
Nos.  64  (p.  185)  and  74  (p.  351)  of  Vol.  II.  of  Work. 
The  first  paper  gives  all  requisite  instructions  as  to 
the  drawing  of  designs  and  the  tools  used,  while 
the  second  embodies  a  good  selection  of  designs, 
suitable  for  an  immense  variety  of  work.  Let 
Peterboro’  get  the  entire  volume  if  lie  wants  to 
shine  as  a  wood-carver ;  he  will  never  invest  a 
similar  sum  to  better  advantage.” 

Setting  Tiles.— M.  ( Bishop  Auckland )  writes 
to  Pen  (see  No.  161,  page  78)  :— “Fix  a.  lath  the 
height  of  one  course  of  tiles  above  the  edge  of 
sink,  the  face  being  straight,  and  projecting  as  far 
as  the  tiles  are  to  project.  Mark  a  line  on  the  top 
edge  of  sink  corresponding  to  the  face  of  the  lath, 
and  bed  the  tiles  between  the  lath  and  the  line  in 
Portland  cement  or  plaster-of-Paris.  As  soon  as 
one  course  has  set,  raise  the  lath  to  the  height  of 
another  course  of  tiles,  and  so  on  till  finished.  It,  is 
a  good  plan  to  fix  a  rebated  lath  of  hardwood  on 
the  top  course  of  tiles  to  prevent  them  being 
loosened.  The  tiles  must  be  well  soaked  in  water 
before  fixing.” 

Ice.— C.  M.  W.  writes  to  J.  J.  McQ.  (see  No.  161, 
page  78): — “lee  may  he  kept  a  considerable  time 
if  stood  upon  a  wooden  rack  covered  with  a  damp 
blanket  in  a  draughty  position.  The  water  from  the 
melted  ice  should  get  away  freely,  as  water  is  a 
much  greater  enemy  than  air.” 

V.— Letters  Received. 

QnestioDS  have  been  received  from  cbe  following  corres¬ 
pondents,  and  answers  only  await  space  in  Shot,  upon  which 
there  is  great  pressure  G.  J.  ( ltedliill );  Anxious  Gunner  : 

G.  B.  (Accrington) ;  K.  M.  M.  (Catcrham)  ;  F.  T.  (Rochdale)’. 

H.  Y.  W.  i Bromley)  \  C.  M.  S.  (Evesham);  A.  J.  G.  ( Falfieldy : 
It.  G.  M.  (Leicester);  A.  O.  (T Vortley) ;  J.  .1.  (Barrow-in-Furness) ; 
J.  H.  (Edinburgh)  ;  H.  J.  G.  ( Lotidon );  Enquirer  ;  H.  C.  (Ilkes¬ 
ton^;  Gas  Engine;  J.  S.  < Amsterdam'  ;  Manio;  T.  R.  P. 
(Huddersfield)’,  O.  St.  O.  (Ea.<t  Dulwich 1;  A.  It.  (Aberdeen) ; 
J.  B.  (Halstead);  W.  L.  (New  Swindon );  Effbke;  H.  W.  T. 
■  Harrow  Weald);  J.  J.  F.  (Southampton) ;  Metal;  H.  F.  S. 
( Hammersmith ):  E.  C.  (Kirlcgate i;  D.  S.  B.  (Dundee);  S.  P. 
(  Pin mouth) ;  W.  P.  i Glasgow i  ;  .1.  W.  It.  (Finsbury  Park >  :  F.  A. 
(Leicester) ;  W.  P.  W.  A.  (Bishopstone)  ;  A.  K.  (Molesey) :  G.  A.  J.. 
( Peckham );  Invknto;  Ivy  Leaf;  J.  G.  (London)  ;  F.  A.  N. 
i Hackney ,  E.  )  ;  .Jeweller;  F.  E.  V.  (Hackney);  Suspense; 
w.  A.  C.  J.  (Newcastle-on-Tyne). 


NOTICE  TO  HEADERS. 

The  Editor  desires  to  draw  attention  to  the 
following  special  papers  which  will  appear 
among  the  usual  contents  of  next  week's 
issue  of  Work — i.e.,  No.  167  ; — 

HOW  TO  MAKE  A  PHONOGRAPH.  Fully 
Illustrated. 

A  ROSER  Y  WALK.  Being  the  First  of  a  Series  of 
Seasonable  Articles  on  “  Rustic  Carpentry." 

EASILY -MADE  GARDEN  APPLIANCES:  A 
Plant  Propagator ;  and 

ASSYRIAN  DESIGN  AND  ORNAMENT.  Being 
the  Third  Article  in  the  Series— “  Design  and 
Ornament  of  All  Ages.” 


SALE  AND  EXCHANGE. 

Victor  Cycle  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  L4  r 

Caplatzi’s  Matchless  Technical  Collections 
embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  R 

The  Model  Typewriter,  5s.  6d.  Specimen  of 
writing,  one  stamp. — Walton,  9,  Queen  Anne  Street, 
Stoke,  Staffs.  [16  R 

Lettering  and  Sign  Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is.  —  F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss6,  30  Fret  Brackets,  100  Sign  Writer’s  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  [12  R 

Model  Locomotive.  Marine,  and  Horizontal  Engine 
Castings;  all  sizes.  Illustrated  catalogue.  3  stamps. — W. 
Macmillan,  Jun.,  Mar  Street,  Alloa,  N.B.  [2  s 

Wanted. — To  Manufacture  or  Repair  for  Trade  or 
Amateurs  any  description  of  mechanical  work.  Models 
for  Patentees  executed  from  drawings.  Terms  moderate. — 
J.  Summers,  17,  Regent’s  Row,  Dalston,  N.E.  [3R 
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d£40©  |  GIVEN  AWAY!  |  <£*§€111 

FOUR  HUNDRED  POUNDS 

WORTH  OF  FRETWORK  DESIGNS. 

J.  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Maclvnes,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings,  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors ;  Amateur  Joiners’  Benches  and  Tools  ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  the  Enamel  iiself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
On©  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  w  ith  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s  6d.t  post  free. 
6  ft.  assorted  Planed  Fretwood.  2s  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J,  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  when  ordering. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


Building  News ,  18/3/92.  No.  1941. 

“THE  MO-CARVED  WOOD  SUPPLY  COMPANY, 

258,  260,  ©LI>  STREET,  E.C., 
show  some  good  specimens  of  Hand-Carved  Wood-work  of  a  very 

Superior  kind.  These  comprise  Over-doors,  Panels,  Carved  Fittings,  Pedtmental 
Accessories,  Capitals,  Brackets,  Newels  and  Balusters,  and  a  variety  of  Ornamental 
Carvings.” 

OUR  STAND  ART)  PATTERN  BOOK,  containing  278  Illustrations  of 
Hand-Carved  Overdoors,  Newels,  Door  Fittings,  Brackets,  Trusses,  Balusters,  Paieras, 
etc.  etc.,  will  be  $ent  with  Price  List,  post  free  for  7(1. 


CASSELL’S 


95TH  Thousand,  Is. 


JUST  JPUBLISHCED. 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth,  price  5s.,  post  free. 

WORKSHOP  RECEIP1 

FIFTH  SERIES. 

SUMMARY  OF  CONTENTS  .'—Diamond  Cutting  and  Polishing— Labels— Laboratory  Apparatus— Cements  and  Lutes— Cooling— Copying 
—Desiccating— Distilling— Evaporating— Illuminating  Agents — Filtering— Explosives  —  Fireproofing —  Ink  —  Lacquers  —  Magic  Lanterns — 
Electrics— Metal  Work-Musical  Instruments— Packing  and  Storing — Percolation- Preserving— Corrosion  and  Protection  of  Metal  Surfaces— 
Pumps  and  Siphons — Waterproofing— Glass  Manipulating— Modelling  and  Plaster  Casting— Stereotyping— Tobacco  Pipes — Taps— Tying  and 
Splicing  Tackle — Netting — Walking  Sticks — Boat  Building — Anemometers — Angle  Measuring — Barometers — Camera  Lucida. 

London:  F.  and  F.  N.  SPON.  125,  Strand.  New  York:  12,  Cortland t  Street. 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  Ey  post, 
25.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEV  &  SON,  323,  HIGH  HOLEORN. 


JUNO  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  100  pp.  POST  FREE. 

Juno  Cushion,  *10  10s.  17/6  monthly. 

Juno  Pneumatic,  £12  12s.  21/- monthly,  large  discount  for  cash, 
Or  Large  Discount  for  Cash.  "ding  taught.  Mi- 

clnnes  exchanged.  Im- 
,  m  mense  stock,  new  and 

seconclh&nd  Tricycles, 
‘  ^  Safeties,  Bicycles,  always 

on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co., 
Ltd.  Works, 
Show-Rooms,  &  School, 
76  &  76,  Bishops- 
gate  Without. 

12  months'  guarantee  7uith  every  yUNO.  LONDON,  B.C. 


ESTABLISHED  1851. 

bamk, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BiRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  lree 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

DELICIOUS  TEMPERANCE  DRINKS. 

MASON  S  NON-INTOXICATING  BEER.  MASON  S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  T em- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespconfui 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 
Nottingham. 


New  Serial  Story 

“  The  Temptation  of 
is  commenced  in 


by  the  Author  of 
Duke  Carruthers 


The  Quiver 

for  May  {price  6d.),  under  the  title  of 

66  A  Lincolnshire  Lass.” 

The  Quiver  for  May  also  contains  the  commencement  of  a  New 
Story,  entitled  “Sea  Lavender,”  by  the  Author  of  “Miss  Pres¬ 
cott’s  Fortune  ”  ;  Contributions  by  Dr.  Hugh  Macmillan,  Dean 
Chadwick,  G.  Holden  Pike,  Dr.  Thain  Davidson,  Mary 
Hampden,  Felix  Ferry,  and  other  Popular  Writers  ;  a  Com¬ 
plete  Story  by  the  Rev.  P.  B.  Power,  a  New  Hymn  Tune,  and 
a  variety  of  Papers  for  Sunday  and  General  Reading.  Illustrated 
throughout. 

CASSELL  &  COMPANY,  Limited  ;  and  ail  Booksellers. 


Enlarged  and  Revised 
Edition ,  Is.  ;  or  cloth, 

is.  a  d. 

Photography 

FOR 

Amateurs. 


By  T.  0.  HEPWORTH. 

With  Illustrations. 
Cassell  &  Company,  Limited, 
Ludgate  Hill,  London. 


OOO  3Ei£L  3E3  JR,  Y. 
BRITISH  CYCLE  MOUNTS  are  the  FINEST.. 

Cushion  ;yid  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
machines  Prices.  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5.000  Testimonials. 
Free.  BRITISH  OCLE 
MFG.  CO.,45,Everton  Rd., 
Liverpool;  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School :  42,  High 

.  _  ...  . . . Street.  Camden  Town. 

THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  ^ 

and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work,  ^ 

on  account  of  its  perfect  re- 

semblance  to  the  natural  S'  /  and  varn;sh 

wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

l  rial  only  id.  Send  Is.  6d. 

^or  sample  yards  of  different 
Oak  Grains,  or  2s.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  ira 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ESBJ  GEI^. 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations . 

EXHIBITION  OF  WORKS 


WOOD  AND  WOOD  CARVING. 

The  above,  under  the  auspices  of  the  Worshipful 
Company  of  Carpenters  and  the  Worshipful  Com¬ 
pany  of  Joiners,  is  now  open  at  Carpenters’  Hall, 
London  Wall,  from  Monday,  May  9th,  till  Saturday, 
May  28th,  inclusive,  from  ira.m.  till  6  p.m.  each 
week  day  ;  and  on  Mondays  and  Fridays  from 
7  p.m.  till  10  p.m. 

Admission  Free,  without  Ticket. 

Cassell’s  Classified  Catalogue, 

containing  upwards  of  OneThcusand  Volumes,  ranging* 
in  price  from  Threepence  to  Fifty  Guineas,  will 
be  sent  on  request,  post  free,  to  any  address. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London.. 


New  Issue,  in  Monthly  Parts,  price  (id. 

The  Book  of  Health. 

A  Comprehensive  Work  written  by  Eminent  Authorities.  Edited  by 
Malcolm  Morris,  F.R.C.S.Ed. 

Part  1  ready  May  26,  price  6(1. 

notice:.— with  Fart  1  will  be  issued  a  Wall  Sheet  giving  practical  directions 
suitable  for  everyday  use,  on  the  important  subject  of  “  The  Preservation 
Of  Health.”  It  will  be  produced  in  a  form  suitable  for  hanging  up  in  schools , 
workshops ,  and  private  houses. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 
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BEECHAM’S  PILLS. 

LARGEST  SALE  IN  THE  WORLD. 


A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders ,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 


prepared^on^and^soid^ wholesale  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Paten  t  Medicine  Dealers  everywhere,  in  Boxes,  9%d.,  Is.  Jiff..  &  2s.  9d.  each.  Full  directions  with  each  box. 


BEECHAM’S  TOOTH  PASTE. 

Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best-known 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM’S  TOOTH  PASTE  is  put.  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur;  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 


Marvellous  Purifier  —  Matchless  Preserver  —  Pure  Antiseptic. 

“CALIFORNIAN 


“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  6d.,  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 


PATENT  BORAX  CO.,  Sole  Makers .  Works:  BIRMINGHAM. 


FRETWORK  PATTERNS. 

TpRETWORKERS  who  appreciate  First-class 
Designs  should  write  tor  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d.,  stamps.  Ust  of  Tools  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 

TOOL  MAKERS, 
DUBLIN. 


C.  BRAND  AUER  &C°S 
IRCULAR 


NEITHER  SCRATCH  NOR  SPURT. 
SAMPLE  BOX  6? 

OR  "FOR  7  STAM  PS 


London  Warehouse : 


BIRMINGHAM 


NEWGATE 


A  New  Serial  Story,  entitled.  BARBARA 
MERIVALE,  by  Arabella  Hopkinson,  Author  of 
“  The  Probation  of  Dorothy  Travers,”  etc.  etc.,  will  be 
commenced  in 

Cassell’s  Magazine 

for  JTJNJE,  ready  May  26,  price  7(1. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 

TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T.  PAV1TT  &  SONS, 

70,  SOUTHAMPTON  EOW,  LONDON. 


Every  Month,  price  4d.  ;  or  by  post,  5\d. 

Cassell’s  Time  Tables 

AND 

Through-Route  Glance-Guide. 

CASSELL  &  COMPANY,  Limited,  Legate  Hill,  London. 


HEAT-RESISTING 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  «S£  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

(See  “  Work  ”  of  the  gth  January ,  1892.) _ _ 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  V  renches,  &c.t 
&c-t  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send,  for  Illustrated  Catalogue,  150  Illustrations,  price  6J.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 
ADDRESS-  76,77, and  ?Sa,  HIGH  HOLBO  RN,  LO  S DON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


Printed  and  Published  by  Cassell  &  Company,  Limited.  La  Belle  Sauvage.  London,  E.C. 
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WORK  WORLD. 


A  new  elastic  wheel  is  expected  to  turn 
out  a  rival  to  the  pneumatic  tire  for  cycles. 
Used  on  a  hansom  cab,  it  is  reported  to  have 
given  better  results  than  the  ordinary  rubber 
tire,  while  it  possesses  three  times  its  dura¬ 
bility  for  wear.  Bicyclists  should  look  to 
this. 

*  * 

The  grouted  concrete  block  system  has 
been  used  in  the  construction  of  the  new 
quay  at  Great  Yarmouth,  2,103  ft.  in  length. 
The  work  has  been  carried  out  in  one-third 
the  time,  and  at  less  than  half  the  cost  that 
would  have  been  incurred  had  the  method 
of  depositing  concrete  in  situ  been  used. 

*  * 

Sewing  machines  which  will  pierce  half 
an  inch  of  leather  have  been  known  for  some 
time,  but  this  performance  is  quite  outrun 
by  the  claim  made  for  a  sewing  machine 
brought  out  in  Chicago,  U.S.A.,  that  it  has 
pierced  wood  f  in.  thick,  and  also  £  in. 
thickness  of  brass  placed  between  pieces  of 
leather.  Where  does  the  application  come  in  1 
*  * 

A  very  large  Swiss  locomotive  will  be  fitted 
with  dynamos  of  a  total  of  1,500  horse-power, 
which  could  be  increased  up  to  2,000  horse¬ 
power.  The  power  will  be  transmitted  to 
eight  electro-motors,  arranged  on  the  same 
number  of  axles.  This  locomotive  will  attain 
a  higher  speed  than  is  usual  with  steam 
locomotives,  and  trials  of  its  capabilities  are 
shortly  to  be  made.  We  await  results. 

*  * 

The  Birmingham  Ear  and  Throat  Hospital 
now  adopt  the  electric  light  for  illumination, 
and  also  for  the  laryngoscopic  and  other 
important  surgical  instruments  in  the  con¬ 
sulting  rooms.  It  has  given  great  satisfaction 
to  the  medical  officers  and  committee.  This 
hospital  is  the  first  in  the  United  Kingdom 
to  utilise  the  electric  light  for  its  surgical 
purposes.  London,  hurry  up. 

*  # 

The  American  125-ton  steam  hammer  is 
used  for  forging  ingots  weighing  from  30  tons 
to  70  tons  into  armour  plates  varying  from 
4  in.  to  18  in.  in  thickness.  They  vary  from 
15  ft.  to  22  ft.  long,  and  are  about  6  ft.  6  in. 
wide.  The  ingot  usually  takes  three  heat¬ 


ings  ;  the  first  sixty  hours.  It  is  then 
hammered  into  plate  form  before  it  gets 
cold.  The  other  heats  are  about  five  and 
three  hours  respectively,  and  the  plates  are 
finished  cold. 

*  * 

Carriage  shaft-tips  are  coming  to  the  fore. 
These  are  to  lessen  the  seriousness  of  street 
accidents  by  which  the  shafts  of  vehicles 
injure  people  when  crushing  into  them.  The 
shaft-tips  have  rubber  wheels  standing  for¬ 
ward  from  the  end.  A  blow  from  one  of 
these  would  be  less  harmful  than  from  a 
metal  tip.  They  serve  a  further  purpose  of 
preventing  the  ends  of  the  shafts  digging 
into  the  roadway  and  shattering  the  shafts 
when  a  horse  falls. 

#  * 

Mr.  Crookes  was  very  interesting  at  the 
recent  Royal  Society  Conversazione.  He 
showed  some  experiments  with  a  modifica¬ 
tion  of  Tesla’s  apparatus,  and  obtained  an 
alternating  electric  current  showing  1,000,000 
alternations  per  second.  The  electro-motive 
force  was  about  10,000  volts,  and  yet  the 
spark  discharges  could  be  taken  on  the  hand 
with  only  a  slight  pricking  sensation.  There 
is  a  wide  field  of  research  open  for  experi¬ 
menting  on  static  electricity. 

*  * 

There  is  a  feeling  in  Manchester  that 
engineers  would  be  foolish  to  send  specimens 
of  their  work  to  the  Chicago  Exhibition, 
since  Americans  had  already  copied  English 
work  to  too  large  an  extent.  The  existing 
tariff  prevented  anything  but  the  coarsest 
goods  going  into  America,  and  it  is  felt  to 
be  unwise  for  manufacturers  to  assist  in 
making  rods  to  beat  themselves  by  sending 
over  the  best  work  to  be  copied  by  unscrupu¬ 
lous  competitors.  Cannot  the  Chicago 
Commissioners  do  something  to  overcome 
this  deterring  element  1 

*  * 

A  new  portable  steel  bridge  has  been  con¬ 
structed  for  a  Russian  engineer  corps.  All 
the  sections  are  made  perfectly  uniform,  so 
that  when  it  is  required  to  build  the  bridge, 
the  various  pieces  can  be  taken  indiscrimi¬ 
nately,  no  markings  of  the  parts  being 
necessary.  All  the  sections,  the  heaviest  of 
which  only  weighs  354'2  lb.,  are  rectilinear, 
thus  greatly  facilitating  transport.  No 


rivets  are  used,  but  tenons  with  wedge-keys. 
The  bridge  can  be  put  up  in  one  hour  and 
fifty  minutes,  is  100  ft.  long,  of  a  total 
weight  of  22f  tons,  and  of  8  tons  capacity. 
The  distance  between  the  girders  is  9  ft.  8  in. 

#  # 

Plant  warfare  reads  strange.  To  subsist, 
however,  plants,  when  cro  wded  in  the  ground, 
battle  with  each  other  and  with  more  in¬ 
tensity  when  different  species  hold  each 
other  locked  in  a  death-grip  for  mastery 
beneath  the  earth’s  surface.  To  comprehend 
this  needs  wide  observation  during  a  long 
period  of  time.  The  broad  wild  heaths  and 
moorlands  of  England  will  furnish  conclusive 
illustrations  of  plant  warfare.  The  growths 
indigenous  to  heaths  are,  for  light  land,  the 
furze,  the  broom,  the  fern,  the  bramble,  the 
blackthorn,  the  ash,  elm,  and  oak,  to  name 
only  a  few  of  the  prevailing  heath  growths. 
The  furze  will,  in  root  warfare,  master  the 
broom,  the  fern  will  vanquish  the  furze,  the 
bramble  will  overcome  both  the  furze  and 
fern,  the  blackthorn  will  rise  above  the 
bramble,  the  ash  will  obliterate  the  black¬ 
thorn,  and  the  oak  will  outlive  the  ash.  The 
elm  will,  perhaps,  be  equally  potent  over 
the  ash. 

*  # 

The  congested  traffic  of  London  is  mainly 
attributable  to  the  horses  and  carts  of  the 
carrying  trade.  The  horses  are  estimated 
to  number  25,000,  worth  £1,250,000.  They 
work  about  seventy  hours  in  each  week. 
Their  buying  price  is  about  £60,  and  after 
five  years’  use  their  selling  price  is  about  £10. 
100,000  men  and  boys  have  to  wait  on  this 
traffic  and  these  horses.  A  novel  rule  pre¬ 
vails  as  to  estimating  food  cost  at  3d.  per 
inch  of  height  per  week  ;  a  shilling  a  hand 
height  means  16s.  per  week  for  a  16-hand 
horse.  It  costs  more  to  carry  goods  across 
London  by  van  than  a  hundred  miles  by 
rail.  To  carry  the  termini  across  London 
would  relieve  the  congested  streets,  and  be 
a  national  gain.  To  exclude  all  railway  and 
general  booking  offices  from  main  streets 
would  facilitate  London  traffic  of  carriages 
to  an  incalculable  extent.  To  bridge  or 
subway  main  thoroughfares  would  be  another 
gain.  All  will  have  to  be  done— the  sooner 
the  better.  We  say  the  London  County 
Council  might  do  worse  than  take  up  the 
London  street  traffic  question. 
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HOW  TO  RENEW  A  PANE  OF 
GLASS. 

BY  E.  DICKER. 

A  little  information  on  the  above  subject 
will,  I  feel  sure,  be  gladly  accepted  by 
many,  considering  the  great  inconvenience 
which  is  often  felt  by  the  breaking  of  a 
window-pane,  and  having  to  wait  a  day  or 
two,  or  sometimes  longer,  before  you  can  get 
it  put  in. 

In  the  first  place,  a  proper  hacking-knife 
and  a  putty-knife  should  be  provided  (cost, 
about  8d.  each).  After  knocking  out  all 
the  pieces  of  broken  glass,  you  can,  with  a 
small  hammer,  carefully  hack  or  cut  out  the 
old  putty  witli  the  hacking-knife  and  small 
hammer,  taking  care  that  the  knife  does  not 
cut  the  bars,  or  get  damaged  against  that 
portion  of  the  broken  glass  behind  the 
putty. 

If  the  putty  is  very  hard,  it  can  be 
softened  by  holding  a  red-hot  iron  against 
it,  taking  care  not  to  burn  the  woodwork 
or  crack  the  next  square.  A  very  good 
thing  for  this  is  an  old  poker,  with  the 
square  part  bent  at  a 
right  angle  to  the 
handle  or  stem.  You 
must  make  it  red-hot 
at  the  junction  of  the 
square  and  round  parts 
before  attempting  to 
bend  it,  and  it  can  be 
bent  back  again  after 
using  it.  Thoroughly 
clean  out  all  the  putty 
from  the  rebates.  Now 
measure  the  size  of 
your  glass,  being  care¬ 
ful  not  to  get  it  too 
large  ;  any  glass  mer¬ 
chant  will  cut  for  you 
at  the  rate  of  about 
4Jd.  per  foot  super.  In 
measuring  glass,  you 
give  the  size  in  inches, 
not  in  feet  and  inches  ; 
also  state  what  weight 
or  thickness  you  re¬ 
quire.  I  give  a  short  table,  showing  what 
is  meant  by  weight  of  glass — 

Glass  about  l-12th  of  an  inch  thick  is  called  15  oz. 

„  l-10th  „  „  „  21  oz. 

„  l-9th  „  „  „  26  oz. 

That  is  to  say,  it  weighs  so  many  ounces  to 
every  superficial  foot. 

Now  put  a  layer  of  very  soft  putty  all 
round  the  inside  rebate,  and  gently  press 
the  square  of  glass  into  its  place,  being  care¬ 
ful  to  press  it  uniformly,  and  not  more  in  one 
part  than  another,  or  you  will  be  very  apt  to 
crack  it.  Secure  it  in  its  place  with  four 
small  brads,  driven  in  so  that  they  only  just 
clip  the  glass  ;  next  proceed  to  putty  the 
outside  all  round  with  the  putty-knife  ;  and 
then,  taking  one  side  at  a  time,  form  a  nice 
clean  bevel  on  the  putty  by  decisively  drawing 
the  knife  along,  resting  it  on  the  bar  and  on 
the  glass,  keeping  the  bevel  so  that  you  do  not 
see  it  through  the  glass  from  the  inside.  It  is 
rather  a  troublesome  job  for  an  amateur  to 
finish  off  the  mitres  nicely,  but  it  is  very 
simple  if  you  have  patience. 

Do  not  attempt  to  scrape  off  the  fine  strips 
of  putty  left  on  the  glass,  but  brush  them  off 
with  a  dusting-brush.  Very  often  a  novice 
makes  a  clean  bevel,  and  then  spoils  it  in 
scraping  off.  the  superfluous  putty.  Now 
clean  off  the  inside  putty,  carefully  stopping- 
in  any  little  places  the  bedding  has  not 
filled  up.  Sometimes  it  is  found  that  it  is 
very  difficult  to  get  at  a  square  of  glass  by 


sitting  on  the  window-sill — in  fact,  in  many 
instances  it  is  impossible  to  do  so.  If  such 
is  the  case,  you  must  take  the  sash  out. 
To  do  this,  take  out  one  side  sash  bead,  get 
hold  of  the  sash  cord,  and  pull  the  weight 
right  up  to  the  sash  pulley,  then  gently  drive 
a  clout-headed  nail  through  the  cord  into 
the  pulley  style  just  below  the  pulley,  to 
keep  the  weight  up  ;  treat  the  other  side  in 
the  same  manner,  and  then  undo  the  cords 
from  the  sash  and  take  it  out.  You  will 
then  find  you  can  glaze  the  square  of 
glass  so  comfortably  that  it  pays  for  the 
trouble  of  taking  the  sash  out,  even  in  cases 
where  it  is  not  absolutely  necessary. 


RUSTIC  CARPENTRY:  A  ROSERY 
WALK. 

BY  ART  HUE  YOEKE. 

Purposes  of  the  Design— Materials — Con¬ 
struction — Roofing — Reference  to  Former 
Articles. 

Purposes  of  the  Design. — The  rustic  con¬ 
struction  which  forms  the  subject  of  the 


present  set  of  illustrations  is  intended 
primarily  as  a  trellis  over  which  to  train 
roses  of  those  kinds  which  require  such  sup¬ 
port,  to  form  a  shady  and  fragrant  walk,  and 
generally  to  contribute  to  the  adornment  of 
the  flower  garden.  A  secondary  one  may 
also  be  found  for  it  where  a  covered  path  of 
ornamental  character  is  desired,  as  it  some¬ 
times  is  in  connection  with  suburban  and 
other  dwellings  where  there  is  no  carriage 
approach  to  the  door.  It  can  readily  be 
adapted  so  as  to  form  a  roofed-in  track  from 
a  door  to  the  public  roadway  ;  and  the  means 
of  so  adapting  it  will  be  explained  further 
on. 

Materials. — These  will  be  entirely  of 
rough  wood  in  its  natural  bark.  For  the 
posts  fir  poles  of  some  kind  should  be  chosen, 
and  larch  is  especially  to  be  preferred  both 
as  regards  durability  and  appearance.  All 
the  smaller  pieces  which  show  as  straight 
stuff  may  well  be  of  the  same  kind  of  wood 
as  the  posts,  though  for  the  finer  rods  hazel 
will  not  come  amiss.  It  will  be  seen  that 
in  the  mere  filling-in  much  crooked  stuff  is 
used,  and  for  this  apple  branches,  or  indeed 
almost  anything  that  comes  to  hand,  will 
suffice. 

Construction. — Our  rosery  walk  is  4  ft. 
wide,  and  the  rustic  erection  is  carried  on 
two  rows  of  pillars  or  collar-posts  ranged  at 
intervals  of  3  ft.  These  posts  should  be  let 
into  the  ground  2  ft.,  and  well  rammed  in. 


They  should  have  an  average  diameter  of 
3  in.  or  3|  in.,  except  in  the  case  of  each 
third  one,  as  that  which  in  Fig.  1  is  seen 
standing  in  the  middle  of  the  portion  with 
the  lower  roof ;  such  pillars  may  be  smaller 
as  having  little  weight  to  bear,  and  will  look 
better  than  they  would  do  if  equal  in  size  to 
the  others.  Resting  on  the  line  of  posts  lies 
the  wall-plate  (a  a,  Fig.  2),  the  top  of  which 
is  5  ft.  6  in.  from  the  ground  line. 

From  each  group  of  four  large  collar-posts 
rise  four  rafters  (b,  b,  Fig.  2),  meeting  at  top 
pyramid-wise.  They  rise  to  a  height  from 
the  ground  of  7  ft.  6  in.,  and  have,  there¬ 
fore,  to  be  3  ft.  4  in.  long.  Half-way  up 
them — that  is,  6  ft.  6  in.  from  the  ground 
line— the  purlins  (c,  c,  Fig.  2)  are  nailed 
upon  them.  Figs.  1  and  2  alike  show  how 
the  space  between  wall-plate  and  purlin  is 
filled  in,  and  Fig.  2  shows  how  the  space, 
7  ft.  3  in.  long,  stretching  from  one  pyra¬ 
midal  portion  to  the  next,  is  covered  with  a 
flat  roof  of  open  rustic  work  lying  upon  the 
purlins.  This  space,  it  will  be  observed,  is 
chiefly  filled  in  with  crooked  stuff. 

Fig.  3  shows  how  the  upper  part  of  the 
rosery  would  appear  at  one  of  its  ends,  and 
this  figure  may  also  ex¬ 
plain  how  the  roof 
would  be  in  section— 
the  shaded  parts  give 
the  form  of  the  roof  in 
its  lower  portions  ; 
whilst  if  we  imagine 
the  cross  -  piece,  i> 
(which  is  on  a  level 
with  the  purlins),  to 
be  removed,  we  have 
with  the  dotted  lines, 
B,  b,  a  section  through 
the  middle  of  one  of 
the  higher  pyramidal 
portions. 

The  object  which  ap¬ 
pears  over  the  middle 
of  the  entrance  is  sup- 
osed  to  be  a  rough 
not  or  a  piece  of 
root. 

The  filling  -  in  of 
the  sides  of  our 
rosery  is  plainly  shown  in  the  elevation. 
Fig.  1.  For  its  better  preservation  from 
damp,  this  work  is  kept  4  in.  from  the 
ground. 

Roofing. — Let  us  now  suppose  that,  as  was 
suggested  above,  the  design  is  to  be  utilised 
for  a  dry  path  with  a  covering  of  metal  or 
other  light  material.  We  shall  then  do  well 
to  keep  the  whole  roof  to  the  level  of  the 
pyramidal  portions — a  ridge-piece  will  have 
to  be  used — and  the  rafters,  instead  of 
following  the  present  arrangement,  will  meet 
in  pairs  opposite  to  the  pillars.  Instead  of 
round  stuff,  also,  we  shall  then  do  well  to 
use  halved  stuff  for  our  rafters  and  purlins, 
the  sawn  side  being  uppermost.  The  space 
between  ridge-piece  and  purlin  can  then  be 
filled  in  the  same  manner  as  that  between 
purlin  and  wall-plate. 

Reference  to  Former  Articles. — Before  pro¬ 
ceeding  further  with  the  present  group  of 
papers  on  rustic  carpentry  for  garden  pur¬ 
poses,  it  will  be  well  to  direct  the  reader’s  at¬ 
tention  to  those  which  have  already  appeared 
on  the  same  subject,  since  in  them  will  be 
found  much  useful  information  on  the  proper 
kinds  of  wood,  methods  of  construction,  and 
other  practical  matters  which  it  would  be 
superfluous  to  repeat.  These  will  be  found 
in  Yol.  I.,  p.  247  (No.  16),  Yol.  II.,  pp.  65, 101, 
149,  197  (Nos.  57,  59,  62,  65),  and  Yol.  III., 
pp.  129,  161,  193,  225,  257,  289  (Nos.  113, 
115,  117,  119,  121,  123).  Attention  is 
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specially  called  to  the  first-named  of  these 
articles  as  containing  necessary  elementary 

information. 


TIPS  FOR  FRENCH  POLISHERS: 
RE  POLISHING. 

BY  LIFEBOAT. 


Repolishing  —  Faded  Polish  —  Removing  the 
Upper  Surface  of  Polish  —  Taking  the 
Work  Apart — Sweating— Bruises— Colour¬ 
ing-up  and  Matching  by  means  of  Red 
Oil— Stains— Dyed  Polish  and  Dry  Colours 
—Finishing-off.  • 

Repolishing,  though  essentially  the  same 
as  French  polishing,  calls  forth  the  higher 
qualities  and  tact  of  the  workman  ;  for, 
having  once  mastered  the  fundamental 
principle  of  polishing,  it  is  a  comparatively 
easy  task  to  give  to  a  plain  piece  of  wood  a 
level  and  lustrous  surface  ;  and  by  the  aid 
of  stains  that  can  be  bought  ready  pre¬ 
pared  a  reasonable  imitation  of  any  given 
wood  can  be  obtained  with  a  minimum  of 
labour.  But  to  the  workman  that  would 
wish  to  hold  his  own  against  all  comers, 
and  call  himself  a  practical  or  professional 
man,  it  is  not  enough  that  he  should  be 
able  to  stain  and  polish  a  plain  piece  of 
wood.  No  !  far  from  it  that  his  knowledge 
Bhould  end  here. 

Faded  Polish. — The  stains  with  which  he 
is  familiar  to  stain  his  common  woods  will 
be  of  no  avail  to  him  when  restoring  polish 
that  has  faded  and  turned  sickly-looking  from 
damp  or  exposure  to  the  sun.  He  may  be 
called  upon  to  restore  such  a  faded  article, 
and  his  patron  may  not  care  to  go  to  the 
expense  of  having  the  old  polish  removed 
by  scraping,  eta,  and  the  article  polished 
up  again. 

Removing  the  Upper  Surface  of  Polish. — 
It  may  be  more  convenient  to  both  parties 
that  the  upper  surface  only  of  the  polish 
shall  be  removed,  the  faded  portion  coloured 
up  to  match  its  surroundings,  and  the  whole 
repolished. 

If  the  polish  is  not  very  bad,  it  is  generally 
sufficient  to  well  smooth  down  with  a  piece 
of  worn  glass-paper.  Should  it,  however, 
be  much  scratched  or  faded,  it  is  better  to 
sprinkle  it  with  methylated  spirits,  and  well 
rub  —  with  a  circular 
movement— with  No.  1 
glass-paper,  when  it  will 
be  found  that  the  upper 
surface  only  of  the  polish 
will  be  removed,  instead 
of  fetching  it  out  of  the 
grain,  which  would  be  the 
case  if  the  scraper  was 
used. 

Before  any  repolishing 
is  done,  it  is  advisable 
that  the  article  should 
be  first  washed  with  com¬ 
mon  washing  soda  and 
water  (a  cupful  to  a 
gallon  of  warm  water)  to  remove  any  dirt, 
furniture  paste,  etc.,  using  a  little  pumice 
powder  or  powdered  bath  brick  to  assist. 

Taking  the  Work  Apart.—  It  will  simplify 
our  work  somewhat  by  taking  _  apart  as 
much  as  convenient.  Thus  it  is  a  good 
plan  to  unhinge  all  doors,  remove  all  carv¬ 
ings  that  may  be  screwed  on  from  the  back 
— not  forgetting  to  put  some  tallying  mark 
on — and  remove  all  knobs,  brass  fittings,  etc. 
The  doors  can  be  better  handled  on  the 
bench,  and  the  comers  of  panels  worked  up 
better ;  the  carvings  can  be  varnished 
better,  and  if  it  be  a  chiffonier  we  have 
in  hand,  and  the  carvings  are  planted  on,  as 


is  often  done,  a  much  cleaner  job  is  made  if 
we  first  remove  these  ;  for,  be  as  careful  as 
you  may,  you  will  find  it  a  difficult  task 
to  polish  inside  the  intricacies  of  the  open 
carvings  equal  to  the  flat  surface. 

Sweating.  —  The  cracked,  fretful,  and 
greasy  appearance  of  polished  work  after  it 
has  stood  a  few  weeks  or  months  is  called, 
in  polisher’s  parlance,  “sweating.”  The 
why  and  wherefore  of  this  appearance  is 
difficult  to  determine  without  knowing 
something  of  the  inner  workings  or  con¬ 
ditions  under  which  it  was  done.  It  may 
be  that  the  workman  was  “  sweated  ”  in 
price,  so  had  to  scamp  his  work,  either  by 
putting  on  an  insufficient  body  of  polish,  or 


Fig.  3.— Entrance,  showing  Two  Sections  of  Roof. 

the  use  of  cheap,  inferior,  or  adulterated 
materials  ;  or  it  may  be  that  the  greater 
part, such  as  filling  and  bodying-in,was  done 
by  boy  or  girl  labour,  and  they  may  have 
been  too  lavish  in  the  use  of  oil  ;  or  it  may 
be  that  the  fault  lies  in  the  “  filling-in  ” 
being  of  too  oily  or  greasy  a  nature,  such  as 
Russian  tallow,  which  is  sometimes  used. 
The  glaze  rubber  may  have  been  used  too 
freely  on  a  greasy  foundation,  thus  giving  a 
brilliancy  at  the  expense  of  permanency. 
Not  alone  can  the  blame  be  all  put  upon 
the  “  poor  shiners,”  as  they  are  sometimes 
called.  The  cabinet-maker  may  have  cleaned 
off  his  work  too  soon  after  laying  on  his 
veneer,  so  causing  the  veneer  to  crack,  the 
blame  for  which  may  be,  and,  indeed,  often 
is,  put  upon  the  polisher’s  shoulders. 

These  are  but  a  few  of  the  causes  for 
which  we  must  look  for  “seating.”  A 
whole  chapter  might  easily  be  devoied  to 
the  subject.  What  concerns  us  most  at 


Fig.  2.— Plan  of  Roof. 

present  is  its  removal,  and  the  restoring  of 
the  original  polish. 

Bruises. — The  necessary  cleaning-off  of 
dirt,  etc.,  having  been  accomplished,  look  to 
the  bruises,  either  scraping  out  or  bringing 
up  level,  by  means  of  a  hot  iron  and  wet 
brown-paper,  or  by  filling  up  with  “  Hard 
Stopping  how  to  make  and  use  which, 
refer  to  Work,  No.  150,  Yol.  III.,  page  726. 
This  being  done,  and  having  made  good  all 
defective  parts,  wipe  all  over  with  an  oily 
rag  :  it  assists  the  new  polish  to  take  more 
kindly  to  the  old.  It  will  probably  be 
found  that  in  scraping  out  the  bruises  and 
in  cleaning-off  level  any  new  piece,  and  the 


consequent  cleaning-off  the  polish,  that  it 
leaves  a  light  patch.  More  especially  will 
this  be  the  case  if  the  damaged  portion  has 
been  previously  coloured-up  by  means  of 
stains,  dry  colours,  or  dyed  polish. 

Colouring-up  or  Matching. — If  t-he  job  in 
hand  is  of  mahogany,  it  is  generally  sufficient 
to  wipe  over  the  damaged  portion  with  red 
oil  (alkanet  root  steeped  in  linseed-oil), 
working  up  with  red  polish.  Should  it, 
however,  be  of  walnut,  I  have  matched 
many  a  little  place  and  scratches  in  soft 
resinous  varnish  by  wiping  over  with  as- 
phaltum  dissolved  in  turps  (one  pennyworth 
to  |  pint  turps).  Should  the  place,  however, 
be  a  piece  of  sap  or  other  light  portion, 
having  previously  gone  over  the  light  por¬ 
tion  several  times  with  the  polish  rubber  to 
prevent  the  grain  from  rising,  take  a  small 
tuft  of  wadding,  saturate  it  with  3  parts  of 
methylated  spirits  to  1  part  of  polish  ;  take 
up  on  this  a  small  quantity  of  Vandyke 
brown  or  brown  umber,  press  and  mix  well 
on  the  back  of  a  worn  piece  of  glass-paper, 
wipe  carefully  over  the  light  portions,  thin¬ 
ning  out  with  spirits  if  too  dark,  picking  up 
a  little  more  colour  wuth,  perchance,  a  little 
black  if  not  dark  enough. 

The  wavy  appearance  may  be  given  by  a 
tremulous  movement  of  the  hand,  and  a 
mottled  appearance  by  a  little  dabbing  with 
a  badger  softener  or  clean,  soft  dusting¬ 
brush  while  the  colour  is  still  wet.  Black 
and  red  veins  may  be  given  by  picking  up  a 
little  dry  black  or  red  stain  on  the  corner  of 
the  tuft  of  wadding  and  applying  it  care¬ 
fully,  taking  some  surrounding  portion  as 
a  pattern.  If  the  job  is  of  rosewood,  use  a 
little  red  stain  and  dry  black  in  combina¬ 
tion  ;  if  birch  or  oak,  use  yellow  ochre.  _  If 
the  job  in  hand  is  a  large  one,  and  requires 
staining  all  over,  and  you  feel  it  is  not  pos¬ 
sible  to  gain  the  desired  result  by  means  of 
dyed  polish  applied  with  the  rubber,  mix 
the  colours  in  a  pot,  3  parts  of  spirit  to  1  of 
polish,  and  apply  with  a  camel’s-hair  brush. 
It  is  better  to  give  two  or  more  coats  thus 
of  weak  stain  than  one  strong  one  ;  you  are 
not  so  liable  to  get  it  patchy. 

Allow  a  few  minutes  to  elapse  for  the 
stain  to  set,  then  smooth  down  with  a  piece 
of  worn,  fine  glass-paper,  and  give  a  coat  of 
thin  brush  polish  or  spirit  varnish  to  set 
the  colours  previous  to 
polishing,  which  can  be 
proceeded  with  in  about 
ten  minutes  Mahogany, 
rosewood,  and  walnut 
goods,  if  not  inlaid,  are 
generally  improved  by 
working  up  with  polish 
just  tinged  by  the  ad¬ 
dition  of  a  little  red  stain 
(made  by  dissolving  two 
pennyworth  of  Bismarck 
brown  in  £pint  of  spirits); 
other  colours  may  be 
mixed  with  polish  to  be 
applied  with  the  rubber. 
But  in  using  these  dyed  polishes,  do  not 
forget  to  leave  off  with  that  rubber  when 
you  have  just  the  right  tinge ;  it  is  better 
to  take  another  rubber,  and  finish  off  with 
clear  polish.  Many  a  job  has  a  patchwork 
appearance  for  want  of  this  precaution. 

Finishing-off.— In  repolishing,  the  founda¬ 
tion  being  already  laid,  the  polish  is  not 
required  quite  so  thick  as  in  polishing  from 
the  bare  wood  ;  and  in  the  final  stage,  or 
finishing-off,  any  trace  of  greasiness  may  be 
effectually  removed  by  well  rubbing  with  a 
swab  of  dean,  soft  rag,  fairly  damp  (not 
wet)  with  spirits,  on  the  face  of  which  has 
been  sprinkled  a  few  drops  of  glaze. 
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HOW  TO  MAKE  A  PHONOGRAPH. 

BY  WILLIAM  DUFF. 

Introduction  —  Prophecies  regarding  certain 
Inventions  —  Their  Fulfilments  —  The 
Telephone— The  Electric  Light— Accumu¬ 
lators— The  Perfected  Phonograph — The 
Phonograph  as  a  Scientific  Toy — The 
Principle  of  the  Phonograph. 

During  the  last  few  years  a  great  many 
very  wonderful  things  have  happened.  All 
the  great  forces  of  Nature  seem  to  have  sud¬ 
denly  become  more  obedient  to  the  will  of 


j  at  the  same  time  without  the  least  danger 
!  of  them  becoming  jumbled  or  mixed  up. 

Sometimes,  however,  the  shadow  which 
the  coming  event  has  cast  before  it  is  greater 
than  the  reality.  For  instance,  when  the 
;  telephone  was  first  talked  about  we  were 
i  almost  afraid  to  speak  its  name  ;  for  it  was 
going  to  reveal  all  secrets — every  word  that 
we  uttered  was  going  to  be  heard,  not  only 
by  our  next-door  neighbour,  but  by  those 
living  at  the  extremes  of  the  earth.  If  a 
wire  was  simply  passed  through  the  key¬ 
hole  of  our  door  we  were  to  be  at  the  mercy 


in  this  direction  we  invariably  look  out  for 
the  proverbial  grain  of  salt.  That  it  is 
making  rapid  strides  towards  becoming  the 
best  of  artificial  lights  I  will  not  deny  ;  but 
it  is  far  from  holding  the  position  which  has 
been  prophesied  for  it.  For  instance,  in  the 
beginning  of  the  year  1879  one  of  the  London 
dailies  stated  that  Mr.  Edison  could  at  that 
time  supply  this  light  for  practical  domestic 
purposes  at  less  than  half  the  price  of  gas. 
About  the  same  time  the  whole  scientific 
world  was  startled  with  the  intelligence 
that  a  Frenchman  had  discovered  a  method 


A  Phonograph.  Fig.  1. — Front  Elevation  of  Phonograph  with  Mouthpiece  and  Diaphragm  removed — A,  Ease  with  Drawer  ;  B,  B,  Standaras  or  Uprights ; 
C,  Top  hinged  to  Uprights  ;  D.  Iron  or  Steel  Shaft,  one  end  screwed ;  E,  Cylinder  ;  F,  F,  Hinges  ;  G,  G,  Brass  Knobs  ;  H,  H,  Brass  Eyes  to  take  a  Hook 
not  shown  in  the  Figure  ;  I,  Heavy  Fly-wheel ;  J,  Handle.  Figs.  2,  3,  and  4.— Details  of  Standards  or  Uprights.  Fig.  5.— Brass  PI  te  in  which  the 
Screw  Thread  of  the  Shaft  works,  shown  by  Dotted  Lines  in  Fig.  4.  Fig.  6. — Top  with  Hole  in  Centre.  Fig.  7.— Section  of  Mouthpiece.  Fig.  8. — 
Stylus  or  Needle.  Fig.  9.— Section  of  Mouthpiece,  Top,  etc.— M,  Mouthpiece  ;  D,  Diaphragm  of  the  Thin  Ferrotype  Plate  ;  N,  Stylus  or  Needle ; 
S,  Adjusting  Screw  ;  X,  Block  of  Wood  or  Cork  holding  the  Needle  and  attached  to  Diaphragm  ;  the  Curved  Line  shows  the  Cylinder.  Fig.  10.— 
Portion  of  Shaft  showing  the  Nails  to  keep  the  Cylinder  from  turning  on  Shaft. 


man  than  kitlierto.  It  is  not  only  that  new 
inventions  are  being  brought  to  light  day 
after  day,  but  time-honoured  institutions, 
such  as  the  steam  engine,  are  being  roused 
to  greater  energy.  We  can  travel  faster  both 
by  land  and  sea  now  than  we  could  do  a  few 
years  ago.  Wg  used  to  think  the  “  needle 
telegraph  ”  of  Professor  Wheatstone  a  mar¬ 
vellous  invention,  and  the  operating  clerk 
who  could  transmit  twenty  or  thirty  words 
uer  minute  a  paragon  of  expertness ;  but 
this  is  very  much  altered  now,  for  with  the 
present  systems  as  many  as  400  words  per 
minute  can  be  sent  along  a  single  wire,  and 
five  or  sLx  messages  conveyed  over  one  wire 


of  the  unprincipled  gossip  or  scandal¬ 
monger.  Eut,  fortunately,  it  has  fallen 
short  of  this,  and  we  know  that  even  with 
the  best  of  instruments,  fitted  in  the  most 
approved  manner,  general  conversation  is  by 
no  means  a  possibility— in  fact,  we  must 
speak  very  deliberately  and  listen  very  at¬ 
tentively  if  wre  want  to  use  it  at  all.  Still, 
we  have  the  telephone,  and,  although  it 
has  not  fulfilled  the  dream  of  its  inventors, 
it  serves  a  very  useful  purpose  in  our  every¬ 
day  business  life. 

We  have  become  so  well  used  to  puffs 
about  the  electric  light,  that  when  we  hear 
of  anything  very  wonderful  going  to  happen 


of  storing  electricity;  and  immediately  there 
arose  the  cry  that  this  wonderful  power  was 
going  to  do  everything  for  us.  It  would,  of 
course,  displace  steam  and  all  other  motive- 
powers,  gas  and  all  other  illuminants.  The 
accumulator  or  “  secondary  battery,  charged 
with  electricity,  would  be  delivered  to  the 
consumer  like  other  goods,  and  returned 
empty  to  be  charged  again  ”  ;  but  this  pro¬ 
phecy  has  not  yet  been  fulfilled.  Accumu¬ 
lators  have  their  sphere  of  action,  but  just 
now  it  is  limited. 

Let  not  the  reader  imagine  that  I  write 
these  things  in  a  carping,  peevish  spirit. 

I  Far  be  it  from  me.  1  am  just  as  ready  to 
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hail  a  new  thing  and  puff  its  merits  as  any¬ 
one  ;  but  an  invention  in  the  hands  of  its 
originator  is  not  quite  the  same  as  it  is 
before  the  public,  and  we  must  excuse  him 
if  he  does  over-estimate  its  usefulness. 

You  will  be  quite  ready  now  for  the  state¬ 
ment  that  I  am  going  to  make  regarding  the 
“  perfected  phonograph.”  It  is  simply  this  : 
I  have  no  hesitation  in  saying  that  it  will  be 
a  long  time  before  this  instrument  does  all 
that  has  been  prophesied  regarding  it — in 
fact,  I  do  not  believe  that  it  ever  will.  There 
has  been  too  much  claimed  for  it.  It  is 
going  to  be  the  business  correspondent  of 
the  future,  the  shorthand-writer  of  the 
future — to  take  entirely  the  place  of  the  pen 
■ — and  those  who  have  been  foolish  enough  to 
spend  their  time  in  learning  to  write  may 
fall  back,  and  Gillot  and  Heath  may  shut  up 
their  factories.  In  fact,  the  newspaper  offices 
may  shut  up,  and  beat  their  type  into  foil, 
for  we  need  not  bother  reading  any  more. 
We  can  have  the  news  talked  to  us  while  we 
chip  the  top  of  our  egg  and  munch  our 
toast  at  the  breakfast-table.  All  the  great 
speeches  will  be  delivered,  not  only  in  the 
words,  but  in  the  accents  of  the  speaker. 

In  the  evenings  we  can  draw  in  our  chair 
to  the  fire,  and  sit  comfortably  there  while 
our  favourite  soprano  or  tenor  is  turned  on. 
The  great  singers  are  not  going  to  sing  any 
more  in  public  ;  they  will  sing  their  songs 
in  the  quiet  of  their  own  rooms  to  the 
phonograph,  and  retail  the  phonograms  at 
a  price  within  the  reach  of  all. 

These  are  but  a  few  of  the  things  that 
have  been  foretold  of  the  phonograph.  That 
it  will  accomplish  all  this  I  am  sure  it  never 
will,  and  lam  just  as  sure  it  will  be  a  long 
time  before  it  finds  itself  at  home  on  the 
merchant’s  desk,  which  seems  the  most  sen¬ 
sible  part  of  the  prophecy. 

As  a  scientific  toy,  the  phonograph  has  en¬ 
joyed  a  somewhat  lengthened  popularity, 
and  attempts  have  been  made  again  and 
again  to  raise  it  from  that  position.  As  a 
scientific  toy  thewriter  of  the  present  articles 
has  known  it  for  many  years,  and  as  such  he 
now  presents  it  to  the  readers  of  Work, 
with  the  assurance  that  many  a  pleasant 
evening  may  be  spent  in  its  company. 

The  instrument  which  I  am  going  to  de¬ 
scribe  is  very  simple  in  design,  requiring  no 
special  tools  or  machinery  to  construct  it, 
the  only  part  presenting  any  difficulty  being 
the  stylus  or  needle.  The  perfected  phono¬ 
graph  is,  on  the  other  hand,  a  very  compli¬ 
cated  machine,  the  chief  part  of  which  lies 
in  the  motor  which  is  employed  to  give  that 
regularity  of  motion  which  its  inventor  con¬ 
siders  a  sine  qud  non. 

The  phonograph  is  an  instrument  which 
can  reproduce  articulate  sounds  spoken  into 
it.  The  voice  of  the  speaker  is  directed  into 
a  funnel  which  converges  the  sonorous  waves 
upon  a  diaphragm  carrying  a  style.  The 
vibrations  of  the  diaphragm  are  impressed 
by  means  of  this  style  upon  a  sheet  of  tin- 
foil,  which  is  fixed  on  the  outside  of  a  cylin¬ 
der  to  which  a  spiral  motion  is  given— he., 
when  turning  the  handle  the  cylinder  travels 
endwise.  After  this  has  been  done  the 
cylinder  with  the  tinfoil  on  it  is  shifted 
back  to  its  original  position,  the  style  is 
brought  into  contact  with  the  foil  as  at  first, 
and  the  cylinder  is  then  turned  as  before. 
The  indented  record  is  thus  passed  beneath 
the  style,  and  forces  it  and  the  attached  dia¬ 
phragm  to  execute  movements  resembling 
their  original  movements.  The  diaphragm 
accordingly  emits  sounds  which  are  imita¬ 
tions  of  those  previously  spoken  or  sung 
into  it.  In  my  next  paper  I  will  enter  fully 
into  the  particulars  of  construction. 


MICRO-PHOTOGRAPHY  WORK. 

BY  ARTHUR  RENAUD  (B.A.  OXON.). 

Manufacture  of  Negatives  required  for  Lan¬ 
tern  Slides  —  Different  Developers  suit¬ 
able  for  the  Work. 

The  actual  manufacture  of  lantern-slide 
negatives  from  the  object  under  the  micro¬ 
scope  can  be  achieved  by  any  method  in 
which  the  operator  is  most  expert.  It 
will  be  found  that  a  great  deal  of  the 
character  of  the  result  depends  on  the  sub¬ 
ject  to  be  taken.  The  preparations  should 
be  perfectly  clean,  with  the  object  sufficiently 
flat  to  allow  of  being  focussed  sharply  all 
over.  Certain  objects,  in  which  yellow  or 
yellowish-brown  colours  exist,  will  not  trans¬ 
mit.  light,  or  so  imperfectly  as  to  be  hardly 
available,  for  photography.  When  mounting 
objects,  if  they  are  intended  to  be  photo¬ 
graphed,  it  will  be  found  a  good  plan  to 
bleach  many  of  them — such  as  insects  and 
their  parts  by  long  maceration  in  turpentine, 
and  sections  of  dark-coloured  wood  by  nitric 
acid,  etc. 

The  negative  should  not  be  over-exposed  ; 
at  the  same  time  under-exposure  for  lantern 
slides  is  complete  ruin,  as  all  the  finest 
details  of  the  object  are  wanted.  A  long 
exposure  and  a  development  with  a  strongly 
restrained  developer  is  perhaps  a  good  plan, 
as  the  details  are  thus  secured,  and  yet  a 
thin,  misty  image  from  over-exposure  is 
avoided.  Plates  exposed  to  gas  or  lamp¬ 
light  will  be  found  to  take  longer  to  com¬ 
mence  developing  than  those  exposed  to 
sunlight ;  once  begun,  however,  it  goes  on 
easily  enough,  and  quite  as  perfect  pictures 
as  those  produced  by  sunlight  may  readily 
be  obtained.  The  time  of  exposure  is  not 
easily  judged,  as  it  is  so  dependent  on  the 
nature  of  each  object.  Practical  experiment 
will  be  your  only  guide.  A  negative  with 
good  strong  contrasts  is  to  be  aimed  at,  as 
if  required  for  making  lantern  slides,  the 
slide  will  be  certain  to  follow  the  lead  of 
the  negative  from  which  it  is  produced, 
and,  if  that  is  thin  and  wanting  in  contrast, 
the  lantern  slide  will  almost  inevitably  be 
the  same,  and  give  a  washed-out  picture  in 
the  lantern. 

The  ferrous  oxalate  developer  is  well 
known,  and  can  be  found  in  any  of  the 
innumerable  text-books  of  photography 
published.  It  has  great  advantages  of  its 
own,  but,  unfortunately,  it  also  has  dis¬ 
advantages,  one  of  which  is  that  it  is  not  so 
easy  to  compensate  for  under-  or  over-ex¬ 
posure  with  this  developer.  For  those  who 
prefer  the  old  pyrogallic  acid  developer 
there  is  a  method  of  development  with 
sodic  sulphite,  which  gives  black  tones 
instead  of  yellow  ones — an  important  con¬ 
sideration  when  developing  the  negative, 
and  absolutely  necessary  in  the  case  of  the 
lantern  slide.  The  formula  I  prefer  is  known 
as  Berkeley’s— A  :  Pyrogallic  acid,  1  oz. ; 
sodic  sulphite,  4  oz.  ;  ammonium  bromide, 
600  grs.  3  citric  acid,  60  grs.  ;  water,  up  to 
12  oz.  B :  Strongest  liquor  ammonia 
('880),  2  parts  ;  distilled  water,  1  part. 

A  is  mixed  by  dissolving  the  sodic  sul¬ 
phite  and  bromide  of  ammonia  in  hot  water, 
adding  the  citric  acid.  When  these  are 
dissolved  the  solution  is  poured  over  the 
pyrogallic  acid,  and  the  mixture  is  then 
made  up  to  12  fluid  oz.  with  more  water. 
When  about  to  develop,  1  dr.  of  A  is 
diluted  to  2  oz.  with  water,  and  succes¬ 
sive  small  portions  of  B,  beginning  with 
about  5  drops,  are  added  to  it  in  another 
vessel  until  the  picture  appears.  Develop¬ 
ment  will  be  much  slower  than  without 


the  sulphite,  etc.,  but  the  result  will  bfe 
a  dense  black  negative,  which  will  give  an 
equally  black  lantern  slide,  all  the  details 
being  very  sharply  drawn,  and  therefore 
very  suitable  for  enlarging. 

The  hydroquinone  developer  is  considered 
by  many  to  be  the  developer  par  excellence 
for  lantern  slides.  I  give  a  formula  used 
with  Thomas’  plates,  which  gives  extremely 
good  results — No.  1 :  hydroquinone,  100  grs.  3 
sodium  sulphite,  2  oz.  ;  citrie  acid,  60  grs. ; 
potassium  bromide,  40  grs. ;  water,  up  to 
20  oz.  No.  2  :  sodium  hydrate,  760  grs. 3 
water  up  to  20  oz. 

In  cold  weather  equal  parts  of  Nos.  1 
and  2  are  used,  but  in  hot  weather  many 
workers  have  found  this  too  strong,  and  it  is 
preferable  to  dilute  it  with  an  equal  quan¬ 
tity  of  water,  adding  an  extra  3  or  4  grs. 
of  bromide  of  potassium  for  every  1  oz.  of 
developer.  If  the  plate  is  over-exposed,  the 
high  lights  can  be  brought  up  with  this 
diluted  developer ;  and  the  detail  after¬ 
wards  brought  out  by  using  the  normal 
developer — i.e.,  equal  parts  of  each. 

I  am  supposing  that  the  actual  details  of 
development  are  known  to  the  reader,  as 
plenty  of  information  has  been  given  in 
former  numbers  of  this  paper.  Guides  also 
abound,  priced  from  sixpence  upwards. 
One  of  the  best  and  about  the  latest  pub¬ 
lished  is  that  by  Mr.  J.  Eaton  Fearn.  This 
is  a  shilling  book,  and  in  it  you  will  find  a 
chapter  on  lantern-slide  making,  which  will 

31ement  my  instructions.  Of  the  older 
3S,  Burton’s  “  Modern  Photography  ” 
gives  you  the  most  for  your  shilling,  and 
there  is  a  “  Beginner’s  Guide,”  at  sixpence, 
published  by  Messrs.  Perken  &  Rayment. 
Another  admirable  and  much  larger  work 
is  Marion  &  Co.’s  “Practical  Guide  to 
Photography  ” ;  this  costs  half-a-crown. 

It  is  possible  to  produce  stereoscopic 
^photographs  of  microscopic  objects,  but  the 
apparatus  required  is  rather  elaborate  ;  and, 
as  it  is  not  strictly  available  for  lantern 
slides,  I  will  refer  my  readers  to  page  256 
of  Dr.  Lionel  Beale’s  book  on  “How  to 
Work  with  the  Microscope,”  where  various 
methods  will  be  found.  The  simplest  is 
certainly  that  of  Mr.  Heisch,  who  recom¬ 
mended  an  adapter  for  the  object-glass, 
carrying  a  tube  which  can  be  turned  half 
round  by  a  lever  outside.  In  this  tube  is 
another  which  has  a  stop  to  cut  off  half  the 
pencil  of  light  proceeding  from  the  object- 
glass  ;  when  this  sliding  tube  is  placed  in 
proximity  to  the  back  lens  of  the  objective, 
the  field  on  the  ground  glass  of  the  camera 
is  equally  illuminated  in  all  positions  of  the 
stop.  Now  the  first  picture  is  taken  on 
half  the  prepared  plate,  and  the  stop  is 
turned  round  until  it  is  in  a  position 
directly  opposite  where  it  was  during  the 
first  exposure.  The  other  half  of  the  plate 
is  now  placed  in  position,  and  a  second 
exposure  takes  place.  The  two  pictures 
combined  give  a  stereoscopic  effect.  In  the 
case  of  thick  objects  the  near  surface  should 
be  focussed  for  one  picture  and  the  farther 
surface  for  the  other. 


AN  EASILY-CONSTRUCTER  AIR  COM¬ 
PRESSOR. 

BY  T.  R.  BLACKETT. 

Introduction— Class  of  Compressor— Cast-Iron 
Work — Steam  Cylinder— Particulars  of 
Ditto  —  Air  Cylinder  —  Particulars  of 
Ditto— Bed-Plate— Piston,  Fly-Wheel, etc. 
— Wrought-Iron  Work— Air  Beceiver. 

It  is  my  intention  in  this  article  to  give  the 
proper  working  detail  of  an  air  compressor 


WORK. 
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and  receiver,  these  details  having  been  taken 
from  one  in  every  day  use  in  a  manufactory. 
To  convey  my  meaning  clearly  to  my  readers, 
so  that  one  and  all  may  grasp  the  design, 
etc.,  I  have  selected  what  may  be  termed  a 
“  single  acting  air  compressor.” 

It  will  be  seen  by  the  general  view,  that 
by  adopting  thi-s  design  we  shall  be  able  to 
do  away  with  both  connecdng-rod  and  hori¬ 
zontal  motion  bars,  the  compressor  resem¬ 
bling  the  form  of  donkey  pump  that  one  sees 
on  board  ship  in  the  engine-room,  but  in  the 
present  instance  we  have  it  horizontal  in¬ 
stead  of  vertical. 

We  will  commence  in  the  first  instance 
with  the  cast-iron  work,  assuming  that  we 
have  the  services  of  a  pattern-maker  handy. 
Fig.  1  will  give  us  sufficient  idea  of  the  form 
of  steam  cylinder  we  require,  which,  when 
finished,  should  be  of  the  following  dimen- 
sio  n  s  :  — 

Diameter, 

8  in.;  thick¬ 
ness  of  me¬ 
tal  to  bef 
in.  ;  length 
of  cylinder 
(that  is, 
from  face 
to  face)  to 
be  1  ft.  3t 
in.;  so  that 
the  pistons 
having  a 
stroke  of 
1  ft.,  and 
the  spigot 
of  the 
cylinder 
cover  being 
let  into  the 
cylinder 
|  in.,  there 
will  be  a 
clearance 
of  f in.  at 
each  end 
of  the 
stroke  for 
the  piston. 

We  must 
reme  mber 
th  a  t  th  e 
piston  is  2 
m.  thick. 

Having 
so  far  de¬ 
termined 
that  our 
cy 1 i n  der 
shall  be  one 


The  cylinder  covers  for  this  cylinder  to  be 
as  per  sketch,  which,  I  think,  will  convey 
sufficient  information  that  any  practical 
pattern-maker  will  grasp  at  a  glance. 

Let  us  now  turn  our  attention  to  the  air 
cylinder.  It  is  to  be  6  in.  in  diameter,  and 
the  same  stroke  as  the  steam  cylinder  ;  the 
thickness  of  metal  to  be  f  in.,  and  thickness 
of  its  flange  at  the  back  end  to  be  §  in.  It 
will  be  seen  in  this  case  that  the  one  cylinder 
cover  of  the  air  cylinder  is  minus  the  usual 
spigot,  and  contains  also  the  necessary  suc¬ 
tion  and  delivery  valves  (Fig.  2).  With 
regard  to  the  bed-plate,  it  must  be  of  £  in. 
section  at  its  weakest  part,  and  have  what 
are  known  as  chipping  pieces  on  each  end,  so 
that  the  two  cylinders  when  planed  can  be 
firmly  bolted  down  to  it. 

For  the  remainder  of  our  cast-iron  work 
we  must  look  to  the  eccentric  sheave,  slide 


Air  Compressor.  Fig.  1.— General  View  of  Air  Compressor — A,  Foundation  to  tie  of  Stone  or  Concrete  ;  B,  Bed-plate; 
C,  Steam  Cylinder ;  D,  Air  Cylinder  ;  E,  Fly-wheel  ;  F,  Delivery  Valve  ;  G,  Suction  Valve.  Fig-.  2.—  Showing  Suction 
and  Delivery  Valves— F,  Delivery  Valve  ;  G,  Suction  Valve.  Fig.  3.— Giving  Throw  of  Eccentric  Sheave  from  a  to  a. 
Fig.  i.  — Giving  Sectional  View  of  Slide  Valve.  Fig.  5.— Crank  Shaft  for  Air  Compressor— H,  Eccentric  Sheave;  J,  Fly¬ 
wheel  End. 


of  8  in.  diameter  and  12  in. 
stroke,  we  will  now  attend  to  the  dimensions 
of  steam  and  exhaust  ports.  Let  us  say 
for  the  area  of  steam  port  that  area  of 
cylinders  in  square  inches-f-12  will  be  a 
very  good  proportion,  which  will  be  in. 
nearly,  say  4£  in.  area.  Now  for  the  length 
of  steam  port,  let  us  say,  diameter  of 
cylinder  in  inches  x  ‘7,  which  will  be  5'6  in., 
say  5,i  in.,  which  will  be  near  enough  for 
all  practical  purposes.  Then  for  the  width 
of  the  steam  port,  which  is  found  by  divid¬ 
ing  the  area  of  the  port — that  is,  4J  in.— by 
its  length,  which  is  5.|  in. ;  this  will  give  us, 
roughly  speaking,  |  in. 

This  system  of  getting  out  the  sizes  for 
cylinders  I  have  found  from  practice  to 
answer  very  well  indeed,  but  many  engineers 
have,  of  course,  their  likes  and  prejudices  on 
such  matters.  Let  us  now  make  the  width 
of  our  exhaust  port  If  in.,  which  will  also 
be  a  good  proportion.  The  width  of  bar 
from  the  edge  of  steam  port  to  the  edge  of 
the  exhaust  port  is  to  be  |  in. 


valve,  and  the  steam  and  air  pistons,  not 
forgetting  the  fly-wheel. 

Now,  if  we  were  to  allow  no  “  lap  ”  on  the 
slide,  the  travel  of  the  valve  would  be  only 
twice  the  width  of  the  steam  port,  which 
would  be  14  in.  But  as  we  must  cut  off 
steam  before  the  end  of  the  stroke,  we  will 
give  the  valve  £  in.  “  lap  ”  ;  this  will  make 
the  travel  of  the  valve  equal  to  2  in.,  there¬ 
fore  we  must  give  the  eccentric  sheave  1  in. 
throw — i.e.,  the  distance  from  a  to  a,  Fig.  3. 
The  eccentric  sheave  in  this  case  to  be  a 
plain  disc  of  metal,  as  shown  in  the  figure. 
Next  take  the  slide  valve  as  per  sketch  (Fig. 
4)?  so  as  to  be  connected  up  by  a  through 
slide  spindle,  which  scarcely  needs  expla¬ 
nation. 

We  will  next  make  the  steam  piston.  It 
is  to  be  8  in.  diameter,  and  to  have  two 
grooves  turned  in  it  to  receive  the  piston 
rings,  the  grooves  to  be  ^  in.  deep  and  |  in. 
broad. 

Then  the  air  piston  is  to  be  6  in.  diameter, 
and  to  have  two  grooves  turned  in  it  also, 


|  in.  broad  arid  ^  in.  deep  ;  these,  of  course, 
are  the  finished  sizes,  and  care  must  be 
taken  that  proper  allowances  are  made  for 
shrinkage  when  the  patterns  are  first  made. 
The  piston  rings  in  both  these  cases  to  be 
made  of  cast-iron,  their  diameter  to  be,  when 
turned,  8y\  in.  for  the  steam  piston  and 
6i  in.  for  the  air  piston  ;  this  is,  of  course, 
before  they  are  cut  and  fitted  to  their  re¬ 
spective  cylinders. 

A  very  good  style  for  piston  rings  is  to  bore 
out  the  inside  first  to  the  required  size,  and 
then  shift  the  job  in  the  chuck,  so  that  wehave 
one  side  of  the  ring,  say,  ^  in.  thinner  than 
the  other  (Ar  in.  would  answer  very  well  in 
the  present  instance);  this  is  the  part  that 
we  would  have  to  cut  and  fit  the  ring  to  the 
cylinder.  It  will  be  seen  that  by  adopting 
this  method  the  thickest  part  of  the  ring 
opposite  the  cut  would  have  a  tendency  to 

springopen 
the  ring, 
more  so 
than  if  we 
had  turned 
the  whole 
ring  of 
equal  sec¬ 
tion.  The 
fly-wh  eel 
should  be 
about  3  ft. 
3  in.  dia¬ 
meter,  and 
about  3 
c  w  t .  in 
weight. 

The 
wrought- 
iron  work 
will  be  our 
next  con¬ 
sideration. 
The  crank 
shaft, 
which  can 
be  bought 
at  any 
forging 
c  o  mpany’s 
works 
ready 
made,  to 
be  as  per 
sketch 
(Fig.  5). 

Then  the 
two  piston- 
r o  d  s  to 
unite  in 

one  common  orosshead  (as  shown  in  Fig.  1), 
secured  by  bolts  through  distant  pieces  at 
x  x,  and-  having  a  nice  split  crank-pin  brass 
for  the  crank-pin  to  work  in.  This  means 
of  changing  a  reciprocating  motion  into  a 
circular  one  answers  our  purpose  at  the 
present  time  fairly  well. 

Here  we  have  the  principal  instructions 
necessary  for  constructing  an  ordinary  single- 
acting  air-compressing  engine  which  will 
give  a  continuous  supply  of  air  at  a  pressure 
of  35  lbs.  per  square  inch  through  a  1  in. 
delivery  pipe,  the  engine  to  run  at  the  rate 
of  100  revolutions  per  minute. 

These  air  engines,  as  they  are  sometimes 
called,  are  used  extensively  in  our  large 
chemical  industries  for  drilling  rock,  and  for 
other  purposes  too  numerous  to  think  of. 
Now  with  regard  to  our  air  receiver.  It  is  a 
well-known  fact  that  the  best  shape  of  re¬ 
ceiver  is  that  of  an  egg — that  is,  for  stand¬ 
ing  any  great  pressure.  Well,  the  next 
best  will  be  a  cylinder,  so  we  must  just  have 
a  receiver  cast  in  the  form  of  a  cylinder 
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closed  at  each  end,  and  of  the  same  thick¬ 
ness  as  the  air  cylinder  of  the  engine.  This 
receiver  must  be  fitted  with  a  pressure  gauge, 
a  blow-off  cock,  and  a  spring-loaded  safety 
valve,  as  well  as  any  other  necessary  stop 
valves  connected  to  the  system  that  the  air 
compressor  and  receiver  has  to  work. 


HOW  TO  MAKE  A  CHEAP  SPIRIT 
LAMP,  BUNSEN  BURNER,  BLOW¬ 
PIPES,  ETC. 

BY  H.  B.  STOCKS. 

Usual  Form  of  Glass  Spirit  Lamp— Cheap 
Form — Materials  Required — Method  of 
Making — Cost— Bunsen  Burner — Utility  of 
the  Burner  —  Construction  —  Materials 
Required — Method  of  Making — Method  of 
Adjusting  Gas  and  Air- 
Useful  Blowpipe  Adjunct. 

I  have  noticed  in  Work  a 
growing  interest  in  heat¬ 
giving  appliances.  Certainly 
no  one  could  have  a  greater 
name,  so  far  as  gas-heating 
appliances  are  concerned, 
than  Fletcher  of  Warring¬ 
ton  ;  but  it  is  within  the 
reach  of  all  to  make  their 
own  appliances,  even  if  they 
do  not  at  the  same  time 
make  a  great  name. 

I  have  spent  some  little 
time  in  elaborating  the  sim¬ 
plest  forms  of  spirit  lamp, 

Bunsen  burner,  and  blow- 

{fipes,  and  intend  in  the  fol- 
owing  lines  to  describe 
them.  The  description  will, 

I  hope,  be  useful  to  those 
studying  chemistry,  and  to 
those  in  trade  who  need 
such  appliances. 

Spirit  Lamp. — The  spirit 
lamp  which  we  see  usually 
in  chemical  laboratories 
consists  of  a  glass  vessel  to 
hold  the  spirit,  with  an 
•earthenware  or  brass  tube 
in  the  mouth  of  it  through 
which  the  wick  passes,  and 
over  this  is  a  glass  cap  ground 
to  fit  on  the  lower  vessel  so 
as  to  prevent  evaporation 
when  the  lamp  is  not  in  use 
{Fig.  1).  There  are  other 
forms  of  spirit  lamps  used 
by  plumbers,  differing  in  the 
material  of  which  they  are  made.  There 
is  described  the  making  of  one  on  p.  696, 
Yol.  II.  of  Work. 

What  I  wish  to  describe  is  a  cheap  form 
of  the  glass  spirit  lamp.  Provide  your¬ 
self  with  a  two-ounce  wide-mouthed  bottle 
and  cork  to  fit  it,  the  holder  portion  of  a 
penholder,  some  unwoven  cotton  wick,  and 
methylated  spirit.  By  means  of  pliers  break 
off  the  portion  of  the  holder  which  grips  the 
pen,  and  you  then  have  a  steel  tube.  Make 
a  hole  in  the  centre  of  the  cork  to  fit  the 
'tube — with  a  little  pressure  and  moistening 
the  tube  itself  will  make  the  hole — and  push 
the  tube  half-way  through  the  cork.  Make 
a  smaller  hole  in  the  cork  by  meaps  of  red- 
hot  wire  ;  this  will  allow  air  to  enter  as  the 
spirit  escapes.  Pull  the  wick  through  the 
tube,  leaving  plenty  of  it  out.  Put  some 
spirit  in  the  hottle,  cork  up  tight,  and  light, 
and  you  will  find  you  have  got  a  very  fair 
spirit  lamp  for  3d.  or  4d.  (Fig.  2).  The 
Bunsen  burner — known  to  some  as  the  atmo¬ 
spheric  burner — was  invented  by  the  chemist 


of  that  name.  It  is  a  most  useful  appliance. 
It  burns  with  a  blue  flame  when  properly 
adjusted,  gives  out  great  heat,  but  practi¬ 
cally  no  light  •  and  when  a  cold  body  is 
brought  into  the  flame  it  does  not  deposit 
soot,  which  distinguishes  it  from  any  other 
burner  except  the  spirit  lamp.  Since  the 
original  burner  was  made  numberless  others 
have  been  invented,  besides  gas  stoves,  gas 
furnaces,  and  gas  cooking  and  heating  appli¬ 
ances,  all  of  which  depend  upon  the  same 
phenomena  as  presented  by  the  simple  burner. 

In  Fig.  3  you  see  the  ordinary  Bunsen 
burner.  It  will  be  seen  that  there  are  holes 
at  the  base  of  the  upright  tube,  through 
which  air  is  drawn  by  the  gas  itself  as  it 
ascends  the  tube.  Fig.  4  shows  the  base  of 
the  burner  with  the  tube  unscrewed,  to 
show  the  small  jet  through  which  the  gas 
issues. 


To  make  a  Bunsen  burner  the  following 
materials  will  be  necessary  : — A  piece  of 
brass  tube  3£  in.  long,  i  in.  diameter  (exter¬ 
nal)  ;  a  piece  of  tube  f  in.  in  diameter, 
H  in-  long  ;  a  brass  boss  similar  to  those  on 
an  ordinary  bracket,  but  without  a  tap  ;  a 
brass  elbow  tube  ;  also  a  piece  of  tubing 
with  very  fine  bore  (small  bit  of  tube  from 
an  old  oil-can  will  do). 

Commence  by  soldering  the  elbow-piece 
on  to  the  brass  boss,  and  notice  that  the 
tube,  with  a  screw  cut  for  gallery,  must  be 
uppermost.  If  the  large  tube  is  not  of  very 
thick  brass,  it  will  be  a  little  too  large  for 
our  purpose.  Cut  out  a  piece  of  very  thin 
sheet  brass,  £  in.  by  1£  in.  ;  turn  it  up  into 
a  cylinder  and  solder  inside  the  large  tube  ; 
then  tap  the  tube  inside  so  that  it  will 
screw  on  the  male  thread  of  the  elbow- 
piece.  At  the  same  end  of  the  large  tube 
on  whiah  you  have  tapped  a  thread,  drill 
two  holes  of  about  |  in.  diameter,  exactly 
opposite  to  each  other,  and  centres  f  in. 
from  the  end  of  the  tube. 


The  tube  with  fine  bore  must  be  about 
f  in.  to  1  in.  long,  and  requires  to  be  sol¬ 
dered  inside  the  vertical  tube  of  the  elbow- 
piece,  and  allowed  to  project  about  half  an 
inch.  If  it  is  too  small,  plug  around  it  with 
a  little  sheet  lead,  but  keeping  the  small 
tube  perfectly  vertical  and  also  in  the  centre 
of  the  outer  tube,  then  solder.  If  you  now 
screw  on  the  larger  outer  tube,  and  also 
screw  the  1£  in.  tube  into  the  side  opening, 
the  burner  is  theoretically  complete.  Fix  the 
indiarubber  tube  from  the  gas  supply  on  to 
the  side  tube,  and  let  us  see  if  the  burner  is 
practically  complete.  If,  after  lighting,  the 
flame  burns  with  a  purplish-blue  colour,  the 
air  and  gas  are  being  delivered  to  the  burner 
in  the  right  proportion.  If  the  flame  is 
yellow  at  the  tip  there  is  too  much  gas  sup¬ 
plied,  so  plug  up  the  hole  in  the  small  tube 
to  a  slight  extent.  If  the  gas  burns  with 
a  green  flame  and  hissing 
noise,  then  the  air-holes  are 
too  large.  To  remedy  this, 
cut  out  a  piece  of  sheet  brass 
about  |  in.  wide  and  If  in. 
long,  and  drill  in  it  two 
holes,  each  f  in.  in  diameter, 
and  at  a  distance  of  £  in. — 
centres  in.  further — from 
each  end  of  sheet ;  turn  it 
up  into  the  form  of  a  tube, 
and  push  it  on  to  the  large 
tube  of  burner  until  it 
covers  the  air-holes.  By 
turning  until  the  two  sets 
of  holes  do  not  quite  cor¬ 
respond,  the  proper  amount 
of  air  may  be  delivered  to 
the  burner. 

If  the  Bunsen  burner  is 
needed  for  blowpipe  work, 
the  following  arrangement 
will  be  found  very  useful 
for  supporting  the  blow¬ 
pipe,  and  will  allow  of  the 
flame  being  blown  down¬ 
wards  upon  a  charcoal  or 
other  support.  Get  a  piece 
of  brass  tube  4  in.  long,  £  in. 
in  diameter.  Cut  obliquely 
at  one  end  (Fig.  .5) ;  soften 
this  end  by  heating  in  the 
flame  of  the  burner  you  have 
made,  and  quench  it  in 
water,  then  flatten  it  out 
carefully  until  the  opening 
is  a  mere  narrow  slit.  By 
dropping  this  inside  the 
Bunsen  burner,  and  closing 
the  air-holes,  a  wide  flame 
will  result,  which,  by  resting  the  nozzle 
of  the  blowpipe  on  the  edge  of  the  tube, 
may  be  blown  downwards  or  upwards 
if  required  (Fig.  6).  For  spirit  lamps,  see 

^  696,  763,  Yol.  II.  ;  pp.  16  and  269,  Yol. 

.  For  Bunsen  burner,  see  p.  615,  Yol.  II.; 
also  p.  368,  Vol.  II.,  and  p.  181,  Yol.  III.,  for 
uses  to  which  they  may  be  applied,  etc. 

I  quite  agree  with  “  F.  B.  C.”  (see  p.  615) 
that  the  cost  of  a  Bunsen  burner  is  slight, 
but  it  is  my  impression  that  those  who  learn 
to  make  their  own  apparatus  will  know_  best 
how  to  use  them,  and  therefore  there  will  be 
a  material  gain. 

In  my  next  paper  I  propose  to  deal  with 
the  subject  of  “  How  to  Make  Cheap  Blow¬ 
pipes.”  I  understand  that  the  Editor  of 
Work  intends  to  give  much  attention  to 
the  subject  of  Chemistry  and  Chemical 
Appliances  in  Work,  and,  such  being  the 
case,  my  readers  cannot  do  better  than  bring 
this,  and  subsequent  articles,  under  the  notice 
of  schoolboys  and  the  thousands  of  students 
who  take  an  interest  in  chemistry. 


Chemical  Appliances.  Fig.  1.— Spirit  Lamp.  Fig.  2.— Cheaply-made  Spirit  Lamp. 
Fig.  3.— Bunsen  Burner.  Fig.  4. — Bunsen  Burner  with  Tube  unscrewed.  Fig.  5. 
—-Brass  Tube  cut.  Fig.  6.— Directed  Flame  of  Eurner. 
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Watch  Trade  Drudgery. — While  the 
whole  country  is  being  stirred  up  for  the 
reduction  of  hours  of  labour,  some  of  our 
best  mechanics  are  wearing  their  lives  away 
in  protracted  hours  of  business,  running  to 
twelve  and  fourteen  hours  a  day.  This  is 
very  noticeable  in  the  watch  trade,  where  it 
is  not  unusual  to  find  an  assistant  at  the 
bench  who  also  serves  at  the  counter.  It  is 
not  easy  to  pick  up  a  good  watch  hand,  and 
therefore  some  masters,  if  they  have  one 
who  interests  himself  in  his  employer’s  wel¬ 
fare,  work  him  to  the  failing  point,  and  give 
him  assistants  who  are  frequently  worse 
than  useless — for  surely  this  applies  to  men 
whose  work  is  returned  as  faulty,  to  be 
re-dealt  with  by  other  juniors,  or,  perhaps, 
the  principal.  We  think  that  a  man  who 
is  placed  m  charge  of  a  watchmaker  and 
jewellers’  shop  to  serve  customers  should 
not  be  required  to  also  work  at  his  bench  on 
a  Saturday  evening,  which  is  usually  a  busy 
one  in  small  provincial  towns.  The  masters 
would  not  lose  in  the  long  run  by  a  relaxa¬ 
tion  in  this  direction,  as  their  assistants 
would  then  be  more  inclined  to  stop  with 
them  than  to  leave  and  start  in  business  on 
their  own  accounts,  and  add  to  the  long  list 
of  those  who  trade  on  credit,  and  from  sheer 
necessity  reduce  the  prices  for  repairing 
jobs.  How,  too,  with  such  excessive  hours 
can  an  assistant  be  supposed  to  have  his 
wits  about  him  to  cope  with  fraudulent 
customers  and  swindlers  ? 

Sheffield  File  Industry. — There  seems 
little  doubt  that  this  industry  is  in  jeopardy 
at  home  —  this  arising  partly  from  the 
activity  of  American  and  German  trading 
houses,  and  the  lethargic  state  of  the  home 
makers.  The  following  letter,  which  has 
reached  a  Sheffield  firm,  speaks  for  itself  : — 
“We  are  obliged  to  you  for  your  letter 
of  the  17th  instant  giving  us  the  names 
of  machine-cut  file  makers  in  Sheffield. 
We  shall  most  likely  be  in  Sheffield  this 
week,  so  shall  call  on  the  firms  you  name. 
We  have  hitherto  been  using  some  very 
finely  cut  files  made  in  America,  but  we-| 


think  that  Sheffield  ought  to  be  able  to  make 
files  with  anywhere,  although  up  to  the 
present  we  have  not  been  able  to  get  what 
we  require.”  Sheffield  will  do  well  to  take 
this  hint,  and  abandon  all  old-fashioned 
prejudices.  Manufacturers  might  also  take 
a  wrinkle  with  advantage  to  themselves 
from  the  Americans,  whose  custom  is  to 
“vacation  ”  their  superintendents,  with  whom 
they  generally  associate  some  long-headed 
practical  workman,  who,  as  a  reward  for 
signal  service,  and  with  their  salaries  going 
on  and  a  liberal  allowance  for  expenses,  they 
send  to  England  or  other  countries  to  com¬ 
bine  business  with  pleasure,  and  in  the 
pursuit  of  which  they  find  means  to  visit  the 
various  workshops  and  manufactories  con¬ 
nected  with  their  crafts,  taking  notes  of  all 
interesting  processes.  This  is  frequently 
done  by  American  firms,  and  answers  a 
double  purpose,  giving  the  men  a  thorough 
rest  and  renewed  health,  and  means  for 
acquiring  information,  which  is  made  use  of 
as  opportunity  serves.  If  we  are  to  hold 
our  own  with  foreign  competitors,  English 
makers  ought  to  be  availing  themselves  of 
similar  opportunities  where  they  exist.  The 
suggestion  of  “  Workers’  Holidays,”  made  a 
few  weeks  since  in  a  leaderette  in  Work, 
would  be  one  step  in  the  right  direction.  It 
does  take  some  time,  however,  to  prove  to 
the  home  trader  that  his  position  is  not 
so  secure  as  he  feels  it  to  be. 

Window  Cleaning  Deaths.— Another 
lamentable  accident  to  a  domestic  servant 
at  Holloway,  who  lost  her  balance  while 
cleaning  a  second  floor  window,  and  fell 
mortally  crushed,  recalls  the  miserable 
practice  of  employing  girls  to  stand  on  a  win¬ 
dow-ledge  at  a  great  height  for  the  purpose 
of  cleaning  windows.  Most  London  win¬ 
dows  can,  or  might  be,  easily  displaced  and 
pulled  into  the  room.  There  are  many 
very  good  patents  for  this  purpose,  costing 
but  little  more  than  the  ordinary  sash 
and  frame,  and  many  of  the  patents  can  be 
adapted  to  the  existing  frames ;  and  even 
with  new  sashes,  etc.,  £2  a  window  would 
cover  the  cost  of  most  of  them.  Seeing  the 
cost  is,  comparatively  speaking,  so  trifling, 
it  is  surprising  there  are  not  more  reversible 
sashes,  that  can  easily  be  cleaned  from  the 
inside,  in  use  than  there  are.  £2  for  a  human 
life !  An  invention  for  suspending  or  hanging 
sashes  has  just  been  patented.  Instead  of 
employing  for  each  sash  two  balance  weights 
as  hitherto,  one  only  is  used,  the  sash  cords 
attached  to  one  sash  passing  over  pulleys 
at  the  top  of  the  frame,  and  over  pulleys 
secured  to  a  balance  weight,  and  returning 
over  pulleys  in  the  top  of  the  frame  and 
passing  down  to  the  other  sash,  to  which  they 
are  secured.  The  frame,  with  the  sashes,  is 
then  hung  to  an  outer  frame,  and  opens  into 
the  room  like  a  casement  or  door,  with  the 
weight  on  the  hanging  side.  The  fact  of 
opening  this  casement  with  the  sliding 
sashes  in  not  only  renders  the  cleaning  an 
easy  matter,  but  at  once  exposes  the  lines, 
etc.,  in  case  of  a  breakage,  and  when  it  is 
shut  and  secured  it  is  both  air-  and  water¬ 
tight,  and  nobody  could  tell  it  from  an 
ordinary  sash  and  frame,  especially  from  the 
outside.  This  method  is  equally  applicable 
to  ordinary  windows  having  fixed  frames, 
and  if  the  patentee  can  supply  the  whole 
thing  complete  ready  for  fixing  at  the  same 
rate  as  the  ordinary  sash  and  frame  in 
common  use,  then  one  of  the  most  diabolical 
of  death  traps  for  servants  should  be  com¬ 
pulsorily  made  to  disappear.  There  is  no 
reason,  too,  why  other  inventions  in  the 
same  direction  should  not  be  forthcoming. 
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DESIGN  AND  DECORATION  OF  ALL 
AGES. 

BY  M.  H.  C.  L. 

Assyrian. 

Intrinsically,  Assyria  gives  less  ground 
than  Egypt  for  interesting  research  in  the 
field  of  decorative  art  ;  but  it  is  important 
in  the  history  of  design  because  of  the  effect 
it  has  had  on  the  art  of  modem  nations, 
through  its  influence  on  Greece. 

We  have  no  tomb  sculptures  and  paint¬ 
ings  like  those  of  Egypt,  no  objects  buried 


•with  the  dead  such  as  we  find  in  many 
pagan  countries,  notably  in  the  tombs  of 
Etruria  and  in  those  of  ancient  Scandinavia. 
It  is  to  the  sculptures  from  the  old  palaces, 
which  the  excavations  of  Sir  Henry  Layard 
and  Sir  Henry  Rawlinson  have  brought  to 
light,  and  the  strange  carvings  found  on  the 
rocks,  that  we  turn  for  a  knowledge  of  their 
pictorial,  which  was  also  their  decorative, 
art,  to  these,  and  to  the  copper  bowls  and 
dishes,  the  painted  tiles,  and  the  fragments 
of  pottery,  and  to  the  delicately  cut  seals 
and  cylinders  discovered  by  the  excavators 
among  the  debris  collected  about  ruins. 


The  sculptured  walls  of  the  Assyrian 
palaces  give  pictorial  histories  of  the  doings 
of  the  kings ;  their  marches  with  their 
armies  over  rocky  country,  through  marshes, 
and  by  rivers ;  their  conflicts  with  the 
enemy,  the  burning  of  towns  and  battering 
down  of  fortresses ;  their  triumphant  re¬ 
turns  with  troops  of  captives,  the  peculiar¬ 
ities  of  whose  dress  and  method  of  wearing 
the  hair  prove  to  modern  research  from 
what  countries  they  were  taken.  Often 
these  captives  are  represented  with  bound 
hands  or  carrying  burdens;  sometimes  taking 
part  in  labours  such  as  the  removal  of  one 


Assyrian  Ornaments.  Fig.  l.-Sacred  Tree.  Fig.  2. -From  Obelisk  of  Assur-Nasir-Pal  Fig.  3,-From  Bronze  Gates  of  Shalmaneser  II  Figs.  4  an  do. 
Trees.  Fig.  6.-Palm-Tree.  Fig.  7.— Lilies  carved  in  Stone..  Fig.  8. -From  Border  of  Bronze  Dish.  Fig  9.-Border  of  Dish.  Fig.  10.  Libation 
poured  by  Assur-Banan-Pal.  Fig.  U. -Cylinder  from  Cyprus.  Fig.  12,-Chalcedony  Cylinder  (Assyrian)  Figs.  1 !  and 
Stone,  giving  privileges  to  Ritti  Marduk.  Fig.  15.—  Bronze  Bowl,  Palace  at  Nimi'oud.  Fig.  16.— Terra-cotta  from  Kalch.  Fig.  17.  Guilloche  Bo 
Fig.  18.— Top  of  Babylonian  Boundary  Stone,  B.C.  870.  Fig.  19.— Assyrian  Palmetta  or  Honeysuckle. 
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of  the  colossal  bulls,  which  are  the  first  facts 
in  the  history  of  Assyria  to  make  an  impres¬ 
sion  on  the  mind  of  childhood.  Sometimes 
they  are  shown  being  subjected  to  the 
horrible  tortures  which  are  such  an  odious 
witness  to  Eastern  cruelty.  There  is  much 
less  of  the  religious  element  in  Assyrian 
representation  than  in  the  Egyptian  ;  but 
the  king  was  the  great  high  priest  of  his 
people,  and  he  is  depicted  in  the  sacred 
chambers,  and  on  the  cylinders,  engaged  in 
offeringsacrifice.  We  also  find  representations 
of  the  Assyrian  gods,  both  in  gigantic  sculp¬ 
tures  and  in  bas-relief  :  Assur  and  the  Fish- 
god,  with  whom  the  account  of  Dagon  in 
Samuel  has  made  us  familiar  ;  the  Assyrian 
Hercules,  contending  with  a  lion  ;  the 
Assyrian  Venus — a  lady  of  small  pretensions 
to  beauty.  There  are  also  mythical  figures 
and  strange  devices,  one  of  the  most  fre¬ 
quent  of  which  is  the  Sacred  Tree,  which 
always  bears  the  form  given  in  Fig.  1.  In 
the  cylinders  this  form  is  reduced  to  great 
simplicity;  but  we  always  find  some  sug¬ 
gestion  of  the  interlacing  side  boughs  and 
the  independent  branch  at  the  top  of  the 
stem.  The  Sacred  Tree  is  a  very  old  and 
widely  spread  symbol,  and  is  generally 
guarded  by  two  figures  of  strange  beasts, 
or  is  an  adjunct  in  a  scene  of  religious  cere¬ 
monial. 

Mention  has  been  made  of  a  sacred 
chamber,  a  hall  set  apart  in  the  palace  for 
religious  decoration  as  a  votive  offering  to 
the  gods  who  had  given  victory— the  “  palm- 
room,”  as  it  has  been  called.  The  chief 
worship  of  the  Assyrians  seems,  however,  to 
have  been  offered  to  their  kings,  to  whom — 
as  in  Egypt  also — a  divine  quality  was 
ascribed.  He  stood  between  man  and  the 
unseen  powers,  and,  while  offering  to  the 
gods,  was  himself  a  demi-god. 

A  portion  of  a  bas-relief  representing  the 
chase  is  given  in  Fig.  2.  Hunting  scenes 
were  of  very  frequent  occurrence,  as,  when 
not  engaged  in  slaying  their  enemies, 
the  chief  delight  of  the  Assyrian  monarchs 
was  in  destroying  the  lower  creation. 
Lion  hunts  were  a  favourite  pastime 
with  them,  and  the  delineations  of  the 
fierce  animals  and  of  their  hunters  in  the 
bas-reliefs  are  extraordinarily  spirited.  The 
Assyrians,  like  the  Egyptians,  knew  nothing 
of  perspective,  and,  when  drawing  a  river 
with  trees  beside  it,  gave  a  bird’s-eye  view 
of  the  water  and  laid  the  trees  down  flat  on 
each  side  of  it,  with  their  trunks  facing  to¬ 
wards  the  stream  !  A  device  for  showing  a 
chariot  drawn  by  four  horses  was  to  place 
the  horses  on  top  of  one  another,  showing 
the  whole  of  each.  Troops  of  men  dragging 
a  weight  were  treated  in  the  same  way,  as 
though  walking  along  ledges  in  a  steep  rock. 
The  attitudes  of  their  figures,  however,  were 
varied  and  true  to  life,  and  their  animals 
were  admirable.  The  methods  of  conven¬ 
tionalisation  of  the  Assyrians  are  worthy  of 
study  ;  for,  however  impossible  the  grouping 
and  anti-naturalistic  the  representation  of 
objects,  each  scene  of  the  bas-reliefs  explains 
itself  at  a  glance,  and  the  history  contained 
in  them  is  nearly  as  clear  as  in  the  written 
inscriptions  which  accompany  them,  and  are 
often  written  straight  over  the  pictures.  F our 
methods  of  conventionalising  trees  are  given 
in  Figs.  3,  4,  5,  and  6.  They  are,  in  their 
way,  as  true  to  nature  as  Hardy’s  tree 
sketches,  and  are  not  wanting  in  a  certain 
beauty — especially  the  palm-trees  with  their 
fan-like  and  feathery  branches.  The  Sacred 
Tree  is  unhke  anything  in  nature— doubtless 
designedly  so,  like  the  monstrous  animals 
with  human  heads,  bulls’  bodies,  and  eagles’ 
wings  which  stood  for  sacred  animals.  The 
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vine  was  a  subject  too  difficult  for  Assyrian 
art,  and  in  its  crude  ugliness  the  Assyrian 
vine  resembles  the  ivy-sprays  and  rose- 
branches  we  are  too  familiar  with  in  the 
decoration  of  cheap  tea-trays  ;  but  in  one  of 
the  bas-reliefs  now  in  the  British  Museum 
there  are  two  lilies  treated  with  such  sim¬ 
plicity  and  grace  that  they  would  be  a  joy  to 
the  nineteenth  century  aesthete  (Fig.  7).  The 
lotus  occurs  in  Assyrian  decoration  but 
sparingly  ;  their  chief  flower-form  was  that 
to  which  Sir  H.  Layard  gives  the  name  of 
the  poppy,  and  which  in  Greek  art  developed 
into  what  is  called  the  honeysuckle. 

Of  actual  pattern-drawing  the  Assyrians 
did  little.  The  garments  of  some  of  the 
figures  in  the  bas-reliefs  are  embroidered, 
but  there  is  nothing  striking  about  the  de¬ 
signs.  The  cone  was  much  used.  The  star 
also  was  a  favourite  form,  probably  because 
astrology  had  a  large  part  in  the  Assyrian 
religion.  The  king,  in  the  mystic  scenes  in 
which  he  figures,  is  sometimes  surrounded 
by  the  sun,  moon,  and  stars. 

The  most  characteristic  decorative  design 
of  the  Assyrians  is  the  guilloche.  This 
border  was  very  extensively  used,  and  from 
them  has  come  down  to  us,  retaining  to  this 
dayits  popularity.  Ruskin  contemns  the  guil¬ 
loche,  chiefly  upon  the  ground  that  it  has  no 
counterpart  in  nature  except  in  an  obscure 
chemical  combination.  Surely  he  has  for¬ 
gotten  the  wild  honeysuckle  of  our  hedges, 
two  or  three  stems  of  which  often  cling  to¬ 
gether  for  mutual  support,  forming  in  their 
twisting  round  and  round  each  other  a 
natural  guilloche.  What  was  the  origin  of 
the  design  1  Sir  Henry  Layard  thinks  it 
may  have  had  some  astrological  significance. 
But  among  the  bas-reliefs  in  the  British  Mu¬ 
seum  there  is  portrayed  the  figure  of  a  king 
louring  a  libation  from  a  cup  held  out  in 
iis  hand.  The  stream  of  water  gives  the 
curl  round  that  water  is  always  seen  to  do 
in  falling  in  a  solid  jet  from  a  height,  and 
the  curl  is  represented  by  a  guilloche  (Fig. 
10).  This  has  suggested  to  the  writer  that 
the  guilloche  may  be  one  of  the  many  vary¬ 
ing  conventionalisations  of  water.  The 
form,  when  once  devised,  forms  such  a 
natural  and  simple  bordering  that  it  was 
almost  certain  to  be  adopted  for  decorative 
purposes.  Its  value  is  known  to  every 
decorator.  It  can  be  worked  in  wood  or 
metal,  and  might  well  be  used  for  embroi¬ 
dery  ;  it  is  often  painted  as  a  border,  but 
wdiere  it  has  been  most  successfully  brought 
out  is  in  the  tessellated  pavements  of  the 
Roman  Empire.  The  adaptation  of  such 
forms  belongs  to  the  subject  of  original  de¬ 
sign  rather  than  to  that  of  the  present  series 
of  papers.  But  the  evolution  of  the  guil¬ 
loche  nas  been  of  the  simplest.  Its  first  in¬ 
evitable  step  was  the  insertion  of  a  small 
form,  such  as  a  star  or  a  blossom,  in  the 
space  naturally  left  between  the  intertwin- 
ings  of  the  two  strands.  This  first  step  was 
its  last,  and  to  this  day  it  remains  to  us  in 
its  naked  simplicity,  just  as  it  appears  on 
the  Assyrian  monuments. 

The  metal  bowls  and  plates,  of  which 
mention  has  been  made  before,  are  some  of 
the  most  beautiful  of  the  Assyrian  remains, 
and  those  which  best  represent  their  purely 
decorative  art,  though  fragments  of  earthen¬ 
ware,  with  designs  painted  on  them,  and 
glazed  bricks  have  also  been  discovered  bear¬ 
ing  analogous  designs.  The  handles  of  the 
bronze  vessels  were  often  formed  in  the 
shape  of  the  heads  and  fore-parts  of  animals. 
The  subjects  of  the  designs  embossed  or  in¬ 
cised  on  the  surface  were  animals  in  conven¬ 
tional  pairs,  or  forming  a  band,  representing 
such  scenes  as  a  lion  springing  upon  a  bull, 
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two  vultures  devouring  a  hare,  or  stags  feed¬ 
ing  gracefully  among  reeds  and  trees.  Occa¬ 
sionally  the  scarabseus  appears,  with  other 
traces  of  Egyptian  influence ;  guilloches, 
stars,  and  tulip-bands  are  largely  used.  It 
is  interesting  to  know  that  the  method  em¬ 
ployed  for  the  repousse  work  was  the  same 
as  that  in  vogue  nowadays.  The  copper  was 
laid  on  a  bed  of  mixed  clay  and  bitumen, 
and  punched  with  a  blunt  instrument,  a 
few  strokes  of  which,  in  the  rougher  work, 
served  to  produce  the  image  of  an  animal. 
Fig.  15  is  a  portion  of  the  design  on  a  bronze 
bowl  from  the  N.-W.  Palace  at  Nimroud  ; 
Fig.  8  from  a  bronze  dish  found  in  the 
same  palace.  The  curious  head-dress  worn 
by  the  hawk-headed  lion  like  the  Egyptian 
“pshent  ”  had  a  divine  import.  We  find  it 
on  the  human-headed  bulls  and  on  the  kings 
as  represented  in  their  most  sacred  moments. 
The  mystic  animal  lays  its  foot  on  the  head 
of  a  worshipper  by  way  of  protection  and 
blessing — not,  as  might  appear  to  the  casual 
observer,  as  a  means  of  extermination.  The 
winged  scarabaeus  appears  on  the  same 
bowl,  the  design  of  which  is  exquisitely 
preserved. 

Among  the  most  curious  discoveries  in  the 
way  of  Assyrian  relics  are  the  cylinders — 
probably  amulets  —  made  of  lapis-lazuli, 
amethyst,  agate,  onyx,  and  the  like,  from 
a  quarter  of  an  inch  to  two  inches  in  size, 
and  engraved  with  religious  or  historical 
subjects.  Fig.  12  is  the  impression  of  an 
Assyrian  cylinder  of  chalcedony.  The  sub¬ 
ject  is  the  Sacred  Tree,  with  two  adorers,  one 
on  either  side — in  the  air  a  winged  disc,  em¬ 
blematic  of  the  god  Assur.  Cylinders  made 
by  the  Phoenicians — those  early  masters  of 
the  arts,  the  great  workers  in  metal  of  anti¬ 
quity — have  also  been  found.  Fig.  11  repre¬ 
sents  part  of  a  quaint  cylinder  from  Cyprus. 
Babylonian  cylinders  are  also  numerous.  Of 
the  decorative  art  of  Babylon  we  have  little 
left  in  comparison  with  the  vast  treasures 
bequeathed  to  us  by  Assyria.  The  Assyrian 
bas-reliefs,  with  which  the  outside  and  in¬ 
side  of  their  palace  walls  were  adorned, 
were  chiefly  cut  in  alabaster,  and  have  thus 
survived  the  lapse  of  centuries  ;  but  the 
Babylonians  had  no  such  durable  mate¬ 
rial  in  any  large  quantity  to  their  hand, 
and  their  sculptures,  cut,  for  the  most 
part,  in  rock  of  perishable  quality,  have  long 
ago  crumbled  away.  What  remains  shows 
that  great  resemblance  existed  between 
the  arts  of  the  two  countries.  The  wings 
of  the  sacred  bulls  of  the  Babylonians  were 
shorter,  and  there  were  other  slight  distin¬ 
guishing  peculiarities ;  but  their  worship 
in  essential  points  was  very  similar,  and 
there  are  no  marked  contrasts  in  their  sys¬ 
tem  of  decoration.  Fig.  18  represents  some 
of  the  very  quaint  figures  the  Babylonians 
were  wont  to  carve  on  their  boundary 
stones  ;  Figs.  13  and  14  are  from  another 
stone  monument  —  a  grant  of  privileges 
granted  to  Ritti  Marduk  by  Nebuchadnezzar 
about  b.c.  1120.  The  embroideries  of  Babylon 
were  early  famous.  It  was,  doubtless,  the 
beauty  of  the  embroidery  on  the  “  goodly 
Babylonish  garment  ”  h  e  had  secreted  that  cost 
Achan  his  life.  The  Babylonians  were  also 
great  weavers  in  wool  and  silk,  and  the  pro¬ 
ducers  of  renowned  carpets.  They  buried 
their  dead,  and  earthenware  coffins  containing 
bodies  were  found  covered. with  decoration, 
but  these  perished  almost  as  soon  as  found. 

In  my  next  paper  of  this  series  I  shall 
hope  to  treat  of  Greek  design  and  ornament, 
which  rose  to  great  perfection  in  the  social 
life  of  this  great  people.  Influencing,  as  it  has 
done,  modern  ornament,  the  subject  appeals 
with  especial  interest  to  every  art  worker. 
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SCIENCE  TO  DATE. 


Electricity  in  War.— The  United  States  navy 
has  provided  one  of  its  ironclads  with  electric  fans 
to  blow  away  the  smoke  from  the  guns. 

Good  Gum. — Melt  at  a  gentle  heat  100  parts  of 
gilders’  glue  in  200  parts  of  water,  then  add  2  parts 
of  lac  previously  dissolved  in  10  parts  of  alcohol. 
Next,  prepare  in  the  cold  a  solution  of  50  parts  of 
dextrin  in  an  equal  quantity  of  water,  and  add  it 
to  the  first  liquid  with  constant  stirring.  Filter  the 
still  liquid  solution  through  linen,  and  put  it  in 
bottles,  where  it  solidifies  on  cooling  and  preserves 
well.  To  employ  this  substance,  a  sufficient  quan¬ 
tity  is  taken,  melted,  and  diluted  more  or  less, 
according  to  the  use  for  which  it  is  destined.  If  it 
is  wished  to  stick  thin  paper,  the  pure  dextrin  may 
be  advantageously  replaced  by  a  solution  of  the 
same  substance  in  5  parts  of  water,  1  of  alcohol,  and 
1  of  acetic  acid. 

Preservative  Fluid  for  Biological  Specimens. 

— According  to  Mr.  Haly,  of  Colombo,  carbolised 
oil  is  an  excellent  preservative  of  the  natural  colours 
of  fish,  snakes,  or  frogs.  It  is  not  suitable  for  marine 
invertebrates. 

Silica  in  Wheat. — MM.  Berthelot  and  Andre 
have  determined  the  amount  of  silica,  soluble  as 
well  as  insoluble,  contained  in  the  various  parts  and 
at  various  stages  in  the  growth  of  a  culture  of  corn 
on  a  soil  in  which  the  amount  of  silica  was  previously 
determined.  The  grain  sown  contained  a  minute 
quantity  of  soluble  silica.  At  the  commencement 
of  growth  the  stalk  contained  a  notable  quantity  of 
insoluble  silica,  but  at  the  beginning  of  the  flowering 
the  greatest  proportion  of  the  total  silica  appeared 
in  the  leaves.  Of  the  total  quantity  of  silica  in  the 
plant,  the  greater  part  was  in  the  insoluble  state  ; 
soluble  silica  exists  for  the  most  part  in  the  roots. 
During  the  ripening  of  the  grain,  the  silica  accumu¬ 
lates  more  and  more  in  the  leaves;  the  stalk  and 
roots  only  contain  soluble  silica.  At  the  time  of 
desiccation,  on  the  contrary,  the  roots  contain  little 
silica,  the  stalks  more,  partly  in  the  insoluble 
state. 

Mistletoe. — It  is  generally  supposed  that  the 
mistletoe  is  injurious  to  the  apple  or  other  tree  on 
which  it  grows.  Dr.  Bonnier,  of  Paris,  has  recently 
put  forward  arguments,  based  on  experiment,  to 
show  that  this  supposition  is  not  correct,  but  that, 
in  reality,  the  mistletoe  is  beneficial  to  its  host. 
Thus,  by  observations  on  the  increase  in  the  weight 
of  the  dried  leaves,  he  finds  that  whilst  in  summer 
the  mistletoe  receives  the  greater  part  of  its  nutri¬ 
ment  from  its  host,  yet  in  winter  the  increase  in 
weight  of  the  mistletoe  is  less  than  the  amount  of 
carbon  which  it  has  obtained  from  the  atmosphere, 
showing  that  it  has  given  up  to  its  host  a  portion  of 
its  assimilated  material. 

New  Acid. — A  short  time  ago  M.  Becoura  dis¬ 
covered  a  remarkable  isomeric  form  of  chromium 
sulphate,  a  solution  of  which  yielded  no  precipitate 
of  barium  sulphate  with  barium  chloride.  When  a 
solution  of  zinc  sulphate  is  mixed  with  one  of  the 
isomeric  chromium  sulphates,  a  substance  of  the 
composition  ZnCr2(So,)4  is  formed.  This  substance 
gives  none  of  the  reactions  of  sulphuric  acid  or  of 
chromic  acid,  but  at  the  same  time  it  exhibits  the 
usual  reactions  of  zinc  salts.  Hence  it  must  be  the 
zinc  salt  of  a  new  acid — chromosulphuric  acid.  The 
free  acid  has  been  obtained  as  a  green  powder,  very 
deliquescent  in  moist  air,  but  permanent  in  a  dry 
atmosphere.  Its  solution  is  bright  green  in  colour 
when  freshly  prepared,  but  gradually  changes  to 
blue,  and  finally  to  violet,  when  the  solution  consists 
only  of  ordinary  chromium  sulphate  mixed  with 
free  sulphuric  acid.  Other  salts  of  this  interesting 
acid  have  been  studied. 

Nitrojute. — Nitrojute  is  a  new  explosive.  By 
treatment  of  one  part  by  weight  of  jute  fibre  with 
fifteen  times  its  weight  of  a  mixture  of  nitric  and 
sulphuric  acids  it  is  obtained  as  a  brownish-yellow 
substance,  insoluble  in  water,  alcohol,  ether,  or 
benzine,  but,  like  other  nitrated  carbohydrates, 
soluble  in  acetic  ether  and  nitrobenzine.  It 
explodes,  on  percussion,  like  gun-cotton. 

An  Electrolytic  Method  of  Preparing  Boron.— 
Fused  boric  acid  becomes  a  good  conductor  of  elec¬ 
tricity  when  mixed  with  20  per  cent,  of  its  weight 
of  borax.  On  passing  a  current  of  35  amperes 
through  such  a  fused  mixture,  a  little  sodium  is 
liberated  at  the  negative  pole,  while  amorphous 
boron  and  oxygen  are  produced  at  the  positive  pole. 
Owing  to  the  high  temperature,  some  of  the  boron 
re-combines  with  the  oxygen  with  brilliant  incan¬ 
descence,  but  the  remainder  may  be  isolated  as  a 
chestnut  coloured  powder. 


NOTES  FOR  WORKERS. 

Russia  has  the  longest  electric  railway  in  the 
world,  and  the  government  is  now  considering  the 
construction  of  a  line  from  St.  Petersburg  to  Arch¬ 
angel,  a  distance  of  500  miles.  The  longest  British 
line  now  in  operation  is  between  Portrush  and 
Bushmills,  in  the  north  of  Ireland,  and  is  only 
6  miles  long. 

Methylated  spirit  is  a  mixture  of  90  per  cent,  of 
spirit  of  wine  (alcohol)  and  10  per  cent,  of  partially 
purified  wood  spirit.  The  latter  is  put  in  to  make 
it  undrinkable,  and  therefore  free  from  the  very 
high  duty  levied  on  pure  spirit  of  wine. 

Polished  surfaces  of  steel  and  iron,  if  varnished 
with  a  mixture  of  lime  and  oil,  will  keep  their 
brightness  and  not  rust  when  exposed  to  water. 

Fifty  telephone  wires  are  being  erected  between 
Chicago  and  New  York,  a  distance  of  980  miles. 
This  will  be  the  longest  line  in  the  world,  and  as 
there  are  two  wires  in  each  line,  98,000  miles,  or 
8,528  tons,  of  copper  wire  will  be  used. 

If  an  alternating  current  is  sent  round  the 
laminated  field-magnets  of  an  alternator  whose 
armature  is  stationary,  an  alternating  current  is 
generated  in  the  latter,  just  [as  if  the  field-magnets 
revolved  under  the  excitation  of  a  steady  current. 

The  effect  of  revolving  the  armature  as  well  as 
exciting  the  field-magnets  with  an  alternating 
current  is  the  same  as  if  the  field-magnets  were 
revolved  at  one  speed  (under  steady  excitation)  and 
the  armature  revolved  independently  at  some  other 
speed. 

The  result  of  this  double  rotation  is  to  produce 
an  alternating  current  whose  frequency  corresponds 
with  the  sum  or  difference  of  the  speeds  according 
as  these  are  in  opposite  or  the  same  direction. 


WORKERS’  QUESTIONS:  EIGHT 
HOURS. 

BY  ECONOMICUS. 


Apart  from  their  own  private  and  individual 
affairs,  there  is,  perhaps,  nothing  occupying  so 
large  a  share  of  the  attention  of  workmen  as  the 
question  of  limiting  the  number  of  hours  they  shall 
be  permitted  to  work  per  day.  This  question  crops 
up  in  the  workshop,  at  the  dinner-hour,  at  the 
meetings  of  unions — in  short,  wherever  two  or  three 
workmen  are  gathered  together,  there,  it  may  be 
said,  you  will  find  “  eight  hours  ”  the  subject  of 
conversation,  each  speculating  as  to  what  the  effect 
of  the  system  upon  himself  and  his  peculiar  trade 
would  be.  It  is  this  widespread  and  living  interest 
in  the  topic  that  has  forced  it  into  the  pages  of 
Work,  which  has  no  blind  political  leanings,  and 
which  is,  therefore,  all  the  more  suitable  to  offer 
some  general  observations  to  enable  workmen  to 
arrive  at  clear  views  upon  the  subject. 

In  the  first  place,  there  should  be  no  difficulty  in 
coming  to  a  conclusion  upon  the  question  of  a  com¬ 
pulsory  universal  eight-hours  day — i.e.,  an  eight- 
hours  day  applicable  to  all  employments.  In  the 
case  of  one  employed  like  myself,  the  closest 
scrutiny  could  never  discover  the  number  of  hours 
worked,  and  I  am  only  one  among  thousands 
similarly  occupied.  When  Sir  Isaac  Newton  was 
lying  on  his  back  in  the  orchard  and  saw  the  apple 
drop  that  led  to  a  revolution  in  our  conceptions  of 
the  universe,  the  Government  inspector  would  have 
jotted  him  down  as  not  working  then.  All  the 
same,  he  must  have  been  struggling  very  severely. 
To  everyone’s  mind  will  readily  occur  numerous 
other  sorts  of  work  in  which  no  kind  of  inspection 
would  avail. 

These  considerations  reduce  the  applicabil’ty  of 
a  universal  eight-hours  law  only  to  those  employed 
in  workshops  and  such  places  as  are  known  to  be 
places  where  workmen  go  for  the  sole  purpose  of 
working.  No  doubt,  if  a  sufficient  number  of  active 
inspectors  were  appointed,  breaches  of  the  law  in 
such  places  might  be  detected  as  often  as  they  were 
made.  But  the  workers  employed  in  these  places 
comprise  only  a  small  part  of  the  total  population, 
and  it  would  be  obviously  unfair  that  the  small  part 
—especially  those  in  it  that  objected — should  be 
under  the  operation  of  a  law  from  which  all  other 
workers,  from  the  nature  of  the  conditions  under 
which  they  worked,  were  free.  Moreover,  those 
workers  upon  whom  the  law  would  operate  most 
precisely  are  generally  paid  piece-work  wages,  and 
such  would  be  very  apt  to  resent  a  regulation  that 
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resulted  in  reducing  the  money  they  had  to  draw 
at  the  week’s  end. 

These  are  pointed  out  as  difficulties,  apparently 
insuperable.  Let  us  hope  they  are  not  insuperable, 
however,  and  that  a  way  may  yet  be  found  whereby, 
to  the  disadvantage  of  none,  our  workmen  may 
enjoy  greater  leisure  than  they  now  do  without  any 
reduction  of  income. 

Dismissing,  then,  as  impracticable  a  compulsory 
universal  eight-hours  day,  we  will  now  speuk  of  a 
compulsory  eight-hours  day  for  a  certain  trade  or 
group  of  trades.  The  high-water  mark  in  this  move¬ 
ment  has  been  reached  by  the  miners,  whose  case 
has  so  far  developed  as  to  have  become  the  subject 
of  a  Bill  brought  before  Parliament  and  strongly 
supported.  The  reason  that  the  miner  has  been 
singled  out  for  special  treatment  is  because  his  work 
is  very  arduous  and  very  dangerous,  and  because 
the  conditions  under  which  he  carries  on  his  work 
are  very  disagreeable.  All  are  agreed  on  these 
points,  and  it  has  consequently  been  proposed  to 
mitigate  the  harshness  of  his  lot  by  forbidding  his 
being  employed  more  than  eight  hours  per  day.  The 
miner  himself,  however,  has  not  made  up  his  mind 
so  clearly  upon  this  point  as  his  friends  seem  to 
have  done.  You  see,  he  is  paid  so  much  for  every 
ton  of  coal  he  turns  out,  and  he  is  apprehensive  lest, 
his  hours  being  reduced,  the  number  of  tons  he 
turns  out  will  be  similarly  reduced,  and  his  takings 
at  the  week’s  end  affected  to  his  detriment.  The 
advocates  of  the  miners’  eight-hours  day  say  to 
this  :  “  No  ;  the  output  will  not  be  reduced.  The 
miner  with  eight  hours  only  will  work  so  much  harder 
during  that  time  than  he  now  does,  that  he  will 
turn  out  just  as  much  coal  as  before.”  This  may  be 
true,  and  it  may  not.  It  may  be  true  of  the  stronger 
miners,  but  what  of  the  weaker?  If  they  are  unwilling 
or  unable  to  live  on  less  wages  than  they  are  now 
earning,  it  would  manifestly  be  cruel  to  compel  them 
to  do  so.  Besides,  even  for  the  stronger  miners, 
the  extra  exertion  to  keep  up  the  output  in  the 
shorter  hours  might  be  more  trying  than  their 
present  exertion.  Many  a  man  can  catch  his  train 
in  five  minutes  by  running  all  the  way  from  his 
house  to  the  station.  He  does  it  far  more  easily, 
however,  and  is  far  less  tried  by  allowing  himself 
fifteen  minutes.  Thus  there  are  many  doubts  to 
clear  up  yet  ere  an  eight-hours  day,  even  for  miners, 
can  with  certainty  be  recommended  as  an  ameliora¬ 
tion  of  his  lot. 

We  shall  take  one  step  just  a  little  deeper  into 
this  question  before  leaving  it.  For  some  it  may, 
perhaps,  be  a  difficult  step  ;  for  all,  however,  it  will 
be  interesting,  as  it  concerns  wages— important, 
well  worth  mastering.  What  really  would  be  the 
effect  of  an  eight-hours  da  ’  upon  miners’  wages, 
supposing  the  output  of  coal  to  be  reduced  ?  If, 
after  the  miners  worked  only  eight  hours  a  day,  the 
quantity  of  coal  turned  out  were  not  sufficient  to 
meet  our  requirements,  clearly  more  miners  would 
be  employed.  Now,  if  employers  found  any  diffi¬ 
culty  in  getting  these  additional  miners,  the  rate  of 
miners’  wages  would  be  increased— more  would  be 
given  per  ton  turned  out.  This  increased  rate 
would  not  last  long,  and  the  greater  the  increase, 
the  briefer  would  be  the  period  it  was  maintained. 
The  high  wages  would  attract  workmen  to  the  pits, 
and  the  higher  they  were  the  more  workmen  would 
they  attract.  The  consequence  would  be  that, 
instead  of  employers  finding  it  difficult  to  get 
miners — the  difficulty  that  raised  wages — miners 
would  find  it  difficult  to  get  employment— the  diffi¬ 
culty  that  reduces  wages.  Thus,  then,  the  wages 
of  miners  would  fall  back  to  their  old  rates,  perhaps 
below  them  if  the  labour  attracted  by  the  temporary 
high  wages  was  much  in  excess  of  what  was  re¬ 
quired. 

These  are  points  well  worth  the  consideration  of 
all  classes  of  workmen  at  the  present  time.  The 
man  that  has  a  thorough  grasp  of  the  causes  that 
fluctuation  in  rates  of  wages  is  due  to  is  not  likely 
to  be  led  away  by  delusive  hopes.  Let  every  man 
by  all  means  strive  to  get  the  highest  return  for  his 
labour  that  he  can,  but,  in  so  striving,  let  him  be 
careful  not  to  act  so  foolishly  as  the  avaricious  man 
who  killed  the  goose  that  laid  him  golden  eggs. 

One  other  aspect  of  this  question.  While  a  work¬ 
man  is  engaged  with  his  tools,  he  is  in  no  danger  of 
having  to  spend  any  money.  It  is  in  his  leisure 
that  very  often  the  necessity  arises,  or  temptation 
comes  in  the  way,  urging  him  to  seek  amusement. 
Time  hangs  heavy,  and  to  kill  time  is  frequently 
costly ;  and  the  more  time  one  has  to  kill,  the  more 
costly  is  the  performance  liable  to  be.  Many  who 
are  not  hobbyists  will  have  this  difficulty  to  face. 
With  shorter  hours  of  work,  they  will  have  longer 
hours  of  play  ;  and  as  play  means  expense— in  large 
towns,  at  any  rate— even  though  wages  may  be  the 
same  and  not  reduced  at  all,  they  will  find  their 
power  to  save  in  many  cases  considerably  cur¬ 
tailed. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Shipbuilding  Trade. — The  Aberdeen  shipbuild¬ 
ing  and  engineering  trades  are  dull.  One  of  the 
largest  orders  in  hand  is  for  a  large  passenger 
steamer  for  the  Aberdeen  Steam  Navigation  Com¬ 
pany.  The  Resolute — the  first  of  tw®  new  battle¬ 
ships — is  ready  for  launching.  The  second  ship — - 
the  Revenge — is  in  a  forward  state,  wanting  prin¬ 
cipally  such  superstructural  parts  as  “conning 
towers,”  casemates,  etc. 

Silver  and  Electro  Trades. — A  slight  im¬ 
provement  is  noted  in  the  Sheffield  silver,  electro¬ 
plate,  and  Britannia  metal  trades  ;  in  the  latter 
branch  orders  coming  to  hand  from  France. 

Cotton  Trade. — In  the  Lancashire  cotton  trade 
there  is  a  feeling  of  dissatisfaction  at  the  compara¬ 
tive  insignificance  of  the  concessions  obtained.  It 
is  contended  that  compensation  for  bad  work  is  an 
“admitted  principle”  in  Oldham  and  elsewhere, 
and  the  only  point  which  the  operatives  have 
gained  is  the  general  extension  of  the  arrangement 
to  the  other  districts.  With  regard  to  the  employ¬ 
ment  of  non-unionist  labour,  the  position  remains 
practically  unaltered.  The  Stalybridge  Company’s 
spinning  mill  continues  to  be  the  centre  of  a  dis¬ 
turbed  area. 

Jewellery  Trade. — The  London  jewellery  trade 
is  still  dull,  and  there  is  but  slight  sign  of  improve¬ 
ment.  The  case  is  the  same  in  the  country  and  in 
Paris. 

Timber  Trade. — Some  twenty  or  thirty  vessels 
have  been  unloading  a  very  fine  cargo  of  deals  and 
battens,  KAB  and  NAS  mark,  in  the  centre  yard  of 
the  Surrey  Commercial  Docks.  The  cargo  also 
consisted  of  some  3x2  scantling.  Piled  under  the 
sheds  was  the  first  cargo  to  arrive  from  Sweden. 
There  was  also  a  fine  parcel  of  BSSC,  P>C,  and  BBB 
3  x  9  yellow  and  B — Co.  white,  Canada  sheds 
— these  goods  being  remarkably  bright  and  clean. 
There  is  also  unloading  a  cargo  from  Freemantle  of 
Jarrah  wood. 

Sheet  Metal  Trades. — In  the  Wolverhampton 
district  most  makers  are  fairly  busy  just  now  in 
stamped  hollow  ware  and  japanned  goods.  The 
trade  in  manufactured  iron  is  dull,  some  makers 
being  unable  to  find  full  employment  for  their  men. 
In  the  tin-plate  industry,  makers  in  the  South 
Wales  and  Monmouthshire  district  are  firm. 

Engineering  Trade.— There  is  little  change  to 
chronicle  in  the  condition  of  the  Lancashire  engineer¬ 
ing  and  iron  trades,  and  it  is  considered  that  an 
exceedingly  depressed  period  may  be  anticipated,  so 
far  as  this  district  is  concerned.  A  few  machine 
tool  makers  have  booked  some  orders  for  new  work, 
but  otherwise  this  branch,  like  that  of  stationary 
engine  building,  is  in  a  very  stagnant  condition. 
Locomotive  builders  are  somewhat  better  circum¬ 
stanced.  Boiler  makers  are  also  reporting  a  decided 
lull  in  their  business.  The  shipbuilding  and  mari.ne 
engineering  trades  are  exceedingly  short  of  work, 
except  in  the  Barrow  district,  where  a  fair 
amount  of  briskness  prevails  in  both  branches. 

Boot  and  Shoe  Trade.— The  West-end  London 
boot  and  shoe  trade  has  improved,  and  gives  great 
promise. 

Building  Trade. — In  Rochdale  and  district  the 
stonemasons  are  still  out  on  strike.  The  demand  of 
the  joiners  for  an  advance  in  July  has  not  yet  been 
conceded,  and  there  is  every  probability  of  a  strike. 
The  Arbroath  joiners  have  resolved  to  strike  work 
immediately  unless  the  masters  grant  an  increase  of 
id.  per  hour,  making  their  wages  7Ad.  an  hour. 
The  Sheffield  bricklayers’  strike  still  continues. 
Thirty-four  of  the  masters  have  signed  the  men’s 
working  rules,  but  the  contractors  for  the  municipal 
buildings  here  having  refused,  no  bricklayers  are  on 
the  works. 

Iron  Trade. — In  the  Middlesbro’  iron  market 
No.  3  Cleveland  pig  was  quoted  at  40s.  per  ton  for 
prompt  delivery,  but  few  firms  are  in  a  position  to 
deliver.  Merchants  ask  38s.  3d.  to  38s.  6d.,  which 
is  Is.  6d.  less  than  at  the  previous  close.  War¬ 
rants  have  dropped  to  38s.  cash.  The  stock  of  forge 
pigs  is  almost  exhausted,  there  being  only  two  or 
three  makers  who  can  supply  it.  The  production 
and  demand  for  finished  irou  is  somewhat  heavier, 
and  prices  are  stiff er.  Steel  ship  plates  are  £5  15s. ; 
angles,  £5  12s.  6d.  ;  iron  ship  plates,  £5  10s.  ; 
angles,  £5  7s.  6d.  ;  common  iron  bars,  £5  12s.  6d.  : 
all  loss  2J  discount  and  F.O.T.  for  delivery  after 
close  of  the  strike.  Heavy  steel  rails  are  £  I  net  at 
works.  In  Sheffield  the  scarcity  of  hematite  iron 


threatens  to  limit  the  output  of  steel.  Armour 
plate  establishments  are  still  working  full  time  in 
order  to  complete  the  heavy  work  for  the  Admiralty 
programme.  The  file  trade  has  improved. 

Printing  Trade.  —  The  printers  of  Liverpool 
have  been  considering  the  terms  offered  by  the 
employers,  and  have  accepted  them  by  a  very  large 
majority ;  they  are  briefly  as  follows  Daily  papers, 
night  hands,  50  hours  per  week,  £2  5s.,  with  Is.  2d. 
per  hour  overtime ;  casual  hands,  lid.  per  hour. 
Day  hands,  51  horns  per  week,  at  35s.  6d.,  and  lid. 
per  hour  overtime.  Jobbing  work  and  weekly  news¬ 
paper  hands,  51  hours  per  week,  35s.  6d.,  and  lOd. 
up  to  Is.  1  Id.  per  hour  overtime,  according  to 
length  of  time  overworked. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I. — Letters  from  Correspondents. 

Saw  Teeth.— A.  R.  writes  : — “  Some  time  ago  I 
promised  to  write  more  on  saw  teeth.  The  annexed 
sketches  of  saw  teeth  are  what  I  have  proved,  by 
long  experience  in  saw  sharpening,  to  be  the  best 
form  and  rake  Cor  cutting  soft  and  hard  wood 
generally.  Fig.  1  represents  circular-saw  teeth,  for 
cutting  soft  wood.  The  rake  of  the  teeth  is  at  an 
angle  of  about  65°,  and  the  top  of  teeth  with  the  face 
of  teeth  at  an  angle  of  about  50°.  Teeth  of  this  form 
and  rake,  from  65"  to  70°,  will  cut  soft  wood  very 
satisfactorily.  Fig.  2  represents  circular-saw  teeth 
for  cutting  hard  wood— that  is  to  say,  wood  that  is  cut 


green  or  in  a  wet  state,  as  English-grown  timber 
often  is.  The  rake  of  these  teeth  is  at  an  angle  of 
about  75°,  and  the  angle  of  the  top  of  teeth  with  the 
face  about  65°.  When  cutting  timber  that  is  dry 
and  hard,  the  rake  should  be  at  an  angle  of  80D. 
Fig.  3  represents  teeth  suitable  for  a  log-frame  saw 
when  cutting  soft  wood.  The  rake  of  these  teeth  is 
at  an  angle  of  about  75°.  Fig.  4  represents  log-frame 
saw  teeth  for  hard  wood,  at  an  angle  of  80°.  It  will 
be  seen  that  the  angle  at  the  top  of  these  teeth  varies, 
as  with  the  circular-saw  teeth.  Fig.  5  shows  teeth 
suitable  for  cutting  soft  wood  in  a  two-handled 


cross-cut  saw.  These  teeth  should  be  sharpened  to 
an  acute  angle,  so  as  to  cut  across  the  fibres  of  the 
wood  easily.  Fig.  6  represents  teeth  not  generally 
used  in  cross-cutting  hard  wood,  because.  I  suppose, 
they  are  not  generally  known,  and  a  little  more 
experience  is  needed  to  work  such  a  saw  tooth.  But 
with  a  little  practice  it  will  be  found  to  cut  almost 
as  fast  again  as  does  the  fleam  or  peg-tooth  (Fig.  5) 
when  cutting  hard  wood.  The  teeth  of  Fig.  6  cut 
only  one  way,  and  instead  of  there  being  a  rake  in 
the  teeth,  they  lay  back.  Should  these  teeth  be 
given  rake  or  lead,  the  saw  could  not  be  worked 
by  the  strongest  of  men,  even  if  such  had  a  deal  of 
experience  in  cross-cutting  timber.  A  strong  man 
will  sometimes  force  a  saw  through  a  piece  of 
timber  when  a  weaker  man  could  not.  If  tne  teeth 
of  the  last-named  saw  were  upright  even,  it  would 
be  a  difficult  matter  to  work  it.  The  teeth  of  Fig.  6 
are  parallel,  therefore  the  saw  should  be  shot  and 
pulled  perfectly  straight.  If  the  arms  are  moved  in 
an  arch,  as  they  may  be  when  cutting  with  teeth 
shown  in  Fig.  5,  there  also  being  wthat  is  termed  a 
belly  in  the  saw,  the  saw  would  not  work  well,  nor 
do  the  duty  that  it  would  if  shot  straight,  and  not 
forced.  It  must  be  understood  that  when  a  saw  is 
properly  sharpened  it  is  folly  to  force  it.” 

Workmen’s  Trains.— T.  R.  B.  ( Newcastle-on - 
Tyne)  writes  : — “  With  reference  to  your  remarks 
on  workmen’s  trains  (see  No.  161,  page  72),  it  may 
be  interesting  to  your  readers  in  the  South  to  know 
that  workmen  in  the  North  have  a  similar  set  of 
trains  set  apart  for  them,  but  certainly  at  a  rather 
heavy  rate  of  charge.  For  instance,  the  rate  of 
charge  from  Newcastle  to  Blaydon  (41  miles)  comes 
to  3d.  per  day  return.  How  would  a  South-country 
workman  like  that  ?  Moreover,  a  full  set  of  twelve 
tickets  has  to  be  bought ;  these  are  supposed  to  last 
one  week.  The  trains  are  not  punctual,  landing  the 
workers  very  often  fifteen  minutes  late.” 

Eight  Hours.  —  W.  B.  ( Higher  Broughton ) 
writes  a  propos  of  our  remarks  in  No.  169,  as  to  the 
Sunderland  engineers  who  tried  the  Eight  Hours 
system  with  so  much  success Five  hours  a 
week  more  play  :  that  is  five  haul's  more  for  read¬ 
ing.  walking,  house  improving— in  fact,  really  and 
truly  living.  Five  hours  more  between  work  and 
bed ;  which  means  better  spirits,  better  health, 
more  comfort  for  each  working  man,  and  by  reason 
of  this  the  same  for  his  wife,  and  also  his  family,  is, 
I  think,  what  you  would  call  being  better  off.” 

Gravitation.— F.  B.  C.  writes  to  H.  R.  (Colne)'.— 
"Errata,  p.  29.— In  the  first  column,  line  6,  for 
‘3  011,159,265  ....  etc.,'  read  ‘  3-14.159,265  .  .  .  . 
etc.'  In  the  second  column,  line  3,  for  '2ir  x  w2r’ 
read  ‘  2  n  r  x  2  r  ’ ;  and  line  50,  for  ‘  a  p,'  read 
‘  a  b.’  ’’ 

Work  Back  Numbers. — R.  R.  T.  ( Frome ) 
writes “  I  am  one  of  the  unfortunate  amateurs 
who  did  not  hear  of  Work  till  it  was  near  the  end 
of  its  third  year,  and  now  cannot  get  all  the  back 
numbers— a  great  loss  to  one  who  looks  forward  to 
the  arrival  of  each  issue  as  I  do.”— [  If  you  were  to 
advertise  in  our  Sale  and  Exchange  column  for  back 
numbers,  you  would  probably  be  successful.— Ed.) 

II.— Questions  Answered  by  Editor  and  Staff. 

Model  Marine  Engine  and  Boiler.  —  P.  B. 

(Oldham).— I  think  your  boiler  is  not  quite  large 
enough,  and  would  make  cylinder  J  in.  bore ;  then 
you  will  drive  at  a  higher  pressure  and  faster 
speed,  and  get  the  same  power  but  with  less  weight. 
It  is  not  well  to  have  fiat  sides  to  your  boiler,  they 
would  require  to  be  tied  together  inside  with  stays 
to  make  it  strong;  also,  though  you  have  plenty 
of  room  for  water  and  steam,  you  have  not  room 
enough  for  the  fire,  and  the  chimney  is  much  too 
small,  and  would  only  carry  away  the  burnt  air 
front  one  of  your  wicks.  Remember  it  is  useless 
having  a  number  of  wicks  if  they  can't  bum  pro¬ 
perly  for  want  of  air.  I  don’t  like  that  bend  in  the 
riue.  I  would  have  it  straight,  and  about  II  in. 
in  diameter ;  then  I  would  make  the  top  of  the 
furnace  arched,  and  have  the  top  of  the  arch  as  high 
as  the  top  of  the  bend  in  the  flue,  or  nearly.  Take 
chimney  straight  up  from  the  middle  of  the  furnace 
through  the  top  of  boiler,  which  should  also  be 
arched.  In  fact,  I  would  make  the  boiler  saddle 
shape,  and  have  the  furnace  open  at  both  ends, 
using  three  wicks  at  each  side  of  the  chimney.  If 
you  have  the  top  of  boiler  high  enough,  it  will  not 
heed  a  dome,  which  saves  expense  and  trouble.  I 
would  not  have  those  eight  water  tubes.  You 
might  round  the  bottom  of  lamp  to  suit  the  boat. 
Fly-wheel  is  all  right ;  make  it  as  big  as  you  can,  as 
also  the  screw  propeller.  Methylated  spirit  is  the 
right  thing  for  the  lamp,  which  should  be  kept  as 
cool  as  possible,  or  the  spirit  will  boil  and  the  wicks 
flare  up.  Why  have  the  lamp  under  the  boiler  at  all 
when  you  can  lead  the  wicks  where  you  want  them 
by  tubes,  and  interpose  a  little  cock  in  the  tube  to 
regulate  the  spirit  burnt?  Spirit  will  boil  away 
about  four  times  its  weight  of  water;  if,  therefore, 
you  wish  to  know  how  much  to  put  in  the  lamp,  fill 
boiler  up  to  cover  the  furnace  ;  then  weigh  how 
much  it  takes  to  fill  it  full  enough  for  starting,  and 
put  quarter  of  that  weight  of  spirit  in  the  lamp. 
Thus  you  may  be  sure  the  lamp  will  go  out  before 
the  water  is  low  enough  to  allow  the  boiler  to  be 
unsoldered.  You  can  let  air  into  the  lamp  by  partly 
unscrewing  the  filler,  or  by  boring  a  little  air-hole 
through  it. — F.  A.  M. 

Liquefying  Horn.— Probyn.— So  far  as  I  am 
aware,  the  only  known  solvents  for  horn  are  con¬ 
centrated  alkali  solutions,  as  caustic  potash  or 
soda.— S.  W. 
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Plant  Propagator.— E.  H.  M.  {Bidcford).— For 
a  propagator  3  ft.  x  2  ft.,  such  as  you  desire,  it 
would  be  necessary  to  have  a  water-heater,  as  a 
flue  only  would  make  some  parts  of  the  frame 
inside  very  hot,  and  inefficiently  warm  the  others ; 
whereas,  with  ever  so  small  a  circulating  water- 
heater  covering  the  bottom,  the  heat  would  be 
uniform.  The  annexed  sketch  shows  a  very  suc¬ 
cessful  arrangement  of  the  kind,  which  acted  ad¬ 
mirably  with  very  little  attention.  The  frame  may 
be  made  of  any  material— preferably  bar  zinc.  At 
the  bottom  a  tank  about  2  in.  deep  i3  fixed  ;  this 
should  be  made  of  copper  if  it  is  intended  to  last 
many  years  ;  the  next  best  material  is  tin-plate  ;  but 
on  no  account  use  zinc,  as  with  heat  it  rapidly  de¬ 
teriorates,  and  soon  becomes  useless,  b  shows  the 
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Propagating  Case — A,  Water  Tank ;  H,  Cocoanut 
Fibre. 


heater  proper,  which  is  connected  to  the  tank  by  a 
flow-pipe,  c,  and  a  return  pipe,  d,  the  former  lead¬ 
ing  to  the  top  of  the  tank,  the  latter,  or  d,  leading 
from  the  bottom  of  the  tank.  A  fllling-plug,  o,  is 
provided  on  top  of  heater ;  the  heat  of  the  lamp  or 
gas  flame  causes  the  water  to  completely  circulate 
m  the  tank,  and  the  whole  surface  gets  a  uniform 
heat.  Above  this  tank  a  bed  of  cocoanut  fibre  is 
placed,  into  which  the  pots  with  seeds  or  plants 
are  placed.  A  very  short  experience  will  enable 
you  to  maintain  a  fairly  uniform  degree  of  heat 
with  either  a  paraffin  lamp  or  gas— a  very  small 
flame  sufficing.  Of  course,  an  ornamental  case  can 
be  made  upon  similar  lines,  but  the  above  is  in¬ 
tended  as  a  practical  hothouse  on  a  small  scale.— 
C.  M.  W. 

Grindstone.— Young  Joiner.— You  don't  say  the 
size  of  the  stone,  but  if  about  3  ft.  diameter,  make 
the  frame  of  44  in.  by  3  in.,  or  6}:  in.  by  24  in.  stuff. 
The  frame  will  be  about  9  in.  wide  inside,  depend¬ 
ing  on  the  thickness  of  the  stone.  The  cross-pieces 
are  notched  4  in.  into  the  sides.  The  legs  are 
notched  at  the  top,  and  splayed  end  and  sideways. 
The  stays  between  the  legs  are  mortised,  and  a  long 
bolt,  with  nut  and  washer,  put  through,  and 
screwed  up  tight ;  also  put  similar  bolts  through 
the  top  of  the  legs  and  across  the  frame.  The  top 
of  legs  should  be  cut  to  a  templet,  and  nailed  (see 
Fig.  1).  The  axle  and  crank  are  shown  in  Fig.  2. 
Make  the  centre  14  in.  diameter,  or  the  size  of  the 
hole  in  the  stone.  Reduce  this  at  each  end  to  14  in. 
to  the  inside  of  the  bearings,  and  make  the  outer 
end  1  in.  diameter,  leaving  a  shoulder  to  work 


Grindstone.  Fig.  1. — Wooden  Frame  for  Grind¬ 
stone.  Fig.  2. — Section  of  Grindstone  with 
Axle  and  Crank.  Fig.  3. — Cast-iron  Bearing. 


against  the  inside  of  the  bearings.  A  collar  is 
welded  on  at  one  end,  and  two  plates,  4  in.  dia¬ 
meter  and  Jin.  thick, are  fitted  on.  Theotherend  is 
screwed,  and  has  a  nut  fitted  to  it.  Also  make  two 
discs  of  willow  or  plane  tree,  7  in.  diameter  and  Jin. 
thick.  Put  a  plate  and  wooden  disc  on,  then  the 
stone  and  a  disc  and  plate,  and  screw  up  tight,  or  you 
may  make  the  centre  of  the.  axle  square.  Lay  the 
stone  on  a  level  bed  of  sand.  Put  the  axle  in  and 
run  with  lead,  but  this  is  not  such  a  good  plan  as 
the  other.  Sometimes  wood  and  iron  wedges  are 
used,  but  these  are  very  liable  to  break  the  stone. 
Make  the  crank  of  cast  or  wrought  iron.  Cut  a  key¬ 
way  and  key  it  on  the  axle,  making  it  2  in.  or  24 
in.  throw.  The  bearings  are  cast-iron,  as  shown  in 
Fig.  3.  If  you  put  a  core  point  in,  the  hole  can  be 
cast  in,  and  will  only  need  riming  out.  Fix  the 
bearings  on  the  frame  with  screws  ;  also  drill  a 
bole  in  the  top  of  each  for  lubrication.  The  crank 
pin  is  keyed  in,  and  has  a  pin  and  washer  on  the 
end.  The  treadle  may  be  fixed  to  one  of  the  legs ; 
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i„  may  be  iron  1  in.  by  J  in.,  set  edgeways.  The 
outer  end  is  flattened  for  the  foot  to  rest  on.  The 
connecting-rod  will  have  a  double  end,  fixed  to  the 
fs1iea.Cu e  by  a  or  bolt.  The  top  end  has  an  eye  to 
fit  the  crank-pin,  and  is  fixed  by  the  pin  and 
washer.  1  he  treadle  will  work  at  one  side  of  the 
frame,  or  the  end  may  be  cranked  and  come  out  at 
the  middle  of  the  frame.  Fix  the  treadle  so  as  to 
clear  the  floor,  and  don’t  give  it  too  much  rise. — M. 

Draught  Screen.-D.  C.  (Kinross). -The  diffi¬ 
culty  caused  by  your  pictures  being  18  in.  too  short 
or  the  panels  we  should  overcome  by  making  up 
the  deficiency  with  Japanese  leather-paper — one 
with. as  much  gold  as  could  be  introduced  without 

killing"  your  pictures:  there  should  be  a  6  in. 
border  at  top  and  u  l 2  in.  at  bottom.  The  best  place 
to  get  Japanese  pictures,  leather-paper,  etc.,  for 
screens  would,  we  imagine,  be  Rothmann,  Strome 
&  Co.,  St.  Mary  Axe,  London,  E.C.— that  is,  if  you 
are  buying  wholesale  for  trade  purposes  ;  but, 
perhaps,  for  mere  retail  purchases  you  would  do 
better  to  go  to  Liberty’s,  Regent  Street,  London, 
W.  Prices  would,  of  course,  vary  widely.  For 
proper  bras3  hinges  try  Jas.  Cartland  &  Sons,  Con¬ 
stitution  Hill,  Birmingham  ;  you  can  order  through 
any  good  ironmonger.  Prices  will  depend  on  size 
and  weight  of  metal.— S.  W. 

Exhibition  Stand  for  Cut  Flowers  —  D.  C. 
(Kinross).— You  ask  for  an  idea  for  a  stand  to  hold, 
say,  six  cut  roses  or  other  flowers.  We  should 
suggest  a  hexagonal  wooden  box,  large  enough  to 
hold  one  of  the  shallow  round  Australian  meat  tins 
(for  water) ;  this  will  be  mounted  on  a  turn-table. 
It  would  have  a  lid  fitting  so  far  into  the  box  as 
would  allow  the  sides  to  rise  nearly  1  in.  above  it. 
Through  the  lid,  and  opposite  to  the  middles  of  the 
sides,  holes  would  be  pierced  to  admit  the  stalks  of 
flowers,  and  in  the  middle  might  be  a  hole  for  some 
tall  ornamental  grasses.  The  sides  of  the  box  would 
be  ornamented  with  rustic  work  or  cork.  The  lid 
would  be  covered  with  green  moss,  which  should 
be  kept  in  place  by  the  rim  formed  by  the  sides  ;  or 
a  pretty  effect  might  be  gained  by  making  the  lid  of 
looking-glass,  and  drilling  tho  holes  through  it.  A 
great  point  in  connection  with  such  a  case  as  this 
would  be  that,  at  a  touch,  it  would  move  round  and 
bring  any  required  specimen  to  the  front.— S.  W. 

Book-keeping.— A.  C.  (Leeds).— We  fear  that  to 
attempt  to  sketch  out  for  you  a  system  of  book¬ 
keeping  in  “Shop”  would  scarcely  be  practicable. 
Your  really  best  plan  would  be  to  get  the  evening 
services  of  a  clerk  to  set  your  books  going,  and  to 
put  you  into  the  way  of  carrying  them  on  ;  in  large 
business  towns  like  yours  there  are  always  numbers 
of  men  who  would  be  glad  of  such  an  engagement 
for  a  trifling  consideration.  Or  get  a  work  which 
treats  of  the  subjeat— say  “Cassell’s  Popular  Edu¬ 
cator.”  This  will  give  all  you  want  to  know  ;  and,  if 
we  remember  rightly,  Cassell’s  have  published  a 
“  Guide  to  Book-keeping,’’  taken  from,  or  based  on, 
the  Educator  lessons.  Write  for  their  catalogue. 
Or,  again,  W.  &  R.  Chambers,  Edinburgh,  publish 
exercise  books  in  book-keeping  for  schools ;  you 
might  get  them,  and  fill  them  up  according  to  the 
sample  page  given  in  each.— S.  W. 

■Wood-Carver’s  Strops.— T.  W.  (Kendal).— 
Melt  a  tallow  dip  in  a  saucepan  over  a  fire,  then 
spread  it  on  to  a  strip  of  butt’  leather  abo"t  4  in. 
wide  and  9  in.  long,  and  before  the  tallow  cools, 
sprinkle  the  emery -powder  on  to  it ;  then  mix 
together  well.  Put  as  much  emery  as  will  make 
the  tallow  a  dark  puce  colour,  and  until  you  get  a 
firm  paste  like  butter.  Spread  the  paste  equally  all 
over  the  leather  to  the  depth  of  about  ^  of  an  inch. 
Care  must  be  taken  to  keep  the  leather  flat  during 
the  process,  as  if  the  tallow  is  very  hot  it  some¬ 
times  makes  it  curl  up.  Do  not  melt  the  tallow 
on  to  the  leather  instead  of  in  the  saucepan  first,  as 
that  is  a  fatal  mistake.  The  strop  is  improved  by 
use  as  the  paste  in  time  gets  well  beaten  into  the 
leather.— M.  E.  R. 

Medical  Electric  Belts.— Perpf.tuum  Mobile. 
—Directions  for  making  a  medical  electric  belt  were 
given  in  “Shop,”  on  page  827,  Yol.  II.,  and  further 
instructions  on  the  same  subject  were  given  on  pp. 
174,  203,  251,  315,  396,  and  427,  Vol.  III.,  in  reply  to 
correspondents.  It  would  take  up  too  much  space 
here  to  give  fully  illustrated  descriptions  of  electric 
belts.— G.  E.  B. 

Books  on  Painting.— W.  II.  (Hast ings).— Messrs. 
Brodie  &  Middleton,  Long  Acre,  London,  W.,  pub¬ 
lish  a  cheap  and  useful  handbook,  dealing  with  all 
kinds  of  work.  It  is,  however,  more  suited  to 
amateur  requirements.  I  cannot  refer  you  to  a 
“  best  hook,”  dealing  collectively  with  painting, 
house  decorating,  and  sign  writing.  V ol.  I.  of  W ork 
contains  very  useful  series  on  House  Painting  and 
Sign  Writing.  Vol.  II.  contains  a  good  series  on 
Graining.  With  these  you  get  practical  lessons  by 
reputed  workers  and  writers  at  the  “  lowest  possible 
cost.”  If  you  want  the  best  modern  works,  irre¬ 
spective  of  cheapness,  write  for  particulars  to  the 
Docorative  Art  Journals  Company,  Mosley  Street, 
Manchester.— F.  P. 

Moulding  in  Plaster _ Amateur  Modeller. 

—Yes,  there  are  other  substances  in  which  moulds 
for  plaster  casts  can  be  made,  such  as  wax  and 
gelatine,  but  plaster  is  most  in  use,  and  is,  for 
general  purposes,  by  far  the  best.  You  will  find  such 
articles  as  vou  ask  for  in  Vol.  II.  of  Work,  and 
these  will  give  you  full  information  on  the  points  in 
question  :  on  Clay  Modelling,  pp.  3,  50,  123,  189,  255, 
303  (Nos.  53,  56,  60.  64,  68,  71 1 ;  and  on  Plaster  Cast¬ 
ing,  pp.  319,  398,  500,  578,  659  (Nos.  74,  77,  83,  88,  93).— 
M.  M. 
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Rearer.— P.  S.  (London).— Winchcombe’s  address 
is  Leonard  Stanley,  Gloucestershire.  These  rearers 
can  be  obtained  of  Mr.  Stevens,  who  advertises  in 
W  ork.— Leghorn. 

Work  (Cover  for).— A.  H.  (Cork).— Thanks  for 
your  suggestion. 

Mahogany  Chair — C.  H.  B.  ( Jewin  Street,  E.C.). 
— I  think  the  best  way  to  make  the  chair  is  to  let 
the  back  legs  run  up  to  form  the  back  rest,  instead 
of  having  them  separate,  as  it  makes  a  stronger  job 
than  the  latter.  You  can  get  the  front  legs  at  a 
turner’s,  and,  having  shaped  the  backs  to  taste, 
tenon  together  as  shown  in  Fig.  1.  This  could  be 
made  more  secure  by  driving  in  oak  dowels  right 
through  the  leg  and  the  tenons.  The  top  rail  of  the 
back  can  be  dowelled  to  the  upright  as  in  Fig.  2, 
but  a  better  method  is  to  have  a  round  tenon  on 
the  upright,  and  glue  it  into  the  socket  in  the  back 


Mahogany  Chair.  Fig.  1.— Tenoning  of  Frame 
into  Legs  of  Chair.  Fig.  2. — Dowelling  of 
Back  Rail.  Fig.  3.— Tenon  to  Back  Rail. 

rail  (see  Fig.  3).  The  rail  below  this  is  also  tenoned 
into  the  standards.  I  suppose  by  an  “  ordinary 
wooden  chair,”  you  mean  one  suitable  for  rough 
usage  in  the  kitchen,  etc.  The  construction  in  such 
a  case  would  be  much  more  simple  than  that  just 
described,  and  the  different  parts  are  more  easily 
put  together  by  an  amateur.  All  the  rails  and  the 
frame  .can  be  balanced  into  the  legs  instead  of 
being  tenoned  ir,.  Stiffening  rails  would  most 
likely  be  needed  between  the  legs.  A  plain  wood 
seat  screwed  to  the  frame  is  sufficient.  I  am  afraid 
I  have  no  space  here  to  give  a  list  of  tools,  as  most 
of  the  ordinary  cabinet-maker’s  tools  would  be  ne¬ 
cessary  to  make  a  good  job.— F.  J. 

Plumbing  and  Gas-fitting.— W.  J.  D.  (Mont- 
gomery).—' These  subjects  have  not  been  dealt  with 
in  Work.  When  a  thoroughly  competent  writer 
and  practical  worker  can  be  found,  arrangements 
will  be  made  for  papers  on  both  subjects. 

Work  and  Contents.— J.  H.  S.  (London,  S.E.). 
— Thanks  for  your  letter.  Some  more  ornamental 
wood  turning  shall  be  given  as  soon  as  convenient. 

American  Organ.— C.  Vr.  T.  (Leytonstone).—(l) 
The  stops  are  not  “  fixed  to  the  reeds,”  but  a  piece 
of  well-seasoned  wood,  of  suitable  size  to  cover  the 
ends  of  the  cavities  in  which  the  reeds  are  placed, 
is  hinged  to  the  top  of  the  cavity  board,  so  that 
when  the  piece  of  wood  rests  on  the  edge  of  the 
cavity -board,  no  wind  can  enter  the  cells  containing 
the  reeds.  In  order  to  make  the  contrivance  effec¬ 
tive  and  silent,  a  spring  to  close  it,  and  cloth  or 
leather  to  prevent  noise  and  secure  an  air-tight  fit, 


American  Organ  Stop  Action — C  B,  Cavity-Board  ; 
C,  ReedChambers ;  M,  Mutes  ;  K,  Keys ;  S,  Swell- 
Shades. 


are  added.  The  draw-stops  are  connected  with 
these  so  as  to  open  them  at  pleasure.  There  are 
many  ways  to  unite  the  draw-stops  with  the 
“mutes”  just  described.  Probably  C.  W.  T.  can 
arrange  a  wire  to  each,  so  that  the  drawing  of  the 
wire  will  open  the  mute,  and  relaxing  the  tension 
will  allow  the  spring  to  close  it  again.  (2)  The  swell 
is  managed  in  a  similar  manner  to  the  stop  action  ; 
but  the  swell  may  enclose  several  sets  of  reeds,  and 
is  generally  arranged  so  that  the  swell-cover  may 
be  lifted  by  the  player’s  knee.  There  may,  of 
course,  be  a  stop  knob,  marked  forte,  to  open 
swell-cover,  in  which  case  the  knee  action  is,  for 
the  time,  superseded.  By  an  arrangement  of  levers 
the  mutes  may  be  raised  by  the  player’s  knee,  when 
the  stops  not  in  use  because  the  draw-stop  is 
pushed  in  become  available  as  long  as  the 
knee  pressure  continues :  as  soon  as  the  knee  is 
withdrawn  the  stops,  drawn  again,  govern  the 
reeds  as  usual.  The  sketch  sent  is  a  suggestion. — 
B.  A.  B. 
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Motor.— First  Start.— I  am  sorry  to  hear  that 
the  little  motor  you  have  made  from  the  paper  in 
Work,  Vol.  III.,  No.  154,  p.  785,  will  not  go.  In 
the  first  place,  you  have  put  far  too  much  power 
into  it.  I  should  not  like  to  put  a  battery  of  twelve 
cells  on  to  the  one  I  made  to  write  the  paper  upon ; 
two  or  three  single-fluid  bichromate  cells  are  quite 
enough  to  make  it  go  well.  Are  you  sure  you 
have  got  it  connected  up  properly?  Try  it  with 
two  cells  independently— that  is,  one  cell  on  to  the 
binding  screws  from  the  magnet,  and  the  other 
cell  on  to  the  binding  screws  from  the  armature  ; 
then  see  that  your  brushes  are  in  the  right  place  : 
you  will  find  you  will  have  to  bend  and  adjust 
them ;  don’t  let  them  press  too  hard,  but  see  that 
they  make  contact  all  round.  If  the  armature 
touches  the  magnet,  it  will  be  held  tight ;  to  pre¬ 
vent  this,  unscrew  the  button  on  top  of  the  magnet 
and  set  it  back  a  little,  then  screw  it  up  tight 
again  ;  I  think  it  ought  to  go  then.  If  you  think 
your  winding  is  faulty,  you  can  test  it  with  a  gal¬ 
vanometer  ;  I  should  not  do  it  with  a  bell.  If  you 
have  not  got  a  galvanometer,  look  in  the  index  to 
Vol.  III.  of  Work,  and  you  will  find  how  to  make 
one  that  will  do  very  well  for  testing  purposes  of 
any  kind.— J.  B. 

Motor.— R.  W.  Wright,  Jr.— If  you  use  about 
30  yards  of  wire  on  the  magnet  for  the  model  in 
Work,  Vol.  III.,  No.  154,  p.  785.  and  about  20  yards 
on  the  armature,  you  will  find  it  will  work  properly. 
There  is  a  paper  already  in  hand  as  to  making 
your  own  batteries,  carbons,  etc.,  which  doubtless 
will  appear  in  due  course.— J.  B. 

Staining  and  Matching.— J.  M.  ( Manchester ). 
— A  similar  query  to  yours  is  answered  under  the 
same  initials  and  address  in  our  issue  of  December 
26th,  p.  652,  No.  145,  Vel.  III.,  which,  if  you  will 
read,  will  give  you  the  information  you  require 
without  fully  repeating  it  here,  except  that  I  may 
further  add  that  the  desired  result  may  also  be 
gained  by  wiping  over  with  a  solution  of  common 
washing  soda ;  or  by  wiping  over  with  a  weak 
brown  stain,  made  by  mixing  a  little  Vandyke  brown 
into  a  thin  paste  with  liquid  ammonia  ora  solution 
of  pearlash,  then  thinned  down  with  water  till  the 
required  shade  is  obtained,  and  using  a  little 
coloured  polish.— Lifeboat. 

Ebony  Stain.  —  Vulcan.— The  French  black 
stain  is  sold  by  most  veneer  merchants,  including 
Mr.  Kingston,  veneer  merchant,  Pershore  Street, 
Birmingham,  and  most  druggists  and  gum  mer¬ 
chants  at  Is.  per  pint.  Stephens  and  S.  Jackson  & 
Sons  can  supply  you  with  ebony  stain  either  in 
liquid  or  powder.  I  am  sorry  I  cannot  recommend 
you  to  any  place  nearer  home,  unless  you  try  the 
Yorkshire  Varnish  Co.,  Limited,  Ripon,  and  Mr. 
H.  O.  Milnes,  Bradford.  The  ebony  stains  in 
general  use  are  suitable  for  most  woods,  including 
yellow  pine.  Should  you  prefer  to  make  your  own, 
you  will  find  full  particulars  in  “Shop,"  under 
Ebony  Stains,  p.  332,  No.  125,  Vol.  III.,  August  8th, 
1891  issue.— Lifeboat. 

Heating  Greenhouse.  —  Novice.  —  The  water 
will  not  circulate  if  you  carry  the  pipes  below  the 
level  of  the  boiler,  and  I  do  not  see  how  you  can 
avoid  doing  so  without  carrying  the  pipes  round  the 
kitchen ;  in  which  case  the  loss  of  heat  from 
radiation  in  the  kitchen  would  prevent  the  green¬ 
house  from  getting  warm.  It  is  far  better  to  have 
an  independent  boiler  for  the  greenhouse,  as  the 
kitchen  fire  is  generally  out,  and  the  pipes  cold,  at 
the  time  when  warmth  is  most  required— i.e.,  the 
early  hours  of  the  morning.  Any  ironmonger  will 
supply  you  with  a  gas  heating  boiler  for  small 
greenhouse,  which  you  can  connect  for  yourself. 
You  do  not  give  thesize  of  greenhouse,  but,  judging 
from  the  sketch,  I  should  say  the  size  of  pipes  you 
propose  would  do  very  well. — T.  W. 

Incubator.— H.  S.  (DcdstonLane.N.E.).— Articles 
on  “How  to  make  an  Incubator”  appeared  in 
Work,  Nos.  89  and  143. 

Induction  Colls.  —  Anti-Procrastination.— 
These  articles  are  appearing  in  the  fourth  volume 
of  Work. 

Designing  for  Furnishers.— E.  C.  M.  ( Porta - 
down).— Your  designs  indicate  no  talent  whatever. 
You  have  evidently  never  learnt  drawing.  Work 
hard  at  this  in  your  spare  time,  and  you  may  some 
day  be  able  to  submit  good  original  designs.— Ed. 

Cottage  Specifications.— Theo  d'Olite.  —  (1) 
“  Is  it  usual  to  use  pressed  bricks  for  cutting  and 
rubbing?  ”  No,  it  is  not  usual ;  but  it  is  better  for 
pressed  bricks  to  be  used,  as  the  bricks  generally 
used  for  rubbing  and  cutting  are  usually  composed 
of  about  75  per  cent,  of  sand,  which  makes  the 
bricks  absorb  more  water,  and  when  they  come  in 
contact  with  frost — which  they  cannot  help  doing— 
the  frost,  when  it  thaws,  enters  the  pores  of  the 
bricks,  and  thus  splits  or,  rather,  cracks  them, 
rendering  them  utterly  useless  for  their  work.  I 
Lave  seen  myself  where  they  have  been  used  for 
arches,  and  within  twelve  months  after  they  have 
had  to  be  removed,  and  pressed  bricks  inserted  in 
their  place.  Pressed  bricks  have  an  advantage  in 
being  hard  and  durable,  and  they  can  resist  more 
pressure  or  strain  upon  them  than  “  rubbers.”  (2)  If 
Theo  d'Olite  will  kindly  look  at  the  drawings,  he 
will  see  plainly  that  I  have  shown  in  my  design  all 
that  he  mentions  in  his  letter.  What  I  have  not 
mentioned  in  the  specification  is  plainly  described 
in  the  drawings.  If  I  had  to  write  a  full  specification 
of  works  required  in  their  erection,  it  would  occupy 
at  least  two  numbers  of  Work.  As  a  rule,  archi¬ 
tects  never  mention  every  little  detail  in  their 


specification  :  they  say,  as  shown  in  drawing  No. 
so-and-so.  When  Bills  of  Quantities  are  taken  out, 
then  every  item  is  entered  in  detail,  mentioning 
their  length,  height,  and  width.  (3)  “Is  water 
required  to  mix  the  mortar,  and  who  is  to  provide 
it  ?"  Of  course,  water  is  used  to  make  proper  mortar ; 
and  as  regards  who  is  to  provide  it  is  a  question  of 
detail.  As  a  rule,  the  contractor  has  to,  and  it  is 
charged  along  with  wear  and  tear  of  tools  and  scaf¬ 
folding.  (4)  “Would  a  9  in.  wall  be  absolutely 
damp-proof?”  If  you  will  kindly  note,  I  have 
mentioned,  “  Lay  a  damp  course  of  pitch  and  tar, 
well  boiled,  or  a  layer  of  roofing-felt  well  soaked  in 
pitch  and  tar,  throughout  the  length  and  thickness 
of  the  walls.”  A  9  in.  wall,  faced  with  pressed 
bricks  and  a  damp  course,  as  above,  is  perfectly 
damp-proof.  (5)  “  Could  two  contractors  be  fairly 
expected  to  tender  from  the  specification  in  the 
matter  of  joiners’  work  ?  ”  Yes,  if  they  had  the  same 
drawings  and  specification,  and  knew  their  business. 
— W.  B. 

Gold  and  Stone  Tests.— Learner.— The  articles 
on  ear-rings  appeared  in  Nos.  106,  111,  115,  in  Vol. 
III.  of  Work.  Look  out  for  an  article  on  Gold 
Tests.  Your  other  query  as  to  testing  precious 
stones  and  pearls  will  be  answered  in  a  future 
number.— H.  S.  G. 

Electricity.— A.  M.  (Glasgow).—  Messrs.  Cath- 
cart  Peto’s  address  is  Hatton  Garden,  London. 

Working  Drawings  for  Violin  Making.— E. 

E.  W.  (Abergavenny). — The  writer  of  instructions 
for  violin  making  will  furnish  you  with  a  set  of  full- 
sized  working  drawings  for  2s.  6d.  The  address  is 
in  the  advertisement  columns  of  Work.— B. 


III.— Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operat  ion  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Lathe  Attachment. — Learner  writes: — “Can 
any  reader  kindly  give  instructions  for  making  a 
fret-saw  attachment  to  a  41  in.  centre  lathe?” 

Oil.— Learner  writes  “  What  is  the  best  way 
to  cleanse  a  bottle  which  has  contained  oil  ?  ” 

Ice  Safe.— Butcher  writes ■“  Will  some  reader 
kindly  advise  as  to  the  filling  of  the  interstices, 
4  in.  wide,  of  an  ice  safe  that  my  carpenter  is  build¬ 
ing  for  me,  6  ft-  by  4  ft.  by  7  ft.  high.  Sawdust  is 
objectionable,  it  gets  damp,  then  smells  badly,  and 
charcoal  is  too  expensive.  Also  which  is  the  best 
method  of  placing  the  ice  to  produce  the  coldest  and 
driest  air?" 

“  Woodite.”— C.  ( Londonderry )  writes  This 
substance  is  used  upon  or  behind  armour  plates, 
and  by  its  expansive  properties  closes  shot-holes 
automatically-  What  is  its  composition?  How  is 
it  applied  and  kept  in  situ ?  Where  can  it  be 
obtained  ?.” 

Camp  Cot.— F  K.  (Staveley)  writes  : — “Would 
any  kind  reader  of  Work  give  me  instructions  how 
to  make  a  camp  cot— one  to  fold  up?  I  want  to 
make  it  of  wood,  to  rest  on  legs.” 

Razors-  — J.  P.  ( Claydon )  writes  Can  any 
reader  tell  me  the  stone  to  use,  and  the  best  metho-l 
of  setting  a  German  hollow-ground  razor,  and 
whether  oil  or  water  should  be  used?  ” 

Lubricating  Oil.— Spot  writes :— “  Will  any 
reader  say  what  i3  the  best  oil  for  lubricating  with, 
or  how  to  make  a  lubricating  oil  that  will  not 
corrode?  ” 

Puzzle  Money-Box.  —  R.  S.  H.  W.  (High 
Wycombe)  writes Would  some  kind  reader  of 
Work  give  me  a  design  for  the  above  in  fretwork? 
Also  for  a  monogram  for  R.  S.  in  the  same.” 


IV.— Questions  Answered  by  Correspondents. 

Plant  Propagator.  —  Cawd  Hud  writes  to 
Barra  (see  No.  161.  page  78) Construct  an  or- 
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Plant  Propagator— A, False  Bottom;  B  B,  Vapour 
Chamber. 


I 


dinary  box  frame  of  1  in.  boards,  say  3  ft.  6  in.  by 
2  ft.  Let  it  be  2  ft.  deep  at  the  back  and  18  in.  in  front. 
Nail  strips  of  1  in.  wood  all  round  the  inside  about 


9  in.  from  the  bottom,  and  fix  two  cross-bearers, 
24  in.  in  width,  on  a  level  with  the  strips.  The 
bearers  must  be  placed  edgewise  for  strength.  On 
these  fit  accurately  a  piece  of  galvanised  sheet  iron, 
which  must  be  thoroughly  perforated  with  fine 
holes.  Now  nail  boards  closely  all  over  the  bottom 
of  the  frame,  and  cut  a  circular  hole  3  in.  in  dia¬ 
meter  in  the  centre  of  the  bottom.  The  lower  board 
at  the  back  must  be  made  movable,  by  sliding  or 
otherwise,  to  afford  access  to  the  lower  chamber, 
wherein  is  placed  a  shallow:  metal  vessel  about 
18  in.  square,  which  must  be  kept  nearly  full  of 
water,  supported  on  two  bricks,  laid  flat.  Lay 
three  inches  of  cocoa-fibre  or  sphagnum  moss  on 
the  false  bottom  of  galvanised  iron,  and  place  the 
whole  on  four  stout  legs.  Take  a  paraffin  oil  lamp, 
having  a  3  in.  wick— to  be  used  for  obtaining  beat— 
and  stand  it  so  that  the  lamp  chimney  protrudes 
through  the  circular  hole,  and  within  two  inches 
of  the  metal  vessel.  Have  your  seeds,  etc.,  in 
boxes,  and  place  them  on  the  fibre  or  moss,  which 
must  always  be  kept  moist.  Put  on  your  sash,  and 
having  lighted  your  lamp,  you  should  have  no 
difficulty  in  maintaining  a  heat  of  70°  or  80°.  If 
your  propagator  is  to  stand  outside,  you  will  require 
to  nail  boards  round  the  legs  to  screen  the  lamp,  or 
it  will  be  blown  out  by  the  wind.  Mind  the  venti¬ 
lation.” 

Photo.  Frame.— A.  S.  ( London ,  W.)  writes : — 
“  Seeing  W.  W  .(Wokingham)  inquiring  for  a  photo, 
frame  that  appeared  in  No.  152  of  Work,  he  may 
like  to  know  that  I  got  E.  W.  Wise,  of  Chiswick,  to 
make  one  for  me.  He  enlarged  the  design.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres- 
rondente.  and  answers  only  aw?iit  space  in  Shop,  upon  whicb 
there  is  great  j>re-gnre  S.  &  Co.  ( Blackpool ) ;  H.  F.  AL  {Bams- 
bury):  L.  M.  ( Roscrea );  C.  C.  ( Norwich ) ;  L.  W.  (Kettering); 
F.C.  B.  (Blandford) ;  W.  P.  ( Dartford ,  Kent) ;  A  Kehry  Lad; 
M.  E.  ( Renfrew ) ;  R.  A.  dk  P.  ( South  Kensington ) ;  Corkscrew; 
W.  J.  I*.  (Lines);  J.  W.  H.  (London);  H.  W.  H.  (Heathfield); 

D.  W.  (King' 8  Cross);  R.  B.  P.  (Dartmouth  Park  Road) ;  w. 

t  Wirksworth) ;  Faraday;  Dynamo;  A.  B.  D  (South  Shields) ; 
InDdbiis;  A.  T.  ( Bollington );  Walnut;  H.  T.  W.  (Cardiff); 

A.  L.  (Dewsbury) ;  F.  C.  B.  (Deptford);  FT.  (Sunning dale) ;  8.  W. 
(Glasgow);  S.  W.  (Cardiff);  Saint  Mungo;  W.  N.  (Lincoln);' 

E.  D.  (London  TF.):  Mechanic;  Amateur  Screen;  H.  J. 

( Liverpool ):  U.  H.  (Sheffield);  Drill;  Royal  College  ;  Hoao- 
logjst;  H.  B.  (SL  Peter's  Park);  Padiham;  An  Old  6ub- 
scriukr;  Donovan;  D.  A.  L.  (Bacup)  •  W.  S.  (Havant) ;  D.«J.  E. 
(Bryhmaur);  J.  G.  8.  (Barbados) ;  D.  w.  H.  (Tredegar);  A- G. 
(Sheffield*  ;  D.  J.  C.  ( Ipswich )  ;  Bookcase  ;  W.  8.  P.  (Bilston); 

B.  B.  (  U illsborough) ;  A.  P.  M.  A.  (Stretton) ;  J.  T.  M.(j Burnley) ; 
Jules;  J.  E.  (Deptford);  J.  B.  (Moss  Side);  A.  B.  (Middles- 
borough >  ;  A.  J.  H.  (Brirton  ;  F.  H.  W.  (Southampton) ;  G.  8.  L. 
(Strangewav s) ;  T.  C.  (Dewsbury);  8.  T.  (Londonderry);  P.  B. 
(Bolton  ;  Constant  Currknt  ;  Stager  ;  Dynamo ;  J.  R.  (New 
Brampton );  E.  F.  B.  (Darlington);  Barnet;  J.  P.  (Chester-le- 
Street) ;  D.  McD.  ( Glasgow ) ;  D.  B.  (Glasgow);  W.  T.  (Hoicghton- 
l&Spring);  O.  B.  (Hanley);  One  in  a  Fix;  A  Reader. 


“WORK”  PRIZE  SCHEME. 


Next  Week's  Work  (No.  168)  will  contain 
full  particulars,  rules,  etc.,  of  the 
First  of  a  Series  of  Competitions 
in  connection  with  the  Work  Prize 
Competition  Scheme.  The  Editor 
will  be  obliged  if  his  Readers  will  assist 
in  making  these  Competitions  known 
amongst  their  friends,  with  a  view  to 
their  becoming  permanent. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  1.4 * 

Caplatzi's  Matchless  Technical  Collections 

embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  B 

Lettering  and  Sign-Writing  made  Easy.— 
Also  lull-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  too  Carving,  100 
Repousse.  30  Fret  Brackets,  too  Sign  Writer's  Stencils  (all 
full  size).  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free.—#.  Coulthard,  Darlington  Street, 
Bath.  [a  s 

Wanted. — To  Manufacture  or  Repair  for  Trade  or 
Amateurs  any  description  of  mechanical  work.  Models 
for  Patentees  executed  from  drawings.  Terms  moderate. — 
J.  Summers,  17,  Regent’s  Row,  Dalston,  N.E.  [17  R 

Fretwork  Designs.— 40,  7d.  ;  12  brackets,  is.  id. 
Catalogue  300  miniatures,  6d.  Lists  free. — Taylor’s  Fret- 
workeries,  Blackpool.  (18  R 

Wanted. — Work,  Vol.  I„  good  condition. — H.  Hall, 
38,  Bayle  Street,  Folkestone.  (1  S 

Small  Tube  Copper  Boiler  for  sale;  also  Model 
Engine,  in  good  condition ;  or  exchange  Safety  Bicycle. — 
Wm.  Thompson,  Robinson  Street,  Houghton-le-Spring, 
Co.  Durham.  Do  B 

Dord  Bible. — 56  Parts  complete.  Original  price  Two 
Guineas.  Wanted  offers,  cash  or  otherwise. — Address, 
Bible,  36,  Great  Percy  Street,  W.C. 
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BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FEMALE  AILMENTS. 

by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Wedioine  Dealers  everywhere,  in  Poxes,  9%d.,  Is,  &  2s»  9d.  each*  Pull  directions  with  each  box* 

BEECHAM’B  TOOTH  PASTE. 


Will  recommend  itself  J  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  feest-knowo 
ingredients  for  neutralising  the  acids  of  the  mouth,  and  preventing  all  deleterious  deposits  upon  the  teeth. 

BEECHAM  S .  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur  j  the  packages  are  pretty  for  the  toilet 
table,  and  most  convenient  for  the  travelling  bag.  They  are  sold  everywhere  for  ONE  SHILLING  each. 

LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 

Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c.| 

&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality 
and  at  low  prices.  Send  f&r  Illustrated  Catalogue,  igo  Illustrations,  price  6d, post  free.  * 

HHODEXe  STEA2&  ENQ’XN30S,  and  Oomploto  Sots  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Rngiues. 

LEE^S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  usefu!  book  extant,  and 
largest  and  best  Catalogue  m  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  ©r  Model  Steam  Engine  Catalogue  is  required  when  ordering  ONLY 
Address—  76%  77,  and  78a ,  HIGH MOLBORN,  LONDON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  HoteL  Awarded  Prize  Medal  International 
Inventions  Exhibition,  2885.  Please  name  this  Paper  when  writing. 


95th.  Thousand,  price  is. ;  post  free,  is.  3d. 

CASSELL’S  SHILLING  COOKERY. 

This  new  and  valuable  Work  contains  364  pages,  crown 

8vo,  bound  in  limp  cloth. 

“  This  is  the  largest  and  most  comprehensive  work  00 
the  subject  of  cookery  ever  yet  published  at  the  price.” — ■ Christian  Age. 

CASSELL  &  COMPANY,  Limited,  Ludgaie  Hill \  London . 


JUST  PUBLISHED. 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth, 
price  &$*,  post  free. 

WORKSHOP  RECEIPTS: 

Fifth  Series. 

Summary  of  Contents. 

Diamond  Cutting  and  Polishing— Labels— Laboratory  Apparatus 
—Cements  and  Lutes— -Cooling — Copying— Desiccating— Distilling— - 
Evaporating  —  Illuminating  Age n ts—F si te ri ng  —  Explosives  ---  Fire- 
proofing— Ink— Lacquers— Magic  Lanterns— Electrics— Metal  Work 
—Musical  Instruments— Packing  and  Storing— Percolation— Pre¬ 
serving— Corrosion  and  Protection  of  Metal  Surfaces— -Pumps  and 
Siphons— Waterproofing— Glass  Manipulating— Modelling  and  Plaster 
Casting— Stereotyping— Tobacco  Pipes— Taps— Tying  and  Splicing 
Tackle— Netting— Walking  Sticks— Boat  Building— Ai 
Angle  Measuring—  Barometeis—Camera  Lucida, 


Anemometers— 


London:  IS.  &  7?.  N.  SPON,  125,  Strand. 
New  YorJe:  12,  Cortlandt  Street. 

~TOiNVENIGRS,  AMATEUHS.AND  OTHERS.^ 

Every  description  ©f  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.—' The  Waller  &  Co.  Manufacturing 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 

BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  z.ooo  new  and  second-hand 
I  machines.  Prices,  JS4  to  H3©*  Easy 
from  xos.  per  month.  Write  for 
©ur  200-page  Lists  for  1892 
and  g,oo©  Testimonials. 
Free.  BRITISH  CYCLE 
MFG.  CO.,45,Everton  Rd., 
Liverpool;  Manchester  De- 
p&t:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School :  42,  High 
Street,  Camden  Town. 

mm*.  nzchubx.  sslveh, 
PEN  &  PENCIL  CASE , 

la  Rubber,  complete,  7I&,  Stamps,  or  for  your 


Marking  Linen  or  Paper,  enclose  3I&.  stamps  or 
postage,  &e.  Mention  this  paper,  and  address— 

Crystal  Palace  Hoad’i)  Ctold 

Modal  Markmg  Xale  Werki,  75*  Sotatligrai® 
London,  CAUTION :  Original  Patentee  of  the  6d.  and  xs. 
Crystal  Palace  (John  Bond’s)  Propelling  Metallic  Marking  Ink  Pencil, 

8fch  Thousandj  price  Is* 

Working-Men  Co-operators : 

What  they  have  Done  and  what  they  are 

Dotage  Being  a  Handbook  giving  an  Account  ©f 
the  Artisans*  Co-operative  Movement  in  Great  Britain, 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jones* 

“  The  co-operative  movement  Is  one  of  great  social  and  economic 
Importance,  and  those  who  wish  to  learn  what  hold  the  principle  has 
obtained  over  working  men  cannot  do  better  than  consult  the  little 
book  prepared  by  Mr.  Acland  and  Mr.  Jones,  It  is  a  kind  of  ele- 
mentary  text-book  for  use  both  by  teachers  and  pupils ;  and  St  deals 
not  only  with  the  history  ©f  co-operation,  but  with  such  practical 
questions  as  production,  distribution,  propaganda,  and  educational 
work  It  cannot,  we  imagine,  but  prove  a  useful  little  manual  for 
those  for  whom  it  is  mt-eade-4,  The  Times . 

Cassell  &  Company,  Limited,  Lvdgate  Hill,  London. 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
as.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


JTJ3STO  CYCLES  (The  Very  Best). 

Write  for  our  1392  List,  100  pp.  POST  FREE, 

Juno  Cushion,  £10  10s.  17/6  monthly, 

Jun©  Pneumatic,  ^12  12a.  21/-  monthly,  large  discount  for  cash, 
Or  Large  Discount  for  Cash.  “?  riding  taught.  Ms- 

chines  exchanged.  Im- 
mense  stock,  new  and 
,  JONG*  secondhand  Tricycles, 
CSSBiaiiBcftS  Safeties,  Bicydes,  always 
on  v  ie  w ;  repairs,  cheapest 
and  best  work.  Estimates 
free,  jun©  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Ltd.  Works, 
Show-Rooms,  &  School, 

■  75  «£s  7Ss 

gat®  Without* 

X2  mentis  guarantee  with  every  JUNO.  LONDONf  3H*d* 


ESTABLISHED  1851. 

BIRXSLjEKESGK. 

Southampton  Buildings,  Chaneery  London* 

THREE  per  CENT.  INTEREST  allowed  on  BE* 
POSITS,  repayable  ©n  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  m@nthly  balasaces* 
when  not  drawn  below  £ioo« 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TOO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  OISc©  of  the  BIRKBKCK  FREEHOLD  LAND 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  fii.ll  particulars*  post  free 
©si  application.  FRANCIS  RAVENSCROFT,  Manager. 

DELICIOUS  TEIfERANoFdRINKS. 

MASON’S  K0N-IHTQXICAT1HC  8EF.R.  MASON’S  WISE  ESSEHGES. 

These  Essences  produce  la 
a  few  minutes  a  delicious  T era* 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
©f  Mason's  HaEtr&ofe  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  ©f  either 
Essence  or  Extract  seat  ©a 
receipt  ©f  9  stamps,  or  a  bottle 
of  each  for  %$  stamps. 

AGENTS  WANTED, 

NEWS  Ail  &  MASON, 

Nottingham. 


THE  WORLDS  WORKERS. 

A  Series  of  New  and  Original  Volumes  by  Popular  Authors.  With  Portraits  printed  on  a 

tint  as  Frontispiece,  cloth,  Is.  each. 


General  Gordon.  By  the  Rev.  S.  A.  Swaine. 

Sir  Henry  Havelock  and  CoUn  Campbell,  Lord 
Clyde.  By  E.  C.  Phillips. 

David  Livingstone.  By  Robert  Smiles. 


The  Earl  Of  Shaftesbury.  By  Henry  Frith. 

Dr.  Guthrie,  Father  Mathew,  Elihu  Burritt, 
Joseph  Livesey.  By  John  W.  Kiston,  LL.D. 
George  Muller  and  Andrew  .Heed.  By  E.  R. 
Pitman.  ______________ 

Thomas  A.  Edison  and  Samuel  F.  B.  Morse. 

By  Dr.  Denslow  and  J.  Marsh  Parker. 

Six  Titus  Salt  and  George  Moore.  By  J.  Burnley. 
George  and  Robert  Stephenson.  ByC.L.MAT&Aux. 


Charles  Dickens.  By  His  Eldest  Daughter. 
Handel.  By  Eliza  Clarke. 

Turner  the  Artist.  By  the  Rev.  S.  A.  Swaine. 


Abraham  Lincoln.  By  Ernest  Foster. 
Benjamin  Franklin.  By  E.  M.  Tqmkinson. 
Dr.  Arnold  of  Rugby.  By  Rose  E.  Selfe. 


Sarah  Robinson,  Agnes  Weston,  and  Mrs. 

Meredith.  By  E.  M.  Tomkinson. 

Florence  Nightingale,  Catherine  Marsh, 
Frances  Ridley  Havergal.  Mrs.  Ranyard 
(“  L.  N.  R.”).  By  Lizzie  Alldridge. 

Mrs.  Somerville  and  Mary  Carpenter.  By 
Phyllis  Browne. 

Richard  Cobden.  By  R.  Gowing. 

Charles  Haddon  Spurgeon.  By  G.  Holden  Pike.  (New  Volume.) 

The  above  works  ( excluding  “ Richard  Cobden  ”  and  ‘‘'’Charles  Haddon  Spurgeon  ”)  can  also  be 
had  Three  in  One  Vo!.,  cloth ,  gilt  edges,  3 s. 

CASSELL  &  COMPANY,  Limited,  Ludgaie  Hill,  London. 
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Nos. 

1  to  100 

ready. 


Of  any 
Bookseller. 


<£400 


GIVEN  AWAY!  |  £<IOO 


»  FOUR  HUNDRED  POUNDS^ 

WORTH  OF  FRETWORK  DESIGNS. 

J.  H.  Skinner  &  Co.  have  now  ready  for  delivery  8.000  of  th 
r  Fretwork.  Carving,  and  Photographic  Apparatus,  including  Desi; 


8,000  of  their  Tenth  Annual  Catalogue 
Fancy  Woods,  Treadle 


menu  or  me  zinamtu  liseu,  Deaumuiiy  raouuteu  on  a  nanus 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The 
Iogue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed. 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  wi 


g,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Mach'nes,  Frames,  Saws,  Drills,  Planes.  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates.  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’ Benches  and  Tools  ; 
and  their  new  CELESTIAL  ENAMEL  lor  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  64  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  reoessed  card 

The  above  described  Cata- 
d.  SENT  POST  FREE 
Catalogue  we  will  include,  GRATIS, 
On©  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  t>hus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-ln.  Steel  Frame.  34  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  as.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  as  6d.  :  12  ft.,  4s.  3d.,  post  free.  Book  containing  ia  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  <Se  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  thi j  paper  -when  ordering. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter,  is.  each;  3-letter ,2S.each. 
Full  name  in  neat  type.  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

fold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


HAND-CARVED  WOOD  SUPPLY  COMPANY. 

Architect ,  25/3/92. 

“This  Company,  of  358,  260,  Old  Street,  E.C.,  show  most  excellent  Designs 
carved  in  Wooa,  particularly  suitable  for  Architectural  purposes,  and  for  Ornamental 
requirements  for  Decorators,  Cabinet  Makers,  Amateurs  of  Home  Decoration,  &c.” 

We  therefore  beg  to  draw  the  attention  of  all  Architects,  Builders,  Decorators, 
Cabinet  Makers  and  Shippers,  and  solicit  a  sample  order,  in  the  fullest  confidence  of 
affording  satisfaction. 

OUH  ST  AND  AH  J)  PATTEBN  BOOK ,  containing  27S  Illustrations  of 
Hand-Carved  Overdoors,  Newels,  Door  Fittings,  Brackets,  Trusses,  Balusters,  Pateras, 
etc.  etc.,  will  be  sent  with  Price  List,  post  free,  for  7 d.  in  stamps. 


HOST  Fit  EE  ON  APPLICATION. 

CASSELL’S  CLASSIFIED  CATALOGUE. 


LONSDALE  BROS.. 

PHOTOGRAPHIC  ENGINEERS, 

3.  COOKRIDGE  STREET,  LEEDS. 

Licencees  /or  the  Manufacture  of  McKellen's  Patent  Turntable. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 
goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1 ,400  Engravings,  6d.  The  Amateur,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 


i  ’ 

SSHi 

No.  567. 


HENRY  ZILLES  &  CO., 

Publishers  of  "THE  AMATEUR,’’ 

24  &  2d,  Wilson  Street,  Finsbury, 

LOlSTDOlSr,  E.CS- 


SILVER,  PLATE,  BRASS,  STEEL,  Sec. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  trom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD.  LONDON.  N.W. 

( See  Notice  in  “  Work”  August  22,  1891.) 


24  Pages.  Illustrated.  Price  ONE  PENNY. 

CASSELL’S  SATURDAY  JOURNAL 


This  Week’s  Number  contains  : — 


ON  DUTY  IM  PLAIN  CLOTHES. 

(A  DETECTIVE  OFFICER’S  REMINISCENCES.) 


EARLY  MORNING  WORK 

ON  A  DAILY  NEWSPAPER. 

(“WHILE  LONDON  SLEEPS.”) 

By  RICHARD  DOWLING.  Illustrated. 


HUMOURS  OF  SCHOOLBOY  ESSAY  WRITING. 


A  WAY  OUT  OF  IT. 

(Complete  Sensational  Story.) 


RACECOURSE  BOOKMAKERS  and  their  METHODS. 


A  VICTIM  TO  TEMPTATION. 

(Complete  Story.) 


FLUID 

WATER  RESISTING 

<G3-  3L»  KJ 

(Patent) 

PATENT  TINS. 


Invaluable  for  all 
Out  and  Indoor 
Be  pairs. 

By  Post.  8 d.  and  is.  3 d.  per  tin. 

HVCaruIactured 
only  by 


up  Xjj  u  ji 
WATER  RESISTING 

GLUE 

(Patent) 

PATENT  TINS. 


No  Erush— No  Boiling- 
Will  securely  join  Wood. 
Glass,  China,  Metals,  &c 
Through  Ironmongers.  Chemists,  Chandlers,  <S ‘c.,  6d.  and  is.  per  tin. 

THE  WATERPROOF  CLUE  CO.,  62,  Dale  st„  Liverpool. 


HENBT  IfcfEH.lKrESS, 

MAiTUFA CTVRE R  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  & c. 

I 'Ingleby  Works ,  Brown  Royd,  Bradford. 

_  Castings,  Forgings,  and  Fittings  supplied  for  the 

Lh.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 
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WORK  WORLD. 

A  circular  saw  of  an  original  design  has 
just  been  brought  out.  It  will  cut  and 
plane  simultaneously  any  kind  of  wood  by 
the  same  action  as  an  ordinary  circular  saw, 
the  result  being  a  very  smooth  surface. 

*  * 

Fire  escapes  are  welcome.  A  new  one 
consists  of  a  light  iron  balcony  which  is 
affixed  to  a  French  or  other  window.  On 
the  floor  of  the  balcony  is  a  trap-door, 
which,  on  being  raised,  causes  a  telescopic 
ladder  to  slide  down  to  the  ground,  thus 
affording  a  simple  and  novel  means  of 
escape. 

*  * 

A  considerable  number  of  voting  machines 
have  been  patented  both  in  this  country  and 
America,  and  in  the  latter  one  has  now  been 
brought  into  use.  The  voter  presses  a  knob 
labellediwith  the  name  of  the  candidate  he 
supports  ;  the  registering  is  automatic.  The 
votes  given  for  sixty-four  candidates  were 
counted  in  ten  minutes  at  the  close  of  the 
poll. 

*  * 

A  novel  method  for  connecting  metal  pipes 
to  earthenware  sanitary  goods  consists  of 
lead  union  sockets  or  joints.  They  are  cast 
with  a  thread,  and  a  corresponding  thread 
is  made  on  the  closet  traps  and  other  fit¬ 
tings  ;  a  thin  coat  of  paint  is  stated  to  be  all 
that  is  required  to  make  a  perfectly  sound 
joint.  We  await  with  interest  the  result  of 
more  extended  use  of  these  fittings. 

*  * 

An  Aberdeen  engineering  firm  has  effected 
a  curious  alteration  in  its  working  hours. 
Previously  the  hours,  all  over  the  trade, 
were  from  6  a.m.  till  5.30  p.m.,  but  till 
1.30  p.m.  on  Saturday,  thus  making  a 
9|  hours’  day  aud  a  54  hours’  week.  These 
hours  have  been  altered  to  from  6  a.m.  until 
6  p.m.,  and  until  10  a.m.  on  Saturday,  thus 
giving  the  workmen  nearly  a  whole  Satur¬ 
day,  and  still  keeping  the  number  of  work¬ 
ing  hours  in  the  week  at  54 

*  * 

Onekof  the  greatest  railway  engineering 
feats  of  modern  times  was  the  alteration  in 
the  gauge  of  the  Great  Western  Railway 


from  Exeter  to  Plymouth.  Two  days  only 
— Saturday  and  Sunday — were  allowed  for 
the  alteration  from  broad  to  narrow  gauge 
of  160  miles  of  line,  and  5,000  experienced 
men  were  engaged  in  the  work,  which  was 
carried  out  during  the  night  as  well  as  the 
day.  Hundreds  of  tents  for  sleeping  in  were 
pitched  alongside  the  line,  and  the  traffic 
was  suspended  during  the  two  days,  arrange¬ 
ments  being  made  for  carrying  the  mails  by 
post  coaches. 

*  * 

The  Worshipful  Company  of  Saddlers  of 
the  City  of  London  has  arranged  for  an 
important  exhibition,  to  commence  June  10, 
of  old  and  historic  saddles  from  various 
parts  of  Europe  and  this  country.  We 
shall  see  the  sort  of  saddles  cavaliers  of  old 
used  and  maintained  their  seats,  with  a  half 
or  three-quarters  of  a  hundredweight  of 
iron  cased  over  tiiem.  Our  hunting  men 
may,  perhaps,  be  able  to  compare  the  modern 
saddlers’  saddles  with  them,  and  find  out 
how  so  many  expert  riders,  on  the  best 
horses,  at  little  fences,  are  killed  or  disabled 
for  life. 

*  # 

A  new  wheel  of  an  enduring  stamp  for 
heavy  work  or  extra  hard  wear  is  now  being 
made.  The  ordinary  wood  naves  and  spokes 
are  fitted  with  T-shaped  girder  tires  that 
need  no  wooden  felloes.  The  spoke  ends  are 
fitted  with  flanged  sockets,  the  flanges  being 
riveted  through  the  mid-rib  of  the  tire. 
The  hardest  wear  cannot  expand  these  tires, 
so  the  cost  of  contracting  the  tires  and  re¬ 
jointing  felloes,  so  frequently  necessary  with 
ordinary  wheels,  is  obviated.  Special  steel 
is  used,  and  the  welding  done  by  electricity, 
which  makes  an  economy  in  first  cost  as  well 
as  in  the  double  or  treble  durability  of  the 
wheel. 

*  * 

Old  amber  beads  are  often  of  a  very 
beautiful  colour,  almost  like  gems  in  fact. 
This  colour  is  produced  by  age,  and  is  an 
alteration  of  the  surface  of  the  amber— it 
does  not  penetrate  into  its  substance.  If 
the  surface  is  removed  by  being  polished, 
then  the  colour  goes  too,  and  with  the  colour 
much  of  the  beauty  and  value.  Since  the 
surface  cannot  be  interfered  with  without 
removing  a  property  it  may  have  taken  fifty 
years  to  produce,  it  follows  that  scratches 


or  breaks  are  better  left  in,  and  they  should 
be  unless  the  owner  gives  explicit  orders  to 
repolish,  after  he  has  been  warned  of  the 
change  that  will  take  place.  It  is  rare  that 
repolishing  spoils  an  article,  but  it  would 
do  harm  in  this  one  case,  however  it  might 
improve  the  other  nine  hundred  and  ninety- 
nine  articles  out  of  a  thousand. 

*  # 

If  proof  were  wanting  of  the  usefulness  of, 
or  the  enterprise  in  connection  with,  tele¬ 
graphic  resource,  the  last  Oxford  and  Cam¬ 
bridge  boat-race  would  afford  an  instance. 
The  boat  conveying  the  representatives  of 
the  press,  which  followed  after  the  rival 
crews,  carried  on  it  a  telegraphic  instrument 
and  a  few  miles  of  coiled  cable.  The  one 
end  of  the  latter  was  fastened  to  the  instru¬ 
ment  on  board,  the  other  to  an  instrument 
at  the  nearest  telegraph  office  on  land.  Then, 
as  the  boat  steamed  after  the  crews,  the  cable 
was  paid  out,  and  all  the  time  messages 
describing  the  race  at  various  points  were 
cabled  to  the  Press  Association  offices,  in 
each  case  within  a  mini  te  after  the  crews 
actually  passed  them.  The  result  was,  many 
of  the  London  clubs  had  almost  continuous 
information  about  the  race  while  it  was 
going  on  ;  and  newspapers  with  full  accounts 
of  it  were  being  sold  six  minutes  after 
Oxford  passed  the  winning  post. 

#  * 

Many  engineers  having  to  drill  and  tap  a 
hole,  employ  a  drill  just  the  size  of  the  tap 
at  the  bottom  of  the  thread.  This  is 
altogether  a  bad  practice.  The  hole,  say, 
that  a  i  in.  stud  has  to  go  into  should  be 
'll  in.,  or  ¥V  of  an  inch  larger  than  the  tap  at 
the  bottom  of  the  thread.  In  the  operation 
of  tapping,  the  tap  does  not  cut  at  the 
extreme  bottom  of  the  thread,  but  other 
parts  of  the  tap  force  the  material — whether 
forged  steel,  wrought  iron,  soft  brass,  or 
copper— into  form.  Thus,  after  the  tap 
comes  out  of  the  hole  the  diameter  at  the 
bottom  of  the  thread  is  '73  in.,  or  smaller 
than  it  was  before  the  tap  went  in.  In  the 
case  of  cast  iron  this  rule  should  be  strictly 
observed,  so  that  the  thread  can  be  cut  and 
.  not  pressed  into  shape.  If  the  hole  is  drilled 
the  exact  size  of  bottom  of  thread,  the 
material  being  forced  up  will  likely  weaken 
the  thread  and  cause  it  to  break  away.  The 
best  form  for  the  thread  in  metal  poles  is  for 
the  bottom  of  the  thread  to  be  slightly  flat 
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The  Severn  navigation  improvement  now 
affords  means  of  carrying  iron  from  Stafford¬ 
shire  to  Bristol  in  barges  taking  over  100  tons 
of  cargo,  and  drawing  6  ft.  3  in.  of  water. 
Iron  is  also  being  taken  down  the  canal  to 
Worcester. 

*  * 

The  supply  of  water  from  Lake  Yyrnwy 
to  Liverpool  will  commence  about  the 
middle  of  this  month.  It  has  been  a  really 
gigantic  undertaking,  and  is  now  on  the  eve 
of  completion.  That  Liverpool  has  taken  a 
step  in  the  right  direction  is  shown  by  the 
action  of  Manchester,  Birmingham,  and  Lon¬ 
don,  who  are  all  thirsting  for  a  little  of  the 
dew  off  the  mountains.  The  undertaking  to 
supply  Manchester  with  water  from  Thirl- 
mere  is  already  progressing. 

*  # 

Datchet  possesses  veritable  apostles  of  art 
in  the  Misses  Palmer.  Those  who  remember 
the  first  beginning  of  the  embroidery  class 
they  started  among  the  village  girls,  and  the 
simple  cotton  smock  sent  to  the  Home  Arts 
and  Industries  Exhibition — the  first  time 
they  sent  specimens  of  their  work,  was  it 
four  or  five  years  ago  1 — and  have  watched 
the  gradual  progress  from  season  to  season 
up  to  the  production  of  the  exquisite  Greek 
lace,  needlework  of  various  kinds,  delicate 
smocking  and  embroideiy,  of  which  large 
quantities  are  now  exhibited  and  sold  every 
year,  have  a  splendid  proof  of  what,  under 
able  and  artistic  instruction,  our  village 
people  may  show  themselves  capable.  The 
recent  Industrial  and  Art  Exhibition,  con¬ 
sisting  of  exhibits  confined  to  the  work  of 
the  villagers  of  the  place,  was  exceedingly 
creditable. 


SEWING  MACHINES:  HOW  TO  BUY 
AND  USE  THEM. 

BY  CYCLOPS. 

Introduction.'-- The  history  of  machinery, 
from  the  very  earliest  period  down  to  the 
present  day,  has  been  a  history  of  rapid 
advancement.  In  whatever  branch  of  science 
we  study,  we  find  that  there  have  been  in¬ 
ventions  and  discoveries  which  have  been 
at  once  the  stepping-stones  and  landmarks 
of  its  rise  and  progress. 

Of  all  mechanical  inventions  we  are  bound 
to  give  to  the  steam  engine  the  foremost 
place  ;  for  in  it  we  see  the  laws  of  nature 
subjected  and  applied  to  the  requirements  of 
man  in  the  most  important  direction — the 
concentration  of  energy  into  motive  force ; 
and  what  the  steam  engine  is  in  our  work¬ 
shops,  the  sewing  machine  has  become  in 
our  homes. 

Over  all  domestic  machinery  and  appli¬ 
ances  the  sewing  machine  stands  pre¬ 
eminent.  In  its  present  perfect  form  it  is 
the  outcome  of  years  of  careful  study  and 
experiment,  and  as  a  piece  of  mechanism 
swift,  sure,  and  yet  delicate  in  its  action,  it 
is  without  a  rival. 

While  the  immortal  Howe  wa3  spending 
the  best  years  of  his  life  in  the  invention 
and  construction  of  a  “machine  to  sew,”  the 
“  Song  of  the  Shirt  ”  was  being  sung  over  the 
wretched  employment  of  the  seamstress, 


accomplishing,  by  sheer  manual  yet  seden¬ 
tary  work,  what  was  destined,  through  the 
labours  of  that  great  inventor,  to  be  in  the 
future  accomplished  swiftly  and  surely  by 
the.  application  of  machinery.  The  first 
sewing  machine  of  Howe,  when  looked  at  by 
the  side  of  the  present  perfected  form  of 
machine,  falls  into  insignificance.  Its  com¬ 
plicated  details  of  construction — details  far 
more  complicated  than  are  to  be  found  in 
the  best  machines  of  to-day — accomplish 
very  little  more  than  was  accomplished  by 
the  old  method  of  hand-sewing  ;  yet  in  it  we 
see  the  first  application  of  mechanical  laws 
to  do  the  work  which  was  formerly  done  by 
what  had  become  the  almost  instinctive 
action  of  the  human  hand. 

The  ice  was  broken,  and  inventors  were 
not  slow  to  follow  up  the  scent,  and  contrive 
improvements  on  Howe’s  system,  which 
gradually  brought  the  sewing  machine  into 
the  position  in  which  we  see  it  to-day. 


Fig-.  5 

Sewing  Machines.  Fig.  l.—  Wilcox  and  Gibbs’ 
Chain-Stitch  :  Section  through  Sewing.  Fig.  2. 
—Ditto,  ditto :  Top  View  of  Stitch.  Fig.  3. — 
Ditto,  ditto  :  Under  View  of  Stitch.  Fig.  4. — 
Lock  Stitch:  Section  through  Sewing.  Fig.  5. 
— Top  and  Under  View  of  Lock-Stitch. 

Object  of  these  Papers.  —  The  sewing 
machine  has  become  such  an  indispensable 
piece  of  furniture  in  every  house,  that  a 
series  of  articles  giving  some  information  on 
its  various  principles  and  construction  will, 
no  doubt,  be  of  interest  to  the  many  readers 
of  Work  ;  and  in  bringing  before  your 
notice  the  following  remarks  on  sewing 
machines  and  their  maintenance,  the  writer 
hopes  that  they  will  be  useful  to  readers  at 
least  in  two  ways.  First,  to  those  who 
have  anything  at  all  to  do  with  sewing 
machines  they  will  give  some  insight  into 
the  working,  adjusting,  and  repairing  ;  and 
secondly,  to  those  who  may  not  have  any¬ 
thing  to  do  with  these  interesting  machines, 
but  who  may  be  wishful  to  make  themselves 
acquainted  with  the  principles  which  govern 
their  action,  they  will,  no  doubt,  be  of 
service . 

Two  'Leading  Principles.  —  The  great 
principle  of  all  sewing  machines  is  the  bind¬ 
ing  together  of  two  or  more  textile  fabrics, 
or  parts  of  textile  fabrics,  by  means  of  a 
thread  or  threads  ;  and  in  the  consideration 
of  the  principles  in  which  sewing  machines 
work,  they  are  naturally  divided  into  classes 
by  the  manner  in  which  the  cotton  or  thread 
is  manipulated  to  obtain  the  desired  result. 
So  that  we  can  at  once  set  out  by  dividing 


machines  into  two  classes  :  those  producing 
work  by  what  is  called  the  chain-stitch,  and 
those  producing  it  by  what  is  known  as  the 
lock-stitch. 

Chain  -  Stitch.  —  Chain  -  stitch  is  dis¬ 
tinguished  from  lock-stitch  by  its  neces¬ 
sitating  the  use  of  only  one  thread,  which, 
by  the  action  of  the  mechanism  of  the 
machine,  twists  itself  into  the  material  to  be 
operated  upon  in  such  a  manner  as  to  give  on 
one  side  the  impression  of  a  chain.  Fig.  1 
shows  the  formation  of  the  stitch  through  the 
material,  Fig.  2  shows  the  top  view  of  stitch, 
and  Fig.  3  shows  the  bottom  view. 

It  will  not  be  necessary  for  us  to  go  any 
further  into  a  description  of  the  formation 
of  this  stitch  here  ;  it  will  be  fully  described 
in  our  second  paper  on  the  Wilcox  and  Gibbs’ 
machine,  which  is  really  the  only  well-known 
chain-stitch. 

Lock-Stitch. — In  this  principle  there  are 
two  threads  employed,  the  top  contained  on 
a  bobbin  and  running  through  the  needle, 
and  the  bottom  contained  in  a  shuttle,  which 
runs  through  loops  formed  by  the  top  thread, 
or  in  a  spool  round  which  the  top  thread  is. 
directed  by  the  hook-holder  which  carries 
the  spool.  These  two  threads  lock  each 
other  in  the  centre  of  the  material,  hence 
the  name  “lock-stitch.” 

Of  these  machines  there  are  an  innumer¬ 
able  variety  on  different  principles.  Some 
have  reciprocating  shuttles  carrying  the 
bottom  thread,  some  have  rotary  shuttles, 
and  some  have  stationary  shuttles  or  spools. 
These  will  be  treated  under  their  different 
headings  further  on. 

The  formation  of  stitches  on  the  lock 
principle  is  illustrated  in  Figs.  4  and  5.  Fig.  4 
shows  the  formation  through  the  material, 
and  Fig.  5  the  appearance  of  the  stitch  on 
the  top  and  under  side,  which  are,  when 
properly  adjusted,  both  alike. 

In  our  next  paper  we  shall  deal  exclusively 
with  the  Wilcox  and  Gibbs’  chain-stitch 
sewfing  machine,  which,  in  its  construction 
and  arrangement,  is  a  really  beautiful  sewing 
machine. 


AN  ORNAMENTAL  SHELF  BRACKET. 

BY  J.  LUKIN. 


The  present  design  is  introduced  to  call  the 
amateur’s  attention  to  a  system  of  decora¬ 
tion  in  which  the  lathe  as  usual  bears  an 
important  part,  not  in  respect  to  pilasters 
and  similar  cylindrical  work,  but  in  the 
preparation  of  mouldings  and  surface  or 
plankwise  turning.  This  is,  perhaps,  as 
easy  as  the  other  method,  but  not  unless  a 
judicious  selection  is  made  of  the  material 
to  be  used.  Deal,  for  instance,  although  it 
may  be  pressed  into  service,  is  of  too  loose 
and  open  grain  to  allow  fine  mouldings  to- 
be  cut  clearly  and  sharply  plankwise.  Soft 
woods  may  be  used,  but  only  those  of  close 
grain  can  be  moulded,  even  with  sharp  tools, 
without  having  recourse  to  that  bane  of 
good  turning — sand-paper. 

Of  course,  one  may  be  frequently  obliged 
to  use  unsuitable  stuff,  but  if  any  fair  quan¬ 
tity  of  turnery  is  proposed,  it  will  always- 
pay  an  amateur  to  buy  what  he  really  needs 
for  his  work,  especially  as  none  of  the  soft 
woods  are  expensive.  Horse  chestnut  is  a 
capital  wood  for  many  such  works  as  that 
under  consideration.  It  cuts  clean,  is  not 
brittle,  it  will  serve  for  screws  to  be  cut  in  a 
screw  box  or  in  the  lathe  with  a  V  tool,  and 
it  can  be  bought  without  difficulty  at  the 
saw  mill. 
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Then  there  is  sycamore,  largely  used  for 
making  bread  platters — silvery  white  or 
darker  creamy  white,  according  to  age.  It 
cuts  well  either  plankwise  or  on  the  cylinder. 
There  is  little  need  in  this  cricketing  age  to 
declare  the  merits  or  to  describe  the  pecu¬ 
liarities  of  the  willow,  of  which  the  cricket 
bat  has  long  been  manufactured.  It  turns 
well,  and  is  soft  and  easy  to  cut,  while  the 
grain  is  close  and  even — and  in  these  quali¬ 
ties  it  is  closely  allied  to  the  lime.  Either 
of  the  above  is  preferable  to  deal  for  face 
work,  and  all  are  largely  used  by  the  soft 
wood  turner.  Just  now  it  is  the  fashion  to 
ebonise  furniture  of  various  kinds,  brackets 
and  shelves  included,  and  it  is  for  this 
reason  that  those  woods  should  be  selected 
which  show  but  little  of  their  fibrous  nature; 
ebony  being  of  that  uniformly  black  and 
even  surface  which  cannot  be  imitated  by 
coating  with  a  black  stain  wood  which  has 
a  figured  or  con¬ 
spicuous  grain. 

I  might  have  in¬ 
cluded  in  the  list 
of  suitable  woods 
both  beech  and 
birch,  the  latter 
being  the  softer  of 
the  two  ;  but  these 
have  more  con¬ 
spicuous  grain,  and 
are  better  suited 
for  work  that  it  is 
not  proposed  to 
ebonise. 

These  are  very 
valuable  woods, 
and  for  general 
purposes  can  hard¬ 
ly  be  surpassed. 

There  is,  therefore, 
ample  choice  of 
material,  obtain¬ 
able  at  low  cost, 
either  in  London 
or  in  the  country  ; 
nor  is  there  any 
great  difficulty  in 
obtaining  it  dry 
and  well  seasoned. 

So  now  let  us  get 
to  work. 

The  bracket  shelf 
entire  is  shown  in 
Fig.  1.  The  size  is 
unimportant,  as  it 
is  made,  generally 
speaking,  to  fit  into 
a  space  designed  for  it.  I  may  state  here, 
however,  that  if  designed  for  a  study,  and 
intended  to  be  something  more  substantial 
and  useful  than  a  mere  bracket,  it  should  be 
entirely  of  oak,  polished  or  otherwise,  and 
the  actual  shelf  |  in.  thick  to  1  in.,  according 
to  length  and  width  proposed.  No  oak 
furniture  will  look  well  if  of  thin  stuff— -oak 
suggesting  massiveness  and  solidity. 

We  are,  however,  supposed  just  now  to  be 
dealing  with  material  less  substantial,  and 
which  may,  therefore,  be  thinner.  Deal 
will  answer  well  for  shelf  and  back,  and  one 
or  the  other  woods  for  the  semicircular 
pieces  of  the  hanging  border.  It  is  of  the 
latter  that  I  wish  to  treat  in  detail,  as  they 
open  up  a  field  of  special  design.  To  form 
them  as  drawn  here,  a  piece  of  board  is  to 
be  taken  and  a  square  of  it  cut  off,  from 
which  the  corners  had  also  better  be  re¬ 
moved  or  they  may  strike  the  lathe  bed. 
As  to  size,  the  height  of  lathe  centres  will 
set  a  .limit  in  one  direction,  and  with  regard 
to  thickness  it  should  be  that  of  the  shelf, 
so  as  to  admit  of  somewhat  deep  cutting  to 


produce  bold  and  handsome-looking  mould¬ 
ings.  Mount  the  piece  on  the  taper  screw 
chuck,  taking  care  that  it  beds  down  truly 
against  the. face,  and  level  the  wood  with  a 
gouge.  If  it  is  a  bit  of  planed  stuff  a  light 
cut  all.  over  should  suffice  for  this.  Now 
determine  the  outside  measurement,  and  at 
the  point  thus  decided  apply  a  parting  tool 
held  horizontally  upon  the  rest,  and  cut  a 
circular  groove.  Shift  the  tool  its  own 
width  from  time  to  time,  to  give  it  ample 
room,  sideways,  that  it  may  not  jam  itself 
and  get  broken  ;  and,  thus  deepening  the 
cut,  the  outside  part  will  soon  be  severed 
in  one  piece,  leaving  a  circular  disc  for  the 
formation  of  the  necessary  ring,  shown  in  a 
finished  state  in  Fig.  2.  In  the  remainder 
of  the  work  I  must  premise  the  possession 
of  very  keen  tools — gouge  and  chisel.  It  is 
of  no  use  to  try  and  turn  face  work  unless 
the  bevels  are  long  and  fiat.  A  short  bevel 


An  Ornamental  Shelf  Bracket.  Fig.  1.— Ornamental  Shelf  Bracket.  Fig.  —Turned  Ring  ready  for 
cutting.  Fig.  3.— Ring  cut  and  re-united.  Fig.  4.— Section  of  same.  Fig.  5.— Rings  cut  on  a 
Diameter.  Fig.  6.— Rings  cut  beyond  Diameter.  Fig.  7.— Position  of  Chisel.  Fig.  8.— Ring  Tool. 


to  either  gouge  or  chisel  will  answer  per¬ 
fectly  for  hard  wood  but  not  for  soft,  and  a 
rounded  bevel  cannot  be  made  to  produce  a 
keen  edge  by  application  to  the  oilstone. 
To  proceed,  turn  the  edge  of  the  disc,  where 
it  was  left  somewhat  irregular  by  the  part¬ 
ing  tool,  quite  smooth  and  level.  Gauge 
the  size  with  the  callipers  or  a  band  of 
paper  or  tape,  and  keep  an  exact  record  of 
it  as  a  guide  to  the  size  of  all  the  other 
pieces  required.  Decide  also  upon  the 
width  you  wish  to  give  the  moulding,  hold 
a  pencil  against  the  face  of  the  piece,  and 
mark  the  width  as  it  revolves,  in  the  lathe. 
At  this  mark  apply  the  parting  tool  and 
cut  a  fairly  deep  groove,  but  not  so  as  to 
obliterate  the  pencil  mark,  nor  so  deep  as  to 
endanger  cutting  through  the  wood.  Now 
with  the  same  useful  tool  mark  the  outer 
and  inner  fillets  between  which  a  rounded 
part  appears  in  the  drawing.  A  carver’s 
V  tool  or  a  soft  wood  parting  tool  will  do 
this  even  better ;  but  that  used  for  hard 
wood  will  do  almost  equally  well,  especially 
as  these  grooves  are  made  merely  to  define 


the  position  of  the  mouldings,  and  to  form 
a  guide  for.  the  gouge  and  chisel.  Let  the 
fillets  in  this  case  remain  flat  and  of  square 
section,  and  round  the  central  part  only. 
Lay  the  chisel  quite  fiat  upon  the  rest,  just 
touching,  at  first,  the  highest  part  of  the 
curved  surface,  and  from  this  position  carry 
its  keenest  angle  gradually  down  on  one 
side  of  the  curve,  so  that  this  edge  may 
clean  out  the  angle  following  the  groove 
cut  by  the  parting  tool  (see  Fig.  7).  Then 
turn  over  the  tool  and  work  into  the  other 
angle.  Let  there  be  no  undue  hurry,  and 
let  the  cuts  be  light ;  and  for  the  final  ones, 
after  the  rounded  part  has  become  nicely 
formed,  begin  at  the  lower  part  with  the 
keen  angle,  as  before,  in  the  groove,  and 
work  with  a  steady  traverse  up  to  and  just 
beyond  the  summit ;  then  turn  the  chisel 
over  and  begin  in  the  same  way  in  the  other 
angle,  and  proceed  till  the  cut  made  beyond 
the  centre  is  just 
met  and  passed. 
This  should  make 
a  good  surface  of 
the  rounded  part, 
but  if  not  take  an¬ 
other  or  more  cuts 
either  way  till  the 
contour  is  an  even 
curve  with  no  flat 
at  the  top  or  side, 
and  then  turn  your 
attention  to  the 
outer  fillet,  of  which 
the  inner  edge  will 
want  a  touch  of  the 
chisel  to  finish  it. 
This  can  be  done 
in  an  instant  if  the 
chisel  is  set  on  its 
edge  upon  the  rest, 
but  I  may  warn  the 
reader  of  danger 
of  a  “  catch  in,” 
and  rather  advise 
that  the  tool  be 
still  laid  flat  upon 
its  side  so  as  to^ 
use  the  acute  angle 
of  it  only.  If  needed 
it  must  now  be 
papered,  which  will 
be  of  no  hurt  to  a 
rounded  surface 
like  the  present, 
and  if  a  bit  of  the 
finest  N o.  00  is  used, 
and  folded  sharply, 
to  enter  and  clean 
But  sand -paper,  re-- 


it 


can  be  also  made 

up  the  deeper  part.  _ - 

member,  will  not  render  even  a  badly  cut. 
surface,  and  if  flats  were  left  flats  will 
become  visible  in  certain  lights,  therefore, 
let  due  care  be  taken  not  to  produce 
them  by  an  unskilful  use  of  the  chisel. 
Speaking  of  this  tool  leads  me  to  observe 
that  if  the  original  piece  of  wood  is  unduly 
rough,  or  a  larger  moulding  needed,  such  as 
in  the  decoration  of  substantial  oak  shelves, 
it  will  be  necessary  to  commence  with  the 
gouge,  which  must  be  upon  its  side,  with  its 
hollow  towards  that  part  which  it  is  ap¬ 
proaching,  so  if  cutting,  as  in  Fig.  7,  down 
the  left  side  of  the  rounded  part  the  hollow 
will  also  be  towards  the  left.  But  care 
must  be  taken  when  it  gets  down  into  the 
angle  not  to  let  its  edges  catch  and  tear 
the  face  of  the  adjacent  fillet.  This  will  to 
a  certainty  happen  if  they  come  into  con¬ 
tact  with  it.  The  entire  ring  has  now  to  be 
separated  by  deepening  the  cut  first  made 
by  the  parting  tool.  The  inside  disc  or  core 
may,  of  course,  be  sacrificed,  and  therefore 
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the  groove  may  be  widened  towards  the 
centre  as  the  cut  proceeds,  so  as  to  allow 
the  cut  to  be  made  clean  and  true  on  the 
ring  part.  If  carefully  clone,  matters  may 
be  so  managed  that  when  at  last  the  ring 
falls  off  it  will  need  no  more  to  be  done 
to  it,  otherwise  it  will  have  to  be  again 
mounted  in  a  hollow  or  cup  chuck  of  wood 
or  metal  in  order  to  still  further  finish  the 
inside  edges.  If  it  is  so  intended,  the  best 
plan  is  to  use  a  wooden  barrel  stave  chuck 
with  outside  rings,  which  will  securely  hold 
all  the  rings  in  succession.  A  self-centring 
iron  chuck  of  sufficient  size  is  too  heavy,  for 
a  good  lathe,  and  should  not  be  used  if  it 
can  be  avoided. 

The  ring  thus  finished,  as  many  copies  of 
it  are  to  be  made  as  required,  i.e.,  half  the 
number  of  the  semicircular  pendants  which 
form  the  border  of  the  bracket,  and  these 
are  to  be  sawn  across  the  diametrical  line 
quite  squarely  into  halves,  so  that  all  shall 
be  exactly  alike.  There  is  no  difficulty  in 
doing  this  accurately,  but  it  may  be  facili¬ 
tated  by  marking  out  upon  a  sheet  of  paper 
a  circle  of  the  same  size  as  the  ring,  draw¬ 
ing  a  diametrical  line  through  its  centre, 
and  then,  standing  the  ring  upon  it,  pricking 
upon  each  side  the  ends  of  this  line,  and  by  the 
help  of  a  set-square  marking  on  both  faces 
and  edges  of  the  ring  the  guide  line  for  the 
saw  cut.  Such  line  may  be  marked,  if  pre¬ 
ferred,  while  the  work  is  in  the  lathe,  before 
the  final  cut  is  taken,  the  T  of  the  rest 
raised  to  height  of  centre  serving  to  rule 
such  mark  across  its  face.  In  any  case  use 
a  square  to  carry  the  line  down  and  across 
the  edges,  that  the  cut  may  be  accurately 
square  to  the  face  of  the  work,  otherwise 
the  semicircular  pieces,  when  glued  on, 
will  not  lie  in  the  same  plane,  but  will  lean 
this  way  and  that  and  spoil  the  appearance 
of  the  shelf.  There  is  little  that  need  be 
said  about  the  corner  pendants,  which  are 
turned  in  the  usual  way,  as  are  also  the 
smaller  ones  depending  from  the  semicir¬ 
cular  pieces  ;  but  the  latter  should  have 
short  lengths  of  wire  or  needle  points 
inserted  to  secure  them  while  the  glue  is 
drying  by  which  they  are  attached.  The 
corner  ones  will  have  a  good  square  base 
and  will  need  no  such  pins,  especially  as 
the  shelf  will  be  laid  bottom  upwards  on  the 
bench  while  these  ornaments  are  being  fixed 
in  place.  The  small  triangular  pieces  may 
be  of  l  in.  wood.  They  greatly  add  to  the 
effect  by  reason  of  their  sharp  angles  and 
straight  sides  contrasting  with  the  rounded 
forms  of  the  adjacent  mouldings.  They  are, 
of  course,  glued  on,  but  it  will  be  better  to 
leave  them  till  the  rest  are  dry  and  in¬ 
capable  of  displacement. 

Such  are  the  details  of  the  shelf  bracket, 
which  will  well  repay  the  care  and  trouble 
needed  to  execute  it  in  a  satisfactory  man¬ 
ner  ;  but  I  have  added  a  suggestion  or  two 
of  other  work  requiring  similar  treatment 
s6  far  as  the  lathe  is  concerned,  such  pieces 
forming  the  basis  of  a  great  number  of  de¬ 
signs  in  ornamental  woodwork.  They  have, 
moreover,  this  advantage  over  the  more 
elaborate  ornamental  turning,  that  they  need 
no  expensive  chucks,  tools,  or  other  appa¬ 
ratus,  but  can  be  made  by  means  of  any  plain 
and  cheap  lathe.  Fig.  3  might  represent 
the  curved  arm  of  a  circular  shelf  to  sup¬ 
port  a  candlestick  or  vase  of  flowers,  or 
might  be  the  arm  of  a  candelabrum, 
represented  again  in  a  lighter  form  in 
Fig.  6.  This  is  turned  in  a  manner 
similar  to  the  ornaments  of  the  bracket 
shelf,  but  entirely  rounded  like  a  large 
wooden  curtain  ring  (which  is  similarly  made). 
It  may,  however,  if  preferred,  take  the  form 


of  Fig.  2,  but  with  precisely  similar  mould¬ 
ings  on  both  faces,  the  piece  being  reversed 
for  this  purpose  in  the  chuck  so  as  to  bring 
the  second  face  under  the  action  of  the 
turning  tools.  If,  however,  the  form  of 
Fig.  3  is  to  be  followed,  it  will  be  neces¬ 
sary,  after  working  both  faces,  to  place  the 
ring  upon  a  wood  mandrel  or  outside  a 
chuck  in  order  to  finish  more  neatly  the 
outside  part  of  the  curved  surface.  It  may 
even  need  to  be  mounted,  finally,  inside  a 
barrel  stave  or  cup  chuck  so  as  to  get  at  the 
inside  of  it.  These  rings,  however,  if  made 
of  hard  wood,  are  formed  by  what  is  called 
a  ring  tool.  This  is  a  double  bead  tool  like 
Fig.  8,  one  edge  cutting  the  outside  and 
the  other  the  inside  of  the  ring  each  to  a 
true  semicircular  section.  For  stouter  work 
and  soft  wood  this  tool  is  unsuitable,  and 
the  chisel  and  gouge  are  often  followed  by 
the  rasp  and  file  after  the  work  has  been 
removed  from  the  lathe,  sawn  in  half  and 
glued  together.  To  secure  the  parts  glue 
alone  is  not  sufficient,  but  a  pin  must  be 
inserted,  as  seen  in  the  section  Fig.  4.  The 
hole  for  this  must  be  very  carefully  made  at 
right  angles  to  the  sawn  faces,  which  will 
not  otherwise  get  truly  together.  Made 
thus,  the  whole  serpentine  arm  is  as  strong 
as  if  it  consisted  of  one  solid  piece.  Fig.  5 
is  drawn  to  show  the  effect  upon  the  entire 
curve  of  sawing  off  a  part  of  each  after  di¬ 
viding  the  ring  into  two  pieces ;  a  and  b  are 
here  the  centres,  but  only  the  part  above 
and  below  the  line  c  d  is  used.  This  makes 
a  nicer  curve  than  that  formed  by  two 
entire  semicircles.  In  Fig.  6  another 
effect  is  produced  by  making  use  of  two 
different  sized  rings  and  taking  of  each 
more  than  the  semicircle.  The  arches 
being  thus  of  a  horseshoe  form,  there  is  an 
angle  or  elbow  at  the  line  a  b.  Sometimes 
at  the  part  where  the  pieces  join  there  is 
inserted  a  round  disc  of  wood,  and  at  other 
times  a  round  ball  is  bored  so  as  to  slip  on 
and  conceal  the  joint.  It  must,  of  course, 
be  placed  in  position  at  the  time  the  pieces 
are  being  glued  up.  Many  devices  are  used 
to  lend  variety  to  this  class  of  work,  and 
there  is  ample  room  for  the  exercise  of  taste 
and  skill;  but  in  all  cases  it  is  of  paramount 
importance  to  ensure  good  and  close  con¬ 
tact  between  the  ends  of  the  semicircular 
parts,  as  no  more  than  a  faint  line  should 
be  visible  at  the  junction.  For  this  reason, 
too,  the  glue  must  be  good  and  somewhat 
thin,  not  daubed  on  as  a  sticky  mass,  which 
does  but  keep  surfaces  apart,  but  laid  on 
neatly  with  a  small  brush  while  it  is  boiling 
hot,  and  all  that  runs  out  of  the  joint  is  to 
be  at  once  wiped  off  with  a  bit  of  sponge 
dipped  in  hot  water.  Such  curved  work 
cannot  be  clamped  together  but  may  be 
pushed  up  close  by  hand,  and  if  it  is  well 
fitted  the  peg  or  pin  will  hold  it  securely 
till  dry. 


BOOT  AND  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

Buying  the  Tops  (or  Uppers) — Selection  of 
Leather  for  the  Bottoms— The  Wat  to 
Wet,  Flesh,  Dry,  Buff,  and  Hammer  it — 
To  Fit  Inner  Soles,  Stiffeners,  and  Side 
Linings — Explanation  of  Terms  and  Tools. 
Buying  the  Tops  (or  Uppers). — Fig.  1  is  a 
gent’s  lace  (or  Balmoral)  boot.  No.  3,  for 
light  work,  is  cut  from  calf-kid,  levant,  seal, 
memel,  calf,  etc.,  and  4,  5,  and  6  are  cut 
from  French  calf,  krup,  patent,  etc.  For 
stouter  work,  we  use  English  calf,  porpoise, 
etc.  ;  and  for  very  heavy  best  work,  memel, 
cowhide,  stout  porpoise,  neat’s,  etc.  For 
rough  working  kip  is  employed.  I  only 


illustrate  this  kind  of  boot,  but  there  are 
many  others,  such  as  button,  elastic,  bluchers, 
Derby  bals.,  etc. 

Lace  shoes  (Fig.  2)  are  termed  Oxford 
shoes.  Then  there  are  button  shoes,  elastic 
shoes,  tie  shoes,  etc.  The  following  list 
indicates  the  prices  of  a  few  of  the  most 
generally  used  uppers  : — 


Gent’s  bals.,  kid  leg,  calf  (French),  gol. 

and  cap  . 

Gent’s  bals.,  kid  leg,  calf  (French), 

pieced  gol . 

Gent’s  calf  Derby  bal9 . from 

Navvy  water-tights,  kip  ..,  . 

Gent’s  elastic,  goloshed  . 

„  „  military,  French  calf  ... 

»  ,,  „  kip  . 

„  kid  button,  French  calf,  gol.,  etc. 
„  calf  Oxfords  (caps  6d.  extra)  ... 

„  kip  „  . 

Women’s  all  calf  kid  button,  worked 

holes,  7  buttons . 

Women’s  all  calf  kid  button,  worked 

holes,'.9  buttons . 

Women's  aU  calf  kid  button,  worked 

holes,  11  buttons . 

Women’s  lace,  same  height,  about  Id. 

and  6d.  less  than  button  . 

Women’s  Oxford  shoes,  lace  and  button 


s.  d.  s.  d. 

5  6  to  7  6 

from  3  6 
3  6  to  5  6 
5  6 
3  0  „  5  6 

6  0  „  7  0 
3  6  „  5  6 

5  0  „  8  0 
3  0  „  1  3 

2  6 

4  6 

5  6 

6  C  „  7  6 


2  (3  „  4  6 


Selection  of  Leather  for  the  Bottoms. — The 
stuff  for  the  bottoms  (of  a  pair  of  boots  or 
shoes,  called  a  set  of  stuff,  consists  of  insoles, 
outward  soles,  welts,  stiffeners,  lifting — ac¬ 
cording  to  height  of  heel* — top  pieces,  shank 
pieces,  side  linings,  and  felt. 

The  cost  of  a  medium-sized  gent’s  “  set  ” 
should  be  somewhat  as  follows : — The  insoles, 
cut  from  shoulder,  5d. ;  outer  soles — a  pair 
of  long  soles — Is.  6d.  These  should  be  cut 
from  English  butt  leather,  and  should  not 
be  either  very  yellow  or  red,  but  a  pale  nut 
brown — the  two  former  coloured  leathers 
being  foreign,  the  latter  English.  The 
English  leather  should  have  a  very  fine 
epidermis,  or  grain,  it  being  a  thin  layer 
only,  while  the  fibrous  tissues  of  the  dermis 
(the  true  skin)  should  be  very  firm,  close,  fine, 
and  of  a  nut  brown  colour.  If  gent’s  soles 
are  cut  in  one  piece  they  are  called  squares  ; 
whereas  ladies’  soles  are  always  cut  in  one 
piece,  and  are  named  springs.  Welts  consist 
of  a  long  strip  of  oil-dressed  leather  about 
fin.  wide,  and  cost— women’s,  Id.;  gent’s,  1-jd. 
and  2d.  Other  parts  are  stiffeners,  cut  from 
shoulder  or  middle — 3d. ;  lifting,  from  first 
cut  of  butt  leather,  three  pair,  about  (id.; 
top  pieces,  which  must  be  the  same  good 
and  solid  butt  leather  as  soles,  cost  4d.  per 
pair.  Gent’s  soles  are  not  cut  long  enough 
to  go  right  through  the  heel.  We  therefore 
need  a  piece  of  sole  leather  to  splice  on  to 
them  ;  it  need  not  be  very  good,  and  with 
the  side-linings  will  cost  about  3d.  The 
prices  quoted  must  serve  only  as  a  guide, 
for  much  will  depend  upon  the  class  of  boot 
or  shoe  you  intend  to  produce. 

The  Way  to  Wet,  Flesh,  Dry ,  Buff,  and 
Hammer  it. — Get  a  pan  of  clean  water,  and 
put  the  insoles,  outer  soles,  stiffeners,  lifts, 
and  top  pieces  in  it,  letting  the  water  cover 
them.  Cut  the  welts  straight  down  the 
centre,  first  making  a  mark  with  a  pair  of 
compasses  to  see  that  both  sides  are  the 
same  width  ;  tie  them  up  in  a  knot,  and  put 
them  in  the  water.  When  these  are  perfectly 
wet  through,  they,  with  the  exception  of  the 
welts,  which  have  to  be  used  wet,  should  be 
laid  in  a  draught — not  near  a  fire — to  dry. 
The  insoles  require  to  be  dried  on  the  last. 
They  must  be  marked  out  to  the  shape  of 
the  last  with  the  sewing-awl  (Fig.  3),  cut 
in  two,  and  the  grain  side  buffed  or 
scraped  t  while  wet,  and  tacked  on  to  the 


*  The  sole,  split-lift,  3  lifts,  and  top  piece  will 
make  about  an  inch  heel ;  add  one  whole  lift  more 
for  each  i  in.  required. 

+  The  buff  knife.  How  to  make  this  will  be  ex¬ 
plained  when  we  have  more  need  for  it.  A  sharp 
knife  held  perpendicularly  will  suffice,  or  even  a 
piece  of  broken  window-glass. 
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bottom  of  the  last  with  four  tacks,  as  A,  a,  a, 
and  A,  Fig.  2  (see  No.  165,  page  130),  and 
then  the  sides  should  be  stretched  all 
round  with  a  pair  of  pincers,  and  tacked 
here  and  there  to  keep  the  leather  tight  to 
the  bottom  of  the  last  till  it  is  nearly  dry ; 
this  is  called  blocking  the  insoles.  Let  the 
outer  soles  dry  till  they  are  only  just  mellow, 
lightly  buff  off  the  grain,  and  skive  the 
thin  layer  of  flesh  or  superfluous  dressing  off 
the  back,  and  the  same  with  the  lifts  and 
top-pieces.  Then  a  lap-iron,  or  old  flat  iron 
without  its  handle,  is  wanted,  and  a  shoe¬ 
maker’s  hammer.  Place  the  lap-iron  on  the 
thighs  just  above  the  knees,  while  seated  on 
a  low  seat,*  with  its  face  upwards  ;  hold  the 
leather  on  it,  grain  side  downwards,  and 
hammer  it  all  over,  commencing  from  the 
centre,  taking  care  to  let  each  stroke  be  even, 
straight,  and  firm,  and  striking  with  the 
head  of  the  hammer,  so  as  not  to  bruise  the 
leather.  The  lifts,  etc.,  do  not  want  to  be 
hammered  so  hard 
as  the  soles  and 
top  pieces.  Leather 
is  hammered  to 
make  the  fibrous 
tissues  more  dense, 
and  thus  more  im¬ 
pervious  to  damp 
or  water,  and  to 
offer  more  resist¬ 
ance  to  waste  in 
wear. 

To  Fit  Insoles, 

Stiffeners,  and  Side 
Linings.  —  When 
the  insoles  are 
nearly  dry,  care¬ 
fully  take  out  the 
tacks  from  the 
edge,  and  with  a 
knife  round  each 
up  to  the  shape  of 
the  last,  save  at 
the  waist,  where  it 
must  be  made 
narrower  than  the 
last,  as  shown  at 
B  B,  Fig.  4,  where 
we  suppose  the 
dotted  lines,  a  a,  to 
be  the  last ;  then 
rub  a  little  soap  all 
over.  This  is  to 
make  the  awl  work 
better  in  making 
the  holes.  With  a  pair  of  compasses  draw 
a  line  the  whole  way  round  from  a,  J  in. 
to  a  in.  wide,  and  divide  the  sole  into  three 
sections  by  drawing  the  two  lines  c  and 
d.  This  gives  (1)  the  heel,  (2)  the  waist,  and 
(3)  the  fore  part.  This  margin  you  have 
made  should  be  a  little  wider  at  the  waist ; 
more  so  at  b  b  than  at  the  ends,  and  more 
particularly  on  the  inside.  The  smartness 
of  the  waist  depends  upon  this  sweeping 
curve. 

A  boot,  like  a  house,  depends  upon  the 
foundation,  for  which  reason  the  leather 
should  be  good  of  its  class,  and  every  care 
exercised  to  fit  it  properly.  The  line  referred 
to  should  also  be  wider  at  e.  This  is  done 
according  to  the  range  and  pitch  of  the  last. 
The  more  dead  the  last  is  in  the  waist,  the 
more  the  heel  will  want  under-seating — that 
is,  it  will  want  to  be  feathered  wide  and  sewn 
under  at  E,  and  feathered  narrow  and  sewn 
full  at  P  and  F,  to  prevent  the  heel,  when 
built,  from  pitching  on  the  breast.  This  line 
in  its  proper  shape  must  be  cut  through  to 
about  one-third  of  the  thickness  of  the 

*  A  stool  can  be  made  by  cutting  four  or  five 
inches  otf  the  four  legs  of  an  old  chair. 


leather,  the  knife  being  held  perpendicularly. 
This  must  be  opened  with  a  prick-stitch 
tool  (Fig.  5).*  Cut  the  whole  of  this  narrow 
strip  of  leather  away  :  this  leaves  the  feather 
— which  must  be  of  even  substance  all  round 
the  fore  part — about  two-thirds  its  original 
thickness.  The  waist  can  be  thinner,  and 
tapered  towards  the  edge.  The  way  to  hole 
it  is  to  make  a  second  line  from  the  feather 
in  the  same  way  as  from  the  edge  for  the 
feather  ;  then  put  the  sewing-awl  (Fig.  3)  in 
at  this  line,  and  bring  the  point  of  it  out  on 
the  edge  of  the  feather,  as  at  a  a,  Fig.  6. 
This  is  the  transverse  section  of  the  insole, 
and  shows  the  feather,  B  b.  After  the  insole 
is  fitted  carefully,  take  it  off  the  last,  and 
notice  that  the  edge  all  round  on  the  grain 
side  is  quite  sharp  ;  this  has  to  be  taken  off 
with  a  knife,  but  not  too  much,  or  we  shall 
destroy  the  feather.  Sometimes  it  is  suffi¬ 
cient  to  scrape  it,  and  it  can  be  done  by 
running  the  knife  round  while  it  is  on  the 
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Boot  and  Shoe  Making.  Fig.  1.— -A  Gent’s  Lace  Boot:  (1)  Eyelet,  (2)  Hooks,  (3)  Quarters,  (4)  Vamps, 
(5)  Toe-cap,  (6)  Golosh,  (7)  Back-straps,  (8)  Facings,  (9)  Loop.  Fig.  2.— Lace  Oxford  Shoe,  showing 
position  of  Stiffener  and  Side  Linings.  Fig.  3.— Sewing-awl.  Fig.  4.— Inner  Sole,  fitted  and  holed. 
Fig.  5.— Prick-stitch.  Fig.  6.— Transverse  Section  of  Inner  Sole  with.  Awl  in  position  for  holing. 
Fig.  7.— Stiffener  fitted.  Fig.  8.— Side  Lining  fitted.  Fig.  9.— Shoemaker’s  Rasp. 


last.  This  needs  more  practice.  If  this  is 
not  done,  and  the  foot  is  at  all  hot,  it  will 
curl  up  in  wear  and  hurt  the  foot. 

Fig.  7  shows  the  shape  of  the  stiffeners. 
They  should  be  good,  and  used  wet,  that 
they  may  dry  hard.  For  gent’s  they  should 
be  If  in.  high  at  the  back :  ladies’,  H  in. 
The  length  can  be  decided  by  measuring  the 
tops.  The  dotted  lines  at  a,  Fig.  2,  show 
about  where  they  should  come  to.  They 
must  be  skived  all  round  on  both  sides,  but 
not  much  on  the  grain  side,  or  the  stiffness 
of  the  leather  will  be  lost.  The  leather 
should  beskived  or  tapered  to  nil  right  round 
the  top,  but  the  bottom  only  to  half  its  own 
substance ;  the  dark  parts  of  Fig.  7  show 
where  and  how  it  should  be  skived.  The 
side  linings  (Fig.  8)  can  be  of  almost  any 
kind  of  upper  leather,  though  calf  is  best,  as 
it  is  an  oil-dressed  leather.  The  dotted  line 
in  Fig.  2  indicates  its  position  in  the  boot  or 
shoe ;  the  dark  parts  in  Fig.  8 — as  in  the 
stiffeners  and  fittings — show  where  they  are 
to  be  skived. 

*  This  tool  is  generally  made  from  the  handle  and 
shank  of  an  old  iron  table-fork,  and  sharpened  to  a 
blunt  edge  only,  as  at  a. 


PRINTING  ON  BROMIDE  PAPER. 

BY  G.  P. 

Developing  Solution — Development— Fixing — 
Blisters:  How  to  Cure— Printing  Clouds 
in  Bromides — Mounting — Conclusion. 
Readers  interested  in  photography  may 
remember  that  in  Work,  No.  164,  I  com¬ 
menced  a  description  of  a  process  of  photo¬ 
graphic  printing  under  the  above  heading. 
I  had  got  as  far  as  “  Exposing  the  Paper,” 
wheD  our  “  Speaker  ”  called  for  an  adjourn¬ 
ment,  and  I  had  perforce  to  obey.  Before 
picking  up  the  connection,  I  ask  my  readers 
to  again  read  my  former  communication 
(see  Work.  No.  164,  p.114),  so  that  this  con¬ 
tinuation  may  be  better  understood. 

Developing  Solution.  —  Bromide  paper 
may  be  developed  with  either  ferrous  oxa¬ 
late,  eikonogen,  or  hydroquinone,  but  never 
with  pyro. ;  indeed,  the  slightest  trace  of 
this  chemical  in  any  of  the  solutions  will 
stain  the  prints : 


be  careful.  Ferrous 
oxalate  is  gener¬ 
ally  used,  although 
eikonogen  is  now 
coming  into  favour, 
it  being  recognised 
by  the  highest  au¬ 
thorities  to  be  su¬ 
perior  to  ferrous 
oxalate.  Even  Mr. 
Lyonel  Clark  ad¬ 
mits  that  “it  is 
most  suitable  for 
this  class  of  work, 
and,  in  fact,  entirely 
replaces,  and  is 
much  superior  to, 
either  ferrous  oxa¬ 
late  or  quinol  [hy¬ 
droquinone],  the 
two  developers 
which  have  hither¬ 
to  held  this  place 
in  the  dark  room.” 
I  give  here  formulae 
for  both  ferrous 
oxalate  and  eikon¬ 
ogen  developers,  so 
that  the  reader  may 
choose  for  himself. 
My  reason  for  not 
giving  formulae  for 
a  hydroquinone  de¬ 
veloper  is  :  most  of 


the  workers  with  bromide  paper  opine  that 
hydroquinone  is  somewhat  inferior  to  either 
ferrous  oxalate  or  eikonogen  for  develop¬ 
ment  of  bromide  papers. 

Ferrous  Oxalate  Developer. 

Oxalate  Solution. 


Potassium  oxalate  (neutral) ... 

16  ozs. 

Sot  water . 

48  ozs. 

Acetic  acid  . 

3  drams. 

Iron  Solution. 

Iron  protosulphate . 

16  ozs. 

Hot  water . 

32  ozs. 

Citric  acid . 

t  oz. 

Bromide  Solution. 

Potassium  bromide . 

1  oz. 

Water . .  ... 

.  40  ozs. 

These  solutions  to  be  mixed  as  follows  :  For 
long  exposures  and  light  tones :  oxalate 
solution,  12  drams  ;  iron  solution,  1  dram  ; 
bromide  solution,  1  drop.  For  short  expo¬ 
sures  and  black  tones :  Oxalate  solution, 
12  drams  ;  iron  solution,  3  drams  ;  bromide 
solution,  30  drops. 
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Eikonogen  Developer. 

Eikonogen  Solution. 

Eikonogen . 100  grs. 

Sodium  sulphite  *  400  grs. 

Citric  acid .  30  grs. 

Boiling  water  (distilled) .  10  ozs. 

N.B. — Dissolve  the  sodium  sulphite  and 
citric  acid  in  the  water,  then  add  the  eikon¬ 
ogen.  Be  sure  the  sulphite  is  dissolved  be¬ 
fore  adding  the  eikonogen. 

Alkali  Solution. 

Sodium  carbonate  .  400  grs. 

Water  (distilled)  up  to  .  10  ozs. 

For  ordinary  use,  take  eikonogen  solution, 
1  oz.  ;  alkali  solution,  J  oz.  ;  bromide  of  po¬ 
tassium,  10  per  cent,  solution,  1  drop.  This 
may  be  modified  by  using  more  of  the 
“  eiko.”  or  more  of  the  alkali,  to  suit  expo¬ 
sure  or  tones  required.  Old  developer — 
either  eikonogen  or  ferrous  oxalate — reno¬ 
vated  just  before  use  with  a  portion  freshly 
mixed,  is  considered  by  some  to  work  more 
evenly  than  new,  and  to  give  more  brilliant 
prints. 

Clearing  Solution. 

Acetic  acid  .  2£  drams. 

Alum .  ozs. 

Water .  80  ozs. 

Fixing  Solution. 

Sodium  hyposulphite  ...  15  ozs. 

Water .  80  ozs. 

Development. — After  exposure,  soak  the 

paper  in  clean  water,  and  then  make  up  the 
developer— in  the  event  of  ferrous  oxalate 
being  used,  adding  the  iron  to  the  oxalate, 
and  not  vice  versd,  or  you  will  come  utterly 
to  grief,  for  a  precipitate  will  be  formed. 
Pour  off  the  water  and  pour  on  the  de¬ 
veloper,  rocking  the  dish  steadily.  If  the 
paper  has  been  correctly  exposed,  the  image 
ought  to  begin  to  make  its  appearance  in 
exactly  the  same  number  of  seconds  as  the 
paper  was  given  of  exposure.  When  it 
appears,  and  its  quality  can  be  judged  of, 
the  developer  can  be  modified,  if  necessary. 
When  nearly  far  enough  out,  pour  off  the 
developer,  and  keep  a  jug  of  cold  water  in  one 
hand  ready.  The  moment  you  see  all  detail 
well  out,  pour  a  lot  of  cold  water  on  the  print  to 
stop  development ;  a  little  practice  will  soon 
teach  you  the  moment  at  which  to  do  this. 
If  the  picture  should  flash  out  too  rapidly, 
pour  off  the  developer  at  once,  and  flood  the 
print  with  water  ;  then  add  more  bromide  to 
the  developer,  pour  off  the  water,  and  apply 
the  modified  solution.  It  must  be  remem¬ 
bered  that  the  finished  print  will  be  darker 
than  it  looks  when  in  the  developer ;  allow¬ 
ance  must  therefore  be  made,  and  the  de¬ 
velopment  not  carried  too  far. 

Fixing. — After  development,  and  without 
washing,  immerse  the  prints  for  about  two 
minutes  in  the  clearing  solution ;  pour  off 
this,  and  repeat.  The  clearing  solution 
should  be  prepared  freshly  for  each  batch  of 
prints,  and  should  not  be  stinted  in  quan 
tity.  Now  wash  the  prints  thoroughly  for 
about  ten  minutes  in  several  changes  of 
water,  for  if  all  the  acid  is  not  removed 
fading  of  the  prints  will  result.  Now  trans¬ 
fer  to  the  fixing  bath,  which  should  also  be 
mixed  freshly  for  each  batch  of  prints. 
Allow  fifteen  minutes  for  thorough  fixation, 
then  wash  thoroughly — say,  for  two  hours 
in  running  water  or  in  frequent  changes. 
Place  the  prints  between  the  leaves  of 
one  of  “  Wheeler’s  blotting-books  ”  to  dry. 
These  books  are  filled  with  chemically  pure 

*  The  largest  crystals  are  the  best.  Keep  it  in  a 
tightly -stoppered  bottle,  for  if  kept  long  in  contact 
with  air  it  will  turn  into  su\phate— an  inert,  if  not 
a  deleterious,  compound  in  the  developer. 


blotting-paper,  free  from  fluff,  and  are  much 
superior  to  commercial  blotting-paper,  which 
always  contains  hypo. 

Blisters:  How  to  Cure. — Blisters  some¬ 
times  appear  after  fixing  ;  they  may  be 
avoided  by  immersing  the  prints  after 
fixing,  and  without  washing,  in  a  10  per  cent, 
solution  of  common  salt.  If,  after  fixing 
and  thorough  washing,  yellow  stains  should 
show,  immerse  the  print  in  chrome  alum, 
2  ozs. ;  hydrochloric  acid,  1  oz. ;  water,  30 
ozs. ;  or  in  a  strong  solution  of  tartaric  acid, 
until  the  stains  have  disappeared. 

Printing  Clouds  in  Bromides.  —  It  is 
strange  that  so  few  photographers,  amateur 
and  professional,  will  take  the  trouble  to 
print  clouds  in  their  landscapes,  when  these 
small  additions  cost  so  little  extra  labour 
and  heighten  the  artistic  effect  so  much. 
Mr.  Buskin  says  :  “  White  paper  is  not  the 
least  like  air  ”  ;  and  yet  more  than  fifty  per 
cent,  of  the  landscape  photographs  which 
we  see  daily  have  their  skies  pure  white. 
Not  only  is  white  paper  unlike  air,  but,  in 
the  words  of  Mr.  J.  Constable,  B.A.  : 
“  The  landscape  artist  who  does  not  make 
his  skies  a  very  material  part  in  his  com¬ 
position  neglects  to  avail  himself  of  his 
greatest  aids.”  Let  all  photographers,  then, 
amateur  and  professional,  resolve  now  to 
call  no  landscape  photograph  finished  until 
suitable  clouds  have  been  printed  thereon. 
To  help  them  to  carry  out  their  good  inten¬ 
tions,  I  give  here  the  method  for  printing 
clouds  in  bromide  prints.  Take  a  piece  of 
ordinary  note-paper,  and  cut  it  to  the  size  of 
the  outside  opening  of  your  printing  frame. 
Then  put  the  negative  into  the  frame,  and 
press  it  into  one  corner  ;  hold  the  frame  up 
to  the  light,  supporting  the  negative  at  the 
back  with  the  finger,  and,  having  put  the 
note-paper  over  the  front  of  it,  trace  the 
outline  of  the  landscape  in  pencil  on  the 
paper,  taking  no  heed  of  trifling  projections 
above  the  sky-line.  Now  cut  out  this  mask, 
and  snip  the  edges  very  finely,  in  the  way 
vignetters  are  done.  Mark  the  corner  of  the 
printing  frame  into  which  the  landscape 
negative  was  jambed,  and,  taking  it  into 
the  “  dark  room,”  insert  a  suitable  cloud 
negative,  pushing  it  into  the  marked  corner, 
and  place  on  it  a  bromide  paper  ;  close  the 
frame,  put  the  mask  on  the  front,  and  then 
expose  to  the  printing  lamp  for  about  one- 
eighth  or  one-tenth  the  normal  exposure. 
Keturn  to  the  “  dark  room,”  remove  the 
cloud  negative  and  mask,  insert  the  land¬ 
scape  negative,  and  again  jamb  it  into  the 
marked  corner;  place  over  it  the  bromide 
paper,  close  the  frame,  and  give  full  normal 
exposure.  Clouds  are  best  printed  in  sub¬ 
dued  light ;  therefore,  increase  the  distance 
between  your  printing  frame  and  lamp,  and 
remember  the  rule  that  the  time  of  exposure 
is  quadrupled  when  the  distance  is  doubled. 

Mounting. — The  following  is  the  best  and 
cleanest  material  for  mounting  bromide  or 
silver  prints ;  and,  moreover,  it  has  the 
advantage  of  not  cockling  the  mounts,  as 
starch  does :  Take  4  ozs.  of  best  glue, 
and  break  it  into  small  pieces ;  put  into 
an  old  jam-pot,  and  fill  up  the  pot  with 
cold  water.  Leave  the  glue  to  soak  until  it 
swells  to  double  its  former  size  and  becomes 
quite  flexible,  then  put  the  pot  into  a  sauce¬ 
pan  with  hot  water.  Boil  gently  until  all 
the  glue  is  melted,  then  pour  in  gradually 
4  fluid  ozs.  of  methylated  spirits,  stirring 
all  the  time.  Mix  well,  and  strain  through 
muslin  into  a  large  bottle  for  use.  When 
cold,  it  sets  hard,  but  may  be  liquefied  by 
placing  the  bottle  containing  it  in  hot  water. 
Shake  the  bottle.  This  preparation  will 
keep  a  long  time. 


Conclusion. — I  sincerely  hope  that  the 
foregoing  may  be  of  use  to  photographic 
readers  of  Work  who  have  not  before  tried 
bromide  printing,  and  also  to  those  who  have 
tried  and  failed.  Difficulties  will  no  doubt  be 
encountered,  but  no  amount  of  written  in¬ 
struction  will  make  a  person  proficient  in 
photography  without  careful  practice ;  there¬ 
fore,  let  the  reader  take  trouble  to  surmount 
these  difficulties,  for  a  certain  amount  of 
opposition  is  a  great  help  to  a  man.  Kites 
rise  against,  and  not  with,  the  wind  :  no 
man  ever  worked  his  passage  anywhere  in  a 
dead  calm.  Let  no  reader  of  Work  give 
people  an  opportunity  of  placing  him  in 
the  category  of  “  dabblers,”  but  let  all  re¬ 
member  the  words  of  Mr.  T.  Delft  :  “  The 
dabbler,  lacking  perseverance,  patience,  and 
intelligence,  flies  from  one  process  to  an¬ 
other,  and,  failing  in  each,  is  always  eager 
for  something  new,  every  new  thing  sharing 
the  fate  of  its  predecessor.  The  devotee 
holds  fast  to  that  which  is  good,  and  adopts 
no  change  but  such  as  leads  him  a  step  on¬ 
ward.” 

Although  I  have  tried  to  give  all  the 
necessary  information  regarding  bromide 
printing,  it  is  probable  that  I  “in  proving 
foresight  may  be  vain,”  and  there  may  be 
one  or  two  points  I  have  not  touched  on ; 
one  or  two  remedies  for  failures  I  have  not 
given  ;  for,  as  Burns  says, 

“  The  best-laid  schemes  o’  mice  an’  men 
Gang  aft  a-gley,” 

but  I  shall  be  pleased  to  help  anyone  who 
may  apply  for  information  through  “  Shop.” 


HAND- WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 

Glass— Edging  the  Glass  Discs— The  Citrve- 
Gadgk— Sand  and  Coaese  Emery— Flocb- 
Ehery — The  Process  of  Elotriation — 
Rouge  and  Pitch. 

The  following  material  must  be  provided 
before  work  can  be  commenced  : — 

(a)  Two  discs  of  polished  plate  glass. 

( b )  A  curve-gauge  to  indicate  when  the 
glass  has  been  made  sufficiently  concave. 

(c)  Sand  or  grain-emery  for  rough  grind¬ 
ing. 

(d)  Flour-emery  of  various  grades  for  fine 
grinding. 

(e)  Rouge  (peroxide  of  iron). 

(f)  Pitch. 

These  shall  be  separately  considered. 

(a)  Glass. — The  definite  instructions  in 
these  notes  will  apply  to  the  making  of  a 
speculum  in.  in  diameter,  and  5  ft.  in 
focal  length.  The  principle  of  construction, 
however,  applies  to  specula  either  larger  or 
smaller,  and  there  is  no  reason  why  either 
the  diameter  or  the  focal  length  mentioned 
should  be  adopted.  Anyone  who  is  prepared 
to  face  extra  difficulty  may  reduce  the  focal 
length,  even  to  3  ft.,  and  thus  save  trouble 
in  mounting.  A  speculum  of  large  diameter 
is  scarcely  to  be  recommended  for  a  first 
experiment. 

Two  discs  of  polished  plate  glass,  each 
5)-  in.  in  diameter  and  1  in.  in  thickness, 
should  be  obtained.  The  discs  will  be  sup¬ 
plied  by  the  glass  merchant  wfith  the  edges 
either  rough  or  ground  smooth,  as  may  be 
ordered.  The  price  with  rough  edges  should 
not  exceed  Is.  6d.  for  each  disc,  and  the 
further  charge  for  smoothing  the  edges  would 
probably  be  a  like  amount. 

If  the  glass  be  purchased  with  the  edges 
rough,  they  may  be  smoothed  on  a  large 
grindstone,  using  much  water  and  more 
patience,  or  they  may  be  mounted  in  the 
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lathe  and  cut  true  with  emery.  The  last 
method  is,  of  coarse,  more  workmanlike.  A 
disc  of  wood  is  cemented  to  each  face  of  the 
glass,  which  is  thus  mounted.  A  strip  of 
soft  sheet  iron,  bent  as  in  Fig.  9,  is  secured 
to  the  slide-rest  so  as  to  spring  against  the 
revolving  glass.  The  lathe  is  then  driven  at 
slow  speed,  and  grain-emery  (or  quartzose 
sand)  and  water  is  fed  down  in  the  direction 
of  the  arrows,  until,  by  abrasion,  the  glass  is 
reduced  to  shape.  Flour-emery  is  then  used 
for  a  short  time,  until  a  suitably  smooth 
surface  appears.  The  coarse  emery  may  be 
received  in  a  saucer  placed  on  the  bed  of  the 
lathe,  and  so  used  again  and  again.  The 
time  necessary  to  edge  a  5£  in.  disc  is  about 
three  hours.  The  bearings  and  exposed 
parts  of  the  lathe  must,  of  course,  be 
shielded  from  any  emery  which  may  be 
thrown  off  by  the  rotation  of  the  glass.  It 
is  desirable,  in 
order  to  avoid  the 
risk  of  grains  of 
coarse  emery  lodg¬ 
ing  in  the  inter¬ 
stices  of  the  jagged 
edge  of  the  disc 
intended  for  the 
tool,  that  this  also 
should  have  its 
edge  smoothed. 

(b)  The  Curve- 
Gauge. — The  focal 
length  of  a  concave 
speculum  for  par¬ 
allel  light  rays  (as 
in  a  telescope)  is 
•one-half  the  radius 
of  its  curvature. 

At  present  we  shall 
simply  act  on  this 
rule  :  the  reason  of 
it  will  be  after¬ 
wards  considered. 

As  the  speculum 
with  which  we  are 
•dealing  is  to  be  of 
■5  ft.  focal  length, 
the  radius  of  its 
curvature  must  be 
10  ft.  Take  a  lath 
of  more  than  10  ft. 
in  length,  and  so 
■fix  it  by  one  end 
that  the  other  end 
may  swing  free  (as 
in  Fig.  10).  Ten  feet 
•distant  from  the 
pivot,  A,  insert  a  sharp-pointed  tool,  capable 
of  cutting  through  the  plate  of  sheet  zinc  or 
copper,  c  c.  The  cutting  will  be  performed 
by  repeatedly  moving  the  rod  to  and  fro. 
When  the  sheet  of  metal  is  cut  through  it 
will  form  two  templates  or  curve-gauges,  the 
■one  convex,  the  other  concave,  the  curved 
edges  of  which  should  be  smoothed  to  fit 
perfectly,  and  the  straight  edge  turned 
back,  as  in  Fig.  11,  to  secure  rigidity.  If 
it  be  inconvenient  to  swing  the  radius 
bar  on  a  wall,  the  curves  may  be  cut  on  a  level 
floor. 

(c)  Sand  and  Grain?- Emery. — Either  of 
these  agents  may  be  used  for  the  first  rough¬ 
ing  out.  Sand  (ordinary  silver  sand)  is  Jess 
expensive  than  emery,  and  it  may  be  obtained 
from,  any  good-natured  marble,  or  granite 
worker.  "  But  it  loses  its  cutting  power  more 
quickly  than  emery.  ‘ 

The  coarse  emery  is  sold,  and  is  named, 
according  to  the  number  of  meshes^  in  _  each 
square  inch  of  the  sieve  through  which  it  has 
passed  in  manufacture.  _  Forty,  sixty,  and 
ninety  hole  emeries  are  suitable  for  the  rough 
grinding  and  the  first  smoothing  of  the  glass. 


(d)  Flour-Emery  (elutriated). — For  the 
fine  grinding,  a  much  more  exact  process, 
flour-emery  is  used  after  it  has  been  sepa¬ 
rated  into  several  grades  by  the  process  of 
elutriation  now  to  be  described. 

Into  a  vessel  containing  about  two  gallons 
of  water  is  poured  a  pound  or  more  of  good 
flour-emery,  and  the  mixture  is  well  stirred. 
The  coarser  grains  at  once  sink  to  the 
bottom,  but  a  quantity  of  finer  powder 
remains  in  suspension.  At  the  end  of  ten 
seconds,  if  the  mixture  be  left  entirely  un¬ 
disturbed,  all  the  grains  above  a  certain 
size  will  have  settled  to  the  bottom.  At 
the  end  of  twenty  seconds  all  the  grains 
of  a  certain  smaller  size  will  have  settled 
down,  and  so  on,  until,  when  half  an  hour 
has  passed,  the  greater  mass  of  the  emery 
will  have  fallen,  and  only  the  finest  par¬ 
ticles  of  the  mineral  will  remain  in  suspea- 


Fig  11. 


Hand-Working’  of  Specula  for  the  Newtonian  Telescope.  Fig.  9. — Edging  a  Glass  Disc  in  the  Lathe. 
Fig.  10. — Radius  Bar  on  WalL  Fig.  11. — Metal  Curve-Gauges. 


sion,  visible  as  a  slight  discoloration  in  the 
water. 

This  discoloured  water  is  carefully  poured 
or  syphoned  into  a  dean,  shallow  vessel,  and 
allowed  to  stand  aside,  carefully  screened 
from  dust,  until  the  impalpable  powder 
which  it  contains  has  been  precipitated.  The 
quite  clean  water  is  then  drawn  or  syphoned 
off,  and  the  powder  which  is  left  adhering 
to  the  shallow  vessel  is  dried  and  collected. 

The  original  mixture  being  again  stirred, 
and  again  allowed  to  subside,  the  water, 
charged  with  powder,  is  once  more  drawn  off 
at  the  end  of  fifteen  minutes,  and  the  powder 
collected  as  before,  the  process  being  five  or 
six  times  repeated  in  some  such  order  as 
that  indicated  in  the  following  table 

Grade  a  collected  after  30  minutes'  suspension 

(finest  grade) 

5  -  ;;  15e  :: 

„  2 

”  15  seconds  {coarsest  grade) 

The  residue,  which  will  not  remain  in 
suspension  for  fifteen  minutes,  should  be 
used  only  for  preliminary  smoothing. 


The  table  of  times,  and  consequently  the 
degrees  of  gradation,  vary  with  different 
opticians.  Each  intelligent  workman  formu¬ 
lates  a  scale  of  his  own.  That  cited  above 
was  used  by  Tully,  of  Islington,  a  famous 
lens-maker. 

Other  tables  of  eminent  workmen  are  : — 

Ross,  a  (finest)  60  minutes’  suspension 
b  „  20 

c  „  10  „  », 

d  „  2  „ 

e  „  30  seconds’  „ 

/  (co’rs’st)lO  „  „ 

Draper,  a  (finest)  30  minutes’  suspension 
b  „  10 

c  ,»  3  „  „ 

d  „  1  „ 

e  ,,  20  seconds’  „ 

/(co’rs’st)  3  „  „ 

It  will  be  observed  that  the  finest  powder 
is  necessarily  drawn  away  first,  and  the 
coarsest  last.  In  the  successive  drawings  of 
water  the  greatest 
care  is  needed  to 
prevent  any  dis¬ 
turbance  of  the 
coarser  sediment. 
Of  the  finer  grades 
a  very  small  quan¬ 
tity  will  be  obtain¬ 
able  (from  a  pound 
of  flour-emery),  and 
but  a  very  small 
quantity  is  re¬ 
quired.  To  com¬ 
plete  a  5J  in.  specu¬ 
lum,  not  more  of 
the  finest  grade 
will  be  necessary 
than  could  be  con¬ 
tained  on  a  six¬ 
penny  piece.  It  is 
best  to  use  for  the 
elutriation  earthen¬ 
ware  or  glass  ves¬ 
sels.  The  powder 
adheres  to  the 
enamelled  surface, 
and,  after  drying, 
can  be  rubbed  with 
the  finger  tip  into 
a  little  heap  and 
collected  with  ease. 
Each  grade  of  the 
washed  emery 
should  be  kept  in 
a  separate  labelled 
bottle  or  box. 

Good  flour-emery 
is  of  a  bright  cho- 
of  a  slaty  hue  is 


colate  colour.  Powder 
probably  adulterated,  and  should  be  avoided, 
as  possessing  insufficient  cutting  power. 
Care  bestowed  on  the  process  of  elutria¬ 
tion  is  likely  to  be  amply  rewarded. 

(e)  Rouge. — This  is  not  the  rouge  sold  by 
perfumers,  but  the  peroxide  of  iron  specially 
prepared,  and  known  commercially  (I  believe) 
as  “jeweller’s  rouge.”  It  is  of  a  colour 
varying  from  deep  red  to  red  with  a  decided 
purple  tinge,  and  the  latter  is  the  best 
quality.  It  needs  no  preparation,  being 
sent  out  by  the  manufacturer  ready  for  use. 
It  should  cost  from  6s.  to  8s.  a  pound,  and 
an  ounce  will  be  sufficient  to  polish  several 
specula. 

(/)  Pitch. — Pitch,  which  is  used  as  a 
cement,  and  to  form  the  polisher,  can  be 
purchased,  of  suitable  quality,  from  the 
chemist.  A  box  containing  a  pound  or  two 
costs  a  few  pence.  When  cementing  glass 
to  wood,  or  glass  to  glass,  the  surfaces  should 
be  always  first  slightly  warmed,  that  the 
hot  pitch  may  not  be  chilled  by  contact.  A 
question  through  “  Shop  ”  would  no  doubt 
be  productive  of  a  suitable  pitch  recipe. 
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NOTICE. 

“WORK”  COMPETITION  COUPON 

will  be  found  at  the  foot  of  page  191. 


CASSELL’S 

MANUALS  OF  TECHNOLOGY. 
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Broad  Gauge. — This  is  now  a  matter  of 
history.  In  the  evolution  of  gauges  it  must 
be  classed  among  the  unfit.  Many  elderly 
men  will  be  able  to  recall  the  battle  of  the 
gauges  that  was  waged  so  furiously  in  the 
forties.  Brunei  was  the  leading  railway 
authority  of  that  period.  But  time  has  dealt 
unkindly  with  some  of  the  bolder  creations 
of  his  massive  genius.  The  Great  Eastern 
has  been  broken  up  after  a  long  record  of 
disaster  and  financial  failure,  the  Thames 
Tunnel  has  lapsed  into  decent  obscurity, 
and  now  the  gauge  for  which  he  fought 
so  many  pitched  battles  before  Parliamen¬ 
tary  Committees  is  no  more.  In  this  con¬ 
nection  it  is  interesting  to  note  how  little 
primA  fade  reasons  weigh  against  the  slow 
developments  of  experience  and  utility.  The 
4  ft.  83  in.  gauge,  now  triumphant,  had  its 
origin  in  the  humblest  manner  possible.  It 
was  settled  bv  no  conclave  of  eminent 
engineers,  but,  like  Topsy,  “it  growed.”  It 
was  simply  made  after  that  of  the  first  rail¬ 
ways  in  the  North  of  England,  whose  gauge 
was  that  of  the  old  wooden  tramways,  which 
they  superseded.  These  tramways  had  been 
made  to  suit  the  distance  between  the  wheels 
of  the  country  carts.  Brunei  could  not  be 
otherwise  than  original  and  massive  in  his 
conceptions,  and  enjoying  the  entire  con¬ 
fidence  of  the  Great  Western  Company,  he 
carried  his  point  in  the  matter  of  the  broad 
gauge  in  1836.  He  anticipated  greater  boiler 
power  in  the  wide  engines,  with  more  room 
tor  the  machinery.  He  thought  that  the 
greater  width  of  base  would  give  increased 
steadiness  and  smoothness  of  motion  at  high 
speeds.  He  also  thought  that  wheels  of 
larger  diameter  might  be  used,  and  the  centre 
of  gravity  kept  low,  by  placing  the  bodies 
of  the  carriages  between  the  wheels.  This 
latter  consideration  alone  settled  the  precise 
width  of  7  ft.  The  running  powers  of  other 
lines  had  no  weight  in  early  railway  days  ; 
in  fact,  the  separate  gauge  was  thought  an 
advantage  as  a  means  of  securing  the  whole 
trade  of  the  West  of  England,  South  Wales, 
and  the  South  of  Ireland.  To  show  that 
there  was  no  idea  then,  in  the  infancy  of  the 
railways,  of  the  growth  of  traffic,  and  conse¬ 


quent  necessity  of  uniformity  of  gauge,  the 
Eastern  Counties  Railway,  it  may  be  noted, 
was  first  constructed  and  opened  in  1839  with 
a  gauge  of  5  ft.  To-day  the  4  ft.  8£  in.  gauge 
is  employed  in  Canada,  New  South  Wales, 
France,  North  Germany,  Holland,  Belgium, 
Austria,  Hungary,  Turkey,  Switzerland, 
Italy,  Sweden,  Denmark,  Spain,  and  Peru. 
During  the  last  year  or  two,  out  of  over 
2,500  miles  of  English  railways,  only  about 
426  have  been  broad  gauge,  and  of  this  all  but 
163  miles  have  been  available  also  for  narrow 
gauge  traffic.  Out  of  100  trains  that  have 
left  Paddington  and  its  adjacent  goods  yards 
every  day,  only  ten  have  been  broad  gauge. 
Twenty  years  ago  there  were  more  than  700 
broad  gauge  engines  running.  Recently 
there  have  been  less  than  200.  And  on 
May  20,  the  10.15  train  from  Paddington 
closed  the  record  of  over  half  a  century,  whose 
history  commenced  with  the  famous  “  North 
Star  ”  locomotive  in  1839.  The  change  will 
cost  over  half  a  million  of  money.  Fifteen 
miles  of  sidings  have  been  laid  down  at 
Swindon  for  the  accommodation  and  con¬ 
version  of  the  rolling  stock,  and  5,000  work¬ 
men  have  been  engaged  on  the  alteration  of 
the  metals.  The  Great  Western  Railway  de¬ 
serves  much  credit  for  the  thorough  manner 
in  which  they  have  effected  the  change. 

“  Work  ”  Prize  Scheme. — The  present  age 
is  essentially  a  competitive  one — so  much  so, 
that  many  minds  well  able  to  weigh  the 
matter  incline  to  the  conclusion  that  we  are 
getting  altogether  too  fine  an  edge  upon  the 
national  character  in  this  direction.  This 
may  or  may  not  be  the  case.  We  will  not 
now  discuss  either  the  merits  or  demerits  of 
the  question.  Taking  things  as  they  are,  we 
find  that  while  the  great  race  of  life  becomes 
more  competitive  every  week  and  every  day, 
those  concerned  do  not  seem  to  get  tired  of 
it,  but  go  on  hourly  adding  their  mite  to  the 
great  element  in  motion.  Perhaps  it  is  only 
man’s  insatiable  craving  for  work  which  is 
answerable  for  this  condition  of  things.  If 
this  be  so,  a  comfortable  feeling  should 
arise  from  the  contemplation  of  the  superior 
animal— capable  of  so  much  or  so  little 
— contentedly  and  industriously  employing 
himself.  Among  the  directions  in  which 
this  making  of  work  has  been  stimulated, 
none  exceeds  that  arising  out  of  journalistic 
enterprise,  which  has  been  carried  to  a  pitch 
which  almost  precludes  the  most  ingenious 
mind  from  possibly  discovering  any  new 
competitive  world  to  conquer.  At  least,  this 
is  how  this  latter  aspect  of  the  matter  dawns 
upon  us  when,  in  order  to  be  “  up  to  date,” 
we  find  ourselves  called  upon  by  our  readers 
to  afford  some  sequel  to  the  late  Work 
Exhibition,  which  afforded  such  excellent 
opportunities  for  our  readers  to  engage  in 
friendly  rivalry.  Full  particulars  of  the 
Wtork  Prize  Scheme  will  be  found  set  forth 
in  page  190  of  this  issue.  The  subject 
decided  upon  for  the  initial  competition  is  an 
essay  upon  “  The  Cycle  :  Its  Worth  to  the 
Nation.”  As  there  may  be  two  opinions  in 
connection  with  this  text,  the  competition 
should  elicit  some  valuable  ideas  and  sugges¬ 
tions,  which  will  be  certain  to  interest  the 
general  public.  It  only  remains  to  add  that 
before  the  first  competition  falls  out,  due 
notice  will  be  given  of  the  one  to  follow  it. 
Should  the  results  of  these  competitions 
prove  satisfactory  there  is  no  reason  why 
they  should  not  become  permanent.  With 
this  view  our  readers  will,  no  doubt,  exert 
themselves  to  make  the  competitions  known 
— especially  in  cases  like  the  present,  when 
the  subject  is  one  surrounded  with  no  re¬ 
strictions,  and  open  to  young  and  old  alike. 
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A  RUSTIC  FLOWER  -  BASKET  OR 
CENTRE-PIECE  FOR  LAWN. 

BY  ARTHUR  YORKE. 

The  Basket  and  its  Uses— Materials— Con¬ 
struction— Fixing. 

The  Basket  and  its  Uses. — This  rustic  re¬ 
ceptacle  for  flowering  plants  is,  as  will  be 


are  intended  for  small,  low-growing  plants, 
such  as  will  afford  masses  of  colour. 

Materials.— For  the  bottom  of  the  boxes 
1  in.  board  will  be  required,  and  for  the 
sides  J  in.  Elm  is  considered  to  endure 
best  for  such  purposes  as  this.  The  four 
supports  may  be  of  any  rough  and  lasting 
wood  that  comes  most  readily  to  hand ;  I 


in  maple  or  wych-elm,  on  account  of  the 
rough,  ornamental  bark  worn  by  the  sap¬ 
lings  of  those  trees,  but  larch  or  other  fir 
will  look  very  well.  The  rustic  mosaic 
covering  the  boxes  is  partly  white,  made  of 
the  halves  of  peeled  withy  rods,  and  partly 
dark,  made  of  those  of  hazel,  and  wearing 
their  natural  covering. 


seen  by  the  illustrations,  a  plain  octagon  in 
its  main  portion,  but  for  variety  and  effect 
it  is  so  designed  that  on  each  of  its  eight 
sides  a  shallower  triangular  box  projects, 
thus  bringing  its  shape  more  nearly  to  that 
of  an  eight-pointed  star.  In  size  it  may  be 
varied  to  suit  any  particular  lawn,  but  as 
here  drawn,  on  a  scale  of  f  of  an  inch  to  the 
foot,  its  dimensions  are  :  height,  5  ft.  6  in., 
and  breadth,  4  ft.  6  in.  The  internal  meas¬ 
urements  of  the  large  octagonal  box  (which 
stands  with  its  top  3  ft.  from  the  ground) 
are,  from  side  to  side  3  ft.,  and  depth 
1  ft.  6  in.  This  portion  is  more  especially 
intended  for  climbing  plants,  for  the  sup¬ 
port  of  which  a  square  trellis  rises  from  its 
centre,  and  from  this  there  are  also  flying 
chains  to  all  the  angles.  The  eight  smaller 
boxes,  shaped  as  right-angled  triangles,  ; 
measure  internally  1  ft.  at  base  and  7  in. 
perpendicular ;  their  depth  is  1  ft.  They 


Rustic  Flower-Basket.  Fig.  1.  —  Elevation  of 
Basket.  Fig.  2.— Bottom  of  Basket.  Lower  Side. 
Fig.  3.— Board  of  Side.  Fig.  4. —Plan  of  Basket, 
showing  its  Upper  Part.  Fig.  5.  —  Mosaic 
Border  on  Octagon.  Fig.  6.  —  Mosaic  on 
Panel. 

have  drawn  them  as  of  larch.  The  upright 
sticks  which  carry  the  trellis,  as  well  as 
those  at  the  angles,  will  perhaps  look  best 


Construction. — Whether  our  basket  is  to 
be  a  fixture  or  removable  at  pleasure  must 
depend  partly  on  its  size  and  partly  on  the 
individual  views  of  its  owner.  To  be  shel¬ 
tered  through  the  winter  will  doubtless  tend 
to  its  preservation,  but  it  may  suffer  damage 
from  careless  moving,  and  it  will  stand  far 
more  firmly  as  a  fixture.  Without  attempt¬ 
ing  to  decide  the  question  for  others,  I  will 
for  the  present  presume  that  it  is  to  be  fixed. 

Such  being  the  case,  the  four  supports 
will  have  to  be  let  into  the  ground  like  so 
many  posts.  Their  position  is  shown  in 
Fig.  2,  where  they  are  marked  L,  L,  L,  L. 
They  form  a  square  18  in.  apart ;  in  dia¬ 
meter  they  should  be  as  much  as  4  in. 
They  stand  16  in.  above  ground,  and  should 
go  down  a  foot  below. 

The  bottom  of  the  boxes,  made,  as  before 
stated,  of  inch  board,  is  drawn  in  Fig.  2. 
It  is  the  underside  which  there  appears, 
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and  it  is  nailed  together  by  three  ledgers  of 
the  same  thickness,  m,  m,  m.  These  ledgers 
will  lie  on  the  supports,  and  the  box  will 
rest  on  them  when  in  position.  In  the 
sides,  which  are  of  f  in.  stuff,  it  will  be 
obvious  that  in  order  to  secure  the  full 
amount  of  strength,  it  will  be  desirable  to 
make  the  boards  cross  each  other  at  the 
angles.  It  will  be  remembered  that  the 
sides  of  the  large  box  have  to  be  boarded  to 
a  height  of  20  in.,  and  those  of  the  smaller 
ones  to  14  in.  We  will,  for  the  sake  of 
explanation,  say  that  we  begin  at  bottom 
with  a  9  in.  width  like  that  drawn  at  Fig.  3  ; 
it  is  3  ft.  long,  and  it  has  to  be  nailed  to 
the  side  a  c  (Fig.  2).  The  opening  b  is  cut 
slanting  as  shown,  to  admit  the  angle  b  in 
the  same  figure.  Strips  2  in.  wide  are  also 
cut  from  its  upper  edge  as  shown  at  i  k. 
The  board  for  the  side  g  e  is  precisely  the 
same,  and  those  for  G  a  and  e  c  differ  only 
in  being  §  in.  longer  at  each  end.  Having 
placed  these,  we  can  board  up  the  inter¬ 
mediate  angle  boxes,  b,  d,  f,  h,  with  short 
boards  (11  in.  long)  to  the  same  height  as 
their  fellows — viz.,  7  in. 

If  for  our  second  course  we  again  take 
9  in.  widths,  we  can  cut  them  the  same  as 
for  the  first  course,  except  that  the  opening 
at  b  will  not  be  required.  In  this  course 
we  nail  our  first  board  on  the  side  h  b,  and 
so  on  round  the  box,  thus  making  the  boards 
cross  those  already  on,  and  we  nail  them  to 
the  parts  of  those  boards  which  rise  2  in. 
above  the  general  level.  When  this  course 
of  boards  is  nailed  on,  the  angle  boxes 
b,  D,  f,  H,  will  be  boarded  up  to  their  re¬ 
quired  height — viz.,  14  in. — and  we  have  to 
board  up  the  intermediate  ones,  A,  c,  e,  g, 
with  short  lengths  of  7  in.  wide  to  make 
their  outer  sides  also  complete. 

What  now  remains  to  be  done  is  to  com¬ 
plete  the  deeper  octagon  box,  of  which  the 
sides  a,  c,  E,  G,  are  at  present  16  in.  high, 
whilst  the  intermediate  ones,  B,  d,  f,  h,  are 
only  9  in.  high.  On  these  last-named  we 
fix  another  9  in.  width,  nailing  to  the  rising 
corners  as  before,  the  pieces  being  14  in. 
long.  Next  we  complete  the  sides  A,  c,  e,  g, 
with  pieces  of  similar  length,  4  in.  wide. 
Lastly,  2  in.  strips,  filling  up  the  sides 
b,  d,  F,  H,  will  complete  the  box.  The 
short  2  in.  strips,  of  which  we  have  cut  a 
number  from  the  lower  boards,  we  shall 
utilise  as  ledgers,  nailing  them  vertically  up 
the  inner  sides  of  the  boxes. 

All  this  explanation  must  appear  tedious, 
but  I  fear  that  without  it  many  amateur 
carpenters  would  be  puzzled  in  dealing  with 
so  complex  a  figure  as  that  before  us. 

The  four  uprights  which  support  the 
trellis  are  kept  in  place  by  strips  crossing 
the  box  near  its  top  as  shown  at  n  n  (Fig.  4). 
The  standards  are  4  ft.  11  in.  long. 

Those  other  uprights  which  run  up  the 
angles  of  the  octagon  should  be  neatly 
trimmed  with  the  chisel  where  they  come 
In  contact  with  the  boards.  Their  tops  are 
connected  with  those  of  the  trellis  by  what 
I  have  called  flying  chains.  These  may  be 
real  metal  chains,  or,  what  will  look  more 
in  character,  we  may  twist  a  couple  of  thin 
nut  rods  together,  and  instead,  place  them 
for  the  climbers  to  cling  to.  The  arrange¬ 
ment  of  these  things  is  shown  by  dotted 
lines  in  Fig.  4. 

The  boarding  of  the  boxes  is  covered 
with  rustic  mosaic — a  kind  of  decoration 
about  which  abundant  particulars  are  giveu 
in  the  previous  articles  on  rustic  carpentry. 
The  patterns  are  formed  by  lengths  of  split 
rods  bradded  to  the  boards.  Of  the  tret 
running  round  the  octagon,  one  of  the  sides, 
drawn  to  double  scale  (lj  in.  to  foot), 


appears  in  Fig.  5  ;  whilst  in  Fig.  6,  on  the 
same  scale,  we  have  one  of  the  panels  on  the 
line  of  the  shallower  boxes.  These  sixteen 
panels  are  all  of  like  dimensions. 

Fixing. — If  the  basket  is  to  be  an  abso¬ 
lute  fixture,  nothing  more  will  be  needed 
than  to  nail  it  to  the  supports,  but  some 
may  prefer  to  have  the  supports  fixed  and 
the  basket  otherwise  movable.  To  do  this, 
iron  pins  would  have  to  be  driven  into  the 
supports,  and  holes  for  them  to  fit  into 
bored  in  the  bottom.  If  the  whole  thing  is 
to  be  movable,  the  supports  need  only  be 
cut  16  in.  long,  and  they  will  be  nailed  to 
the  bottom,  but  the  solidity  of  the  previous 
plans  will  not  be  gained  by  this. 


PHOTOGRAPHIC  EXPERIMENTS. 

CURIOUS,  AMUSING,  AND  INSTRUCTIVE. 

BY  WALTER  E.  WOODBURY. 

Magic  Photographs  —  Pictures  Produced  by 
Smoke—  Photographing  Lightning — Reduc¬ 
ing  Dark  Prints— Making  a  Plaster  Cast 
from  a  Negative — Artificial  Snow  Scenes 
— Double  Portraits— A  Test  for  Hypo — 
Making  a  Positive  from  a  Negative. 

Magic  Photographs. — Take  an  ordinary 
silver  print,  preferably  one  made  upon 
plain  un-albumenised  paper.  The  latter  can 
be  made  by  soaking  a  piece  of  plain  well¬ 
sized  paper  in  a  two-per-cent,  solution  of 
common  salt  dissolved  in  water,  and  hang¬ 
ing  it  up  to  dry.  It  is  then  floated  on  a  ten- 
per-cent.  solution  of  silver  nitrate  and 
allowed  to  dry  once  again,  only  this  time  in 
the  dark.  The  print  should  be  fixed  with¬ 
out  toning,  and  afterwards  well  washed  to 
remove  all  traces  of  hypo.  After  washing, 
immerse  in  a  satura  ted  solution  of  bichloride 
of  mercury,  when  the  image  will  entirely 
disappear.  Next  soak  some  strong  bibulous 
paper  in  a  saturated  solution  of  sodium  sul- 
hite,  and,  when  dry,  paste  a  piece  to  the 
ack  of  the  print  with  a  little  starch  paste 
at  the  edges  only.  All  that  is  necessary  is 
to  soak  the  print  in  water,  which  dissolves 
the  sulphite  and  causes  it  to  attack  the 
print  and  make  the  image  perfectly  visible 
as  a  brown  picture.  Of  course,  the  image 
can  also  be  made  to  appear  by  soaking  the 
invisible  print,  without  the  bibulous  paper 
attached,  in  a  solution  of  sodium  sulphite, 
hypo  or  water  with  a  little  ammonia  added. 

Pictures  produced  by  Smoke. — Magic  pic¬ 
tures  made  in  the  manner  above  described 
can  also  be  developed  by  smoke.  A  novelty 
introduced  in  Paris  some  time  ago  consisted 
of  a  cigarette  or  cigar  holder  containing  in 
its  stem  a  little  chamber  for  the  insertion  of 
small  pieces  of  apparently  plain  paper,  but 
in  reality  magic  photographs.  The  smoke 
passing  through  the  chamber  attacked  the 
print  and  developed  the  image.  By  blowing 
smoke  on  to  the  invisible  image  it  may  be 
made  to  appear,  but  the  operation  is  rather 
tedious,  and  anyone  with  a  little  ingenuity 
can  easily  construct  a  cigarette  holder  with 
an  arrangement  to  hold  tiny  prints,  and 
allowing  the  smoke  to  pass  through  it. 

Photographing  Lightning. — The  camera 
should  be  focussed  on  some  distant  object 
during  the  daytime,  and  a  mark  made,  so 
that  it  can  be  quickly  adjusted  on  a  stormy 
night.  A  rapid  rectilinear  working  at  _  full 
aperture  is  the  best  for  the  purpose.  Direct 
the  camera  to  that  part  of  the  sky  where  the 
lightning  most  frequently  occurs,  if  possible, 
so  that  a  portion  of  the  landscape  is  included 
on  the  bottom  of  the  plate.  Place  a  plate  in 
the  camera  and  draw  out  the  slide,  uncap 
the  lens,  and  wait  for  a  flash.  If  preferred, 


the  cap  can  be  left  off,  and  the  images  of  a 
number  of  flashes  made  ;  but,  of  course,  the 
image  of  one  flash  is  more  interesting. 

Reducing  Dark  Prints. — In  making  a  lot 
of  silver  prints,  it  often  happens  that  we 
find  some  of  them  have  been  printed  too 
darkly.  To  reduce  these  to  the  required 
depth  of  colour,  adopt  the  following  method. 
Place  the  faulty  print  in  a  bath  made  up  of 
six  grains  of  potassium  bromide,  six  grains 
of  mercuric  chloride,  and  one  ounce  of 
water,  until  they  are  sufficiently  reduced 
in  density,  when  they  must  be  taken  out, 
well  washed,  and  dried. 

Making  a  Plaster  Cast  from  a  Negative. — 
After  the  negative  has  been  washed,  remove 
it  from  the  water  and  remove  all  superfluous 
moisture  with  some  pieces  of  blotting-paper. 
Then  gently  heat  the  plate  over  a  lamp  or 
fire,  care  being  taken  that  it  is  not  made  too 
hot,  otherwise  the  gelatine  will  melt  and 
run.  The  effect  of  a  gentle  heat  is  to  cause 
the  dark  parts  of  the  plate  to  swell  up  in 
high  relief,  so  much  so,  in  fact,  that  a  cast 
in  plaster-of-Paris  can  easily  be  made. 

Artificial  Snow  Scenes. — There  are  several 
different  ways  of  producing  snowstorm 
effects  with  an  ordinary  landscape  negative. 
The  usual  plan  is  to  sprinkle  a  little  red 
colour  over  the  negative  by  means  of  a  hard 
brush  charged  with  the  colouring  matter. 
But,  as  a  writer  points  out,  the  only  draw¬ 
back  to  this  method  is  that  the  flakes  all 
appear  to  have  tails.  He  recommends  the 
following  as  a  better  plan.  The  negative  is 
coated  with  a  thin  sticky  layer  of  one  part 
of  gum  dammar  and  five  parts  of  ordinary 
turpentine.  A  dry  colour,  like  lampblack, 
for  instance,  is  then  placed  in  a  hair  sieve, 
and  the  latter  held  at  some  distance  from 
the  negative  and  shaken  until  sufficient  of 
the  colour  has  fallen  flake-like  down  upon 
the  negative.  When  dry,  the  plate  is  placed 
in  a  printing  frame,  and  a  proof  made.  If 
satisfactory,  the  colour  is  fixed  to  it  by  a 
coating  of  varnish  ;  if  not,  the  whole  can  be 
washed  off  with  turpentine,  and  the  opera¬ 
tion  repeated. 

A  hard  under-exposed  negative  gives  a 
good  effect,  and  with  a  little  red  colouring 
matter  it  can  be  further  improved  by  touch¬ 
ing  up  parts  to  represent  the  fallen  snow. 

Double  Portraits. — These  are  very  effec¬ 
tive  if  made  skilfully,  there  being  a  number 
of  curious  effects  that  can  be  produced — for 
instance,  a  man  playing  chess,  etc. 

A  black  or  red  background  is  required,  so 
that  it  gives  no  effect  upon  the  sensitive 
plate,  rlace  a  table  in  the  centre,  and  let 
the  sitter  place  himself  on  a  chair  on  one 
side.  Expose  the  plate,  and  then  let  the 
sitter  take  his  chair  and  again  seat  himself 
on  the  other  side  of  the  table  ;  another  ex¬ 
posure  is  then  made.  The  slide  must  be 
left  open  the  whole  time,  as  any  movement 
of  the  camera  will  ruin  the  picture.  If  the 
feet  are  to  be  included,  it  will  be  necessary 
to  have  another  red  blanket  on  the  ground. 

In  making  a  picture  of  a  man  shaking 
hands  with  himself,  a  little  care  must  be 
taken  in  posing  the  hands  carefully.  An 
invisible  rest  must  be  employed.  This  can 
be  made  by  a  piece  of  strong  black  thread 
tied  across  the  room  and  fastened  in  the 
centre  to  the  floor  in  this  manner — 


The  hand  can  then  be  supported  at  A. 
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A  Test  for  Hypo. — Permanent  prints  are 
nly  possible  if  every  trace  of  hypo  be 
horoughly  eliminated.  To  test,  take  a 
mall  quantity  of  the  last  water  the  prints 
iave  been  washed  in,  and  add  a  drop  of  the 
ollowing  solution  : — Potassium  permanga- 
late,  2  grains ;  carbonate  of  potash,  20 
;rains  ;  distilled  water,  40  ounces.  If  any 
ivpo  be  present  this  test  solution  will  turn 
irown. 

Making  a  Positive  from  a  Negative. — 
fake  an  under-exposed  negative,  one  that 
s,  in  fact,  so  under-exposed  as  to  be  useless 
,s  a  negative  will  answer  the  purpose  well, 
[horoughly  well  wash  it,  to  entirely  remove 
my  trace  of  hypo,  and  then  soak  it  in  a  satu- 
ated  solution  of  mercuric  chloride.  This 
urns  the  image  quite  white,  and  it  is  then 
veil  washed  in  several  changes  of  water  and 
tried.  Afterwards  it  can  be  mounted  in  a 
rame  with  a  piece  of  black  velvet  or  cloth 
lehind  it,  forming  a  most  delicate  positive 
ficture  resembling  a  picture  on  ivory  or 
)pal. 


CHINESE  LACQUER  WORK. 

The  red  gold  and  pale  yellow  effects  seen 
in  Chinese  lacquered  cabinets,  etc.,  are  pro¬ 
duced  by  the  aid  of  tinfoil  laid  upon  a 
perfectly  smooth  surface,  and  varnished 
with  various  gums. 

Very  effective  panels  may  be  made  upon 
this  principle,  useful  for  decorative  purposes, 
nuch  as  screens,  cabinets,  etc. 

In  case  sheet  metal  is  used, 
it  should  be  perfectly  free  from 
narks  of  any  kind,  and  highly 
polished  to  begin  with.  If  wood 
13  employed  it  must  be  planed 
very  flat  and  smoothed  with 
fine  glass  -  paper,  sized,  and 
orimed  with  white  lead  and 
yellow  ochre,  mixed  with  dry¬ 
ing  oil,  and  a  small  proportion 
of  oil  size  ;  give  two  coats,  rub- 
oing  each  down  with  a  flat  pad, 
using  powdered  pumice  and 
water.  Next  give  the  work  a 
coat  oijlat  black,  and  rub  down, 
first  with  finest  sand  -  paper, 
then  with  a  dry  cloth,  and 
finally  with  the  palm  of  the 
hand.  See  that  no  particle  of 
dust  remains,  and  give  an  even 
coat  of  a  mixture  of  black  japan 
two  parts,  gold  size  one  part. 

When  dry  rub  down,  as  above, 
with  pad  and  pumice,  and  the 
panel  is  ready  for  the  silver  leaf. 

The  portions  to  be  treated 
with  the  foil  are  then  given 
an  even  coat  of  gold  size,  with 
a  small  proportion  of  linseed  oil, 
and  when  at  the  proper  stage 
of  “  tackiness  ”  the  leaf  or  foil  is  laid  on, 
as  in  gilding — e.g.,  if  water  in  a  landscape 
is.  to  be  represented,  the  leaf  should  be 
laid  on  that  part  exactly ;  figures,  the 
sun,  etc.,  are  treated  similarly.  When  dry, 
and  the  surplus  leaf  removed,  the  subjects 
are  toned,  shaded,  and  tinted ;  the  darker 
shades  with  dragon’s  blood  mixed  with 
turpentine,  thinly  or  thickly  as  required, 
the  lighter  shades  with  gamboge. 

All  the  transparent  oil  colours,  as  used  by 
artists,  may  also  be  used  for  various  effects 
upon  the  foil.  The  other  portions  of  the 
landscape,  etc.,  may  be  executed  in  oils,  and 
should  be  more  suggestive  than  in  detail. 
When  dry,  wash  with  water  and  a  suspicion 
of  soda,  and  varnish. 


SOME  GOOD  THINGS. 


Tin  Tack  Driver. — So  many  of  our  readers 
have  to  do  with  tinned  tacks  that  we  have 
much  pleasure  in  adding  our  testimony  to  the 
worth  of  Mr.  W.  Henry  Thompson’s  “  Eureka  ” 
Magnetic  Tinned  Tack  Driver,  an  illustration  of 
which  is  given  here.  It  is  simple,  strong,  and 
effective ;  and  by  its  means  tacks  can  be  driven 
in  noiselessly  and  quickly.  The  Magnetic  Tack 
Driver  requires  no  hammer,  and  it  can  be  carried 
in  the  pocket.  It  is  used  by  pushing  the  knob 
until  the  magnetised  end  of  the  plunger  has 


Tin  Tack  Driver. 

reached  the  tack.  The  pressure  is  then  released, 
and  allows  the  spring  to  draw  the  tack  into  the 
brass  socket.  To  drive  the  tack,  the  worker 
places  and  holds  firmly  the  socket  on  the  wood, 
hitting  the  knob  with  the  palm  of  the  hand 
sharply,  when  the  tack  will  be  found  to  be 
properly  driven  in. 

Poker  Gas-Etcher. — Apropos  of  our  articles 
on  Poker  Work  in  Nos.  158  and  163,  we  present 
to  our  readers  a  design  of  the  Patent  Gas-Etcher 
made  by  Messrs.  Hallam  &  Scott.  The  illus¬ 
tration  shows  how  to  hold  and  use  the  etcher, 
which  may  be  helpful  to  workers.  The  advantages 
claimed  by  the  present  over  other  machines  are 


SCIENCE  TO  DATE. 


Phosphorescence  of  Diamonds.  —  Boyle  dis¬ 
covered  that  diamonds  are  sometimes  phosphor¬ 
escent.  Recently  Mr.  Ivunz,  of  New  York,  has 
stated  that  all  diamonds  are  susceptible  of  emitting 
luminous  rays  when  they  are  rubbed  in  the  dark 
with  cloth,  wood,  or  metal,  after  having  been 
exposed  to  the  sun’s  rays  or  to  the  electric  light, 
and  that  this  property  may  be  made  use  of  to  dis¬ 
tinguish  true  stones  from  paste,  which  does  not 
produce  this  phenomenon  to  any  degree. 

Photographing  Rifle  Bullets.— Professor  Boys 
has  designed  an  ingenious  and  simple  apparatus  for 
photographing  rifle  bullets.  The  bullet  is  fired 
through  a  dark  chamber,  in  which  a  photographic 
plate  is  exposed.  In  its  passage  it  strikes  against 
two  upright  wires,  thus  completing  a  circuit  and 
producing  a  brilliant  electric  spark  from  a  condenser 
specially  arranged  so  that  the  spark  lasts  so  short  a 
time  that  the  bullet,  although  travelling  with  great 
velocity,  is  practically  stationary  during  its  exist¬ 
ence,  and  thus  a  photograph  is  obtained.  Many 
photographs  have  thus  been  taken,  and  show  a 
wonderful  system  of  air-waves  accompanying  the 
bullet  in  its  flight,  as  well  as  peculiar  eddies  of  the 
air  in  its  track. 

“  Supplementary  ”  Colours. — As  white  light  can 
be  split  up  into  two  “complementary”  colours,  so 
can  coloured  light,  as  Professor  Sylvanus  Thompson 
has  recently  shown,  be  split  up  by  suitable  means 
into  a  spectrum  tint  and  a  shade  of  grey.  These 
latter  he  proposes  to  call  “  supplementary  ”  colours. 
This  result  agrees  with  that  of  Captain  Abney,  who 
found  that  any  tint  could  be  matched  by  mixing 
grey  with  a  spectrum  tint. 

Steel  Manufacture. — A  recent  process  claims  to 
produce  a  steel  of  greater  strength  by  passing  an 
electric  current  through  it  whilst  in  a  molten  state. 
It  is  expected  that  this  will  cause  the  molecules  to 
group  themselves  in  such 
a  manner  that,  when 
cold,  the  steel  is  more 
compact  and  thus 
strengthened. 

Ozone. — Professor  Dewar,  who  in 
December  last  discovered  that  liquid 
oxygen  gas  is  magnetic,  has  since  proved 
that  liquid  ozone  is  also  strongly  mag¬ 
netic. 

Action  of  Nitric  Acid  on  Coal. — If 

bituminous  coal  in  fine  powder  be 
covered  with  rather  more  than  double 
its  weight  of  49  per  cent,  nitric  acid, 
the  mass  rapidly  becomes  warm,  and 
dense  red  fumes  are  given  off.  In  this 
way  nearly  the  whole  of  the  coal  is  dis¬ 
solved,  and  from  the  product  of  the 
reaction  a  black  acid,  fairly  soluble  in 
distilled  water,  can  be  obtained.  Its 
composition  is  at  present  unknown,  but 
it  seems  to  be  a  nitro  compound.  If 
this  black  acid  be  further  treated  with 
nitric  acid,  a  brown  acid  is  formed. 
Further  research  may  afford  valuable 
information  as  to  the  composition  of 
coal. 


Poker  Work  Gas-Etcher. 

as  follow : — The  left  hand  is  free ;  there  is  no 
further  expense  after  the  machine  is  bought ;  no 
danger,  no  smell,  nor  dirt ;  and  the  pointer  is 
kept  at  a  nice  heat,  so  that  very  delicate  shading 
can  be  done  ;  and  it  is  cheap.  These  advantages 
should  bring  it  within  the  reach  of  amateur 
workers  who  wish  to  decorate  woodwork. 

“  Electric  Toy  Making."  By  T.  O’Conor 
Sloane.  (E.  &  F.  Spon.) — This  little  book  of  138 
pages  has  a  short  chapter  on  primary  batteries,  and 
other  short  chapters  on  magnetic  and  electric  toys. 
About  14  pages  are  devoted  to  induction  coils, 
7  pages  to  dynamos,  13  pages  to  electro-motors, 
5  pages  to  electric  bells,  and  1 1  pages  to  miscel¬ 
laneous  receipts.  The  book  is  well  printed  and 
illustrated,  but  some  of  the  cuts  have  been 
borrowed  from  English  journals,  although  their 
source  is  unacknowledged. 


NOTES  FOR  WORKERS. 


An  exhibition  in  commemoration  of 
the  discovery  of  America  by  Columbus 
is  to  be  held  at  Genoa,  in  Italy. 

THE  carriages  to  be  used  on  the  Liverpool  Over¬ 
head  Railway  will  be  45  ft.  long  and  8  ft.  6  in. 
wide,  will  run  on  bogey  wheels,  and  be  provided 
with  a  gangway  from  end  to  end.  The  weight  of  a 
carriage,  including  the  motor,  is  14  tons. 

At  the  Chicago  Exhibition  there  will  be  about 
127,000  electric  lamps,  of  which  7,000  will  be  arc,  of 
2,000  candle-power  each,  and  120,000  incandescent, 
of  16  candle-power  each.  To  run  the  plant  22,000 
horse-power  will  be  required.  In  the  great  manu¬ 
facturing  building  alone  there  will  be  33,000  lights. 

A  pneumatic  inner  sole  for  boots  has  been 
invented  for  people  with  tender  feet.  It  is  made 
of  hollow  indiarubber,  and  inflated  with  air. 

A  COMMITTEE  has  been  formed,  consisting  of 
engineers  and  electricians,  to  explain  and  demon¬ 
strate  the  use  of  the  chief  exhibits  at  the  St. 
Petersburg  Electrical  Exhibition  to  the  Russian 
public. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Cotton  Trade. — All  is  now  going  on  satisfac¬ 
torily,  trade  being  good  and  the  mills  working  full 
time.  Thus  both  spinners  and  weavers  are  doing 
well.  The  woollen  trade  also  keeps  in  a  fairly  good 
condition. 

Cutlery  and  File  Trades.— There  is  a  con¬ 
siderable  falling-off  in  the  file  trade  now  that  the 
orders  for  Spain  are  completed.  Cutlery  ware  is 
not  in  great  request,  although  some  individual 
firms  are  well  employed. 

Jute  Trade. — The  depression  has  now  reached 
Aberdeen,  and  the  Aberdeen  Jute  Company  has 
been  compelled  to  reduce  wages  5  per  cent.,  and  to 
run  the  mill  only  four  days  per  week. 

Cycle  Trade. — The  cycle  trade  is  growing  apace 
in  the  Midlands.  Coventry,  formerly  foremost  in 
watch  making  and  silk  ribbon  weaving,  now  claims 
cycle  making  as  its  staple  trade.  Redditch,  the 
centre  of  the  needle  industry,  is  also  taking  up  cycle 
making.  Many  of  the  large  engineering  firms  of 
Birmingham  and  other  towns  are  forming  a  cycle 
department,  workmen  being  advertised  for  on  all 
sides.  Our  Glasgow  correspondent  writes  : — The 
season  is  now  in  full  swing,  and  agents  in  most 
places  have  a  splendid  run  of  trade. 

Timber  Trade. — The  deliveries  from  the  London 
docks  still  show  a  decrease.  The  hardwood  and 
mahogany  trade  seems  to  be  rather  brisk,  although 
there  is  little  or  nothing  doing  in  teak.  The  last  of 
the  mahogany  cargoes  have  arrived,  and  most  have 
been  disposed  of.  At  Grimsby,  Hull,  Hartlepool, 
and  Cardiff  the  cry  is  “  Prices  dull  and  demand 
moderate.”  Floorings  and  matchings  showed  a 
falling-off  in  prices  at  the  London  sales,  and  other 
goods  went  little  better — in  fact,  some  must  have 
been  sold  at  under  cost  price.  At  Liverpool  there 
have  been  large  auction  sales  of  logs,  etc.,  including 
pitch  pine,  pencil  cedar,  mahogany,  American  hard¬ 
wood,  oak,  black  walnut,  and  hickory.  Ebony : 
10  tons  from  Elobey  sold  at  £6,  and  30  tons  Gaboon 
at  £6  7s.  6d.,  per  ton  ex-quay. 

Cabinet  Trade. — Cabinet  makers  and  French 
polishers  are  fully  employed  in  Birmingham. 

Engineering  Trade. — Although  no  very  mate¬ 
rial  improvement  can  be  reported  in  the  condition 
of  the  engineering  and  iron  industries  of  the  Man¬ 
chester  district,  some  of  the  local  establishments 
are  booking  a  few  orders  ;  but,  generally  speaking, 
there  is  a  conspicuous  absence  of  new  work,  espe¬ 
cially  in  the  machine  tool  and  stationary  engine 
branches.  The  business  of  the  boiler  makers  has 
taken  a  turn  for  the  better,  and  many  firms  have 
now  enough  work  in  hand  to  keep  them  fairly  busy 
for  some  weeks  to  come.  Locomotive  builders  and 
the  various  machinists  report  no  change  in  the 
aspect  of  trade,  and  generally  the  tendency  is  still 
towards  increasing  slackness.  Barrow  is  the  only 
centre  where  trade  continues  in  a  flourishing  con¬ 
dition.  Here  both  engineers  and  shipbuilders  are 
exceedingly  busy,  and,  from  the  orders  lately 
secured,  it  would  seem  that  this  activity  will  con¬ 
tinue  at  least  to  the  end  of  the  year.  The  condition 
of  the  shipbuilding  and  marine  engineering  trades 
on  the  Mersey  is  becoming,  if  anything,  more 
serious  than  ever.  No  new  work  of  any  kind  has 
been  booked  for  some  time,  and,  except  for  an 
occasional  renewal  of  boilers  and  other  repairs,  the 
shops  are  virtually  at  a  standstill,  while  the  yards 
are  only  employed  in  finishing  vessels  now  on  the 
stocks.  No  appreciable  improvement  takes  place  in 
the  state  of  the  iron  market,  buyers  being  disposed 
to  pursue  the  hand-to-mouth  policy  which  has  been 
observed  of  late.  In  the  metal  market  quietness  is 
still  reported,  buyers — who  are,  for  the  most  part, 
short  of  work — holding  back  in  anticipation  of  lower 
rates  prevailing  in  manufactured  materials,  but  at 
present  there  is  little  prospect  of  a  lowering  of 
prices  taking  place. 

Metal  and  Chemical  Trades. — Our  Liverpool 
correspondent  writes : — Reports  are  to  hand  that 
there  is  an  improvement  both  in  the  metal  and 
chemical  markets.  Most  of  the  metals  are  dearer, 
and  chemicals  are  scarcer.  There  is  an  increasing 
demand  for  bleaching  powder. 

Masonry  Trade. — It  has  been  decided  by  the 
arbitrator  for  the  Liverpool  stone-masons  that  the 
wages  be  9d.  instead  of  8Jd.  per  hour,  which  the 
men  demanded ;  also  that  payment  of  wages  com¬ 
mence  not  later  than  12 '15  on  Saturdays. 

Rubber  Trade. — A  considerable  quantity  of 
rubber  has  lately  been  sold  by  auction  in  Liverpool 
(60  tons,  besides  261  casks  and  packages  of  no  stated 
weight).  The  present  prices  are  :  Para,  2s.  lOd. 
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per  lb.  ;  Cape  Coast  and  Acera,  Is.  2d.  ;  Gambier 
niggars,  Is.  5 id.  to  Is.  10^d.  ;  Grand  Bassam, 
Is.  4d.  ;  Sierra  Leone,  Is.  2d.  to  Is.  6|d.  ;  ordinary 
South  Coast  Flake,  lid.  per  lb. 

Silver  and  Electro  Trades.— There  is  a 
further  improvement  in  the  Sheffield  silver,  electro¬ 
plated,  and  Britannia  metal  trades,  orders  coming 
in  freely  for  trophies  for  summer  sports. 

Coal  Trade.— In  the  West  Yorkshire  coal  trade 
business  does  not  compare  favourably  with  the 
volume  of  trade  in  1891.  Best  Haigh  Moor,  13s. ; 
seconds,  12s.  ;  Silkstone  hards,  12s.  ;  house  coal 
and  cobs,  11s.  6d.  ;  Stanley  Main  seconds,  8s.  9d.  ; 
steam  coal,  8s.  9d.  ;  coke,  8s.  6d.  ;  slack,  5s.  to  6s. ; 
smudge,  2s.  6d.  to  5s. — all  per  ton. 

Edge  Tool  Trade. — Inconsequence  of  the  brisk 
skate  trade  last  winter,  the  edge  tool  stocks  have 
got  extremely  low,  therefore  the  workmen  in  this 
trade  are  busily  employed.  These  two  trades  go 
together,  as  a  rule,  forming  a  winter  and  summer 
trade ;  and  in  the  case  of  a  severe  winter  when 
skating  may  be  practised,  it  proves  one  of  the 
steadiest  trades  in  Sheffield. 

Hatters’  Trade. — Orders  in  hand  are  unpre¬ 
cedented  ;  but  a  strike  has  occurred  at  Stockport  in 
consequence  of  the  refusal  of  the  employers  to  in¬ 
crease  the  rates  of  payment"  and  to  formally  recog¬ 
nise  the  men’s  union. 

Steel  Trade. — The  Durham  strike  is  still  inter¬ 
fering  with  the  manufacture  of  Bessemer  steel. 
There  is  a  continued  scarcity  of  hematite  iron,  and 
prices  of  Bessemer  steel  have  further  advanced ; 
but  railway  companies  are  giving  out  their  average 
amount  of  railway  work,  although  their  traffic 
returns  have  of  late  shown  a  falling-off. 

Building  Trade. — The  masons  and  wallers  of 
Nelson  and  district  have  struck  work  for  an  advance 
of  wages  from  8d.  to  8 id.  per  hour.  In  Rochdale 
and  district  the  joiners,  bricklayers,  plumbers, 
painters,  and  all  kindred  trades  are  busy.  The 
stone-masons  are  still  on  strike,  though  a  good 
many  are  employed  by  the  smaller  builders  at  the 
wages  they  are  standing  out  for — 9d.  per  hour.  In 
the  Elgin  district  building  operations  are  good. 
There  is  some  difficulty  in  finding  masons  to  do  the 
work.  So  many  from  the  district  emigrate  to  the 
States  that  few  are  left  for  the  work  at  home. 
Several  important  contracts  will  be  let,  which  will 
keep  builders  busy  during  the  summer  months. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

In  answering  any  of  the  "  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  quest  ion  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Russian  Larch.— A.  R.  (Scorrier)  writes “  It 
may  interest  our  readers  to  know  that  Russian 
larch  timber  is  superior  to  teak  or  oak  to  a  great 
extent  for  ship-building.  Many  of  our  wrar  ships 
and  other  iron  ships  are  lined  with  teak,  which  is 
reputed  not  to  decay ;  but  the  fact  is  it  does  decay. 
It  is  subject  to  destruction  by  a  species  of  worms. 
Larch  timber  answers  much  better  for  ship-build¬ 
ing  purposes.  It  does  not  become  worm  eaten, 
nor,  on  account  of  its  resinous  properties,  does  it  so 
easily  decay.  If  exposed  to  the  air  or  to  water  it 
becomes  almost  as  hard  as  iron.  Ships  have  been 
built  almost  exclusively  of  larch,  oak  only  being 
used  in  the  curved  parts  of  the  vessel.  The  iron 
bolts  have  been  found  to  rust  more  rapidly  in  the 
oak  owing  to  the  tannic  acid  it  contains.” 

Machinery  Photos.— T.  R.  B.  ( Newcastle-on - 
Tyne)  writes “Many  are  in  the  habit  of  photo¬ 
graphing  machinery  for  the  purpose  of  sending  the 
photograph  to  a  possible  buyer.  To  such  the  follow¬ 
ing  hint  may  not  be  lost :  Say,  for  example,  a  full 
front  view  of  a  drilling  machine  is  to  be  taken.  Lay 
a  piece  of  board  2  ft.  long  by  3  in.  in  width  on  the 
ground  in  front  of  the  machine,  and  close  up  to  it ; 
then  take  the  photo.  Now  we  have  a  photo,  of  the 
machine,  and  to  scale.  Mention  the  size  of  the 
wood  to  the  customer,  and  he  will  be  able  to  make 
all  necessary  measurements  to  ascertain  whether 
the  machine  will  suit  him  or  not.” 

A  Teacher's  Guild.— H.T3.S. (Liver  pool)  writes 
“I  noticed  a  leaderette  the  other  week  in  Work 
about  ‘Workmen’s  Holidays';  could  we  not  in¬ 
augurate  something  like  a  teacher’s  guild  for  the 
purpose  of  having  excursions  to  places  of  interest, 
and  to  urge  upon  the  railway  companies  the  desira¬ 
bility  of  cheap  rates  for  workmen  who  are  wanting 
a  holiday,  and  who  cannot,  at  the  present  rates, 
afford  one  ?  The  institution  might  be  called  the 
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‘Workmen’s  Guild.’  It  would  require  the  workm 
to  go  into  it  heart  and  soul  to  make  it  succeed.’ 
[We  give  insertion  to  this  suggestion.  It  is  for  o 
readers  themselves  to  determine  the  value  of  t 
idea  and  to  follow  it  up.— Ed.] 

Needed  Inventions.  —  E.  B.  ( Manchest 
writes:— “You  said  a  few  weeks  ago  that  yj 
would  be  pleased  for  any  suggestions  for  need 
inventions.  Well,  an  invention  is  badly  needed 
a  machine  for  peeling  potatoes  and  apples  withi 
cutting  to  waste.  There  have  been  several  n, 
chines,  but  they  do  not  do  the  work  satisfactori 
as  by  hand.  Any  new  machine  must  adapt  itself 
irregular  shapes.” 

Testing  Accuracy  of  Framework.  —  G. 

t Elgin )  writes,  in  reply  to  J.  C.  K.  (London,  N.  I 
(see  Work,  No.  161,  page  76)  “  With  curious  p 

sistency  which  I  am  unable  to  account  for,  J.  0. 
notwithstanding  my  former  remarks,  repea 
‘Assuming  true  square  of  angles  and  lengths  of  si 
of  frame,  where  and  why  the  necessity  for  tea  tin, 

1  reply.  None  whatever.  It  is  simply  because 
cannot  assume  true  square  of  angles  that  we 
quire  to  test ;  but  I  hold  that  if  the  opposite  sides ' 
the  frame  be  equal,  and  if  the  diagonals  be  eq 
(I  say  nothing  whatever  about  angles),  then  . 
angles  are  bound  to  be  right  angles ;  and  I  si . 
continue  to  hold  that  opinion  until  J.  C.  K.  pro  : 
that  we  who  hold  it  are  wrong.  A  case  is  cited;! 
the  test  clumsily  applied,  but  if  the  simple  meat  • 
ing  and  comparing  two  short  distances  be  too  mil. 
for  a  man,  one  may  imagine  his  confusion  when  . 
to  test  the  accuracy  of  a  framework  (say  the  care !  i 
of  a  dresser)  by  means  of  a  square.  When  learn  j> 
geometry,  the  definition  of  a  trapezoid  given  i 
was :  ‘A  trapezoid  is  a  quadrilateral  having  two  ! 
its  sides  parallel  and  the  other  two  not  paralb1 
Now  I  can  easily  imagine  such  a  figure,  indeed 
have  one  before  me,  in  which  one  of  the  n  ■ 
parallel  sides  is  perpendicular  to  each  of  the  para  l 
sides,  while  the  other  non-parallel  side  makes  l| 
obtuse  angle  with  one  parallel  side  and  an  acis 
angle  with  the  other ;  and  I  cannot,  try  how  I  w| 
make  the  figure  such  that  the  opposite  sides  ski 
be  equal.  1  congratulate  J.  C.  K.  on  the  closi; 
sentence  of  his  communication,  and  I  heartily  I- 
ciprocate  his  sentiment.” 

II.— Questions  Answered  by  Editor  and  Sta  . 

Copal  Varnish.— J.  R.  E.  ( Congo  Balolo  A  • 
sion.  Upper  Congo).— I  much  regret  that  I  i 
unable  to  give  you  any  reliable  formulae  or  metln 
by  which  you  can  convert  the  copal  gum  in  y  • 
midst  into  a  serviceable  varnish.  Copal  varr  i 
making  is  for  the  expert  and  experienced  only.  ; 
is  not,  as  so  many  readers  of  Work  appear  > 
fancy,  merely  a  question  of  mixing  by  heat  cert  i 
articles  in  a  vessel  for  a  certain  time.  I  should  ' 
you  would  do  far  better  to  import  the  varnish  :  i 
want,  and  to  export  the  copal  gum— which  latte  i 
a  valuable  commodity.  I  have  replied  to  so  mi  • 
queries  in  “  Shop  ”  upon  this  subject  that  I  i 
almost  ashamed  to  send  this  to  the  Editor.  I  h;  i 
an  illustrated  description  of  the  works  and  p  ■ 
cesses  used  in  varnish-making  by  a  very  emin  ; 
London  firm  ;  but  it  is  useless  to  think  any  part  r 
the  whole  of  such,  would  aid  the  raw  novice  in  c  !• 
cocting  small  quantities.  There  are  no  recipesk 
any  hook  yet  published  that  I  could  recommend ;  i 
to  try ;  and  I  have  it  direct  from  one  of  the  f  i 
English  manufacturing  firms  that  all  the  infori  • 
tion  yet  printed  on  copal  varnish-making  is  ’Is 
“trash.” — F.  P. 

Bevelling  Tires.— G.  W.  (Bournemouth). — I  > 
not  know  of  any  machine  for  bevelling  wheel  tir  ; 
41  in.  and  6  in.  tyres  bevelled  have  gone  out  of  d  |i 
altogether.  The  outside  of  a  4£  in.  or  6  in.  is  n  ’ 
made  convex.  Light  cart  and  carriage  tires  t 
bent  out  of  straight  flat  bars  in  the  bendi  4 
machine.  There  is  aiso  a  junming-machine  to  as:  ; 
in  piecing  tires  and  axles. — Wi  P. 

Fireproof  Safes.— A  Constant  Reader  (Alt 
End).— Our  correspondent  has  evidently  got  hold  e 
one  of  the  “sheet  metal  boxes”  (Brummag  i 
duffer”),  sold  as,  and  miscalled,  “Fireproof  Safi 4 
with  which  the  market  is  flooded.  We  have  si1! 
dozens  of  this  kind  of  ware,  and  found  the  “fil 
proofing  composition, ”(as  a  rule,  to  be  of  the  char  :• 
ter  named.  The  object  of  placing  a  material  f 
tween  the  inner  and  outer  cases  was  to  cause  1 1 
heat  to  melt  and  vaporise  the  same,  so  as  to  p  • 
duce  moisture  in  the  interior,  and  thus  reduce  '  I 
damage  caused  by  the  fire  and  heat  to  the  pap  ■ 
therein  contained'.  Each  maker  of  safes— we  m<  t 
the  respectable  ones  —  has  a  composition  of  j 
own,  which  is  generally  looked  upon  as  a  tra  J 
secret.  Our  correspondent  should  refer,  in  i  < 
Patent  Office  Library,  to  the  Abridgments  4 
“  Safes  and  Strong  Rooms,”  where  he  will  fi  I 
specified  the  various  materials  used  by  most  of  i  • 
makers  of  safes.  From  these  he  will  be  able  < 
select  that  best  suited  to  his  purpose.— C.  E. 

Lenses _ W.  H.  (Charley).  —  Achromatic  len 

were,  and  are,  sometimes  made  triple.  That  wh  f 
you  have  is  probably  of  old  manufacture,  but  is  i  i 
likely  to  be  the  worse  therefore.  Your  Huyghem  * 
eye-piece  is  apparently  properly  made.  To  asc 
tain  its  magnifying  power,  take  half  the  fo 
length  of  the  larger  lens  of  the  eye-piece,  and  div 
it  into  the  focal  length  of  the  object-glass,  thus : 

Focal  length  of  field  lens  of  eye-piece  =  J  in. 

„  „  „  object-glass  ..  ..  =  24 

V  magnifying  power  =  =  64 

a  01  * 

-E.  A  f 
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Fountain.— W.  J.  (King's  Cross).— So  many 
eaders  of  Work  have  made  up  the  fountain  de- 
cribed  in  No.  69,  and  find  it  work  successfully, 
hat  it  is  clear  you  have  not  quite  carried  out 
.very  detail.  The  height  to  which  the  jet  will  play 
s  determined  first  by  the  distance  between  the 
ipper  and  lower  vessels  (compared  with  which  it 
nust  always  be  less),  and  by  the  friction  of  the  out- 
et  and  also  its  shape;  and  the  highest  jetispro- 
luced  with  a  pipe  and  jet  formed  of  one  continuous 
apering  passage,  without  a  tap.  The  reason  the 
water  does  not  rise  instantly  is  because  some  air 
jets  in  the  way  of  the  water  in  the  down-pipe  and 
ernporarily  checks  the  pressure— a  small  trouble. 
Do  not  mind  how  many  pints  of  water  go  down  the 
pipe,  but  be  sure  the  basin  is  about  half  full  or 
more,  so  that  you  get  the  maximum  pressure.— 
C.  M.  W. 

Beehive.— G.  W.  C.  (West  Butterwick).— You 
know,  I  suppose,  that  the  standard  frame  is  14  in. 
long  by  84  in.  deep.  The  breadth  of  a  hive  in  which 
standard  frames  are  used  is  144  in.,  thus  allowing 
4  of  an  inch  at  each  end  of  the  frames  ;  and  the  depth 
is  84  in.,  thus  allowing  the  frame  to  be  from  the 
floor  the  thickness  of  the  top  bar,  usually  f  in.  or 
4  in.  The  frames  are  in.  apart,  and  if  we  multi¬ 
ply  this  by  12,  which  is  about  174  in.,  we  have  the 
inside  length  of  a  hive  capable  of  holding  twelve 
frames.  Therefore,  the  internal  dimensions  of  your 
hive  will  be  144  in.  x  84  in.  x  174  in.  For  the  rest, 
make  a  box  this  size,  with  double  walls,  roof,  and 
floor-board,  and  you  have  a  good  hive.  Read  my 
papers  on  Hives,  etc.,  which  run  through  the  second 
volume  of  Work.— Apis. 

Reversing  Gear  for  4-Horse  Engine.— Eric. 
—Are  you  sure  you  really  wish  to  go  in  for  this?  It 
would  be  impossible  to  give  y  ou  “  lucid  ’’  instruction 
in  “  Shop.”  Link  motion  has  more  in  it  than  you 
think,  perhaps  ;  besides,  engines  of  this  sort  rarely 
have  link  motion.  A  locomotive  must  have  it,  and 
so  must  a  crab-winch,  but  an  engine  to  drive  an 
amateur’s  shop  does  not  require  it.  If  he  wants  his 
lathe  to  reverse,  he  uses  two  loose  pulleys  and  an 
open  and  crossed  belt ;  he  can’t  well  leave  his  lathe 
and  run  to  the  engine  when  he  wants  to  stop,  start, 
or  reverse.  If  you  require  to  reverse  occasionally 
for  a  short  time,  that  would  not  hurt  the  guide- 
bars,  and  you  could  use  a  slip  eccentric,  which 
would  turn  half-way  round  on  the  shaft.— F.  A.  M. 

Procuring  Papier-Machd.  —  S.  B.  C.  (Liver¬ 
pool).—  Try  McCallum  &  Hodson,  Summer  Row, 
Birmingham.  To  procure  an  equal  strength,  you 
will  certainly  require  a  greater  thickness  in  papier- 
nnlchb  than  in  tin-plate.— S.  W. 

Work  Subjects.  —  H.  P.  (Langley).  —  All  the 
subjects  you  indicate  shall  be  duly  considered. 

Boys’  Golf  Balls.— J.  W.  H.  (Edinburgh).— For 
golf  tools,  apply  to  Slazenger,  56,  Cannon  Street, 
London,  or  McEwan  &  Son,  Chingford.— J.  W.  H. 

Boxwood  Modelling  Tools.— J.  A.  (Birming¬ 
ham). — Lechertier  Barbe,  Regent  Street,  London, 
supply  boxwood  modelling  tools  at  moderate  prices  ; 
also  G.  Philip  &  Sons,  Fleet  Street,  London,  sell 
them.— W.  E.  R. 

Cylinder.— Innek.— No  ;  not  without  making  a 
new  portion,  and  soldering  or  screwing  on. 
Better  to  have  a  fresh  casting.— J. 

Temper  Bits.  —  R.  F.  (Norwich).  —See 
my  articles,  entitled  “Practical  Papers  for 
Smiths,”  in  Vol.  III.  of  Work.— J. 

To  Strain,  Mount,  and  Varnish  Prints, 
etc.— A.  C.  C.  (Rochford).  —  The  linen  or 
calico  must  first  be  stretched  on  a  plain 
strainer  (either  skeleton  or  panelled).  This 
should  be  done  by  tacking  it  tightly;  then 
it  must  be  thoroughly  coated  with  strong 
size,  and  left  till  nearly  dry.  The  sheet  of 
paper  or  print  to  be  mounted  must  be  well 
covered  with  carefully  made  paste— i.e.,  well 
stirred  paste  about  as  thick  as  porridge,  with 
a  pinch  of  alum  boiled  with  it,  then  squeezed 
and  strained  through  coarse  canvas.  It  is  best 
to  paste  it  twice,  leaving  the  first  coat  about 
ten  minutes  to  soak  into  the  paper.  After 
applying  the  second  eoat,  place  the  paper  on 
the  strained  linen,  and  dab  all  over  with  a 
clean  cloth.  When  thoroughly  dry,  which 
process  must  not  be  hurried,  give  two  coats 
of  thin  size  (a  piece  the  size  of  a  small  nut  in 
a  small  cupful  of  hot  water  will  be  strong 
enough) ;  or  if  the  engraving  be  anything  very 
choice,  size  of  the  same  strength  as  above, 
but  made  of  gelatine,  is  better ;  when  dry, 
varnish  with  white  hard  varnisb.  A  plan  I 
have  adopted  for  ornamenting  such  rooms  as 
nurseries,  bedrooms,  and  “snuggeries,"  is  to  take 
some  of  those  excellent  colour  reproductions,  and 
sponge  the  backs  with  clean  water ;  when  half  dry, 
paste  round  the  edges  only  about  4  of  an  inch,  and 
lay  on  the  wall,  dabbing  all  round.  You  will  find 
them  dry  quite  tight  and  strained.  You  can  then 
size  and  varnish  them  as  before  directed.  They 
tvill  then  last  fresh  for  years,  and  can  be  washed  at 
any  time  with  freedom. — F.  B. 

Pigeon  Trap.— E.  W.  (Chirk  Green).-  You  had 
better  consult  a  local  man. 

Upholstery.— L.  (Pontefract). —  I  must  frankly 
confess  that  I  am  unable  (and  I  believe  no  other  con¬ 
tributor  is  able)  to  give  better  advice  to  L.  than  is 
given  on  page  807,  Vol.  II.  I  may  add  that  to  cover 
a  scroll  you  had  better  tack  here  and  there,  not 
driving  the  tacks  home,  but  altering  and  regulating 
a3  found  necessary.— B.  A.  B. 


“Great  Eastern”  Models  and  Catalogues. — 

Our  numerous  readers  who  have  written  as  to  these, 
in  reply  to  Model  S.  L.’s  query  (see  page  814,  Vol. 
III.),  should  advertise  in  our  “Sale  and  Exchange” 
column. 

Self-Acting  Fountain.— A.  W.  ( Canning  Town). 
You  should  advertise  in  the  “Sale  and  Exchange” 
column  of  Work. 

Churn.— W.  J.  B.  (Deptford). — If  I  were  going  to 
attempt  to  make  a  churn,  I  should  obtain  a  couple 
of  glass  jars  as  large  as  possible,  with  as  large  necks 
as  can  be  had.  I  have  seen  such  jars  for  French 


A  Domestic  Chum. 

plums  and  confectionery.  Also  a  grindstone  spindle, 
which,  with  roller  bearings,  can  be  had  for  3s.  in 
malleable  cast  iron.  A  frame  must  be  made  to  con¬ 
tain  the  jars,  having  a  screw  adjustment  to  fix 
them.  This  fixture  must  also  assist  in  keeping  the 
cover  on  the  jars.  I  think,  however,  that  it  will 
be  better  to  buy  a  churn  ready  for  use.  One 
capable  of  making  14  lb.  of  butter  at  a  churning  may 
be  had  for  a  small  sum  of  Kent  &  Co.  I  fear  the 
proper  jars  can  only  be  had  by  buyers  of  complete 
churns.— B.  A.  B. 

Conservatory.— H.  B.'  (Finsbury  Park).— The 
probable  cost  of  a  greenhouse  for  tomatoes, 
9  ft.  x  6  ft.  x  6  ft.,  would  be  about  *2,  plus  labour, 
varying,  of  course,  according  to  materials  used. 
As  you  require  it  to  be  easily  removable,  I  should 
recommend  you  to  make  the  base-frame  like  a 
large  “  Oxford  frame  ’’—a  form  which  is  capable  of 
bearing  a  great  strain.  The  ends  of  the  cross-pieces 


A  Portable  Greenhouse. 

should  project  about  three  inches :  the  same 
remark  also  applies  to  the  top  frame.  The  uprights 
should  be  tenoned  into  the  centres  of  the  crcss- 
corners,  and  into  the  side  lengths  where  required, 
say  3  ft.  apart  on  the  9  ft.  side,  using  also  two  up¬ 
rights  at  each  end  for  doorposts;  2  in.  deal  would 
be  a  suitable  strength  for  the  entire  frame  except 
the  ridge  board,  which  should  be  about  4  in.  wide 
by  J  in.,  fixed  edgewise.  Do  not  use  any  other 
form,  as  this  is  the  best  to  avoid  sagging  in  the 
ridge.  The  joints  must  be  tenoned  true  and  neatly ; 
and  if  this  part  of  the  work  is  well  done,  you  will 
avoid  the  creaky,  ready-to-tumble-down  effect 
which  is  often  the  accompaniment  of  a  portable 
glasshouse.  You  can  buy  sash-bars  ready  moulded 
at  any  timber  yard  ;  these  should  be  partially  let 
into  the  framework  and  fastened  with  screws.  The 
lower  part  of  the  sides  may  be  conveniently  fitted 
with  match-boarding,  also  fastened  with_  screws. 
For  the  purpose  of  growing  tomatoes,  it  will  not  be 


necessary  to  fix  the  glass  with  putty,  but  let  each 
overlapping  square  of  glass  be  held  with  a  strip  of 
sheet  zinc,  the  whole  being  held  in  position  by  a 
narrow  strip  or  lath  of  wood  on  each  sash  ;  this  will 
facilitate  removal  while  not  materially  injuring  the 
efficiency  of  the  house.  As  you  say  you  can  use  a 
few  tools,  I  have  confined  my  remarks  to  a  general 
outline  only  ;  you  can  set  out  your  quantities  from 
the  drawing  herewith.— C.  M.  W . 

Fretwork  Tool.  —  A.  E.  G.  (Leicester).  —  The 
“  best  tool  ”  for  rebating  fret  frames— such  ascarte- 
de-visite  photo  frames— would,  in  my  opinion,  be  a 
lathe  with  a  small  stout  circular-saw,  which  would 
cut  the  rebate  at  one  operation ;  but  as  it  may  be 
that  the  questioner  has  no  lathe,  he  can  cut  the 
rebates  with  a  cutting-gauge,  having  a  short  stiff 
cutter  sharpened  well,  or  he  may  use  a  gauge  such 
as  that  used  for  inlaying  lines  in  furniture,  the  tooth 
of  which  is  a  scraper,  and  removes  wood  in  the 
form  of  dust-like  shavings  equal  to  its  thickness. 
Either  of  these  tools,  used  on  the  back  and  inner 
edge,  will  cut  out  the  rebate  almost  to  the  corners, 
which  can  afterwards  be  cut  out  with  a  sharp 
chisel.— B.  A.  B. 

Liquid  Glue.— Anon.— There  is  no  way  of  keep¬ 
ing  any  liquid  glue  in  an  open  vessel  to  be  ready 
for  use  at  anytime.  Still  less  will  “ordinary  car¬ 
penters’  glue,”  by  any  addition,  remain  liquid  and 
equally  useful.  'The  usual  solvent  for  liquid  glue  is 
very  dilute  nitric  acid  or  acetic  acid,  but  I  should 
not  use  or  recommend  it  for  ordinary  work.  Bi¬ 
chromate  of  potash  is  sometimes  added  to  glue  :  it  is 
said  to  render  glue  insoluble  after  exposure  to  light. 
There  are  some  fish  glues  and  other  special  cements 
in  liquid  form,  but  all  are  expensive,  and  some  have 
the  acid  to  which  the  querist  objects.— B.  A.  B. 

American  Organ— J.  H.  (Westleigh).— Octave 
couplers  can  be  bought  or  made,  so  can  the  fan  for 
the  vox-humana.  If  I  had  to  fit  both  to  an  American 
organ,  I  should  buy  the  octave  coupler,  but  make 
the  vox-humana.  The  octave  coupler  will  cost 
7s.  6d.,  one  half  up,  and  the  other  (bass)  half  down. 
Ask  for  Wilcox’s  patent  wire  coupler.  The  vox- 
humana  consists  of  a  fan,  part  of  which  revolves 
by  the  passage  of  air  into  the  suction  bellows,  the 
rest  of  whicn  passes  along  the  back  of  the  tube- 
board,  having  a  cardboard  sail  affixed  through  the 
axis.  The  fan  can  be  had  for  2s.  3d.  The  casing  of 
the  actuating  part  and  the  valve  will  have  to  be 
made  by  the  querist ;  but  if  he  buys  the  fan,  it  will 
suggest  at  once  how  it  is  to  be  fitted.  Dealers  in 
fittings  would  do  well  to  advertise  prices  in  Work. 
— B.  A.  B. 

Enamel  for  Fony-trap.— T.  E.  B.  (Sidbury).— 
Do  you  not  mean  varnish  ?  A  pony-trap  is  mostly 
of  two  or  more  colours— black  and  fancy  colour— 
besides  relief  lines.  One  colour  will  not  serve, 
unless  all  black ;  then  carriage  japan  is  used.  If 
another  colour  as  well  is  wanted,  Whitlingham  & 
Wilkins,  Long  Acre,  W.C.,  would  match  your 
colour,  if  such  be  desired,  and  send  what  you 
require,  with  suitable  brushes.  Even  then  the 
boot,  nose-hoops,  and  parts  of  ironwork  should  be 
japanned.  This  they  would  supply,  with  colour  for 
relief  lines  and.  pencils  for  use,  if  you  could  not  get 
them  elsewhere.  Of  course,  the  old  varnish 
must  be  partially  rubbed  off  with  pumice-stone 
and  water  — solid  and  in  fine  dust  — with 
woollen  cloth  pads.  All  rusty  parts  must  be 
filed  and  touched  in  with  priming  or  lead- 
colour  before  the  rubbing  down  commences  ; 
that  keeps  the  water  from  the  iron  and  bare 
wood.  The  whole  is  then  primed  over  with 
very  thin  lead-colour,  and  then  a  second  time ; 
then  the  fancy  colour  ;  then  the  relief  lines  ; 
and.  finally,  copal  varnish.  Every  coat  of 
paint  has  to  be  flatted  with  pumice-stone  and 
water,  and  washed  very  clean,  and  to  be  dry 
before  another  coat  is  put  on.  Be  particular 
to  take  all  you  can  apart  to  paint,  and  to  put 
together  again  when  all  vp.rnished  and  black 
iTarts  are  japanned.  Avoid  oil  from  axle  and 
boxes  of  wheels  touching  any  painted  parts,  by 
cleaning  and  washing  with  turpentine  before 
beginning  the  job.  Relief  colours  are  some¬ 
times  only  given  to  the  fronts  of  spokes  in  the 
naves,  and  by  a  different  coloured  stripe 
being  painted  round  _  mouldings  and  broad 
surfaces  ;  these  are  laid  on  thin  with  suitable 
pencils.  Varnish  follows.  This  will  be  a  ten 
or  twelve  days'  job,  and  should  look  and  wear 
well.  But  possibly  touching  up  and  varnish¬ 
ing  might  serve  the  purpose ;  this  will  only 
take  three  or  four  days  to  dry  ready  for  use. 
You  proceed  as  if  you  were  about  to  repaint, 
by  touching  in  rusty  and  bare  places,  first  with  lead- 
colour,  then  pumice-stone  ;  dust  off  all  surfaces,  and 
touch  up  with  match  colour  where  wanted.  Then 
varnish  all  over,  and  japan-black  the  parts.  Keep 
all  brushes  swung  by  the  handles  in  colour  or  var¬ 
nish,  and  a  card  cover  or  a  floorcloth  one  over  the 
paint  pots.  Let  all  coats  be  well  brushed  in,  and 
only  the  varnish  a  full  coat.— J.  C.  K. 

Dye  for  Branding  Cattle.— J.  H.  M.  ( County 
Meath).— A.  preparation,  of  which  an  “  aniline”  dye 
is  the  basis,  will  be  the  thing  for  your  purpose. 
Whether  anything  of  the  kind  has  hitherto  been 
used  for  cattle  we  do  not  know,  but  this  is  what  is 
used,  in  what  are  called  “  Homing  Societies,”  for 
marking  carrier  pigeons,  and  what  will  do  for  the 
one  will,  of  course,  do  for  the  other.  You  want  a 
dye  which  will  “last  for  a  reasonable  length  of 
time  ”  This  will  answer  that  requirement ;  indeed, 
you  will  not  find  it  easy  of  removal.  It  is  applied 
with  a  rubber  stamp,  which  you  can  have  made  to 
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any  device  or  size.  You  see  the  advertisements  of 
the  makers  of  such  stamps  everywhere.  You  can 
get  the  prepared  “ink”  in  either  small  or  large 
quantities  from  Thornton,  Redditeh. — S.  W. 

Reviving  Kid. — Basher. — There  are  plenty  of 
“kid  revivers,"  sold  as  such,  which  will  give  the 

loss  you  want.  White  of  egg  (albumen)  will  also 

o  it.  French  polish — that  is,  shellac  dissolved  in 
alcohol— is  also  good  to  give  a  gloss  to  leather,  but 
if  used  for  your  purpose,  it  would  have  to  be  very 
thin,  and  rubbed  very  lightly  over  the  surface  with 
a  soft  rag ;  if  saturated  with  it,  the  kid  would  be 
rendered  hard.— S.  W. 

Weather  Glass. — H.  McG.  {Cork).— This  cor¬ 
respondent  asks  how  to  construct  a  weather  glass 
on  the  American  system— i.e.,  a  liquid  enclosed  in  a 
tube  which,  by  the  position  and  appearance  of  a 
crystalline  deposit,  indicates  the  “coming  ”  weather. 
These  glasses  are  really  not  weather  indicators  at 
all,  except  that  they  indicate  to  a  certain  extent  the 
weather  which  we  are  having.  They  are  made  in 
two  ways  :  either  with  a  brass  cap  with  a  very 
minute  hole  in  the  top  or  hermetically  sealed  glass 
tubes.  To  make  one,  take  a  glass  tube  about  12  in. 
long  and  J  in.  diameter.  In  this  place  the  following 
composition:  Camphor,  2  drachms;  potassium  ni¬ 
trate  (nitre),  If  drachms  ;  ammonium  ehloride  (sal- 
ammoniac),  1  drachm ;  methylated  spirit,  2.1  fluid 
ozs.  Dissolve  the  camphor  in  the  spirit,  and  the 
nitre  and  sal-ammon-iac  in  as  little  water  as  possible. 
Add  the  two  solutions  together,  and  place  in  the 
tube.  Draw  out  the  end  of  the  tube  and  seal  up 
before  the  blowpipe.  The  action  of  these  so-called 
weather  glasses  is  really  one  of  the  variation  of  the 
amount  of  solid  which  can  dissolve  in  a  given  liquid 
at  variable  temperatures.— J.  G.  L. 

Machine  for  Grinding  Edges  of  Glass.  —  I 
am  sorry  to  say  I  cannot  give  you  the  address  of  a 
firm  supplying  these  at  present.  I  expect  you  mean 
the  same  kind  as  are  used  to  prepare  the  glass  for 
microscopic  slides.  Perhaps  some  of  our  readers, 
seeing  this,  may  be  able  to  help  you;  if  not,  I  will 
bear  it  in  mind,  and  hope  to  be  able  to  let  you  know 
through  “Shop”  before  very  long.— W.  E.  D.,  Jr. 

Wiped  Joint.  —  S.  D.  (Harmondsworth). —  To 
make  a  joint  similar  to  that  termed  a  plumber's  or 
wiped  joint  is  not  very  difficult  in  some  cases,  such 
as  when  the  pipes  are  easy  of  access  and  lying 
horizontally,  but  when  the  pipes  are  in  awkward 
positions,  then  it  is  that  considerable  skill  and 
practice  are  needed.  In  the  case  you  mention,  such 
as  a  burst  pipe  that  you  want  to  repair  without 
cutting,  proceed  as  follows :  Close  up  the  crack 
with  a  hammer .  see  that  the  water  is  all  out  of  the 
pipe,  or  some  distance  below  the  flaw ;  scrape  the 
pipe  clean  with  a  shave-hook  or  knife  a  little  farther 
than  the  crack  extends,  and  coat  the  pipes  each 
side  of  the  scraped  part  with  “soil”— this  is  a 
technical  term  for  a  mixture  of  lampblack  and  glue- 
water,  used  on  parts  of  the  work  where  the  metal  is 
not  wanted  to  stick.  You  must  also  be  provided 
with  some  “  wipes  ”  or  wiping  cloths— they  are 
usually  made  of  fustian,  two  or  three  or  more  thick¬ 
nesses  stitched  or  folded  together,  and  of  various 
sizes,  according  to  the  work  to  he  done.  To  make 
the  joint,  melt  a  quantity  of  plumbers'  solder  (two 
parts  lead,  one  part  tin)  in  a  metal  pot  or  large 
ladle  ;  rub  the  part  to  be  soldered  with  some  tallow, 
and  either  pour  or  splash  on  to  it  with  a  flat  stick 
the  hot  metal ;  it  is  usual  to  pour  a  little  metal  on  to 
the  joint  to  get  the  heat  up  (of  course,  with  some¬ 
thing  underneath  to  catch  it)  before  commencing 
to  splash  on  the  metal  that  is  to  make  the  joint. 
When  sufficient  metal  is  on  the  pipe,  take  a  cloth  in 
the  hand  and,  bending  it  into  a  hollow  shape,  draw 
it  round  the  joint.  The  metal  should  be  sufficiently 
plastic  to  be  wiped  into  the  proper  shape,  which  is 
something  like  a  long  egg — no  doubt  you  know  that. 
Two  or  three  trials  in  the  workshop  after  these 
hints  will  soon  show  you  whether  you  can  manage 
it  or  not.  If  the  metal  gets  cold  before  you  have 
properly  shaped  the  joint,  you  must  warm  it  up 
again  with  an  iron.— R.  A. 

Ill  —Questions  Submitted  to  Readers. 

***  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Fretwork — J.  McC.  (North  Brixton )  writes  ; — 
“Would  any  reader  kindly  inform  me  where  to 
procure  a  cheap  and  simple  book  of  instructions 
to  beginners  in  fretwork  ?  ” 

Fernery.— E.  H.  (No  Address)  writes  : — “I  shall 
feel  obliged  if  a  brother  reader  will  give  me  a 
design  for  a  fernery  for  a  window,  with  advice  as 
to  about  putting  in  the  ferns.” 

Bagatelle.— W.  E.  (Battersea,  S.  IV.)  writes: — 
“  I  am  anxious  to  make  a  French  bagatelle  table, 
but  not  knowing  the  different  bells,  holes,  etc.,  per¬ 
haps  some  reader  would  kindly  give  me  informa¬ 
tion  on  the  subject.” 

Address-  —  Labourer  asks  for  the  address  of 
Adams  &  Bishop,  Publishers,  New  York,  U.S.A. 

Carriage  Monograms.  —  Coach  Painter 
writes  :—  “  Will  some  reader  please  give  me  two 
designs  of  monograms,  * M. W.C.’  and  ‘P.L.G.,’  suit¬ 
able  for  coach  painting  ?  ’ 

Match  Making.— T.  M.  (Wakefield)  writes  : — 
“Will  someone  tell  me  how  to  mix  match  brim¬ 
stone,  how  many  kinds  of  materials  there  are,  and 
how  mixed  up  together  ?  ” 

Tin— Geometry.  — Young  Reader  writes:— 
“  Will  any  reader  tell  me  whether  large  quantities 
of  good  tin  canisters  could  be  sold  or  turned  to  any 
account!  Also,  I  want  a  good  book  on  geometry 
for  beginners.” 


Steel  Blue.— A.  B.  (Sheffield)  writes  I  should 
be  pleased  if  any  reader  would  tell  me  how  to  get 
blue  off  steel  after  stiffening.” 

Fire  Lighters. — W.  B.  (Queensbury)  will  thank 
any  reader  to  state  the  best  way  of  making  fire 
lighters. 

ii  Damper.  —  W.  C.  (Banbury)  writes:— 

Will  any  reader  kindly  furnish,  through  ‘Shop,’ 
the  name  and  address  of  firm  manufacturing  label 
dampers  similar  to  those  supplied  to  Hudson’s?  ” 

W  H.  R.  Monogram. — W.  H.  R.  (Commercial 
Boad)  will  thank  a  brother  reader  for  a  monogram 
for  W.  H.  R.  for  carving  in  a  circle  1\  in. 

IV.— Questions  Answered  by  Correspondents. 

Leather  Work.— A  Reader  writes,  in  reply  to 
J.  B.  M.  (Blairgowrie)  (see  No.  156,  page  830): 
—“Walter  Strachan,  Novelty  Leather  Worker, 
Bervie,  N.B.,  will  undoubtedly  furnish  you  with 
the  necessary  information.” 

A.  S.  L.  Monogram. — J.  B.  writes,  in  answer 
to  R.  R.  (Greenock)  (see  No  156,  page  830):— “I 
hope  the  monogram  design  below  will  be  of  use  to 
you  for  the  top  of  workbox.” 


Syrups.— J.  H.  (Newton  Moor)  writes,  in  answer 
to  W.  W.  ( Glasgow )  (see  No.  159,  page  16): — “A 
book  published  by  E.  Skuse,  Praed  Street,  London. 
W.,  on  ‘Syrups  and  Aerated  Waters,’  will  meet 
all  requirements.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  8Hor,npon  which 
there  is  great  pressure J.  B.  (New  Cross);  Littlk  Jnt; 
Amateur  Balloonist;  T.  H.  D.  (Wood  Green);  Novice; 
C.  W.  D.  I Hammersmith ,  II'.);  W.  H.  ( Peterborough );  Paiso: 
C.  H.  D.  ( Shepherd's  Bush,  W. ) ;  Hydraulic  Driver  ;  A  New 
Reader;  J.  A.  (Thirsts :  T.  B.(  Great  Orton) ;  Q.  G.(Fanncorth); 
Tom;  E.  H.  (Bethnal  Green);  Hykterf.sus:  S.  W.  ( Ashton - 
under-Lyne)  ;  A.S.  BcLoughberrough);  Taxidermist  ;  H.  A.  H. 
( Leeds t;  F.  W.  R.  i  Sunderland);  R.  T.  (Hounslow);  Double 
Gear;  D.  B.  (New  Mills . ;  G.  E.  vt.  (Swanley  Junction) ;  J.  G. 
(5a la,  N.  M’oles  ;  w.  H.  S.  B.  (Derby);  D.  B.  D.  Pcnrvn ,  Corn¬ 
wall  i ;  One  who  Wishes  to  Know  :  w.  G.  G.  (Hornsey  Road) ; 
W.  J.  B.  ( Londonderry ) :  A.  T.  (Macclesfield);  s.  J.  (Faiisu-orth) ; 
E.  C.  (Leyton) ;  A  F.  (Ovcnden);  F.  H.  w.  (Liverpool) ;  Nemo; 
It.  A.  K.  E.  (Peckham) :  Amateur;  R.  T.  (Glasgow);  E.  K. 
( Smethwick )  ;  W.  W.  (Aylesbury) ;  J.  R,  B.  (Accrington);  G.  C. 
( Stratford-on-Avon ). 


“WORK”  TRIZE  COMPETITIONS. 


The  Editor  of  Work  has  the  pleasure  of 
calling  the  attention  of  his  readers  to  the 
following  scheme  for  Prize  Competitions, 
which  he  will  feel  obliged  by  their  bringing 
under  the  notice  of  friends  and  others  in¬ 
terested  in  any  of  those  departments  of 
work,  or  employment,  which  the  prize 
scheme  is  intended  to  stimulate. 

F ully  sensible  of  the  interest  which  many 
thousands  of  the  readers  of  Work  take  in 
matters  of  a  competitive  nature,  this  prize 
scheme  has  been  deemed  a  suitable  sequel 
to  the  Work  Exhibition,  in  which  so  many 
readers  obtained  honours. 

It  is  manifest  that  a  prize  scheme  to  ap¬ 
peal  to  the  varied  constituencies  of  Work 


readers  could  not  be  covered  by  one  cct- 
petition.  Therefore  our  plan  must  nec  i- 
sarily  be  given  in  separate  instalmeu. 
We  shall,  however,  endeavour  to  avraie 
that  all  our  readers— professional  and  ai  ir 
teur,  craftsmen,  apprentices,  and  hobby  s 
— shall  be  cared  for  in  turn. 

A  general  subject  has  been  conside  d 
best  with  which  to  commence ;  and  s 
most  of  the  readers  of  Work  and  thousa:  £ 
of  the  outside  public  know  someth  g 
of  bicycles  and  tricycles,  competition  s 
invited  for  the  best  essay  upon 

“  The  Cycle  :  Its  Worth  to  the  Nation  i 

For  the  three  best  essays  the  follow  g 
prizes  will  be  awarded — 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the 
Cycle  Essay  Competition. 

All  Essays  to  bear  the  Work  Prize  Coup  it, 
cut  from  one  of  the  numbers  of  Work  in  whh 
the  prize  scheme  is  announced. 

Each  Essay  to  be  signed  with  an  origi  .1 
nom  de  plume,  and  to  have  the  writer’s  real  n;  e 
and  address  securely  attached  to  the  manusc:  at 
in  a  sealed  envelope. 

No  Essay  to  exceed  more  than  two  pagenai 
Work  in  extent,  including  any  diagrams  t  4 
may  he  necessary  to  elucidate  the  text. 

In  the  work  of  judging  regard  will  be  had  d 
original  suggestions  of  value  affecting  the  - 
provement  of  bicycles  and  tricycles,  especi;  f 
where  such  improvements  are  shown  by  cl 
grams. 

All  Prize  Essays  and  Drawings  to  he  p  - 
lished,  if  desired  by  the  Editor,  in  Work,  .t 
the  copyright  thereof  to  remain  with  e 
authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  r 
the  competitors,  as  in  no  case  can  the  return  i 
MSS.  he  undertaken. 

The  Editor  of  Work  will  supervise  the  j  udg  x 
of  the  Essays,  and  the  selection  as  determh  1 
upon  is  to  be  final. 

All  manuscripts  intended  for  the  Cycle  Es:  t 
Competition  must  he  addressed  to  the  Editor  I 
Work,  c  o  Cassell  &  Co.,  Ld.,  Ludgate  H,f 
London,  E. C.  They  must  reach  him  not  lari 
than  Saturday,  June  25,  and  should  be  legi  tf 
endorsed  on  the  envelope  or  wrapper,  “Wo|l 
Cycle  Essay  Competition.” 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  1 
Parts.  1  it 

Beit’s  Patent  Enamelled  Adhesive  Wat  ■ 
proof  Advertising  Paper  Letters  and  Figui  ll 

in  all  colours  and  sizes.  Best  and  cheapest.  Liberal  tei  I 
to  agents.  Sample  sheets,  gratis.— Factory,  17,  Art  7 
Street,  W.C.,  London.  Sole  Agents  for  the  United  Stall 
of  America  and  Canada :  The  Flash  Light  Advertis  [ 
Signs  Company,  S62,  Broadway,  New  York.  H  I.  W  i. 
liams.  Wellington,  New  Zealand  ;  Melbourne  and  Sydnl, 
Australia. 

Caplatzi's  Matchless  Technical  Collectlc  ll 

embrace  most  things  electrical,  optical,  mechanical,  che  -I 
cal,  photographic,  models,  materials.  Catalogues,  ad  [I 
Chenies  Street,  Bedford  Square.  [  ll 

Lettering  and  Sign-Writing  made  Easy 

Also  lull-size  diagrams  lor  marking  out  eight  alphabi  ’i 
only  is.— F.  Coulthard,  Darlington  Street,  Bath.  > 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  I 
Repoussi,  30  Fret  Brackets,  100  Sign  Writer’s  Stencils  I 
full  size),  300  Turning,  400  Small  Stencils.  Each  pack  . 
is. ;  postage  free. — F.  Coulthard,  Darlington  Stre 
Bath.  [j 

Fretwork  Designs.— 40,  yd. ;  12  brackets,  is. 
Catalogue  300  miniatures,  6d.  Lists  free. — Taylor’s  Fr  o 
workeries,  Blackpool.  [it  11 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Se  || 
for  wholesale  list,  one  stamp.— Dent's,  Importers,  Ta  1 
worth.  [idl 

Small  Tube  Copper  Boiler  for  sale ;  also  Mo<  I 
Engine,  in  good  condition  ;  or  exchange  Safety  Bicycle.  I 
Wm.  Thompson,  Robinson  Street,  Houghton-le-Sprir  t 
Co.  Durham.  fiql 

Wanted  to  Purchase. — Vols.  II.  and  III.  of  Wok  | 
State  price  to  A.  Fensom,  58,  Ordnance  Road,  Canni 
Town.  E.  ,  t 
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£ 400 


<£400 


GIVEN  AWAY! 

*^FOUR  HUNDRED  POUNDS^ 

WORTH  OP  FRETWORK  DESIGNS. 

T.  H.  Skinner  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving:,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools.  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings  Magic 
Lanter^,  Skates,  F^cy  Pocket  Knives,  and  Scissors;  Amateur  Joiners'  Benches  and  Tools; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  <he  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  auarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
One  Shilling's  worth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us,  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  ie-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  piice  2s  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  as  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  -when  ordering. 


HEAT-RESISTING 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  &  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

( See  “Work”  of  the  qtk  January ,  1892.) 


INDIA  RUBBER  STAMPS. 

Gs/7 yQ  For  heading 

notc paPer» en_ 
HC\  horsing  enve- 

lopes,  cheques, 
postal  cards, 
,  marking  linen, 
crests,  fac- 
~~T \\-.  simile,  etc. 

Price  &  Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, 2s. each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  th e  Colonies.  GUARANTEED  PURE. 


FRETWORK  AND  CARVING. 

Highest  Award— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS, 
HINCES,  AND  VARNISH,  &C. 

^  Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 


Sets  of  Twelve  Best  Carving 
Tools ,  with  Boxwood  Handles , 

10s.  free . 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HAEGER  EROS.,  Settle,  Yorks. 


CASSELL’S 


95th  Thousand,  Is. 

SHILLING- 


COOKER  Y. 


PATENT  GAS  ETCHER 

for  Burning  Designs  upon  Wood,  etc. 
Instrument  complete  sent  post  free  for 
jP.O.O.  6s.  9d. 

Address-  HALLAM  &  SCOTT, 

“ Old  America  Exhibition.” 

OLD  TR  AFFORD,  MANCHESTER . 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  theretore  of  the  very  highest  quality „ 
and  at  low  prices.  Send  for  Illustrated  Catalogue ,  150  Illustrations ,  price  (jcl.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 

Address-  75,77,and7Sa,  HIGH  HOLBORtf,  LO  \DOtf,  FTC. 

Gateway  entrance- directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  188^  Please  name  this  Paper  when  writing. 


THE  HEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLEORN. 


JUNO  CYCLES  (The  Very  Best). 


Write  for  our  1892  List,  100  pp.  POST  FREE. 

Juno  Cushion,  £10  10s.  17/6  monthly.  pa^ne'ntsTor 

Juno  Pneumatic,  £12  12s.  21/- monthly,  large  discount  for  cash, 
Or  Large  Discount  for  Cash.  an?  ridinC  ,tau?ht-  ¥a‘ 


"OUNQ' 

CUSHION  TYt£ 


12  months’  guarantee  vnth  every  JUNO. 


chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co.> 
Ltd.  Works, 
Show-Rooms,  &  School, 
76  &  76,  Bishops- 
gate  Without, 
LONDON,  £,C. 


ESTABLISHED  1861. 

QIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BiRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

DELICIOUS  TEMPERANCE  DRINKST 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonfui 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


JUST  PUBLISHED. 

With  373  Illustrations,  440  pages,  crown  8vo,  doth,  price  5s.,  post  free. 

- - JP  RBCSI 

FIFTH  SERIES. 


Summary  OF  Contents  Diamond  Cutting  and  Polishing— Labels — Laboratory  Apparatus— Cements  and  Lutes — Cooling— Copying 
—Desiccating — Distilling— Evaporating — Illuminating  Agents—FUtering—  Explosives  —  Fireproofing  —  Ink  —  Lacquers  —  Magic  Lanterns — 
Electrics — Metal  Work  — Musical  Instruments — Packing  and  Storing— Percolation  — Preserving— Corrosion  and  Protection  of  Metal  Surfaces — 
Pumps  and  Siphons — Waterproofing — Glass  Manipulating— Modelling  and  Plaster  Casting— Stereotyping— Tobacco  Pipes— Taps— Tying  and 
Splicing  Tackle — Netting— Walking  Sticks — Boat  Building-Anemometers — Angle  Measuring — Barometers — Camera  Lucida. 

London:  E.  and  F.  N.  SFON,  125,  Strand.  New  York:  12,  Cortland t  Street. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood 
and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  perfect  re-  ^ 

To  grairs 

semblance  to  the  natural  S'  ^  O'  and  varnish 
wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

^  rial  only  id.  Send  Is.  6d- 

for  sample  yards  of  different 

„  % 

<2 


Oak  Grains,  or  2s.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 


GEORGE  EKTGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  op  useless,  spurious  imitations. 

TO  INVEN10RS,  AMAIEUKS,  AND  01HERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.— The  W  a  ller  &  CO.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 

BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-nand 
machines.  Prices,  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5  000  Testimonials. 
Free.  BRITISH  CYCLE 
MFG.  CO.,45,Everton  Rd^ 
Liverpool;  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School :  A2,  High. 
Street,  Camden  Town. 

Post  Free:  CASSELL’S  CLASSIFIED  CATALOGUE, 


“WORK”  COMPETITION 

THE  CYCLE:  Its  Worth 

This  Coupon  is  to  be  cut  out  by  Competitors  and  pasted  on  the 

COUPON. 

to  the  Nation. 

first  page  of  their  MS.,  as  mentioned  in  this  number  of  “  Work.” 
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A  WONDERFUL  MEDICINE. 

BEECHAM’S  PILLS. 


Beecham's  Pills 
Beec ham’s  Pills 
Beecham’s  Pills 
Beecham’s  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham’s  Pills 
Beecham's  Pills 


7TRE  universally  admitted  to  be  worth  a  Guinea  a  Box  for  Bilious  and  Nervous 

Disorders,  such  as  Wind  and  Pain  in  the  Stomach,  Sick  Headache,  Giddiness, 
Fulness  and  Swelling  after  Meals,  Dizziness  and  Drowsiness,  Cold  Chills,  Flushings 
of  Heat,  Loss  of  Appetite,  Shortness  of  Breath,  Costiveness,  Scurvy  and  Blotches  on 
the  Skin,  Disturbed  Sleep,  Frightful  Dreams,  and  all  Nervous  and  Trembling  Sensa¬ 
tions,  &c.  Every  sufferer  is  earnestly  invited  to  try  one  Box  of  these  Pills,  and  they 
will  be  acknowledged  to  be 

WORTH  A  GUINEA  A  BOX. 

For  Females  of  all  ages  these  Pills  are  invaluable,  as  a  few  doses  of  them  carry  off 
all  humours,  and  bring  about  all  that  is  required.  No  female  should  be  without  them. 
There  is  no  medicine  to  be  found  equal  to  BEECHAM’S  PILLS  for  removing  any  ob¬ 
struction  or  irregularity  of  the  system.  If  taken  according  to  the  directions  given  with 
each  box,  they  will  soon  restore  females  of  all  ages  to  sound  and  robust  health. 

For  a  Weak  Stomach,  Impaired  Digestion,  and  all  Disorders  of  the  Liver,  they 
act  like  magic,  and  a  few  doses  will  he  found  to  work  wonders  on  the  most  important 
organs  in  the  human  machine.  They  strengthen  the  whole  muscular  system,  restore 
the  long-lost  complexion,  bring  back  the  keen  edge  of  appetite,  and  arouse  into  action 
with  the  rosebud  of  health  the  whole  physical  energy  of  the  human  frame  ;  and  one  of 
the  best  guarantees  to  the  Nervous  and  Debilitated  is,  BEECHAM’S  PILLS  have  the 
largest  Sale  of  any  Patent  Medicine  in  the  World. 

Beecham’s  Magic  Cough  Pills. 

As  a  remedy  for  Coughs  in  general,  Asthma,  Bronchial  Affections,  Hoarseness, 
Shortness  of  Breath,  Tightness  and  Oppression  of  the  Chest,  Wheezing,  etc.,  these 
Pills  stand  unrivalled.  They  are  the  best  ever  offered  to  the  public,  and  will  speedily 
remove  that  sense  of  oppression  and  difficulty  of  breathing  which  nightly  deprive  the 
patient  of  rest.  Let  any  person  give  BEECHAM’S  COUGH  PILLS  a  trial,  and  the 
most  violent  Cough  will  in  a  short  time  be  removed. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire, 
in  Boxes,  g^d.,  is.  ijd. ,  and  2s.  gd.  each. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere. 

N.B. — Full  directions  are  given  with  each  box. 


Beecham’s  Pills 
Beecham’s  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham's  Pills 
Beecham’s  Pills 
Beecham’s  Pills 
Beecham’s  Pills 


b  e  is  c;  sa  a.  ivi  ’  s  .a.  s  -a?  e: 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the 
best-known  ingredients  for  neutralising  the  acids  of  the  mouth  and  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  denti¬ 
frice.  BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur ;  the  packages  are 
pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling  bag.  Of  all  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid. 


THE  EUREKA  MAGNETIC  TACK  DRIVER. 


NO  HAMMER  REQUIRED. 

Simple.  Strong,  anti  Effective. 

Complete  in  Dox,  with  Extractor  & 
supply  of  fades,  post  free  2s.  3d. 
Tack  Driver  only,  post  free  Is.  2d. 
SEND  P.0.  DIRECT,  OR  ASK  YOUR  IRONMONGER  TO  OBTAIN  ONE. 


■VST.  HEMRY 

147,  QUEEN 


THOMPSON  «§& 

VICTORIA  STREET,  E.C. 


CSo., 


TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  BOLD 

O.Y  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T.  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold-  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  MAKE  US,  DUEL  IX. 


London  Warehouse:  12  4,  IM E "W" G- -A- T E  S T. 
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WORK  WORLD. 

Electric  boats  are  already  in  use  on  the 
Manchester  Ship  Canal  between  Eastham 
and  the  Weaver.  The  boats  are  a  success, 
and  a  fleet  of  them  will  shortly  be  afloat. 

*  * 

An  instrument  has  been  designed  for 
drawing  parabolas  of  short  focus,  such  as 
are  required  for  reflectors.  Its  construction 
is  based  on  the  property  that  every  point  in 
the  curve  is  equidistant  from  the  focus  and 
the  directrix. 

*  * 

Cement  is  wanted  in  Russia.  Vice-Consul 
Robinson  represents  that  there  is  a  demand 
for  cement,  of  which  a  dearth  exists  in 
Russia.  There  are  only  800,000  tons  of  ce¬ 
ment  made  in  Russia — in  England  8,300,000 
tons  annually.  A  large  trade  awaits  the 
enterprising  British  merchant. 

#  # 

A  chance  for  cycle  makers  presents  itself 
in  Belgium.  The  Belgian  Minister  of  War  has 
announced  that  a  series  of  cycle  trials  will  be 
held  between  June  and  November  this  year 
at  Wavre  to  decide  upon  the  type,  pattern, 
and  make  of  machines  to  be  ultimately 
adopted  by  the  Belgian  army.  English 
manufacturers  should  go  in — and  win. 

*  * 

Large  glass  tanks  for  chemical  manufac¬ 
turing  processes  have  long  been  a  desidera¬ 
tum.  The  largest  tanks  have  hitherto  been 
produced  by  blowing,  and  never  exceeded  a 
length  of  2  ft.  The  Armstrong  Glass  Com¬ 
pany  have  now  succeeded  in  making  large 
tanks  by  a  process  of  building  up  the  tank 
with  plates  or  sheets  of  glass,  and  then 
fusing  the  edges  together. 

*  * 

An  important  find  of  coal  has  been  made 
at  Bredbury,  near  Stockport.  After  two 
years’  labour  a  good  coal  seam  5  ft.  thick  has 
been  reached.  The  mining  engineers  had 
considerable  difficulties  to  encounter  in 
sinking  the  pit,  the  red  sandstone  giving  off 
much  water.  This  has  been  shut  out  of 
the  pits  by  about  eighty  yards  of  cast-iron 
lining. 
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Workmen  have  begun  raising  trusses  to 
support  the  roof  of  the  Manufactures  Build¬ 
ing  of  the  Chicago  Exhibition.  These 
trusses — twenty-two  in  number— will  be  the 
largest  in  the  world,  each  covering  a  span  of 
688  ft.  Over  the  centre  of  the  roof,  inside, 
to  the  ground  floor,  will  be  a  distance  of 
206  ft.  Each  truss  weighs  200  tons,  and  a 
total  of  6,000  tons  of  steel  will  be  used  in 
the  roof  of  the  building. 

*  * 

A  steel  wire  railway  carriage  seating  is 
taking  the  place  of  padded,  and  volute  spring 
seats.  The  new  seat  consists  of  minute  steel 
wire  rings  compactly  knitted  together,  with 
a  thin  layerof  hair  or  felt  padding  over  them. 
The  London  <k  North  Western  and  Great 
Eastern  Railways  are  adopting  them.  Some¬ 
thing  now  needs  to  be  done,  especially  by 
the  underground  railway  companies,  to 
guarantee  us  from  infectious  diseases  which 
can  be  so  readily  taken  in  much  frequented 
and  indiscriminately  used  railway  seatings. 


[Price  One  Penny. 


Plate-glass  bricks  are  being  made  from 
the  sand  formed  in  the  grinding  of  the  glass. 
The  glass  is  ground  by  a  reciprocating  move¬ 
ment  of  damp  quartz  sand  over  its  surface, 
the  sand  resting  upon  iron  plates  having  an 
oscillating  motion.  The  quartz  cuts  into 
the  glass  and  iron,  and  becomes  mixed  with 
both,  and  when  sharp  edges  and  particles  of 
sand  were  worn  away,  such  was  heaped  up  as 
worthless,  but  is  now  made  into  bricks.  After 
being  dried,  it  is  forced  into  a  mould  under 
a  pressure  of  several  thousand  pounds  per 
square  inch.  The  bricks  thus  formed  are 
then  baked  at  a  temperature  of  2,732’  Fahr. 
These  bricks  are  perfectly  white,  will  with¬ 
stand  frost,  are  not  attacked  by  acids,  and 
will  resist  a  crushing  force  of  from  800  lbs. 
to  nearly  1,000  lbs.  on  0T55  square  inch. 
We  can  imagine  a  variety  of  directions  in 
which  a  glass  brick  might  be  employed 
with  especial  advantage  to  those  who  build 
houses,  and  still  more  so  to  those  who  have 
to  live  and  work  in  them. 

*  * 


Considerable  interest  has  been  excited  in 
engineering  circles  concerning  a  process 
which  has  been  discovered  for  enamelling 
the  interior  of  boilers,  with  a  view  to  the  pre¬ 
vention  of  corrosion  and  incrustation.  Ex¬ 
periments  have  been  proceeding  with  the 
process  for  the  last  three  years,  and  the 
results  are  certified  to  be  of  a  most  surpris¬ 
ing  and  successful  character.  More  tests 
are  being  applied,  and  if  what  is  claimed 
for  the  process  be  definitely  attained,  the 
gain  to  engineering  generally  will  be  great. 

*  * 

In  the  Brin  process  of  production,  oxygen 
is  absorbed  by  baryta  heated  to  a  tempera¬ 
ture  of  about  1,100’  Fahr.  The  baryta  is  sub¬ 
sequently  heated  to  1,600°,  when  it  gives  off 
the  oxygen  previously  absorbed.  A  producer 
capable  of  yielding  10,000  cubic  ft.  of  oxygen 
in  twenty-four  hours  consists  of  twenty-four 
cast-iron  retorts,  13  ft.  long,  6|  in.  internal 
diameter,  and  1  in.  thick,  laid  at  an  angle  of 
30°  to  the  horizon.  These  are  charged  with 
2,100  lbs.  of  baryta  ;  air  is  forced  in  at  10  lbs. 
pressure  above  the  atmosphere,  and  the 
oxygen  is  exhausted  at  a  vacuum  of  13  lbs. 
Before  entering  the  retorts  the  air  is  passed 
through  lime  and  soda  purifiers  to  remove 
carbonic  acid  and  moisture.  The  retorts  are 
heated  by  a  carbonic  oxide  generator. 


A  new  hand  camera  wih  shortly  be  in  the 
market.  It  is  light  and  compact,  with  a 
new  method  for  change  of  plates.  The 
camera  for  Uplate  size  measures  11|  in.  long, 
5  in.  wide,  and  4  in.  high.  It  is  divided  into 
four  compartments  :  the  first  contains  the 
lens  and  shutter,  and  is  in  front ;  behind  is 
the  second,  which  is  the  exposing  chamber; 
and  behind  this  are  two  chambers  one 
above  the  other.  The  upper  chamber  con¬ 
tains  the  stock  of  plates  lying  horizontally, 
and  the  lower  chamber  receives  the  plates 
after  exposure.  In  these  chambers  is  a  cage, 
which,  as  a  plate  leaves  the  upper  chamber, 
falls,  and  receives  the  same  on  being  re¬ 
turned  from  the  exposure  chamber,  and  so 
on  for  every  plate  in  succession,  so  that  all 
the  plates  from  the  upper  chamber  are  finally 
placed  in  the  lower  one.  Between  the  two 
chambers  and  the  exposing  chamber  is  a 
narrow  slit  with  a  shutter,  which  opens  and 
closes  automatically,  through  wdiich  the 
plates  pass  and  repass.  In  the  exposure 
chamber  is  a  tumbler  balanced  on  its  centre, 
and  moved  from  a  vertical  to  a  horizontal 
position  by  a  milled  head  from  the  outside. 
This  movement  changes  the  plates,  which 
can  be  returned  from  the  exposure  chamber 
to  the  upper  chamber.  The  plates  are  used 
in  sheaths,  and  there  are  no  springs,  grooves, 
or  rods,  and  no  chance  of  the  plates  being 
jammed.  Photographers  will  watch  it. 


194 


WORK. 


[No.  169 — June  11,  1892. 


ABOUT  WORK  AND  POWER. 

BY  W.  C.  CARTER,  M.I.MECH.E. 

Ax  interesting  case  suggests  itself,  which 
might  have  been  discussed  at  an  earlier 
stage,  but  it  is  too  instructive  to  be  omitted. 
Suppose  that  a  house  has  at  one  side  a  lean- 
to  greenhouse,  and  one  day  a  man  working 
on  the  roof  dislodges  a  small  pebble  acci¬ 
dentally,  which,  falling  upon  the  glass-house, 
shatters  one  of  the  panes  to  atoms.  We 
pick  up  the  pebble  and  look  at  it,  and  think, 
“  Well,  that  is  a  very  small  pebble  and  looks 
very  harmless,”  and  we  lay  it  upon  an  un¬ 
broken  pane  of  glass  without  its  making 
any  visible  effect  upon  it.  If  asked  what 
change  has  taken  place  that  the  pebble  has 
now  no  destructive  powers,  and  from  what 
those  powers  were  derived,  we  should  prob¬ 
ably  answer  that  its  power  was  derived 
from  the  fall,  and  the  velocity  it  attained  in 
its  descent.  Of  course,  such  a  reply  is  quite 
correct  as  far  as  it  goes,  but  we  shall  find  it 
very  instructive  to  look  still  more  closely 
at  the  first  cause. 

The  pebble,  in  breaking  the  glass,  used  up 
work  in  doing  it  which  must  have  been 
given  to  it  at  some  time.  It  may  have  been 
years  ago,  but  the  pebble  was  at  some  time 
or  other  carried  up  from  the  ground-level, 
where  it  was  harmless,  to  the  height  at 
which,  though  lying  apparently  quiescent, 
it  possessed  the  powers  tor  mischief  shown 
in  the  damage  done  ;  and  the  fact  is — and  it 
might  be  shown  by  the  laws  of  gravitation 
— that  the  amount  of  work  given  out  by  the 
pebble  when  falling  was  exactly  equal  to 
its  weight  multiplied  by  the  height  of  the 
house. 

We  see,  then,  that  this  work  was  origin¬ 
ally  put  into  the  pebbie  by  the  agency 
which  carried  it  up,  and  we  recognise,  there¬ 
fore,  in  this  simple  case  that  the  pebble  was 
a  machine  having  work  put  into  it,  to  be 
afterwards  given  out  exactly  the  same  in 
amount,  except  the  inappreciable  loss  due 
to  the  friction  of  the  air  in  the  fall.  This 
case  is,  probably,  as  nearly  that  of  a  perfect 
machine  with  a  modulus  of  1  as  could  be 
found. 

The  Switchback  Railway. — We  have  in 
this  modern  amusement  a  very  interesting 
illustration  of  the  all-pervading  principle 
that  we  are  studying.  We  have  here  a 
carriage  starting  from  an  elevated  posi¬ 
tion,  and  depending  for  its  motive  power 
upon  the  weights  of  the  passengers,  which 
cause  it  to  descend  the  railway  at  a  great 
velocity,  and  then  we  find  the  car  ascends 
the  opposite  inclines,  and  very  nearly 
reaches  a  position  on  a  level  with  the  one  it 
started  from.  But,  having  come  to  a  stand¬ 
still,  the  passengers  are  asked  to  alight,  and 
the  attendants  pull  the  car  up  to  the  start¬ 
ing-point  for  the  return  journey,  which  is  on 
a  level  with  the  original  starting-point,  but 
a  few  feet  above  the  point  where  the  pas¬ 
sengers  are  discharged.  Now,  let  us  see 
what  has  occurred,  in  scientific  language. 
Each  passenger,  in  walking  up  the  steps  to 
reach  the  starting  platform,  raises  his  weight 
through  a  certain  distance  and  performs  a 
certain  amount  of  work.  It  would  not  be 
necessary  to  call  attention  to  this  if,  on 
alighting,  he  descended  an  equal  distance, 
and  thus  received  back  the  work  done  ;  but, 
as  we  know,  the  passenger  does  not  descend 
when  coming  off  the  railway  an  equal  dis¬ 
tance,  and  thus  he  has  given  some  work  to 
the  car  equal  to  the  height  ascended  and 
that  descended.  What,  then,  has  become 
of  the  work  which  he  gives  up  1  It  has  gone 
to  overcome  the  friction  of  the  machine,  and 
the  efficiency  of  the  car  as  a  machine  is 


exactly  in  the  ratio  of  the  short  distance 
descended  to  the  longer  distance  ascended. 
Supposing  that  the  passenger  ascended  20  ft. 
and  the  car  stopped  3  ft.  from  the  top,  then 
the  modulus  of  the  car,  as  a  machine,  would 
17 

be  9q,  and  the  amount  of  work  expended 

on  friction  would  be  equal  to  3  ft.  multi¬ 
plied  by  the  total  weight  of  the  passengers. 

Modes  of  Measurement. — As  we  now  see 
how  important  it  is  to  be  accurately  in¬ 
formed  as  to  the  relative  quantities  of  work 
transmitted  by  machines,  we  may  give  a 
little  attention  to  the  methods  adopted  for 
testing  with  accuracy  the  efficiency  of  steam- 
engines  and  finding  their  modulus. 

We  shall  first  consider  the  apparatus  usu¬ 
ally  employed  for  testing  the  work  given  off 
by  an  engine  fly-wheel,  and  shall  conclude 
our  article  by  describing  the  means  used  for 
finding  the  work  done  in  the  cylinder  and 
the  final  triumph  of  scientific  reasoning  in 
this  direction — the  indicator. 

The  work  given  off  by  the  fly-wheel  is 
determined  by  means  of  a  brake,  so  applied 
as  to  just  absorb  all  the  work  the  engine  is 
capable  of  performing. 

The  apparatus  is  so  arranged  that  the 
amount  of  the  friction  acting  round  the  fly¬ 
wheel  rim  can  be  accurately  measured.  Then, 
as  we  know  by  timing  the  revolutions  the 
distance  passed  through  by  any  point  on  the 
fly-wheel  rim  in  one  minute,  we  can,  by 
multiplying  them  together,  obtain  the  quan¬ 
tity  of  work  that  would  otherwise  be  given 
to  the  belt  upon  the  fly-wheel. 

By  referring  to  Fig.  4,  a  simple  arrange¬ 
ment  will  be  seen  which  shows  the  principle 
on  which  such  brakes  are  constructed. 
Round  the  fly-wheel  is  passed  a  band,  A, 
having  a  weight  of  w  lbs.  on  its  lower  end. 
The  other  end  is  carried  up  to  a  spring- 
balance,  which  can  be  tightened  up  until 
the  engine  has  all  it  can  stand.  Then  a 
reading  is  taken  off  the  balance. 

What  now  is  taking  place  ?  The  weight, 
w,  is  supported  by  two  forces.  The  friction 
of  the  band  on  the  wheel  was  not  enough  to 
hold  it  till  the  tension  of  the  balance  was 


Fig.  4.— Arrangement  showing  Brake  Principle. 

adjusted,  so  that  the  weight  is  held  by  the 
two  forces  together.  Stated  differently : 
Weight  =  friction  +  pull  of  balance.  But 
we  know  the  weight,  and  can  read  the 
balance,  so  that  the  friction  =  weight  —  pull 
of  the  balance.  We  now  multiply  this 
amount  by  the  circumferential  velocity  of  the 
fly-wheel  in  feet  per  minute,  and  the  result 
is  plainly  the  effective  work  given  out  by 
the  engine.  If,  now,  we  can  find  the  work 
in  the  cylinder,  we  shall  have  the  two 


quantities  necessary  for  finding  the  efficiency 
of  the  engine  and  determining  its  modulus. 
For  example,  let  us  suppose  the  weight, 
w,  to  be  200  lbs.,  and  that,  when  the  engine 
is  loaded  up  all  she  will  stand,  the  pull  on 
the  spring-balance  is  15  lbs.,  then  the  fric¬ 
tion  on  the  fly-wheel  rim  is  200  —  15  =  185> 
lbs.  Let  us  suppose  the 
rim  velocity  of  the  wheel 
to  be  1  200  ft.  per  minute, 
then  the  whole  work  done 
in  one  minute  is  1,200 
X  185  =  222,000  foot¬ 
pounds  ;  and  suppose 
that,  by  the  use  of  the 
indicator,  we  find  that? 
the  cylinder  develops 
250,000  foot-pounds  in 
the  same  time,  then  our 
modulus  is 

222,000  Ill _ 

250,000  125 

We  thus  perform  ex¬ 
actly  the  same  operation- 
in  the  case  of  the  com¬ 
plicated  steam  -  engine 
that  we  did  in  the  case 
of  the  simple  wedge  ;  and 
this  is  the  point  which  it 
is  desired  to  emphasise 
— viz.,  that,  however  com¬ 
plicated  a  machine  may 
be  made,  the  process  of 
testing  its  efficiency  is 
the  same  in  all  cases. 

We  now  come  to  the 
crowning  achievement  of  scientific  analysis, 
which  in  its  beautiful  simplicity  and  fidelity 
to  discovered  truth  can  be  well  compared 
with  that  of  the  phonograph  ;  and  our  con¬ 
cluding  article  shall  be  devoted  entirely  to 
the  Steam-Engine  Indicator. 


SIMPLE  CARPENTRY:  A  STUDENT'S* 
BOOKSHELF. 

BY  FRED  CROCKER. 

Materials — Construction — Polishing: 

A  hanging  bookshelf  is  an  article  of  fur¬ 
niture  that  one  can  always  find  a  corner  for, 
and  although  the  one  described  in  this- 
paper  is  not  very  original  as  regards  design, 
and  is  easily  made,  it  looks  very  effective 
when  finished.  The  cupboard  at  the  bot¬ 
tom  is  used  for  the  reception  of  drawing 
instruments  and  stationery,  the  shelves 
above,  for  text-books,  and  the  top  one  for 
specimens. 

Materials. — The  sides,  shelves,  and  front, 
are  made  of  f  in.  and  f  in.  walnut,  but  bay- 
wood,  or  even  pine,  may  be  used  if  the 
maker  does  not  like  using  walnut.  The 
cupboard  is  backed  with  I  in.  pine  to  keep 
out  dust. 

Construction.— Fig.  1  is  a  sectional  draw¬ 
ing.  not  represented  here  to  scale,  but 
divided  into  squares,  so  that  the  reader 
may  easily  set  it  out  to  any  size.  The 
ends  of  the  shelves  are  housed  into  the 
sides— which  clean  up  to  full  I  in.  thick — 
to  a  depth  of  Tsg  in.,  and  are  glued.  As  the 
bottom  shelf  is  the  full  width  of  the  side,  it 
should  be  only  cut  in  £  in.  deep  at  the  front 
and  the  beads  on  shelf  and  side  mitred. 

Fig.  2  is  a  front  elevation,  giving  a  general 
view  with  panels,  etc.  The  doors  are  framed,, 
the  stiles  and  rails  being  of  li  in.  by  |  in. 
walnut  ;  the  panels  are  in.  thick  in  the 
centre  and  bevelled  to  A,  in.  at  the  edges, 
but  if  the  maker  has  a  taste  for  artistic 
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Fig.  3.  —  Scratch  for 
making  Scotia. 


work  these  may  be  made  flat  and  painted 
or  carved.  Some  excellent  designs  are  given 
in  Nos.  63,  69,  and  71  for  painted  and 
carved  panels  for  hanging  cabinets,  and 
several  others  that  may  be  adapted  to  the 
purpose  will  be  found  in  the  pages  of  Work. 
A  hollow  or  scotia  is  worked  on  the  inside 
edges  of  the  stiles 
and  rails  of  the  doors, 
and  as  the  maker  may 
not  possess  a  tool  for 
making  this,  a  sketch 
of  a  rough  one  that 
will  answer  the  pur¬ 
pose  very  well  is  given 
in  Fig.  3.  It  consists 
of  a  piece  of  hard 
wood  with  a  shoulder 
cut  on  it  to  form  a 
guide,  and  a  hand  saw 
kerf  in  which  is  fixed 
the  iron  of  a  No.  4 
round,  this  being  held 
in  position  by  a  wood  screw.  In  using  this 
tool,  or  scratch,  as  it  is  generally  called,  as 
much  as  possible  is  chamfered 
off  with  a  chisel ;  then  follows 
the  scratch,  and  the  ends  are 
finished  with  the  gouge.  The 
same  tool  maybe  used  to  work 
a  hollow  or  flute  in  the  centre 
of  the  stiles  and  rails  if  re¬ 
quired. 

Fig.  4  is  a  sketch  of  another 
makeshift  which  is  often  used 
when  a  bead  plane  of  the  re¬ 
quired  width  is  not  available. 

It  consists  of  a  piece  of  hard 
wood  with  a  No.  12  wood 
screw  turned  into  it  and  standing  out  the 
width  of  the  required  bead.  In  using,  it 
is  held  in  the  same  manner  as  a  gauge, 
the  nick  acting  as  a  cutter  to  make  the 
quirk  of  the  bead,  which  is  finished  on  the 
outside  edge  with  file  and  a  little  sand¬ 
paper. 

Each  door  is  hung  with  two  1  in.  by  f  in. 
brass  butt  hinges,  and  it  will  be  noticed 
that  the  doors  are  not  hung  directly  on  to 
the  sides  as  is  sometimes  done,  but  a  hang¬ 
ing  piece  is  put  on  each  side.  This  is  mor¬ 
tised  into  the  shelves  and  grooved  into  the 
sides  to  avoid  an  unsightly  joint  if  it  should 
shrink  at  any  time.  The  other  details  of 
construction  may  be  gathered  from  the 
drawings. 

Polishing. — As  the  process  of  French 
polishing  has  been  fully  described  in  a 
previous  volume,  it  will  be  only  necessary  to 
add  that  the  sides,  shelves,  door  panels,  etc., 
should  be  polished  as  much  as  possible  before 
putting  together,  or  a  difficulty  will  be  ex¬ 
perienced  in  finishing  the  corners. 


Fig.  4.— Bead¬ 
ing  Tool. 


PLASTERERS’  WORK. 

BY  A  WORKING  PLASTERER. 

Running  Cornices,  Mouldings,  Beads,  etc.— 
Enrichments— Trusses— Ceiling  Flowers — 
Casting— Measuring. 

Running  Cornices,  Mouldings,  Beads,  etc. — 
Cornices  are  ran  with  a  wooden  mould  ;  a 
piece  of  hard  wood,  about  f  in.  thick,  is  cut 
to  the  profile  of  the  mould,  and  the  left-hand 
side,  looking  from  the  back,  is  chamfered 
away,  leaving  I  in. ;  a  piece  of  sheet-brass  or 
iron  is  then  cut  to  the  section  of  the  mould 
and  screwed  to  the  wood,  standing  up  J  in. 
above  the  wood ;  a  block  of  wood,  about  IJin. 
square  and  from  6  in.  to  12  in.  long  (depend¬ 
ing  on  the  size  of  the  mould),  is  fixed  at  the 
bottom  of  the  mould,  and  a  stay  is  fixed  on 


the  left-hand  side,  about  1 1  in.  diameter.  On 
the  opposite  side  a  triangular  piece  of  wood 
is  fixed,  on  which  the  surplus  plaster  cut  off 
by  the  mould  drops.  Fig.  5  is  a  front  and 
end  view  of  a  mould.  The  walls  and  ceilings 
are  generally  floated  before  commencing  to 
run  a  cornice,  except  it  is  a  very  large  one, 
with  a  good  deal  of  work  in  it,  when  a  screed 
only  is  floated,  to  prevent  the  floating  getting 
too  dry  before  the  cornice  can  be  finished. 
When  a  cornice  has  a  large  projection,  in 
order  to  save  materials,  wood  brackets  are 
fixed  at  intervals,  which  are  lathed  and 
coated  with  mortar  at  the  same  time  the 
ceiling  is  pricked  up.  The  depth  and  pro¬ 
jection  of  the  cornice  are  then  marked  on  the 
walls  and  ceiling  in  each  angle  of  the  room, 
and  between  these  marks  level  screeds  of 
gauged  stuff  are  run  on  and  made  perfectly 
straight ;  lines  of  red  chalk  are  then  struck 
on  the  screeds  upon  the  walls  the  exact 
depth  of  the  cornice,  and  laths  about  2  in. 
wide,  with  one  edge  shot  straight,  are  nailed 
to  these  marks,  forming  a  level  surface  on 
which  the  mould  is  to  run.  Two  workmen 
are  generally  engaged  in  running  a  cornice. 
A  pie  of  putty  is  formed  on  the  board  or 
banker  ;  into  this  water  is  poured,  and  the 
plaster  is  then  sprinkled  into  the  water  by 
hand,  and  the  whole  is  mixed  up  by  the 
gauging  trowel.  One  workman  then  takes 
a  quantity  of  the  gauged  stuff  upon  his 
liandboard,  and  applies  it  on  the  line  of  the 
proposed  cornice  ;  the  other  workman  then 
applies  the  mould  at  one  end,  and  runs  it 
along  upon  the  lath.  The  surplus  stuff  cut 
off  by  the  mould  falls  off  upon  the  board  at 
the  right-hand  side  of  the  mould,  and  is, 
with  another  portion  of  the  gauged  stuff, 
applied  to  any  portions  of  the  cornice  which 
have  not  been  brought  up  full.  When  the 
cornice  is  nearly  full  up,  the  gauged  stuff  is 
made  very  thin,  and  dashed  on  with  a  brush, 


Fig.  2.— Front  Elevation. 


till  it  is  ran  full  up  to  the  mould.  Should 
any  of  the  gauged  stuff  set,  it  must  not  be 
remixed  with  water,  as  it  is  what  is  termed 
“killed,”  and  will  not  then  set.  Sometimes 
the  mould  (in  beginning  to  run  the  cornice) 
is  “muffled ’’—that  is,  the  smaller  members 
are  filled  up  with  plaster,  which  is  allowed 
to  set,  and  is  cleaned  out  after  the  larger 
members  have  been  brought  up  nearly  full. 
It  is  essential,  after  the  gauged  stuff  is 
mixed,  that  great  expedition  be  used,  so  that 
it  does  not  set.  Where  a  projection,  such  as 
a  chimney  breast,  occurs,  the  cornice  is  run 


past  at  each  end  as  far  as  the  cornice  pro¬ 
jects,  a  piece  of  lath  being  nailed  on  the  back 
of  the  cornice  lath  to  guide  the  mould.  Two 
stays  are  also  fixed  against  the  projecting 
end  of  the  lath  to  keep  it  firm  while  run¬ 
ning  the  cornice.  When  the  whole  of  the 
cornice  has  been  ran,  the  laths  are  taken 
down  and  the  mitres  or  angles  are  put  in  by 
hand,  by  means  of. the  mitring  tools  and 
rules.  Beads,  splays,  and  chamfers  are  run 
in  a  similar  manner.  Moulded  skirtingsare 
also  ran  with  a  mould,  the  lath  being  nailed 
on  the  floor.  When  the  skirtings  are  of 
Parian  cement,  they  are  cored  or  floated  up 
with  Portland  cement,  to  save  the  more  ex¬ 
pensive  cement. 

In  running  circular  beads  or  architraves, 
the  centre  is  marked  on  a  boUrd  fixed  across, 
the  opening  and  an  iron  pin  put  in.  The 
mould  is  fixed  on  a  lath,  the  other  end  of 
which  has  a  hole  made  in  it,  and  which 
works  on  the  pin.  A  screed  is  worked  round 
the  outside  of  the  arch,  and  the  mould  is  run 
round. 

For  elliptic  arches  a. trammel  (Fig.  6)  is 
used.  This  consists  of  two  grooves  at  right 
angles  to  each  other.  A  slide  with  an  iron 
pin  in  it  works  in  each  groove.  The  mould 
is  fixed  on  the  end  of  a  lath,  as  for  circular 
work,  and  two  holes  are  made  in  the  other 
end  of  the  lath.  These  are  fixed  on  the  pins 
in  the  slides.  As  the  mould  is  moved  Iroin 
left  to  right,  the  slide  in  the  horizontal 
groove  moves  from  left  to  right,  and  the  slide 
in  the  vertical  groove  moves  downwards  till 
the  centre  is  reached,  when  the  horizontal 
slide  still  moves  towards  the  right,  and  the 
vertical  slide  moves  upwards.  The  distance, 
between  the  two  slides  determines  the  form 
of  the  arch.  When  wide  apart  the  arch  is 
flatter,  and  when  near,  it  approaches  nearer 
to  a  circular  form.  Returned  mitres,  and 
other  short  pieces  of  cornice,  are  generally 
run  on  a  board,  squared  and  mitred  by  a 
saw,  and  fixed  in  position  with  liqpid 
plaster. 

Enrichments.— These  are  ornaments  of 
various  forms,  cast  in  plaster-of- Paris.  They 
are  fixed  between  the  members  of  a  cornice, 
or  at  the  top  and  bottom,  and  sometimes  in 
both  positions.  They  are  cast  in  various 
lengths.  Fig.  7  represents  two  forms  of  en¬ 
richments.  In  running  the  cornice,  grooves 
or  rebates  are  formed,  into  which  the  en¬ 
richments  are  fixed  with  liquid  plaster. 

Enrichments  are  also  made  of  carver’s 
compo,  a  mixture  of  glue,  resin,  and  whiting; 
in  papier-mSch6,  with  a  priming  of  whiting 
and  glue  over  it;  and  in  carton-pierre,  with 
layers  of  whiting  and  glue.  These  enrich¬ 
ments  are  lighter  and  more  flexible  than 
those  made  of  plaster,  and  can  be  bent  and 
fixed  with  screws. 

Trusses  are  cast  in  plaster-of-Paris,  and 
are  of  various  forms  and  sizes.  Fig.  8 
represents  a  truss.  They  generally  have  a 
moulded  cap  fixed  on  the  top.  They  are 
fixed  at  the  springing  of  arches  and  in  simi¬ 
lar  positions. 

Ceiling  Floioers.— These  are  cast  in  plas¬ 
ter,  and  are  in  several  pieces.  Fig  9  shows 
one  form  of  ceiling  flower.  They  are  fixed 
in  the  centres  of  ceilings,  and  in  panels 
formed  in  ceilings.  When  a  gas  pendant  or 
chandelier  is  fixed  in  the  ceiling,  the  centre 
of  the  ceiling  flower  is  cut  out  to  fit  the 
wood  pateris  of  the  gas-fitting.  When 
the  various  pieces  of  the  ceiling  flower  do 
not  touch  each  other,  centre  lines  for  each 
separate  portion  of  the  flower  are  marked 
on  the  celling,  to  which  the  different  pieces 
are  fixed.  They  are  also  made  in  papier- 
mache,  etc. 

Casting.  —  The  casting  of  ornamental 
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work  for  plastering  is  executed  with  plaster- 
of- Paris  in  moulds  of  wax,  plaster,  or  gela¬ 
tine.  In  order  to  make  a  mould,  the 
pattern— which  may  be  modelled  in  clay  or 
liifay  be  an  existing  ornament— is  well  oiled 
on  the  face  and  laid  on  a  board,  or  other 
level  surface.  An  open  frame  of  the  re¬ 
quisite  size  is  laid  round  it,  and  the  melted 
.  wax,  or  liquid  plaster,  is  poured  in  till  level 
with  the  top  of  the  frame.  As  soon  as  it 
has  stiffened,  the  frame  and  the  pattern  are 
taken  away  and  the  mould  allowed  to  set 
hard,  when  it  is  ready  for  use.  The  mould 
is  then  oiled  and  filled  with  liquid  plaster, 
which -is  removed  as  soon  as  it  has  set  and 
laid  in  a  dry  place  to  harden.  When  the 
moulds  are  made  of  plaster,  they  are  var¬ 
nished  with  one  or 


and  this  is  then  filled  with  plaster.  As  soon 
as  it  has  set  the  plaster  mould  is  taken  off, 
and  dowel  holes  are  formed  on  each  side  by 
cutting  the  plaster  out  (as  shown  in  Fig.  11). 
The  mould  with  the  pattern  in  it  is  then  laid 
down,  and  a  wall  of  clay  formed  at  each  side. 
These  spaces  are  then  filled  with  plaster, 
which  is  removed  when  set.  The  plaster 
will  have  run  into  the  dowel  holes,  and  will 
form  pins,  so  that  it  will  go  together  again. 
Dowel  holes  are  then  cut  in  the  ends  of  these 
pieces,  and  walls  of  clay  formed  at  the  two 
ends,  which  are  filled  with  plaster,  and  so 
complete  the  mould.  When  quite  hard  it  is 
bound  tightly  together  with  cord,  oiled,  and 
filled  with  plaster.  When  this  has  set  the 
mould  is  taken  away  in  pieces,  leaving  the  cast. 


Cornices,  beads,  splays,  chamfers,  skirt¬ 
ings,  and  architraves  are  measured  by  the 
lineal  foot  or  by  the  superficial  foot,  the 
girth  of  the  moulding  being  taken. 

Mitres,  breaks,  and  returns  are  counted 
at  so  much  each. 

Enrichments  are  measured  by  the  lineal 
foot. 

Trusses,  keys,  bosses,  and  ceiling  flowers 
are  counted  at  so  much  each. 

Panellings,  pilasters,  fascias,  etc.,  are 
measured  by  the  superficial  foot. 

Copings,  kerbs,  and  similar  works  are 
measured  by  the  superficial  foot. 

The  price  generally  includes  all  scaf¬ 
folding,  tools,  etc.,  except  in  special 
cases. 
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two  coats  of  shellac 
varnish,  to  prevent 
the  oil  sinking  in. 

A  backing  of  plaster 
is  generally  -formed 
on  enrichments,  pro¬ 
vision  for  which  is 
made  in  the  mould. 

When  the  castings 
are  light  and  of  open¬ 
work,  a  backing  of 
canvas,  wood,  or 
pieces  of  wire  is  put 
on.  When  the  pat¬ 
tern  is  undercut,  a 
flexible  mould  ,is 
used,  which  is  made 
of  glue  or  gelatine  in 
the  following  man- 
. ner ; — 

The  pattern  is 
oiled  and  laid  on  a 
level  surface,  ancl 
covered  with  clay  to 
the  thickness  of  the 
proposed  mould.  A 
wall  of  clay  is  then 
formed  round  it  at 
a  certain  .  distance, 
and  in  the  space  thus 
formed  a  case  of 
plaster  is  cast,  leav¬ 
ing  a  hole  at  the  top 
for  pouring  in  the 
melted  gelatine,  and 
a  few  air-holes  round 
the  side  of  the  case. 

As  soon  as  the  case 
has  set,  the  pattern, 

.  with  its  covering  of 
clay,  is  taken  out.  It 
is  again  oiled  and 
covered  by  the  case, 
and  the  melted  gela¬ 
tine  is  poured  in, 

the  air-holes  being  plugged  when  the  gelatine 
has  risen  up  to  them.  As  soon  as  the  mould 
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Fig.  5.— Cornice  Mould.  Fig.  6.— Trammel  Fig.  7.— Enrichments.  Fig. 
9.— Ceiling  Flower.  Fig.  10.— Piece-Mould.  Fig.  11. — Piece-Mould  Joint. 
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has  set,  the  pattern  is  taken  out,  the  mould 
is  oiled  and  filled  with  plaster,  and,  when 
this  has  set,  it  is  taken  out  of  the  mould. 
Great  care  is  needed  in  removing  the  mould, 
so  as  not  to  break  off  any  of  the  projecting 
parts  of  the  cast.  If  the  riiould  should  get 
too  hard,  it  is  softened  by  heating  or  dipping 
it  into  hot  water.  In  some  cases  a  plaster 
case  is  not  required. 

Piece- moulds  are  also  used  for  casts 
which  cannot  be  drawn  from  the  mould. 
They  are  formed  of  plaster,  and  jointed  to¬ 
gether.  Fig.  10  shows  a  piece-mould  for  a 
truss  in  five  pieces.  It  is  formed  in  the 
following  manner  : — 

The  pattern  is  laid  down  and  levelled  up 
all  round  to  the  requisite  height  with  clay, 
about  1  in.  wide.  Round  this  a  wall  of  clay 
or,  open  frame  is  laid.  The  pattern  is  oiled, 


When  piece-moulds  are  made  for  articles 
of  a  circular  or  irregular  form,  a  plaster  case 
is  made  (for  the  pieces  to  fit-  into.  A  good 
deal  of  ingenuity  will  be  exercised  in  making 
a  good  piece-mould,  but  when  well  made  it 
will  last  a  long  time  ;  and  the  only  drawback 
to  it  is  that  small  ridges  are  sometimes 
formed  at  the  joints  of  the  mould,  wdiich 
are  easily  removed  by  a  scraping  tool  before 
the  casts  have  set  hard. 

Measuring. — Plasterers’  work  on  wralls, 
ceilings,  and  stoothings  is  measured  by  the 
superficial  yard.  Ordinary  sized  openings 
are  generally  measured  in,  to  allow  for  the 
labour  of  plastering  the  jambs  or  reveals. 
When  the  openings  are  deducted,  the  jambs  ! 
and  reveals  are  measured  separately.  The 
quirking  of  beads  is  measured  by  the  lineal 
foot. 

Rough  casting  and  concrete  floors 
measured  by  the  superficial  yard. 


With  the  increasing 
demand  for  the  more 
complete  technical 
training  for  our 
craftsmen,  it  is  time 
the  City  Companies 
— the  lineal  descend¬ 
ants  and  represent¬ 
atives  of  the  old 
craft  guilds — should 
assert  their  old  pre¬ 
rogatives  in  the 
changed  conditions 
of  modern  industry. 
They  ought  to  do 
much  more  than 
they  are  doing  for 
the  advance  of  that 
training  in  crafts¬ 
manship  upon  which 
our  industrial  su¬ 
premacy  mainly  de¬ 
pends.  Our  crafts¬ 
men  have  not  the 
same  opportunities 
for  acquiring  skill 
in  hand-work  which 
they  formerly  pos¬ 
sessed  ;  and  this, 
therefore,  is  a  cogent 
reason  why  the  fac¬ 
tory  system  of 
minute  division  of 
labour  should  be 
supplemented,  and 


are 


its  evil  effects  upon  individuals  corrected, 
by  the  encouragement  of  an  increased  taste 
for  hand-work.  For  in  hand- work,  after  all, 
and  not  in  the  automatic  production  of 
machine-made  goods,  lies  true  individuality 
and  artistic  craftsmanship.  Our  suggestions, 
in  brief,  are  as  follows : — That  the  Iron¬ 
mongers,  Armourers  and  Braziers,  and  other 
allied  Companies,  shall  not  confine  then- 
operations  to  London  only,  but  shall  include 
the  provinces  in  one  broad  scheme  of  prac¬ 
tical  training  for  the  iron-woi’k  trades.  That 
local  centres  shall  be  formed  in  connection 
with  local  technical  schools,  managed  by  local 
committees,  working  in  unison  with  the  City 
Companies.  That  local  exhibitions  shall  be 
held  annually,  and  prizes  and  certificates 
offered,  and  that  the  work  of  the  prize¬ 
winners  from  all  local  centres  shall  be 
selected,  and  again  exhibited  in  London,  and 
higher  prizes  offered  for  the  best  productions 
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of  the  local  prize-winners.  In  this  way, 
London  and  the  country  towns  will  be 
brought  into  touch  with  one  another,  a 
generous  spirit  of  rivalry  will  spring  up 
among  craftsmen  who  are  at  present  practi¬ 
cally  as  much  sundered  as  though  they  lived 
at  the  Antipodes,  and  such  a  stimulus  will 
have  been  given  to  artistic  hand-work  that 
will  revive  the  best  traditions  of  the 
mediaeval  ages,  and  do  more  to  counteract 
the  depressing  influences  of  the  modern 
factory  system  than  any  of  the  recognised 
labour  movements  of  the  time. 

As  regards  the  nature  of  the  work  to  be 
done,  it  is  clear  that  it  must  in  all  cases  be 
work  which  can  be  done  at  home,  without 
the  aid  of  machines — that  is,  with  tools  and 
appliances  operated  by  hand  only,  without 
the  aid  of  motive-power.  This  puts  whole 
classes  of  metal- work  out  of  the  category  at 
once  ;  but  it  would  embrace  light  forging, 
light  casting  in  brass,  all  model  work,  all 
repousse  work,  work  in  bent  iron,  and  all  art 
iron-work  suitable  for  lamp  brackets,  screens, 
grilles,  hinges,  locks,  and  almost  all  work 
in  bent  and  hammered  brass  and  copper,  for 
domestic  and  ecclesiastical  service.  It  would 
be  advisable,  perhaps,  to  give  a  wide  range  of 
choice  of  subjects  to  intending  competitors  in 
the  field  of  design ;  yet,  in  some  classes  it  would 
seem  fairer  to  issue  a  design  to  be  worked 
to— prizes  to  be  given  for  the  most  perfect 
embodiment  of  that  particular  design.  In 
the  case  of  model  work,  for  example, 
engines  and  other  motors,  and  mechanisms 
might  figure  largely  in  the  general  class  ;  but 
in  special  classes  it  would  be  well  to  con¬ 
fine  competitors  to  the  execution  of  small 
models  in  metal  illustrative  of,  say,  funda¬ 
mental  mechanical  movements,  kinematic 
chains,  and  the  simple  machines  and  motors. 
In  this  way  a  knowledge  of  the  leading 
principles  of  mechanics  would  be  combined 
with  handicraft.  Further,  in  this  time  of 
the  development  of  the  applications  of  elec¬ 
tricity,  models  of  the  various  types  of 
dynamos  and  of  installations  of  electric 
lighting  might  be  placed  in  special  classes 
for  competition.  So,  too,  boring  small 
cylinders  to  micrometer  measurements,  and 
originating  straight-edges  and  small  surface 
plates,  chasing  screws  by  hand,  filing  cubical 
blocks,  and  so  forth,  somewhat  on  the  lines 
of  the  competition  for  Whitworth  scholar¬ 
ships,  might  be  made  matters  of  special 
competition.  This  would  be  fair  and  equal, 
because  the  question  of  design  would  not 
come  in  to  complicate  the  choice  of  the 
judges  in  making  awards  for  workman¬ 
ship. 

The  expenses  of  such  exhibitions  would 
not  have  to  be  borne  wholly  by  the  Livery 
Companies.  They  could,  however,  do  a  very 
reat  deal.  Vast  potentialities  lie  in  the 
ronmongers’  corporate,  and  trust  income 
of  £21,000,  and  in  the  similar  combined 
income  of  £8,000  of  the  Armourers.  But 
there  is  no  doubt  that  the  technical 
schools  would  be  willing  to  accept  a 
share.  Public  subscriptions  would  not  be 
wanting,  nor,  perhaps,  in  time,  grants  of 
public  money.  Only  in  the  incipient  stages 
would  difficulties  present  themselves.  There 
is  good  work  to  be  done  in  this  direction  ; 
and  none  are  so  well  fitted  to  take  the 
initiative  as  the  City  Companies,  with  vested 
interests  in  the  very  heart  of  the  empire, 
and  with  the  traditions  and  prestige  of  cen¬ 
turies.  Only  those  who  are  intimately 
acquainted  with  -workmen  have  any  idea 
how  devoted  these  men  are  to  the  pursuit 
of  hobbies.  There  is  hardly  a  workman 
without  his  pet  hobby.  Here,  then,  is  a 
fruitful  soil  for  the  City  Companies  to 


develop,  to  the  advantage  of  the  work-people 
themselves,  and  in  the  best  interests  of  the 
nation.  The  Press  should  insist  upon  this. 


COUNTRY  CARPENTRY:  A  COW  LODGE 
OF  WOOD. 

BY  CHOPSTICK. 


1  have  commenced  with  a  common  cow 
lodge  such  as  is  to  be  found  in  every  farm¬ 
yard.  Fig.  1  is  the  front  elevation,  showing 
the  roof  in  skeleton — that  is,  before  the  tiles 
are  on.  It  is  built  entirely  of  wood,  except 
the  quoins  (a,  a),  which  are  brick,  and  the 
foundation  walls  (b,  b),  which  are  also  brick  : 
there  are  many  lodges  without  even  this, 
the  posts  being  put  into  the  ground,  and  the 
sills  laid  on  the  surface,  but  the  better  job 
is  as  here  shown  :  brick  foundations  carried 

2  ft.  out  of  the  ground  for  the  sills  to  rest 
on,  and  brick  quoins  the  same  height  to 
receive  the  bottom  of  posts. 

As  the  roof  of  these  buildings  is  usually 
framed  on  the  ground  at  the  timber-yard,  I 
will  proceed  with  that  first.  We  never  get 
timber  long  enough  to  enable  us  to  get  a 
piece  30  ft.  long,  so  the  first  thing  to  be 
done  is  to  splice  the  plates,  or,  as  it  would 
be  called  in  some  places,  “  scarf  ”  them.  The 
best  way  to  do  this  is  that  shown  in  Fig.  3. 
I  will  suppose  we  are  splicing  the  front  plate, 
which  is,  or  should  be,  6  in.  square.  Before 
commencing  the  splicing,  decide  which  is  to 
be  the  top,  front,  or  outside  ;  the  former 
should  be  a  round  side,  and  the  latter  a 
hollow  side,  for  reasons  which  will  be  under¬ 
stood  by  everyone  who  has  had  any  dealings 
with  timber.  This  being  decided  on,  we 
have  a  face  to  work  from.  We  now  take  the 
iron  square  (shown  in  Fig.  5),  and  putting 
the  long  side,  which  is  1.}  in.  wide,  level  with 
the  front,  we  make  a  pencil  mark  along  it, 
then  moving  the  square  to  that  mark,  we 
make  another  and  then  another  in  the  same 
way,  when  the  timber  will  be  divided  into 
four  equal  portions.  This  answers  the  same 
purpose  as  the  mortise  gauge  does  in  setting- 
out  joiners’  work.  Each  member  of  the 
splicing  should  be  4  in.  long,  which  will 
make  the  whole  length  of  the  splicing  16  in., 
and,  if  properly  done  and  pinned  tightly,  it 
will  .be  very  stiff  and  strong.  But  I  am  get¬ 
ting  on  too  fast,  it  must  only  be  fastened  to¬ 
gether  temporarily,  as  a  piece  of  oak  30  ft. 
long  and  6  in.  square  would  be  rather  an 
awkward  piece  to  handle.  I  need  not  say 
anything  about  the  back  plate,  as  that 
should  be  done  in  the  same  way. 

The  next  thing  to  be  done  is  to  mortise 
the  front  and  back  plates  to  receive  the  end 
plates,  which  is  shown  in  Fig.  9,  the  piece 
at  w  being  simply  waste  timber,  which 
should  be  left  on  at  present.  Be  sure  and 
cut  away  at  x  in  the  tenon,  and  allow  for 
same  when  setting  out  the  mortises  ;  these 
mortises  and  tenons  will  be  set  out  with  the 
square  instead  of  gauges  in  the  same  -way  as 
described  before.  Having  made  the  mortises 
and  tenons  at  all  four  corners,  put  the  front 
plate  on  some  blocks  so  that  it  is  perfectly 
straight ;  place  the  back  plate  in  its  proper 
position,  and  insert  the  end  plates  in  their 
proper  mortises,  when,  if  they  do  not  fit, 
they  should  be  made  to  do  so  by  saw-scarving 
the  shoulders.  I  forgot  to  mention  that  a 
f  in.  hole  should  be  bored  through  each 
mortise  before  fitting  together  ;  this  is  for 
the  pin.  When  the  corners  are  fitted  per¬ 
fectly,  mark  the  pinhole  on  the  tenon  with 
the  same  bit  as  it  was  bored  with  (this  is 
called  “  pooking”  it),  and  then  knock  them 
apart  and  bore  the  hole  in  the  tenon  a  bit 


nearer  the  shoulder  than  the  mark,  v’hicli 
will,  on  the  pin  being  driven  in,  <*!raw  them 
firmly  together  and  make  a  good  strong  job. 

All  the  corners  and  splicings  being  now 
pinned  together  temporarily,  block  the  ring 
thus  formed  level  and  straight,  and  out  of 
winding,  and  this  being  done,  the  next  thing 
to  do  is  to  fit  on  the  ties,  L.  I  have  shown 
the  proper  way  to  do  this  in  Figs.  5  and  8, 
the  former  showing  how  to  apply  the  iron 
square  so  as  to  get  a  good  fit,  and  the  latter 
showing  the  “  corking,”  as  it  is  called,  cut, 
the  shaded  portions  being  cut  out,  and 
leaving  a  dovetail  in  the  middle  which  can 
be  marked  on  the  plates.  Both  ends  of  the 
ties  should  be  marked  at  once,  asht  is  a  great 
chance  if  they  do  not  twist  somewhat,  but 
by  striking  with  the  square  as  shown,  they 
will  bed  down  perfectly  even  if  they  are  1  in. 
out  of  truth.  The  ends  can  be  left  to  be  cut 
off  after  the  rafters  are  on.  We  have  now 
the  ring  with  the  ties  “  corked  ”  on,  and  will 
next  frame  the  principal  rafters. 

First  take  a  common  rafter  and  set  it  cut 
to  the  proper  length  ;  this  is  usually  found 
as  follows  :  if  the  roof  is  to  be  covered  with 
tiles  the  rafters  should  be  as  many  times  8  in. 
in  length  as  the  building  is  feet  in  width 
(if  slates,  7  in.  will  do) ;  thus  the  present 
building  being  15  ft.  wide,  we  must  get  our 
rafters  fifteen  times  8  in.  long — that  is,  10  ft. ; 
but  as  this  is  the  length  from  the  backing  or 
throat,  we  must  allow  another  6  in.  for  the 
foot.  We  now  draw  a  rough  sketch  of  the 
roof  on  a  board,  when  it  is  an  eas-y  matter 
to  get  the  proper  bevels  ;  the  thickness  of 
the  backing  is  usually  If  in.  We  now  cut 
two  common  rafters  and  try  them  as  they 
will  have  to  go,  when,  if  they  do  not  fit,  they 
must  be  altered  until  they  will.  When  this 
is  the  case,  mark  one  for  the  model  and  cut 
all  the  others  from  it. 

It  is  the  principals  only  we  will  deal  with 
now.  Having  got  them  cut,  take  a  pair  of 
them  and  lay  them  on  tho  frame  of  the 
building  with  the  feet  in  their  proper  place, 
and  the  tops  resting  on  the  tie  ;  put  a  block 
between  them  at  the  top  an  inch  thick  to 
answer  as  the  ridge  or  pitch-board  for  the 
time  being,  then  take  a  “  collar  ”  (n,  Fig.  10) 
and  lay  it  on  the  rafters  about  half-way  up, 
but  be  sure  and  get  it  the  same  distance  up 
on  both,  and  mark  on  the  rafters  for  the 
mortises,  and  on  the  collar  for  the  shoulder. 
These  are  usually  put  together  with  what  is 
called  a  “  bare-faced  ”  tenon — that  is,  only 
one  shoulder— and  the  collar  being  only 
2  in.  thick,  while  the  rafter  is  3  in.,  it  will 
bring  it  right.  The  tenons  should  be  cut  to 
the  shape  shown  in  Fig.  10,  as  they  are 
then  easier  to  mortise  and  put  together. 
Before  putting  together  for  good,  cut  the 
notches  for  the  purlin,  i,  when  the  principal 
can  be  pinned  together  finally,  and  the 
other  framed  in  the  same  way  on  top  of  it 
so  as  to  get  them  both  alike.  The  next  thing 
to  be  done  is  to  set  the  rafters  out.  First 
measure  off  half  the  width  of  the  building 
at  each  end  for  the  hips,  then  set  out  between 
so  as  the  rafters  come  even  distances  apart , 
do  this  both  back  and  front,  and  also  on  the 
pitch-board,  M,  which  is  usually  a  1  in. 
board,  then  put  up  the  principal  rafters  close 
to  the  ties  as  shown  at  H,  Fig.  1  ;  put  in  the 
pitch-board,  and  nail  temporarily.  Put  up 
the  common  rafters  which  come  at  the  end 
of  pitch-board  close  to  the  hips,  as  at  o 
(Figs.  1  and  7),  also  the  “jack”  rafter  (?,' 
Fig.  7) ;  this  is  only  a  common  rafter. 

Having  done  this  at  each  end,  we  will 
proceed  to  fit  the  hips  (k,  Figs.  1  and  7).  To 
do  this,  cut  off'  the  corners  as  shown  at  R 
(Fig.  7),  and  hold  the  hip  in  its  place  and 
strike  it ;  you  will  not  get  it  right  the  first 
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time,  but  do  not  cut  it  too  short,  and  you  will 
then  manage  it  after  two  or  three  tries.  When 
it  fits  properly,  try  if  it  will  fit  the  other  j 
corners  as  it  should  do  ;  if  so,  you  can  cut  j 
the  other  three  by  it.  The  short  rafters  j 
which  come  to  the  hips  will  require  no  ex-  | 
planation,  as  they  only  want  cutting  the  j 
same  as  the  common  rafters  at  the  foot,  and  j 
the  right  bevel  to  fit  the  hip  at  the  top,  but  j 
they  should  all  be  fitted  and  tacked  up.  The 
purlin  can  now  be  knocked  into  its  place  | 
and  fitted  to  the  hips,  and  oar  roof  is  done  j 
so  far.  We  have  now  to  number  every  j 
piece  with  red  chalk  before  taking  down,  j 
This  is  best  done  with  letters,  not  figures.  | 


as  the  back  is  framed  in  the  same  way,  one 
explanation  will  do  for  the  lot.  First  frame 
the  plate  f.  and  the  sill  f  to  the  posts  c,  c,  c, 
then  cut  in  the  braces,  and  last  the  quarter¬ 
ing,  which  should  be  mortised  into  the  plate 
and  sill,  and  nailed  to  the  braces.  I  know 
it  is  the  way  in  some  places  to  put  the  braces 
in  pieces,  but  that  is  decidedly  wrong,  and 
should  never  be  done.  The  whole,  having 
been  fitted  and  numbered,  can  be  taken  to 
pieces  again,  and  now  we  can  put  the  build¬ 
ing  up  in  its  proper  place.  This  will  require 
but  few  instructions,  as  it  will  be  apparent 
to  the  most  inexperienced  that  the  sides  must 
first  be  put  up  and  then  the  roof.  However, 


also  at  the  splicings.  The  end  plates  can 
now  be  placed  in  position  and  pinned  to  the 
front  and  back  plates  at  the  corners,  and  the 
frame  of  the  budding  is  safe. 

Next  get  on  the  ties  and  pin  to  the  teazle 
posts  in  front,  and  drive  down  into  the  cork¬ 
ing  at  the  back  :  this  will  fix  the  plates  at 
the  proper  distance  apart  to  receive  the 
principal  rafters,  which  should  next  be  nut 
on  and  fixed,  and  then  the  jack  and  hip 
rafters,  all  these  being  nailed  both  top  and 
bottom.  The  quartering  can  be  filled  in  at 
the  back  and  ends,  being  careful  to  get  the 
pieces  in  the  right  place  according  to  their 
numbers,  and  also  not  to  drive  the  plates  up 


Cow  Lodge  of  Wood.  Fig.  1. — Front  Elevation.  Fig.  2. — Elevation  of  End  (Side  Framing  only).  Fig.  3. — Method  of  splicing  Front  Plate.  Fig.  4- 
Method  of  fixing  or  “  corking  ’’  Tie.  Fig.  5. — Method  of  applying  Square  in  fitting  Tie.  Fig.  6.— Teazle  Post,  showing  Tenons.  Fig.  7. — Plan  of 
Roof  Frame,  showing  Hips  and  Jack  Rafter  in  Position  at  one  End.  Fig.  8.— Underside  of  Tie,  showing  “corking.”  Fig.  9.--Detail  ot  Mortise  and 
Tenon  joining  End  and  Front  Plates.  Fig.  10.— Elevation  of  Roof  Principals.  A,  Front  Quoins  (Brickwork) ;  B,  Brick  Foundations  ;  C,  Corner  Posts  ; 
D,  Teazle  Posts ;  E,  Plates  ;  F,  Sills  ;  G,  Padding  Sills ;  H,  Principal  Rafters  or  Roof  Trusses  ;  I,  Purlins  ;  K,  Hip  Rafters  ;  L,  Ties  ;  M,  Ridge  or 
Pitch-hoard ;  N,  Collars  :  0,  Common  Ratters  ;  P,  Jack  Ratters ;  R,  Corner  where  Hip  comes ;  S,  Tenon  to  fit  in  Plate ;  T,  Tenon  to  fit  in  Tie ; 
U,  Tenon  to  fit  Padding  Sill ;  W,  Waste  End  of  Plate  ;  X,  Haunching  of  Mortise  and  Tenon. 


I  will  give  a  few  examples  of  abbreviations 
when  it  runs  to  long  numbers  :  for  30,  instead 
of  XXX.  we  make  three  strokes  and  cross 
them  ;  for  35,  three  and  a  half,  and  so  on. 
All  the  numbering  being  done,  the  roof  may 
be  taken  down,  and  the  plates  taken  apart, 
and  we  will  proceed  with  the  “  teazle  ”  posts 
(Fig.  6).  These  go  in  front  immediately 
under  the  ties,  and  the  tenon,  s,  is  to  go  into 
the  plate,  and  the  tenon.  T,  into  the  tie ; 
therefore  to  fit  these  it  will  be  necessary  to 
turn  the  ties  over  and  put  the  plates  on  top 
of  them,  when  they  can  be  fitted  and  bored 
for  pins  as  before.  This  being  done,  the 
padding  sills  can  be  mortised  and  pinned  on 
the  bottom  of  the  posts,  u  (Fig.  6). 

We  have  now  to  frame  the  back  and  two 
ends.  I  have  shown  one  end  in  Fig.  2,  and 


I  will  explain  in  a  few  lines  the  best  way  to 
proceed.  First,  of  course,  the  sills  must  be 
put  in  their  place  on  the  brick  foundations  ; 
sometimes  they  are  bedded  on  in  mortar, 
though  it  is  not  necessary,  and  for  my  own 
part  I  think  it  is  best  done  without.  The 
sills  being  in  their  places,  and  pinned 
together  at  the  corners  permanently,  next 
put  up  the  corner  posts— these  can  be  braced 
by  two  small  slips  of  wood  (tiling  laths  will 
do) — and  when  all  four  are  up,  place  the 
centre  posts  in  their  mortises  and  put  on 
the  back  plate,  and  pin  same  together  at  the 
splicings.  Then  pin  the  padding  sills  on  to 
the  teazle  posts  and  stand  them  on  their 
quoins  ;  prop  them  up  with  a  common  rafter 
or  two,  then  place  the  front  plate  on  them  a 
piece  at  the  time,  and  pin  to  the  posts,  and 


in  nailing  the  short  quarterings.  Next  fill 
in  the  hips  with  the  short  rafters  or  strutters, 
and  then  the  common  rafters  between  the 
principals  ;  put  on  the  eave-lath.  and  our 
lodge  is  finished  ready  for  the  tiles,  which 
do  not  concern  us.  I  omitted  to  mention 
that  the  purlins  should  be  put  in  their  places 
immediately  after  the  principals  are  up. 

I  have  described  one  of  the  better  kind  of 
farmyard  buildings.  There  are  many  modi¬ 
fications  of  the  same,  but  these  instructions 
will  enable  anyone  to  erect  any  of  them  if 
called  upon  to  do  so.  There  are  some  in  which 
the  brick  foundation  comes  to  the  surface 
only,  and  some  dispense  with  it  altogether, 
simply  laying  a  brick  here  and  there  to  keep 
the  sills  from  the  earth  ;  some  aie  placed  on 
wood  stumps  planted  in  the  ground,  and 
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some  (and  these  are  the  commonest  of  all) 
are  formed  by  wood  posts  in  the  ground, 
and  the  roof  chopped  up  out  of  chestnut 
poles.  These  last  are  often  built  by  an 
agricultural  labourer, and  are  usually  covered 
in  with  thatch,  but  I  have  been  called  upon 
to  build  several  in  my  time,  though  1  trust 
I  shall  never  have  to  do  another  as  in  common 
with  most  workmen.  I  am  not  fond  of  using 
the  broad  axe,  which  is  the  principal  tool 
required  in  erecting  this  sort  of  building. 


HOW  TO  MAKE  A  PHONOGRAPH. 

BY  WILLIAM  DUFF. 


Details  of  Construction— The  Base — The  Up¬ 
rights— The  Screw  Shaft -The  Cylinder 
Method  of  Casting  —  The  Mouthpiece— 
The  Stylus— The  Diaphragm — Turning  the 
Cylinder. 

Having  in  the  last  chapter  briefly  stated 
the  principles  upon  which  the  phonograph 
works,  I  will  without  further  ado  proceed  to 
give  details  of  construction,  or,  in  other 
words,  to  tell  the  readers  of  this  paper 
“  How  to  make  a  Phonograph.” 

Let  me  say  this,  however,  before  starting  : 
it  will  not  be  necessary  to  adhere  strictly  to 
the  sizes  which  I  have  given.  The  reader, 
if  he  decides  to  make  one,  may  make  it  any 
•size  he  pleases,  but  each  part  must  bear  a 
certain  relationship  to  surrounding  parts. 
For  instance  :  the  needle  must  be  fixed  so  as 
to  touch  the  cylinder,  and  be  capable  of 
•adjustment;  the  cylinder  itself  must  have 
sufficient  space  betwmen  the  uprights  to 
travel  backwards  and  forwards  in.  So  I 
would  advise  you  to  set  out  every  piece  full 
size  before  commencing  the  work  of  con¬ 
struction. 

Fig.  1  (see  Work,  No.  167,  page  164)  is  a 
front  elevation,  with  the  mouthpiece  and 
diaphragm  removed.  Each  part  is  lettered, 
and  is  of  reduced  proportions  to  one  which 
I  have  made,  a  is  the  base,  which  should  be 
made  of  good  stuff,  with  a  drawer  in  the  bot¬ 
tom  in  which  the  blank  phonograms  may  be 
kept.  The  size  should  be  15  iD.  x  71  in.  X 
2|  in.  The  mouldings  of  the  drawing  may  be 
copied,  as  they  look  very  well,  and  answer 
the  purpose  admirably,  b,  b,  are  the  standards 
or  uprights.  They  should  be  made  of  inch- 
stuff  ;  their  shape  and  size  will  be  seen  at 
Fig.  2.  Make  two  pieces,  then,  like  Fig.  2, 
and  fit  carefully  two  small  pieces  of  the 
same  stuff',  like  Fig.  3.  After  they  have  been 
carefully  fitted  together,  fasten  the  small 
piece  with  two  screws,  as  shown  in  Fig.  4, 
and  then  with  a  f  in.  bit  bore  a  hole 
:in  each,  taking  care  to  have  the  hole 
an  the  position  shown  in  the  figure.  The 
holes  are  the  bearings  for  the  shaft. 
'This  completes  the  standards,  and  they  may 
be  placed  in  position  upon  the  base,  and 
fastened  with  screws  passing  from  under¬ 
neath.  They  should  be  not  less  than  10  in. 
■apart,  and  about  |  in.  from  the  front  of  the 
base,  c,  in  Fig.  1,  is  the  top,  and  is  simply 
a  piece  of  wood,  like  the  standards,  12  in.  X 
•3  in.,  with  a  hole  1|-  in.  bored  in  the  centre. 
It  is  hinged  to  the  standards,  as  shown  at  F. 
Two  brass  knobs,  shown  at  g,  may  be  put  at 
the  corners.  These  serve  a  twofold  purpose : 
they  look  ornamental ;  at  the  same  time, 
they  act  as  stops  to  prevent  the  mouth¬ 
piece  from  knocking  against  the  cylinder 
when  the  phonograms  are  being  placed  upon, 
or  removed  from,  the  cylinder.  The  shaft, 
D,  is  a  rod  of  f  in.  iron  or  steel,  17  in.  long, 
one  end  of  which  is  tapped  not  less  than 
5£  in.  The,  pitch  of  the  screw  should  be 


about  fourteen  threads  to  the  inch.  The 
success  ot  the  instrument  depends  in  a  great 
measure  upon  the  accuracy  of  the  shaft ;  so, 
unless  our  amateur  is  well  up  in  lathe 
manipulation,  I  would  advise  him  to  get  this 
made  by  a  practical  man.  I  got  mine  made  by 
an  old  friend  who  takes  a  pride  in  doing  such 
work,  and  a  finer  piece  of  work  I  have  never 
seen.  Alter  the  shaft  has  been  made  as 
directed,  two  small  holes  should  be  drilled  in 
it  at  right  angles  to  each  other,  about  the 
centre,  or  7  in.  from  the  screwed  end.  Two 
nails,  or  pins,  are  passed  through  these  holes 
when  the  cylinder  is  being  cast  upon  it,  to 
prevent  the  possibility  of  the  cylinder  turn¬ 
ing  round  upon  the  shaft.  This  will  be  seen 
at  Fig.  10,  where  a  piece  of  the  shaft  is 
shown  with  the  nails  in  the  holes.  The 
cylinder  (marked  E  in  Fig.  1)  is  made  of 
plaster-of-Paris.  It  is  4  in.  in  diameter  and 
4£  in.  long,  and,  as  already  indicated,  it  is 
cast  upon  the  shaft.  To  do  so,  a  mould  will 
be  required.  This  may  be  made  by  a  tin¬ 
smith,  or  an  old  meat-tin  may  serve  the  pur¬ 
pose,  but  the  plan  which  I  adopted  was  as 
follows  :  I  got  a  round  piece  of  wood  4\  in. 
in  diameter,  with  a  hole  in  the  centre  to 
allow  the  shaft  to  pass  through,  and  then  I 
took  a  piece  of  pasteboard,  and  made  a  tube 
by  bringing  the  two  ends  together  and 
gluing  a  strip  of  stout  paper  on  the  out¬ 
side  at  the  join.  I  then  tacked  this  to  the 
wood.  The  inside  measurement  was  4l  in. 
X  4f  in.  This  mould  was  a  complete  suc¬ 
cess,  and  saved  the  trouble  of  getting  a  tin 
one  made. 

The  next  thing  will  be  the  casting  ®f 
the  cylinder,  and  if  you  have  had  no  ex¬ 
perience  in  using  plaster-of-Paris  you  need 
not  be  disappointed  if  the  first  attempt  is 
a  failure.  However,  “  never  venture,  never 
win.”  Get  14  lbs.  of  the  best — “well- 
boiled,”  I  think,  is  the  builder’s  term — and 
before  mixing  with  water  place  the  shaft 
in  position  in  the  mould.  First  pass  the 
nails  or  pins  through  the  holes  as  before- 
mentioned,  and  pass  the  shaft  through  the 
hole  in  the  wooden  bottom.  The  top  of 
the  mould  should  come  flush  with  the  end¬ 
ing  of  the  screwed  part  of  the  shaft— he., 
5£  in.  from  the  end  and  the  bottom  7|  in. 
from  the  other.  The  shaft  must  be  rigidly 
fixed  in  this  position,  and  perfectly  central 
from  the  side  of  the  mould.  When  all  this 
has  been  arranged  satisfactorily,  mix  the 
plaster  with  water  in  a  large  wide-mouthed 
vessel,  such  as  a  wash-hand  basiD,  stirriug 
all  the  time,  to  prevent  it  getting  lumpy, 
to  the  consistency  of  Nestle’s  Swiss  milk 
or  pancake  dough. 

When  this  has  been  done,  pour  it  care¬ 
fully  into  the  mould,  and  wait  patiently  for 
it  to  set.  Do  not  hurry  this  process  in 
any  way.  In  the  meantime,  you  can  be 
getting  on  with  something  else. 

At  Fig.  5  is  shown  a  small  piece  of  brass, 
which  is  to  act  as  a  guide  for  the  screw. 
It  is  made  from  sheet  brass  iVin.  thick, 
and  shaped  as  shown,  and  must  fit  nicely 
in  the  thread  of  the  screw  of  the  shaft.  Two 
small  holes  are  drilled  in  the  corners  of  it, 
through  which  pass  two  small  screws  to 
fasten  it  in  position  in  the  inside  of  the  left- 
hand  standard.  It  is  indicated  by  the  dotted 
lines  in  Fig.  4.  The  mouthpiece,  or  funnel, 
may  now  be  prepared ;  it  can  be  turned 
from  a  piece  of  wood  in.  X  1|  in.  square. 
Fig.  7  explains  this  fully.  For  the  stylus,  or 
needle,  a  large-sized  sewing-needle  about  2  in. 
long  may  be  employed.  Soften  it  by  beat¬ 
ing  to  redness,  and  allowing  it  to  cool  gradu¬ 
ally  ;  nip  off  the  eye,  and  tap  a  fine  thread 
upon  it  for  about  g  in.  ;  make  two  small 
nuts,  tapped  inside  to  fit  the  screw  on  the 


needle.  This  done,  bend  the  needle  twice 
at  right  angles,  and  then  turn  down  the  point. 
It,  when  complete,  should  look  like  Fig.  8. 
Now  get  a  small  block  of  wood  or  cork, 
about  f  in.  X  £  in.  square ;  bore  one  hole 
right  through  from  side  to  side,  and  another 
in  the  bottom  about  %  in.  up.  Make  or  buy 
a  small  brass  screw  with  a  flat  head,  and  a 
square  nut.  Fasten  the  nut  in  the  wood  or 
cork  by  first  sinking  it  in  flush,  and  then 
utting  a  drop  of  glue  or  cement  of  some 
ind  to  keep  it  in  its  place  ;  put  in  the 
screw,  which  must  have  plenty  of  room  to 
pass  upward,  if  required  :  this  is  for  adjust¬ 
ing  the  pressure  of  the  needle  upon  the 
cylinder.  Run  one  of  the  nuts  upon  the 
needle  as  far  as  it  will  go,  and  pass  the 
screwed  end  through  the  hole  in  the  block  ; 
put  on  the  other  nut,  and  fasten  up.  Before 
putting  the  needle  in  the  block,  it  will  be 
well  to  re-temper  it,  and  it  will  be  advisable 
to  flatten  it  out  a  little  where  the  adjusting 
screw  touches  it. 

This  completes  the  needle  and  its  mount¬ 
ings.  The  diaphragm  is  simply  a  thin  cir¬ 
cular  metal  plate,  about  2g  in.  in  diameter. 
It  may  be  made  from  photographer’s  ferro¬ 
type  or  the  bottom  of  a  Swiss  milk-tin. 
Whatever  it  is  made  from,  it  must  be  per¬ 
fectly  flat,  with  no  buckles  round  the  edge, 
The  block  carrying  the  needle  should  ba 
cemented  to  the  centre  of  the  diaphragm 
with  melted  shellac  or  Carter’s  liquid 
glue. 

Now,  by  this  time  I  fancy  the  cylinder 
will  be  as  hard  as  ever  it  will  be,  and  will  be 
ready  for  truing  up.  This  can  be  done  in  a 
turning  lathe ;  but  if  you  have  not  such  a 
useful  tool  in  your  possession  do  not  des¬ 
pair,  for  it  can  be  done  in  its  own  frame.  I 
presume  you  have  the  standards  fitted  to 
the  base  either  by  screws  or  tenons,  and  the 
fly-wheel  with  handle  fitted  to  the  shaft. 
By  all  means  have  a  fly-wheel,  and  let  it  be 
solid,  as  this  helps  greatly  to  ensure  a  uni¬ 
formity  of  speed  when  rotating  the  cylinder. 
A  fly-wheel  from  a  hand  sewing-machine, 
with  the  handle  attached,  might  be  used 
for  this  purpose.  This  being  arranged,  take 
out  the  screws  from  the  small  pieces  (Fig.  3) 
in  both  standards,  and  place  the  shaft  in  its 
position.  See  that  the  small  brass  plate 
catches  the  thread  of  the  screw.  Replace 
the  pieces,  and  screw  them  up  tightly. 
Turn  the  handle,  and  you  will  find  that  the 
cylinder  while  rotating  will  travel  endwise 
until  stopped  by  the  standard.  Reverse 
the  motion,  and  you  will  find  that  it 
will  travel  back  until  it  reaches  the  other 
standard. 

If  you  have  been  reading  carefully,  you 
will  have  observed  that  I  allowed  J  in.  when 
casting  the  cylinder  for  truing  up.  The 
ends  should  be  done  first ;  they  will  not 
want  much  doing.  Take  a  long-  b  laded  knife 
— such  as  a  table-knife— and  hold  the  edge 
against  the  cylinder  -}  turn  the  handle,  and 
by  this  means  you  will  be  able  to  scrape  the 
ends  nice  and  smooth,  and  square.  The 
turning  of  the  face  will  be  rather  more  diffi¬ 
cult.  Get  a  small  turning  chisel,  pass  it 
through  a  cork,  and  fix  it  fast  in  the  hole 
of  the  top,  c  (Fig.  1),  and  allow  it  only  to 
touch  the  cylinder  lightly ;  on  turning  the 
handle,  the  cylinder  will,  of  course,  travel 
underneath  the  chisel,  and  the  chisel  will 
perform  its  part  with  precision.  The  cylinder 
must  be  turned  backwards  and  forwards 
several  times,  as  the  chisel  must  only  scrape 
the  surface.  A  little  patience  and  care  are 
necessary  at  this  point,  as  the  plaster  is 
very  easily  chipped  and  spoiled.  The  hinged 
top  will  be  a  help  in  regulating  the  pressure 
of  the  chisel. 
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Patents  and  Patentees. — On  the  14th 
of  July  last  the  President  of  the  Board  of 
Trade  announced  in  the  House  of  Commons, 
that  “  The  country  ought  not  to  look  upon 
the  Patent  Office  as  a  permanent  source  of 
income,”  and  that  “it  should  be  considered 
whether  a  reduction  might  not  be  made  in 
the  fees  on  Patents  charged  in  the  interval 
between  four  and  eight  years,  so  as  to  ex¬ 
tend  the  cheap  protection  now  given  for 
four  years  to  a  longer  period.”  It  is  gratifying 
to  find  that  the  Chancellor  of  the  Exchequer 
in  his  Budget,  which  he  introduced  on  the 
11th  of  April,  announced  that  on  the  20th 
of  September  next  a  reduction  will  be  made 
in  the  Benewal  Fees,  and  that  they  will 
stand  at  £3,  £6,  £7,  and  £8  respectively' ; 
the  fifth  and  sixth  years  will  be  £9  and  £10  ; 
and  after  that  they  will  be  £11,  £12,  £13, 
and  £14  a  year  respectively,  and  stated  that 
it  is  “a  reform  the  Government  does  not 
wish  to  delay.”  It  is  to  be  hoped  that 
the  Government  will  see  “  in  the  interests 
of  the  poorer  patenteesj  and  also  of  the 
further  development  of  invention,”  as  Mr. 
Goschen  expresses  it,  that  the  present 
outrageous  charge  for  a  Patent  ought  to 
be  brought  within  reasonable  bounds,  and 
that  the  grant  should  be  obtainable  for 
the  sum  of  £10,  of  which  £2  should  be 
paid  on  application,  £3  on  the  filing  of 
the  complete  specification,  and  at  the 
seventh  year  the  other  £5  should  be  paid 
if  it  is  intended  to  keep  the  Patent  in 
force.  This  reduction  would,  in  the  words 
of  Mr.  Goschen,  “  give  extreme  satisfaction 
to  an  extremely  large  class,”  and,  moreover, 
conduce  in  no  small  degree  to  the  “  interests 
of  the  poorer  patentees,  and  also  of  the  fur¬ 
ther  development  of  invention.”  He  also 
stated  that,  “with  regard  to  Patents,  the  new 
ones  taken  out  after  the  30th  of  September 
would  enjoy  the  diminution  of  fees,  but  he 
would  make  a  statement  later  on  as  to 
whether  Patents  taken  out  between  the  end 
of  the  financial  year  and  that  date  should 
enjoy  the  same  advantage.”  We  quite 
agree  with  the  remark  of  the  President  of 
the  Board  of  Trade,  that  “  the  country 
ought  not  to  look  upon  the  Patent  Office 


as  a  permanent  source  of  income  ”  ;  and 
seeing  that  the  Patent  Office  is  neither 
more  nor  less  than  a  Record,  or  Registry 
Office,  of  all  that  has  been,  is  being,  and 
will  be  done  in  Inventions  and  Patents,  is 
kept  up  entirely  at  the  cost  of  inventors 
and  patentees,  without  asking  for  the  ex¬ 
penditure  of  one  penny  from  the  Govern¬ 
ment,  it  is  very  certain  that  so  long  as  the 
sums  paid  by  inventors  and  patentees  meet 
the  cost  of  maintaining  the  establishment, 
that  is  all  that  can  reasonably  be  required. 
We  hope  that  the  increasing  intelligence 
manifested  on  this  subject  will  lead  to  the 
result  we  have  mentioned,  and  remove  the 
reproach  that  in  Great  Britain  more  is 
charged  for  an  inefficient  grant  than  in  any 
other  civilised  country,  and  that  the  Govern¬ 
ment  will  see  that  this  is  a  reform  they 
should  not  wish  to  delay. 

English  County  Art.— The  Hertford¬ 
shire  Society  for  the  Promotion  of  Art 
has  set  an  example  which  other  counties 
would  do  well  to  follow.  Its  object  is 
“  to  encourage  and  develop  art  through¬ 
out  the  county,”  among  all  classes,  and 
in  every  direction.  It  holds  an  exhibition 
yearly  in  each  of  the  chief  towns  of  the 
county  in  rotation,  at  which  prizes  are 
offered  for  drawings  and  paintings,  for  all 
kinds  of  wood  carving,  inlaying,  fretwork, 
hammered  and  bent  iron,  embossed  leather, 
and  other  branches  of  decorative  art.  The 
chief  feature  of  these  exhibitions  is  that  the 
exhibitors  are  allowed  to  hear,  through  their 
local  secretaries,  the  opinion  of  the  judges 
on  their  individual  work,  or,  if  at  the 
exhibition,  may  solicit  and  obtain  criticisms 
from  the  judges  themselves,  which  must  be 
very  helpful,  and  will  also  remove  the  cause 
of  sore  feeling  and  disappointment  apt  to  be 
generated  on  such  occasions,  when  exhibitors 
find  the  work  they  and  their  friends  have 
considered  absolutely  beautiful  passed  over 
or  condemned.  In  the  eyes  of  a  connoisseur 
such  work  is  often,  through  its  lack  of  art, 
“a  monument  of  misplaced  energy”  ;  but  if 
the  faults  are  pointed  out  to  the  worker,  and 
this  energy  turned  in  a  different  direction, 
the  failure  of  one  year  may  be  followed  by 
the  brilliant  success  of  the  next.  The 
Society  is  composed  of  two  divisions,  the 
first  consisting  of  members  and  associates 
who  subscribe  5s.  yearly,  the  second  of 
artisans  who  pay  Is.  a  year,  and  equally  rank 
as  members  and  associates.  Only  those 
belonging  to  or  “  connected  with  ”  the  county 
of  Hertfordshire  can  belong  to  the  Soolety, 
but  the  condition  for  honorary  membership 
is  wide.  Honorary  members  only  need  to 
be  “  persons  interested  in  art.”  A  wide 
latitude  is  also  allowed  in  the  matter  of 
artisans’  exhibits.  The  schedule  informs 
them  that  anything  they  may  have  made, 
even  if  not  included  in  the  prize  list,  may  be 
entered  for  competition  if  it  “partakes  of 
the  nature  of  art,”  and  is  accepted  by  the 
exhibition  committee.  A  special  prize  was 
given,  for  instance,  in  1891  for  heraldic 
painting,  and  in  the  first  exhibition  of  the 
Society,  held  in  Hertford  in  1889,  for 
some  walking  sticks  with  quaintly  carved 
heads,  cut  by  a  working  man  at  home. 
The  committee  of  the  Society  received 
a  grant  of  £1,500  from  the  County  Council 
to  enable  them  to  carry  on  technical 
education  in  the  villages,  which  they  are 
doing  with  great  success.  The  third  ex¬ 
hibition,  for  1892,  is  to  be  held  at  Watford 
in  October.  There  is  no  reason  whatever 
why  every  county  in  Great  Britain  and 
Ireland  should  not  have  a  similar  society  for 
the  promotion  of  art. 
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DESIGN  AND  DECORATION  OF  ALL 
AGES. 

BY  M.  H.  C.  L. 

Greek. 

The  chief  characteristics  of  Greek  art,  the 
characteristics  which  have  made  it  the  in¬ 
spiring  principle  for  the  art  of  the  whole 
civilised  world,  are  harmony,  proportion,  and 
restraint.  When  we  compare  Greek  deco¬ 


ration,  especially  at  its  best  period,  with 
savage  or  Oriental  decoration,  the  contrast  is 
very  striking.  That  remarkable  instinct  of 
perceiving  the  fitness  of  things,  and  avoid¬ 
ance  of  all  excess  which  pervaded  the  Greek 
genius,  is  nowhere  more  marked  than  in  this 
particular  branch  of  art.  Instead  of  covering 
the  whole  surface  of  an  object  with  a  crowded 
variety  of  ornament,  the  Greeks  understood 
the. beauty  of  plain  spaces,  and  so  applied 
their  decoration  as  to  give  an  effect  of  simple 


grandeur  in  the  aspect  of  the  whole,  while 
the  ornament  itself,  without  obtrusively 
distracting  the  eye,  gained  in  value  by  the 
sparingness  of  its  use.  When  the  Greeks 
decorated  a  moulding,  the  ornament  followed 
the  moulding,  and  its  shape  was  that  of  the 
section  of  the  moulding— a  rule  from  which 
the  less  artistic  Romans  departed,  so  deco¬ 
rating  their  mouldings  that  the  form  of 
them  was  lost,  to  the  ruin  of  the  general 
effect. 


Greek  Ornament.  Fig.  1. — Kecking'  of  Ionic  Column,  from  East  Portico  of  Erechtheum,  Fig.  2. — Athenian  Artificial  .Ornament.  Figs.  3  and  4. 
Decoration  on  Terra-Cotta  Vases.  Fig'.  5. — Ornament  on  Stele.  Fig.  6. — Les.f  on  Corinthian  Column  of  Temple  of  Artemis,  at  Ephesus.  Figs.  7  and  8. 
—Egg  and  Tongue  Mouldings.  Figs.  9,  10,  11,  12, 13,  and  14.— Varieties  of  Fret  Pattern.  Fig.  15—  Suastika.  Fig.  16.— Figures  on  Vase,  best  Period. 
Fig.  17.— Border  from  Vase,  Black  on  Red.  Fig.  18 —Asiatic  Animal  from  Vase,  Transition  Period.  Fig.  19.— Part  of  Door  Jamb  from  the  Ereehtheum. 
Fig.  20,— Ornament  from  Capital  of  Column,  Temple  of  Artemis  Eueleia  at  Athens, 
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a  chisel,  or  piece  of  tapered  wood  or  bone, 
and  the  patch  tucked  in,  as  shown  at  a 
(Fig.  3).  This  is  to  enable  you,  in  sewing 
the  patch  down,  to  get  the  stitches  as  far 
back  and  as  much  out  of  sight  as  possible. 

For  sewing  it  to  the  sole,  a  sewing  awl 
must  be  used  :  it  is  similar  to  the  closing 
awl,  only  a  stouter  and  wider  blade. 

The  thread  for  ordinary  work  will  need 
to  be  about  ten  cord  of  No.  9  Patent  (price, 
2d.  per  ball),  and  the  awl,  although  it  has 
to  carry  the  two  ends,  should  only  be  the 
substance  of  one. 

The  boot  will  need  to  be  put  on  the 
knees,  patch  side  up,  and  if  the  piece  is  on 
the  side  shown  in  either  of  the  above  figures, 
it  must  lay  on  the  lap,  toe  from  you,  as 
Fig.  3.  It  must  be  held  very  firm  on  the 
knees,  by  means  of  a  strap  or  stout  piece  of 
cord  being  placed  round  it,  as  b  (Fig.  3),  and 
passing  under  the  ball  of  your  foot.  By 
this  means,  it  can  be  held  as  tight  as  you 
please  by  simply  pressing  dowrn  your  toe. 

The  stitching  must  be  started  from  A 
(Fig.  4),  the  point  of  the  awl  being  put  in 
on  the  welt  side  a,  and  pushed  through  to 
the  bottom  of  the  sole,  wriggling  it  a  little, 
that  it  may  find  (or  make)  its  own  way 
through  at  c. 

The  bristle  on  the  left  side  is  put  in  first 
(in  all  sewing,  stitching,  or  stabbing),  and 
the  one  on  the  right  side  put  in  underneath 
it,  so  that  when  the  stitch  is  set,  it  shall  be 
between  the  thread  (on  right  side)  and  the 
patch.  This  will  not  only  help  to  lay  the 
stitch  back,  but,  if  borne  in  mind  each  time, 
will  make  the  stitches  look  even  and  lay  flat. 

The  stitching  must,  of  course,  be  con¬ 
tinued  right  across  to  b  (Fig.  4),  setting 
about  five  stitches  to  the  inch,  and  well 
tucking  the  patch  under  before  each  stitch 
is  taken. 

This  done,  and  the  ends  cut  off,  the 
stitches  on  the  patch  side  must  be  rubbed 
down  with  the  bone,  and  hammered  down 
lightly  with  a  hammer  on  the  sole  side. 
The  surplus  of  the  patch  can  now  be  cut 
off  level  to  the  edge  of  the  sole,  as  shown 
at  c  (Fig.  3).  The  edge  can  be  blacked  with 
ink  or  blacking,  and  then  rubbed  down. 
A  little  weak  paste  on  the  patch  will,  if 
let  dry,  make  it  smooth  to  receive  the 
blacking  ;  and  when  the  whole  is  blacked 
and  polished,  will  not  only  be  a  neat,  but  a 
very  solid  seam. 


OUIt  GUIDE  TO  GOOD  THINGS. 

%*  Patentees,  manujacturers,  and  dealers  generally  are  re¬ 
quested,  to  send  prospectuses,  bills,  etc.,  of  their  speciali¬ 
ties  in  tools,  machinery,  and  workshop  appliances  to  the 
Editor  of  WORK  for  notice  in  “Our  Gsdde  to  Good 
Things.”  It  is  desirable  that  specimens  should  be  sent 
for  examination  and  testing  in  all  cases  when  this  can  be 
done  without  inconvenience.  Specimens  thus  received 
will  be  returned  at  the  earliest  opportunity.  It  must  be 
understood  that  everything  which  is  noticed,  is  noticed 
on  its  merits  only,  and  that,  as  it  is  in  the  power  of  any¬ 
one  who  has  a  useful  article  for  sale  to  obtain  mention 
of  it  in  this  department  of  WORK  without  charge,  the 
notices  given  partake  in  no  way  of  the  nature  of  adver¬ 
tisements. 

30. — Smith’s  Tables  and  Memokanda  for 
Mechanics,  Engineers,  etc. 

This  useful  little  waistcoat-pocket  vade  mecum 
for  all  who  are  engaged  in  engineering  and  the 
building  trades  has  reached  its  fifth  edition.  Its 
nature  and  contents  may  be  easily  inferred  from 
its  title,  which,  when  given  in  full,  runs  thus  : 
“  Tables,  Memoranda,  and  Calculated  Results, 
for  Mechanics,  Engineers,  Architects,  Builders, 
Surveyors,  etc.”  The  matter  that  it  contains  was 
first  selected  and  arranged  by  Mr.  Francis  Smith, 
to  meet  the  daily  requirements  of  men  engaged 
in  various  mechanical  trades  some  ten  years  ago ; 
hut,  in  order  to  keep  pace  with  the  advances  of 
science  in  every  direction,  the  original  matter  has 


been  carefully  revised  and  enlarged  ;  and  a  new 
section  has  been  added,  comprising  numerous 
electrical  tables,  formula;,  etc.,  which  renders  the 
book  of  special  value  to  electrical  engineers. 
Its  price  is  Is.  6d.,  and  it  is  published  by  Messrs. 
Crosby  Lockwood  &  Co.,  7,  Stationers’  Hall 
Court,  Ludgate  Hill,  London,  E.C. 

31. — Hartley  &  Co.’s  “Kristaline”  and  New 
Cold  Lacquers. 

I  have  much  pleasure  in  calling  the  attention 
of  metal  workers,  photographers,  and  others  to 
whom  such  specialities  may  he  useful,  to  the 
excellent  lacquers  prepared'  and  supplied  by 
Messrs.  J.  E.  Hartley  &  Co.,  Electricians  and 
Electro-Metallurgists,  St.  Paul’s  Square,  Birming¬ 
ham.  I  received  samples  of  these  lacquers,  and 
specimens  of  metals  and  photographs  treated 
with  them,  some  time  ago  ;  hut  I  have  purposely 
withheld  my  notice  until  lapse  of  time  should 
bear  its  testimony  to  their  endurance,  and,  there¬ 
fore,  to  their  commercial  value  and  utility.  The 
samples  of  lacquers  to  which  I  refer  were  one  of 
a  pyroxilin  dip  lacquer,  called  “  Kristaline,”  by 
Messrs.  Hartley  &  Co.,  and  two  others  of  “  Im¬ 
proved  Hard  Cold  Lacquers  ” — a  transparent  lac¬ 
quer  and  a  gold-colour  lacquer,  for  application  to 
metals  when  cold — small  articles,  when  brushed 
with  these  preparations,  being  placed  on  a  stove 
to  dry,  but  larger  things,  too  large,  in  fact,  to 
be  placed  on  a  stove,  being  left  to  dry  cold.  The 
specimens  sent  were :  (1)  a  piece  of  steel,  part 
lacquered  with  cold  transparent  lacquer ;  (2)  a 
piece  of  brass  lacquered,  part  with  cold  gold,  and 
part  with  cold  green  bronze  lacquer ;  (3)  a  piece 
of  brass,  silver-plated,  then  lacquered  with  Kris¬ 
taline  on  one  half  of  it,  and  afterwards  hung 
over  sulphur  fumes  to  show  that  they  have  no 
tarnishing  effect  on  the  lacquered  part ;  and  (4) 
a  photograph  on  opal,  coated  with  Kristaline, 
which  protects  the  gelatine  film,  and  allows  of 
dust  or  dirt  being  wiped  off  with  a  damp  cloth 
without  injury  to  the  photo.  In  reference  to 
these,  I  may  say  that  what  is  said  of  the  photo,  is 
correct  in  every  particular,  while  the  lacquered 
metals  are  as  bright  and  untarnished  as  they 
were  on  the  day  they  reached  me,  though  the 
unlacquered  portion  of  the  steel  shows  specks  and 
spots  of  rust,  and  that  of  the  brass  is  dull  and 
clouded. 

With  regard  to  the  method  of  applying  the 
lacquers,  it  is  necessary  to  point  out  that,  although 
the  cold  lacquers  may  be,  and  I  may  say  should 
be,  applied  with  the  brush,  the  Kristaline  cannot 
he  brushed  on  work  owing  to  the  pyroxilin  it 
contains.  Articles  to  he  treated  with  it  must  he 
dipped  in  it ;  and  if  the  articles  be  ,too  large  to  be 
dipped,  the  lacquer  must  be  poured  or  ladled 
over  them,  as  in  this  way  a  small  quantity  is 
sufficient  for  a  very  large  article. 

Messrs.  Hartley  &  Co.  claim  for  the  pyroxilin 
lacquer  Kristaline :  (1)  tliat  it  is  practically  in¬ 
destructible,  as  neither  gases,  acid  fumes,  nor  sea 
air  affect  it ;  (2)  that  it  is  waterproof ;  (3)  that  it 
is  perfectly  transparent ;  and  (4)  that  it  is  ab¬ 
solutely  colourless.  For  the  cold  lacquers  they 
claim:  (1)  that  they  can  he  brushed  on  cold 
metal,  and  on  the  largest  articles,  with  as  much 
facility  as  on  the  smallest ;  (2)  that  they  have 
more  body  than  ordinary  lacquers  ;  (3)  that  they 
leave  no  brush-marks  nor  treacly  appearance; 
(4)  that  they  can  he  applied  by  others  than  skilled 
lacquerers;  (5)  that  as  there  is  no  loss  from 
evaporation,  one  gallon  goes  as  far  as  two 
gallons  applied  with  heat :  and,  as  skilled  lacquerers 
are  unnecessary,  they  are  far  more  economical 
than  other  lacquers ;  and  (6)  that  they  resist 
atmospheric  action  longer  than  other  lacquers. 
Messrs .  Hartley  &  Co.  have  submitted  the  names 
of  leading  firms  by  whom  Kristaline  is  used  for 
lacquering  silver  and  gilt  ware,  gilt  and  silvered 
navy  buttons,  brass  foundry  and  opal  photos. ; 
hut  these,  for  obvious  reasons,  I  cannot  insert,  as 
the  names  are  mentioned  for  my  own  information 
only.  The  cold  lacquers  are  used  generally  by 
brass  founders,  chandelier  makers,  engineers, 
electricians,  bicycle  and  tricycle  makers,  steel 
workers,  range  makers,  and  for  large  work,  where 
lacquers  applied  with  heat  are  wholly  inapplicable. 
I  feel  sure  that  Messrs.  Hartley’s  specialities  in 
lacquers  will  he  appreciated  by  those  to  whom 


they  are  as  yet  unknown,  and  who  may  he  led  by 
this  notice  to  become  practically  acquainted  with 
them — as  fully  appreciated,  indeed,  as  they  seem 
to  he  by  all  who  already  use  them.  Messrs. 
Hartley  &  Co.  will,  I  am  sure,  readily  forward 
to  any  applicant  their  price  list,  which  will 
supply  all  information  with  reference  to  prices, 
and  which  contains  a  few  remarks  on  the  pyroxi¬ 
lin  lacquer,  and  describes  the  method  of  applica¬ 
tion  at  greater  length  than  I  can  do  here. 

32 — “  Geometric  Turning  Simplified.” 

Many  readers  of  Work  are,  I  am  inclined  to 
think,  enthusiasts  in  turning,  and  especially  in 
the  higher  branches  of  the  art.  To  such  as  these, 
if  they  are  not  already  acquainted  with  it,  I 
venture  to  recommend  a  thin  octavo  volume  of 
sixty-two  pages,  entitled  “  Geometric  Turning 
Simplified,’’  written  by  Mr.  W.  H.  Northcott, 
C.E.,  the  well-known  author  of  “Lathes  and 
Turning,”  and  published  by  Messrs.  E.  &  F.  N. 
Spon,  125,  Strand,  W.C.  The  price  of  the  book 
I  do  not  know,  hut  information  on  this  point 
may  be  easily  obtained  by  application  to  the 
publishers,  or  to  the  London  Lathe  and  Tool 
Company,  37,  Pomeroy  Street,  New  Cross,  Lon¬ 
don,  S.E.,  by  whom  all  the  apparatus  to  which 
reference  is  made  in  the  volume  is  made.  The 
object  of  the  writer  is  to  show  how  geometric 
and  ornamental  turning  may  be  practised  without 
the  need  of  the  expensive  lathes  and  apparatus 
hitherto  thought  necessary ;  and,  in  fact,  the 
work  described  is  done  by  the  aid  of  a  simple 
instrument  devised  by  the  author,  which  permits 
the  operator  to  practise  geometric  turning  of 
several  sorts  in  any  light  lathe,  however  simple 
its  construction,  and  in  any  light  milling  machine. 
The  work  is  profusely  illustrated  with  engravings 
of  the  apparatus  employed,  and  the  patterns  that 
may  be  produced,  each  pattern,  from  those  of  sim¬ 
ple  form  to  others  most  complex  and  intricate  in 
appearance,  being  accompanied  by  a  description 
of  the  position  of  the  tool,  and  the  manipulation 
required  in  order  to  produce  it. 

33. — Colours  for  Marbling  Purposes. 

The  following  is  taken  from  “  Instructions  for 
the  Use  of  Colours  for  Marbling  Purposes,”  to 
produce  colours  for  extra  shades  and  tints,  issued 
for  their  customers  by  Messrs.  George  Royle  & 
Son,  Bookbinders’  Tool  Cutters  and  Material 
Dealers,  Manufacturers  of  Marbling  Colours,  etc., 
6,  Lovell’s  Court,  Paternoster  Row,  London, 
E.C.  To  produce  a  single  colour  from  an  assort¬ 
ment — yellow  and  carmine  or  dark  red  produce 
scarlet  or  vermilion  ;  carmine  and  blue,  deep  lilac, 
violet,  and  purple ;  carmine,  yellow,  and  black, 
rich  brown;  yellow  and  black,  bronze  green  ;  car¬ 
mine  and  white,  pinks  of  any  shade  ;  azure  blue, 
white,  and  carmine,  deep  tones  of  lilac  ;  violet  and 
white,  pale  lilac  or  lavender ;  Chinese  blue  and 
white,  pale  blue  ;  Chinese  blue,  indigo,  and  yellow 
orange,  any  tone  of  emerald  green  ;  pale  yellow, 
chrome,  and  carmine,  amber  ;  burnt  umber  and 
scarlet  lake,  red  brown;  burnt  sienna,  shaded 
with  lake,  light  brown  ;  burnt  sienna  and  orange, 
shaded  with  white,  salmon.  The  following  are 
combinations  of  colours  which  harmonise  well — 
scarlet,  red,  and  deep  green ;  light  blue  and  deep 
red  ;  orange  and  violet ;  yellow  and  blue  ;  black 
and  light  green ;  dark  and  light  blue ;  carmine 
and  emerald ;  red,  yellow,  and  blue ;  orange, 
black,  and  light  blue ;  light  salmon,  dark  green, 
and  scarlet ;  brown,  light  orange,  and  purple ; 
dark  brown,  orange,  yellow,  and  blue  ;  crimson 
lake,  green,  yellow,  and  black  ;  black,  green,  dark 
red,  and  sienna ;  scarlet,  dark  green,  lavender, 
and  black  ;  azure  blue,  vermilion,  light  green, 
and  lilac  ;  sienna,  blue,  red,  and  black.  In  order 
to  give  the  desired  effect  for  marbling  purposes, 
the  finest  colours  are  required.  Messrs.  Royle  & 
Son  supply  in  1  lb.  tins,  at  prices  ranging  from 
2s.  to  26s.  per  lb.,  the  following  assortment  of 
colours :  finest  drop  carmine  lake,  second  carmine, 
common  lake— light  or  dark,  indigo,  yellow, 
orange,  Chinese  blue,  drop  ivory  black,  indigo 
black,  burnt  umber,  azure  blue,  sienna,  dark  and 
light  green,  ultramarine.  These  will  he  found 
quite  sufficient  for  all  purposes,  the  instructions 
given  above  being  such  as  will  enable  any 
marbler  to  mix  his  own  shades.  The  Editor. 
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SHOP*. 

i.  Corner  for  Those  who  Want  to  Talk  It. 

'  *  In  consequence  of  the  great  pressure  upon  the 
“Shop"  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

rn  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given.  Answers  cannot  be  given  to 
questions  which  do  not  bear  on  subjects  that  fairly  come 
•within  the  scope  of  the  Magazine. 


I.— Letters  from  Correspondents. 
Instruction  Classes.  —  Rev.  W.  Wade  (St. 
Peter's  Vicarage,  Fulham,  S.  TV.)  writes  “  Will 
you  allow  me  to  appeal  to  one  or  two  of  your 
readers  who  have  a  few  hours’  leisure  at  their 
disposal  in  the  week  ?  Iam  most  anxious  to  start 
industrial  classes  for  the  hoys  of  the  children’s  guild 
connected  with  this  parish.  Unfortunately,  the  | 
ordinary  clerical  training  does  not  include  instruc¬ 
tion  in  any  form  of  mechanical  art,  and  my  own 
fingers  can  do  little  else  beyond  wielding  a  pen. 
However,  I  hope  this  poor  skill  will  stand  me  in 
good  stead  now  if  you  will  allow  these  lines  to 
appear  in  your  Journal.  I  should  be  most  grateful 
if  any  gentleman,  who  could  devote  an  hour  or  two 
in  the  week  to  the  instruction  of  about  a  dozen  boys 
(by  way  of  a  beginning)  in  one  of  tbe  minor  arts  and 
crafts— such  as  wood  carving,  or  the  bent  iron  work 
now  so  popular— would  communicate  with  me.” 

Dry  Battery.— J.  A.  M.  (London.  N.  TV.)  writes 
to  H.  E.  ( London ,  N.W.):—“  In  reference  to  your 
note  in  Work  (No.  Ill,  page  110)  on  how  to  make  a 
dry  battery,  I  have  correctly  and  closely  followed 
your  instructions,  and  found  them  to  be  a  failure. 
Thinking  perhaps  the  quantities  were  not  sufficient, 

I  afterwards  tried  double  quantities,  and,  after 
letting  them  stand  for  three  or  four  days,  I  did  not 
find  the  slightest  result.  If  you  will  kindly  furnish 
me  with  further  instructions  on  this,  or  tell  me  of 
any  other  method  of  how  to  make  a  dry  battery, 
through  Work,  you  will  oblige.” 

Decoration  in  Applied  Art.— The  Secretary 
of  the  City  and  Guilds  of  London  Institute  for  the 
Advancement  of  Technical  Education  (Technical 
College,  Finsbury)  writes  :— “An  important  meeting 
of  representative  men  in  the  painting  trade  met  re¬ 
cently  at  the  above  College,  to  consider  what  means 
could  be  taken  to  improve  the  q  uality  of  the  workman¬ 
ship  in  their  trade.  The  chair  was  taken  by  J.  D. 
Grace,  Esq.  A  paper  was  read  by  Mr.  W m.  Fourniss, 
Instructor  in  Decoration  in  the  Applied  Art  De¬ 
partment  of  the  College.  A  discussion  followed, 
which  resulted  in  the  following  resolutions  being 
carried  unanimously  1st,  That  it  is  expedient  that 
trade  classes  for  painters  should  be  established  for 
the  benefit  of  the  trade.  2nd,  That  the  Guilds  of 
London  should  be  respectfully  requested  to  estab¬ 
lish  trade  classes  for  painters  at  the  Finsbury 
Technical  College.  Some  discussion  occurred  in 
reference  to  the  question  whether  or  not  certificates 
should  he  offered  and  given  for  proficiency  in 
I  'the  painting  trade,  in  which  Mr.  J.  Shaw  took  part. 
No  resolution,  however,  was  come  to  in  respect  to 
this.  Dr.  Silvanus  P.  Thompson,  Principal  of  the 
College,  and  J.  D.  Crace,  Esq.,  chairman  of  the 
meeting,  gave  their  entire  concurrence  with  the 
objects  of  the  meeting." 

•  Mall-Cart  Springs.— The  Victor  Cycle  Com¬ 
pany  write  “  Several  of  your  readers  have 
written  us,  at  various  times,  respecting  springs  for 
mail  carts.  We  have  now  arranged  to  supply  these 
as  well  as  wheels.” 

Small  Tin  Boxes.— A.  G.  ( Sheffield )  writes  :— 
Mr.  A.  Truelove's  address  (see  No.  112,  page  126)  is 
111,  Carver  Street,  not  14,  as  stated.” 

Cold  Water  on  Saws.— A.  R.  (Scorrier)  writes : 
—“In  No.  113  of  Work, page  139,  W.  H.  R.  (London, 
N.  W.)  writes  in  reference  to  trueing  circular  saws 
when  buckled.  A  saw  may  run  wild,  as  W.  H.  R. 
terms  it,  through  undue  heating,  and  by  freeing  the 
timber  from  the  saw,  and  letting  it  run  a  little 
while,  even  if  there  is  no  water  thrown  on  it,  the 
saw  being  properly  packed,  it  will  run  true  again. 
A  saw  may  run  wild  through  unfair  usage,  and 
consequently  become  buckled ;  but  if  the  plate  is 
once  buckled,  throwing  cold  water  on  it  will  not 
take  out  the  buckle.  I  have  had  to  do  with  saws 
a  number  of  years,  but  never  threw  as  much  as 
a  pint  of  water  on  a  saw  to  get  it  to  run  true. 
When  I  see  men  throwing  water  on  a  saw  to  try 
to  get  it  to  do  its  work,  I  am  quite  satisfied  that 
there  is  something  wrong.  I  know  it  is  an  old 
practice,  but  men  in  these  days  should  get  beyond 
such  a  system  of  working.  In  Vols.  I.  and  II.  of 
Work,  there  are  several  reasons  given  why  saws 
run  as  stated  by  W.  H.  R. ;  and  I  would  advise  all 
readers  of  Work,  who  have  not  the  above  num¬ 
bers,  to  get  them.  I  think  the  price  of  each  Vol„ 
ready  bound,  is  7s.  6d.’’ 

Patents.— A.  B.  L.  ( Newbury )  writes:— “I  wish 
some  one  of  your  readers,  conversant  with  the 
Patent  Office,  Patent  Agents,  and  Patent  Law, 
would  consider  the  subject  of  a  concise  treatise 
to  throw  the  fullest  light  upon  all  appertaining  to 
Patents.” 


|  II.— Questions  Answered  by  Editor  and  Staff. 

Billiard-Cue  Tips.— T.  R.  (Bclford).—  The  tips 
of  billiard  cues  are  pressed  in  by  a  screw  working 
in  a  socket  which  holds  on  to  the  cue  the  tighter 
the  screw  is  applied.  I  send  a  rough  sketch,  useful 
to  cue-makers  ;  but  most 
of  these  workmen  have 
their  own  devices  to  ensure 
a  close-down  fit  of  rubber 
to  the  wood.  The  diagram 
is  a  sectional  elevation 
sketch.  A  cross-handled 
key  or  screw-pin  with  a 
coned  shoulder  (c)  fits  into 
an  expanding  double- 
jawed  gripper  (J,  J), which 
is  formed  of  two  blades 
of  iron  or  brass  slightly 
segmental,  to  fit  the 
screw-pin  and  end  of  cue. 
These  blades  are  jointed 
to  a  solid  ring  by  lugs 
hinged  to  projections  from 
the  ring.  The  middle 
hole  in  the  ring  is  threaded 
to  take  a  screw  on  the  pin 
(t).  The  extremities  of 
the  blades  (S,  s)  furthest 
from  the  cores  grip  the 
cue  by  the  action  of  the 
cone  shoulder  forcing 
open  the  opposite  ends  of 
the  blades,  acting  as  a 
vice  on  the  cue,  holding 
tighter  the  more  the  rubber  is  pressed  down  by 
screwing  the  pin  on  to  it  at  I.— J.  C.  K. 

Flower-Box  for  Bay  Window.— R.  G.  (Streat- 
ham  Hill).— A  very  handsome-looking  flower-box 
may  be  made  for  your  bay  window  in  the  manner  I 
am  about  to  describe,  and  which  I  hope  you  will 
understand  by  the  rough  sketches  given.  Instead 
of  making  your  flower-box  in  one  piece  as  you 
suggest,  and  putting  the  tiles  in  the  front  of  it,  you 
will  do  much  better  to  have  the  tiles  in  a  separate 
front :  it  can  then  be  lifted  away  from  the  sill  when 
required,  or  the  boxes  can  be  removed  for  gardening 
operations  if  necessary.  In  Fig.  1  you  have  a  sketch 
of  the  arrangement  when  in  position.  The  front 
board  containing  the  tiles  should  be  about  2  in. 
back  from  the  edge  of  the  window-sill,  and  three 
boxes  made  to  fit  the  spaces  between  it  and  the 
front  and  side  windows.  Fig.  2  shows  a  section 
through  the  front  and  the  box.  To  get  at  the  exact 
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sizes  of  the  wood,  you  must  first  purchase  your  tiles 
and  then  make  the  fittings  to  suit  them ;  but,  for 
the  sake  of  example,  I  will  suppose  that  they  are  6 
in.  square :  the  backboard  on  which  they  are  laid 
would  thus  be  8  in,  wide,  and  would  have  a  batten 
1  in.  wide,  and  just  the  thickness  of  your  tiles, 
nailed  along  the  top  and  bottom  edges  and  down 
the  ends  of  each  of  the  three  pieces  of  the  front ;  the 
tiles  are  then  laid  in  their  place,  and  a  1J  in.  mould- 
ing  of  whichever  pattern  pleases  you  best,  mitred 
round  them.  The  ends  of  these  front  panels  are 
now  bevelled  to  fit  each  other,  and  Held,  together 
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by  a  pair  of  backfold  engines  at  each  joint ;  these 
hinges  admit  of  the  ends  being  folded  flat  to  the 
front  when  the  panelling  is  removed  from  its  Posi¬ 
tion,  as,  if  rigid,  it  would  be  awkward  to  handle. 
To  steady  it  when  in  its  place,  a  hook  and  eye  at 
each  end  may  be  used,  the  hook  being  on  the  inner 
side,  and  the  eye  either  in  the  wall  or  on  the  wood¬ 
work  of  the  window,  whichever  answers  best.  A 
piece  of  £  in.  wood  runs  along  the  bottom  of  the 
panelling,  and  a  similar  piece  on  the  top,  which  is 
bevelled  towards  the  front  to  throw  off  the  water. 
Yellow  deal  should  be  used  both  for  the  front  and 
for  the  boxes  ;  the  moulding  you  can  buy  ready  for 
use  at  almost  any  timber  yard.  I  think  a  few 
minutes’  study  of  Fig.  2  will  make  the  foregoing 
instructions  clear  to  you,  and  Fig.  3  will  show  how 
the  ends  are  meant  to  be  hinged.  The  boxes  should 
be  made  of  1  in.  wood,  and  may  be  lined  with  zinc 
if  preferred ;  they  will,  however,  last  a  good  many 
years  without  lining,  and  a  pipe  should  be  run  from 
near  the  bottom  of  each  out  over  the  window-sill  to 
carry  off  the  drainage.  Another  plan  is  to  dispense 
with  boxes  altogether.  Make  your  front  panels  as 
described,  and  when  in  position  put  your  flowers  m 
pots  behind  them  ;  this  is  a  very  good  arrangement, 
as  it  lessens  the  labour  involved  in  carpentering, 
and  also  admits  of  changing  the  plants  whenever 
required,  thus  enabling  you  always  to  have  a  good 
show  of  flowers  at  your  window.  A  number  of 
minor  details  and  modifications  may  suggest  them¬ 
selves  to  you  as  you  proceed  with  the  work,  and  if 
you  find  any  difficulty  write  again.  That  drawing 
attached  to  your  letter  was  of  the  utmost  service  in 
giving  me  an  idea  of  exactly  what  you  wanted,  and 
I  wish  all  querists  would  adopt  a  similar  method 
(where  possible)  when  writing  to  Work  for  infor¬ 
mation  ;  it  would  so  simplify  the  task  of  answering, 
and  tend  to  their  getting  the  requisite  replies.  I 
may  just  add  that  if  you  still  think  of  making  three 
boxes,  and  not  using  a  front  as  described,  the  details 
given  for  the  panelling  of  the  front  will  equally 
apply  to  the  panelling  of  the  boxes.— G.  le  B. 

Electric  Belt.— W.  W.  J.  ( Great  Broughton).— 
Any  size  of  wire  may  be  used  to  connect  the  discs 
on  the  belt  described  on  page  827,  Vol.  II-  You  may 
use  brass  wire  uncovered  if  you  cannot  get  silk- 
covered  copper  wire,  or  you  may  use  uncovered 
copper  wire.  Fine  wire  braid  is  best,  because  more 
flexible  than  any  other.  By  watching  the  replies 
to  others  in  “Shop,"  you.  may  learn  much  more 
about  these  belts.— G.  E.  B. 

French  Polishing.— Y.  S.  {Sheffield).— By  the 
time  this  appears  in  print  you  wall  no  doubt  have 
noticed  that  a  series  of  articles  on  French  Polishing 
has  commenced  in  the  present  volume  of  Work— 
the  first  in  No.  105,  the  second  in  No.  108Tto  be 
followed  by  others.  These  will,  I  feel  certain,  suit 
your  purpose  better  than  any  book  I  can  recom¬ 
mend.  As  regards  your  failures  lo  obtain  a  level 
body  of  polish,  perhaps  you  work  your  rubber  too 
straight  (this  will  get  the  work  into  ridges),  instead 
of  circular,  as  shown  on  p.  54,  No.  108,  Vol.  III.  of 
Work.  A  good  saying  of  an  old  master  of  mine 
was,  “  Keep  round  the  outside  edges  and  well  into 
the  corners ;  the  middle  will  take  care  of  itself. 
This  rule  applies  well  in  the  case  of  narrow  slips 
and  panels  ;  on  a  larger  surface  it  will  be  necessary 
not  to  trust  too  much  to  the  middle  taking  care  of 
itself.  Again,  the  shape  and  pliability  of  the  polish 
rubber  have  much  to  do  with  success.  You  cannot 
get  into  sharp  comers  and  close  to  the  edges  of 
sunk  panels,  etc.,  with  a  round  or  badly  shaped 
hard  rubber.  The  best  shape  is  one  resembling  a 
pear  cut  in  half.  It  will  assist  you  in  keeping  the 
surface  level  if,  when  bodying  up,  you  give  the 
work  a  few  slight  taps  occasionally  with  a  little 
fine  pumice  powder  tied  up  in  a  piece  of  rag.  Use 
this  with  caution  at  first ;  many  amateurs  court 
failure  by  a  too  liberal  use,  thereby  breaking  up 
instead,  of  levelling  the  surface.— Lifeboat. 

Stain  for  Cabinet.— J.  W.  (Tranmere).— Fret¬ 
work  is  at  all  times  difficult;  it  requires  tact  that 
can  only  be  got  by  practice.  This  difficulty  is  ren¬ 
dered  doubly  so  by  attempting  to  do  it  with  new 
rubbers.  If  you  practised  first  on  some  flat  sur¬ 
faces,  it  would  place  you  in  possession  of  rubbers 
which  would  save  you  a  lot  of  trouble,  besides 
giving  you  such  an  insight  into  the  modus  operands 
that  will  enable  you  to  do  your  cabinet  more  satis¬ 
factorily  to  yourself.  If  it  is  light  oak  and  you  wish 
it  simply  darkened,  this  can  he  best  accomplished 
by  shutting  it  up  in  an  air-tight  box  or  cupboard, 
on  the  bottom  of  which  has  been  placed  an  open 
dish  of  liquid  ammonia ;  or  if  required  darker,  or  wal¬ 
nut  colour,  it  may  be  wiped  over  with  a  stain  made 
as  follows  :  One  pennyworth  of  nut  galls,  |  lb.  Ameri¬ 
can  potash,  1  pennyworth  of  Vandyke  brown  ;  1  gal¬ 
lon  of  water ;  or  a  little  Vandyke  brown  and  brown 
umber,  and  just  a  dash  of  black,  made  into  a  thin 
paste  with  liquid  ammonia,  and  then  thinned  down 
with  water  till  you  have  the  required  shade.  But 
do  not  apply  any  liquid  stain  swimmingly ;  the  less 
they  are  used  on  fretwork  the  better,  owing  to  their 
tendency  to  cause  it  to  twist.  It  is  best  to  use  a 
small  sash  tool  to  enable  you  to  get  into  the  inter¬ 
stices  which  must  not  be  omitted.  Particulars  of 
“How  to  French  Polish”  and  “The  Rubber  in 
French  Polishing”  have  appeared  in  Nos.  105  and 
108,  which  please  read.— Lifeboat. 
if  Horse-Power.— F.  C.  R.  (Lambeth).— One  horse¬ 
power  is  the  unit  employed  for  expressing  the  rate 
of  working  a  machine,  and  is  equal  to  33,000  foot¬ 
pounds  per  minute.  This  may  he  explained  thus : 
If  I  lift  a  weight  of  10  lbs.  to  a  height  of  3  ft.,  I  do  a 
certain  amount  of  work;  if  I  lift  20  lbs.  through  3  ft., 
or  10  lbs.  through  C  ft.,  I  do  twice  that  amount  of 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres ,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Hardware  Trades. — The  Sheffield  stove-grate 
trade  is  dull  in  most  departments.  Makers  here 
are  busy  with  register  stoves  for  the  better  class 
houses.  The  novelties  known  in  the  trade  as  the 
ventilating  dog-grates  are  being  extensively  made. 
The  latest  types  have  a  canopy  of  brass  over  the  top, 
which,  while  improving  the  general  appearance  of 
the  stove,  prevents  the  smoking,  which  was  an 
objectionable  feature  of  the  older  types.  They  are 
usually  fitted  and  mounted  with  brass  in  plain  and 
fluted  surfaces,  these  being  more  easily  cleaned.  Iron 
seems  to  be  going  out  of  use  except  for  fire-resisting 
purposes,  and  brass  and  tiled  patterns  find  most 
favour.  In  Sheffield  the  demand  for  railway 
material  continues  to  be  fairly  good — in  fact,  much 
better  than  could  have  been  expected  from  the 
troubles  in  the  various  industries.  Manufacturers 
in  the  Sheffield  district  are  anxiously  looking  forward 
for  the  termination  of  the  Durham  strike,  as  on  this 
will  depend  the  supply  of  hematite  pig-iron.  The 
whole  of  the  available  stock  of  reliable  brands  has 
been  almost  exhausted,  and  the  furnaces  have  been 
damped  down  for  the  present. 

Iron  Tbade. — The  Durham  miners’  dispute  not 
having  been  settled,  the  Middlesbro’  market  was 
stronger.  The  complaint  now  is  scarcity  of  supply, 
and  practically  the  stocks  of  pig-iron  are  nearly  all 
exhausted.  There  is  only  about  200  tons  of  No.  1 
Cleveland,  all  in  the  hands  of  one  firm,  who  decline 
to  sell  under  45s.,  which  is  equal  to  the  best  price 
paid  during  the  recent  “boom  ”  on  Swedish  account. 
The  only  qualities  in  stock  are  No.  3  and  white,  but 
outside  the  warrant  stores  only  small  quantities  can 
be  had,  and  the  stocks  in  the  public  warrant  stores 
are  being  rapidly  depleted.  Shipments  are  com¬ 
paratively  heavy,  consumers  abroad  pressing  for 
deliveries.  Makers  will  not  accept  less  than  40s.  for 
No.  3,  but  merchants  offered  to  sell  at  39s.  Gd.,  and 
buyers  offered  39s.  3d.,  but  no  business  seems  to 
have  been  done  at  that ;  Middlesbro’  warrants  were 
offered  at  39s.  2d.  cash.  Iron  founders  are  fairly 
well  situated,  and  finished  iron  and  steel  producers 
are  doing  better.  Steel  plates  are  £5  17s.  6d.  ;  iron 
ship  plates,  £5 10s.,  iron  angles,  £5  7s.  6d.  ;  and  steel 
angles,  £5  15s.  ;  common  bars,  £5  10s.,  all  less 
2^  per  cent.,  and  f.o.t.  for  forward  delivery,  but  5s. 
more  is  required  for  prompt  delivery.  Good  South 
Yorkshire  coke  is  delivered  at  17s.  (id.  per  ton,  and 
Durham  foundry  coke  has  realised  25s.  per  ton 
delivered. 

Oil  Trade. — Turpentine  is  now  much  cheaper 
than  usual,  there  having  been  a  steady  fall  in  value 
to  24s.  9d.  per  cwt.  Linseed  oil  holds  firm  at  19s.  6d. 
to  20s.  per  cwt.  Common  resin,  4s.  lid.  per  cwt.  ; 
medium  ditto,  4s.  Gd.  to  6s.  ;  fine  ditto,  6s.  Gd.  to 
9s.  Gd.  per  cwt. 

Shipbuilding  Trade. — The  Liverpool  shipbuild¬ 
ing  trade  is  very  quiet.  Messrs.  Potter  &  Sons 
have  launched  a  sailing  vessel  of  2,4G0  tons,  built  of 
iron,  and  have  on  hand  another  vessel,  a  ship  of 
3,200  tons,  both  to  orderof  Messrs.  Maciver,  Marshall 
&  Co. 

Coal  Trade.— There  is  a  gradual  slackening  off 
in  this  business ;  for  shipment  steam  coal  is  offered 
at  from  9s.  3d.  to  9s.  9d.  per  ton  delivered  at  High 
Level  or  Garston  Docks,  Liverpool.  In  house  coal 
there  has  been  a  moderate  shipment  to  Ireland. 

Cabinet  Trade. — Liverpool  cabinet  makers  are 
fairly  busy.  The  rate  of  wages  for  cabinet  makers  is 
8^d.,  and  for  upholsterers  9d.  per  hour,  but  the  pay 
is  mostly  for  piece  work. 

Watch  Trade. — In  Birmingham  the  watch  trade 
continues  very  dull.  The  English  Watch  Com¬ 
pany’s  working  hours  have  been  reduced  to  thirty- 
six  hours  per  week,  Saturday  and  Monday  being 
play  days,  which  is  expected  to  continue  throughout 
June  and  July. 

Engineering  Trade. — There  is  no  change  in  the 
Lancashire  engineering  and  iron  industries,  the  only 
new  work  of  any  weight  coming  forward  being  mostly 
of  a  special  character.  Boiler-makers,  however, 
continue  to  issue  satisfactory  reports.  The  Whitsun¬ 
tide  holidays  have  been  seized  upon  as  an  excuse 
for  stopping  several  concerns  for  several  days,  and 
the  iron  trade  is  in  consequence  becoming  still  more 
unsettled.  There  can  be  no  doubt  that  the  present 
continued  depression  is  in  a  large  measure  due  to 
the  very  general  feeling  which  prevails  among  manu¬ 
facturers  as  to  the  urgent  necessity  of  reducing 
wages.  The  opinion  is  freely  expressed  in  this 
district  that  the  Durham  strike  is  only  a  prelude  to 
a  general  movement  of  a  similar  character  in  the 


other  centres.  The  question  of  reducing  wages  is 
certainly  under  consideration  so  far  as  the  engineer¬ 
ing  industries  of  this  district  are  concerned,  and  there 
is  little  doubt  that  any  such  attempt  would  lead  to 
serious  disturbance  in  the  labour  market.  With 
such  prospects,  the  condition  of  the  iron  trade 
threatens  to  become  still  more  serious.  The  steel 
trade  has  of  late  maintained  a  firm  tone  both  as 
regards  raw  and  manufactured  material,  but  only  a 
small  amount  of  business  is  being  done.  For  steel 
boiler  plates  makers  have  lately  remained  firm  at  £8 
per  ton. 

Jute  Trade. — Trade  in  jute  goods  is  flat  in 
Dundee.  Several  spinners  intend  closing  their 
works  as  soon  as  the  jute  they  have  on  hand  is  used 
up.  The  market  continues  in  a  depressed  state. 

Cycle  Trade. — In  all  the  manufacturing  centres 
of  England  and  Scotland  makers  are  fully  employed, 
many  of  them  working  overtime.  The  “Swift,” 
Coventry  ;  “  Star,”  Wolverhampton  ;  “  Sunbeam,” 
Wolverhampton;  “New  Home,”  Glasgow;  and 
“Elswick,”  Newcastle,  with  many  other  good 
makers,  are  in  great  demand,  and  dealers  complain 
of  the  delay  in  receiving  supplies  from  the  makers. 
The  North  British  Machine  Company,  doing  a  large 
wholesale  business  in  Glasgow  and  Manchester, 
have  done  exceptionally  good  business  this  season, 
having  disposed  of  nearly  1,000  Safeties  in  excess  of 
the  number  sent  out  up  to  the  same  period  last 
year. 

Tailoring  Trade. — The  Fraserburgh  branch  of 
the  Amalgamated  Society  of  Tailors  has  adopted 
the  Scotch  time-log. 

Timber  Trade. — The  dock  deliveries  show  an 
increase.  The  figures  are  :  — 

1892.  1891. 

Floated  Timber  ...  1,206  loads  377  loads 

Deals  and  Battens  4,093  stds.  3,212  stds. 

Prepared  Boards . .  1,201  ,,  932  ,, 

being  an  increase  over  last  year  for  the  corresponding 
week  of  1,150  standards  and  829  loads.  A  fine 
parcel  of  pitch  pine  timber  in  sizes  from  9  in.  X  9  in. 
to  19  in.  X19  in.,  and  in  lengths  from  14  ft.  to  46  ft. 
long,  were  sold  at  Liverpool  by  Messrs.  Farnworth 
&  Jardine,  at  from  llfd.  to  17L1.  per  foot.  Some 
4in.X9in.,  3in.X9  in.,  and  21  in. X7  in.  yellow,  this 
year’s  import,  were  sold  at  Winchester  House  at 
from  £2  15s.  to  £3  5s.  per  standard,  i.e.,  4  in. X 9 in., 
at  ljd.  per  foot  run,  and  3 in. X9in.  at  Id.  Reckon¬ 
ing  23s.  for  freightage,  and  10s.  landing  rate,  it  does 
not  leave  much  for  the  timber. 

Building  Trade. — At  Nelson  a  dispute  is  pend¬ 
ing  between  the  master  builders  and  contractors  on 
one  part,  and  the  stonemasons  and  stonewallers  on 
the  other.  In  Durham  county  trade  is  fairly  brisk, 
the  great  difficulty  being  that  of  obtaining  bricks. 
At  a  meeting  of  Edinburgh  joiners  an  increase  in 
wages  from  74d.  to  Sri.  per  hour  was  demanded. 
Progress  was  reported  in  the  preparation  of  a 
uniform  mode  of  measurement  for  carpenters’  and 
joiners’  work,  similar  to  those  in  use  in  Glasgow, 
Dundee,  and  Aberdeen,  In  Rochdale  and  district 
the  stonemasons  are  still  out  on  strike  for  the  Id.  an 
hour  in  dispute.  All  the  other  building  trades  are 
going  on.  comfortably,  there  being  plenty  of  work. 
A  notice  for  an  advance  of  Id.  an  hour  sent  in  by 
the  joiners  expires  on  July  1. 

Linen  Trade. — In  Dundee  there  is  a  moderate 
extent  of  business  in  the  finer  descriptions  of  goods. 
Flax  and  tow  yarns  are  dull. 

Carriage  Trade. — This  is  now  at  the  zenith  of 
briskness,  though  far  from  what  it  should  be  at  this 
time  of  year.  The  shabby  vehicles  of  all  sorts  far  out¬ 
number  the  bright  ones,  although  a  coat  of  varnish 
for  a  two-wheeler  is  only  £1  10s.,  and  for  a  four- 
wheeler  or  private  carriage  from  £2  10s.  upwards. 

Jewellery  Trade. — There  are  a  few  orders 
about,  but  these  are  not  of  importance.  It  is  un¬ 
likely  that  there  will  be  more  than  a  week  or  two’s 
busy  time,  and  should  the  election  come  on,  there 
will  not  be  the  faintest  chance  for  London  trade  for 
a  month  or  two. 

Cotton  Trade. — Two  new  mills  have  started 
with  about  200,000  spindles.  A  strike  at  Accrington, 
which  has  lasted  for  seventeen  weeks,  has  been 
settled.  It  was  caused  through  the  employers  refusing 
to  allow  the  spinners  compensation  for  extra  work. 

Silver  Trades. — Improvement  continues  in  the 
Sheffield  silver  trades.  Orders  are  coming  from  the 
Australasian  colonies,  and  business  is  looking  more 
hopeful  all  round. 

Decorative  Trade.  —  Liverpool  painters  and 
paperhangers  are  busy  as  usual  at  this  time  of  the 
year,  but  not  more  than  in  former  years.  The  fine 
weather  of  the  last  few  days  has  created  a  demand 
for  a  few  steady  men. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letter  from  a  Correspondent. 

Hobbyists'  Emporiums.— E.  D.  ( London ,  N.) 
writes “  This  suggestion  of  yours,  in  No.  160,  was 
such  a  valuable  one  to  my  mind,  that  I  quite  antici¬ 
pated  considerable  correspondence  from  able  pens 
would  have  resulted  ere  this.  I  am  pleased  to  find 
J .  W.  R.  ( East  Liss )  starts  the  ball  rolling  in  a  recent 
number  (No.  164).  That  an  emporium  would  be  a 
boon  needs  no  confirmation  ;  but  how  can  it  be 
brought  about?  I  will  venture  a  few  suggestions 
with  your  indulgence  An  association  of  home 
workers  with  a  title  such  as,  ‘  Ye  Home  Arts  and 
Crafts  Guilde  and  Marte,’  with  a  depot  as  central 
as  possible  in  London,  for  the  display  and  sale  of  the 
w  orks  of  members  ;  and  a  stall  occasionally  at  cer¬ 
tain  of  the  suitable  exhibitions  which  are  held  in 
London— the  Building  and  Decorative  trades,  for 
example.  A  small  annual  subscription,  payable  in 
advance,  to  entitle  to  membership;  the  first  sub¬ 
scription  to  be  accompanied  by  a  printed  form  (to 
be  obtainable  on  application  to  the  secretary  of  the 
Guilde,  with  a  stamped  addressed  envelope)  making 
declaration  ‘  That  the  applicant  will  only  offer 
such  articles  for  disposal  as  are  his  or  her  own 

Eroduction,  and  that  he  or  she  will  not  submit  in 
is  or  her  own  name  articles  made  by  relatives  or 
friends.’  All  articles  to  be  sent  carriage  paid  to  the 
depdt  and  at  the  owner's  risk  in  transit.  A  small 
commission  would,  of  course,  be  required  on  goods. 
It  would  be  necessary  someone  be  appointed  at  the 
depot  to  receive  goods,  attend  to  customers,  etc., 
and  this  person  would  have  to  be  paid,  and  I  would 
suggest  part  by  salary,  and  a  commission  on  the 
sales  effected.  Doubtless,  little  difficulty  would  be 
experienced  in  finding  a  trustworthy  and  suitable 
person,  either  male  or  female.  The  affairs  of  the 
Guilde  to  be  vested  in  a  committee  of,  say,  eight 
members  (elected  annually  at  general  meeting)  and 
a  secretary.  The  committee  should  form  them¬ 
selves  into  four  sub  committees  of  two  members 
each,  and  those  should  take  a  once  a  week  super¬ 
vision  of  the  depbt,  for  a  month  at  a  time,  three 
times  a  year.  The  question  of  remuneration  (small) 
to  secretary,  and  w  hether  this  service  by  committee 
could  be  expected  to  be  entirely  voluntary,  I  will  not 
raise  now.  In  fact,  I  think  for  the  present  enough  is 
said,  but  must  add  a  big  suggest  ion,  as  far  as  you,  Sir, 
are  concerned,  and  trust  you  will  not  consider  me  too 
expectant : — Will  you,  for  three  weeks  subsequent 
to  the  appearance  of  this  letter,  kindly  allow'  any 
who  view  such  a  scheme  as  this  emporium  one 
favourably  to  send  their  name  and  address— at  the 
same  time  their  suggestions  will  be  welcome— and 
offers  of  preliminary  help  from  those  in  London,  to 
‘  Memrud,’  care  of  the  Editor  of  Work,  Messrs. 
Cassell  &  Co.,  Ltd.,  London,  E.C.,  with  ‘Hobbyists’ 
Emporium’  written  on  top  of  envelope?  And  if 
you  will  give  us  help  yet  further  by  reminding 
readers  in  the  three  subsequent  numbers  of  Work 
to  send  in  their  names,  1  am  sure  you  will  merit 
and  gain  the  gratitude  of  very  many  of  us.  At  yiur 
convenience,  at  the  end  of  the  time,  I  would  call  or 
send  for  the  letters,  and  endeavour  therefrom,  with 
some  volunteer  help,  which  will,  doubtless,  be 
forthcoming,  to  arrange  a  preliminary  meeting.” 
[Any  letters  reaching  us  will  be  received.  E.  D.  had 
better  call,  as  while  we  can  accept  no  responsibility 
in  this  matter,  the  suggestion  is  entirely  our  own, 
and  we  should  like  to  see  the  thing  properly  carried 
out  through  Work,  for  the  benefit  of  its  thousands 
of  readers.— Ed.) 

II.— Questions  Answered  by  Editor  and  Staff. 

Bicycle  Varnishing.— A.  W.  ( Manchester ). — 
The  information  has  been  minutely  given  in  Work. 
both  in  the  bicycle  papers  and  to  correspondents  in 
reply  to  their  queries.  Consult  Indexes  for  paint¬ 
ing  bicycle.— A.  S.  P. 

D  Dulcimer.— J.  B.  (Fourstones).  —  The  inside 
treble  bridge  must  be  placed  2}  in.  to  the  left  of  the 
centre  in  front  and  1  in.  at  back,  and  the  bass 
bridge  3  in.  from,  and  parallel  to,  the  wrest-pin 
block  ;  the  outside  bass  bridges  at  the  same  dis¬ 
tance  ;  the  outside  treble  bridges  do  not  stand  in  a 
straight  line  from  front  to  back,  but  are  placed 
somewhat  irregularly,  to  obtain  the  chromatic  scale. 
Their  proper  places  can  only  be  determined  when 
the  instrument  is  finally  tuned.  To  find  the  positions 
for  the  sound-holes,  mark  the  positions  of  the  inner 
bridges  on  the  sound-board  ;  then  draw  a  line  down 
the  centre  of  each  division,  and  on  these  lines,  at  a 
distance  of  4J  in.  from  the  front  and  3  in.  from  the 
back,  will  be  found  the  exact  spot  required.— R.  F. 

Lenses.— Scientific— The  best  known  optical 
glass  makers  are  Cliance,  of  Birmingham,  Feil  & 
Co.  and  Rosette,  of  Paris,  Shott  &  Co.,  of  Jena. 
Germany  ;  but  these  big  firms  would  not  pay  much 
attention  to  the  small  wants  of  the  amateur.  It  is 
far  better  for  you  to  go  to  some  dealer.  The  best 
supplied  of  them,  probably,  is  Mr.  Caplatzi  (see 
“Sale  and  Exchange”  column).  He  has  glass  of 
all  the  above-named  makers,  polishing  powders, 
and  tools  as  well,  and  sells  in  any  quantity,  accord¬ 
ing  to  his  catalogue.  Those  amateurs  who  like  to 
make  their  own  grinding  tools  will  find  it  easiest  to 
procure  samples  of  the  lenses  they  wish  to  grind,  and 
use  them  as  patterns  to  cast  from  in  brass.— C.  A. 

Tempering  Steel.  —  Faithful  Reader.  —  Do 
you  mean  “crucible  cast  steel  ”  or  steel  castings?  If 
the  former,  yes ;  if  the  latter,  no. — J. 
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Forge.  —  Tinker.  —  I  send  sketch  ot  forge  in 
Fig.  1  without  fan  or  driving  wheels,  so  that  you 
may  see  the  construction  more  clearly.  The  pan  or 
body  of  the  forge  is  of  strong  sheet  iron,  turned  up 
and  riveted  together.  A  piece  is  generally  cut  out 
at  each  side,  for  laying  articles  level  on  the  fire. 
The  legs  may  be  of  gas-pipe,  about  1  in.  in  diameter, 
bent  out  at  the  bottom,  flattened  at  the  top,  and 
riveted  to  the  pan.  Two  stays  are  shown  riveted 
to  the  legs,  the  others  being  fixed  to  suit  the  position 
of  the  wheels  and  fan  ;  or  bars  of  iron,  about  It  in. 
by  I  in.,  may  be  used  for  the  legs.  A  hood  is  shown, 
which  is  made  of  sheet  iron  and  riveted  to  the  pan. 
A  tuyere  will  be  fixed  in  the  side  of  pan,  into  which 
the  air-pipe  from  the  pan  will  be  fixed.  A  fire¬ 
brick  lump  may  be  laid  on  the  pan  for  the  fire, 
which  will  protect  the  iron.  The  driving  wheels 
and  fan  are  shown  in  Fig.  2,  and  will  be  fixed  at  the 


Fig.  1.  —  Forge.  Fig.  2.  —  Section  of  Fan  and 
Driving  Wheels. 


end  where  the  hood  is.  The  driving  wheel  may  be 
10  in.  or  12  in.  in  diameter,  with  a  belt  to  a  3  in. 
pulley  on  intermediate  shaft,  and  another  wheel 
9  in.  or  10  in.  on  this  shaft,  with  a  belt  to  the  pulley 
on  fan  shaft.  The  fan  should  be  about  9  in.  in  dia¬ 
meter  and  1  in.  wide,  with  case  of  sheet  iron,  and  a 
|  in.  iron  pipe  carried  from  it  up  to  the  pan.  The 
arms  of  the  pan  are  of  iron  securely  fixed  to  the 
shaft,  and  the  vanes  of  sheet  iron  riveted  on.  A 
handle  is  fixed  on  the  driving  wheel.  Sometimes 
the  driving  wheel  is  a  spur  wheel  with  teeth  gear¬ 
ing  into  a  small  pinion  on  the  intermediate  shaft ; 
this  will  enable  the  wheels  to  be  fixed  closer  to¬ 
gether.  Cross-stays  are  fixed  to  suit  the  centres  of 
the  wheels  in  which  they  are  fixed.— M. 

Zither.— J.  D.  (Aberdeen).— If  you  have  Fittigs’ 
instruction  book,  you  have  as  good  a  one  as  there 
is  in  the  market  at  the  present  time.  Until  you 
have  gained  a  complete  mastery  over  ordinary 
major  chords,  do  not  think  about  any  others,  or 
about  the  many  various  modes  of  accompaniment. 
Such  things  do  not  come  within  the  scope  of  an 
elementary  course  (vide  Work,  No.  151,  “Shop,” 
page  717,  “  Hints  on  Stringing  the  Zither,"  being  a 
reply  to  a  critic  who  advanced  such  methods  of 
accompaniment  as  unteachablo  by  my  simple  sys¬ 
tem).  The  E16gie  zither  is  not  the  one  you  should 
have  purchased,  but  it  is  possible  for  you  to  learn 
on  it  all  right  with  a  little  more  patience.  As  to 
the  glissando,  etc.,  you  have  no  business  to  attempt 


Zither  Ring  or  Plectrum  —  Tongue  of  Horn, 
Tortoiseshell,  or  Metal  before  bending  to  fit, 
actual  size ;  S,  Ring  bent  to  Shape ;  C,  So- 
called  “Concert  Ring”;  D,  The  “Tongue,’-’ 
the  only  important  part. 

any  “graces”  until  you  have  entire  control  over 
your  instrument.  Let  all  such  things  rest  for  the 
present.  With  the  “Triller”  it  is  somewhat  dif¬ 
ferent,  as  this  grace  is  required  to  sustain  any  note. 
It  is  easily  managed,  but  requires  a  little  patience 
at  first.  Practise  it  with  either  of  the  three  fingers, 
keeping  them  perfectly  upright,  and  let  all  the 
motion  be  from  the  last  joint  of  the  finger,  and  at 
right  angles  to  the  fret.  Make  it  slowly  at  first :  a 
rapid  trill  will  come  by  practice.  Only  one  “  scale” 
need  be  practised  on  the  zither ;  it  is  no  use  wasting 


time  over  them.  Your  ring  evidently  does  not  fit 
your  thumb.  Make  one  for  yourself  according  to 
the  diagram.  If  you  buy  one,  you  must  fit  yourself, 
but  you  will  have  to  pay  much  more  than  the 
value,  as  there  is  nothing  in  them  beyond  the 
tongue,  which  may  be  affixed  to  the  thumb  in  any 
way  you  prefer.  Make  one  of  horn,  tortoiseshell, 
or  metal — whichever  you  prefer.  I  prefer  the 
former,  as  they  give  a  better  tone,  being  flexible. 
If  you  decide  upon  horn,  file  tip  the  prong,  and 
then  boil  it  to  soften,  and  bend  it  to  fit  while 
flexible.  If  metal,  then  thick  copper  wire,  filed  to 
shape,  docs  very  well.  The  proper  shape  is  shown 
in  the  diagram.  A  ring  of  some  sort  is  indispen- 
sable,,  which  you  can  procure  at  any  good  music 
seller’s.  If  there  is  not  such  a  house  in  your  town  — 
or  if  they  have  not  got  one— write  to  Messrs.  Hen- 
shaw  &  Loebell,  Swan  Street,  Manchester,  together 
with  the  size,  by  means  of  a  hole  cut  in  a  piece  of 
card.  Also  say  whether  you  prefer  the  plain  or  the 
so-called  “concert"  shape,  which  is  also  shown  in 
diagram.  Fittigs’  book  contains  plenty  in  the  way 
of  very  simple  airs— in  fact,  I  cannot  direct  you  to 
any  simpler.  If  you  devote  an  hour  a  day  fo 
practice,  you  may  play  very  well  in  a  month.  Of 
course,  you  will  not  become  a  virtuoso  in  that  time, 
but  you  will  have  acquired  a  practical  control  of 
your  instrument,  and  will  have  all  the  necessary 
knowledge  to  carry  you  to  any  lengths— all  the  rest 
is  application  and  practice.  I  ought  to  have  said 
that,  to  fit  properly,  the  ring  should  require  to  be 
sprung  on  over  the  thumb-nail.— Old  Teacher  of 
the  Zither. 

Camera  Blind.— The  width  of  the  slot  is  usually 
about  an  inch,  but  is  quite  arbitrary,  the  more 
narrow  the  opening  the  more  rapid  ttie  exposure, 
and  vice  versd.  One  end  of  the  blind  should  be 
supplemented  by  mere  bands  on  each  side  attached 
to  the  roller,  which  have  to  be  wound  up  before 
setting  the  shutter,  in  order  to  limit  the  uncoiling 
to  the  opaque  portion  containing  the  exposure  slot. 
There  are  other  methods  of  obtaining  the  same 
ends,  but  this  is  as  convenient  as  any. — D. 

Bookcase.— J.  C.  R.  ( Culross ,  jV. Twisted 
pillars  will  not  be  out  of  character  with  the  style 
you  mention,  although  they  are  more  properly 
associated  with  antique  anil  Jacobean  furniture. 
But  even  if  they  \vere,  why  regard  the  incident  as 
of  importance?  The  main  object  is  always  to  pro¬ 
vide  suitable  and  tasteful  articles,  and  whether  the 
design  Is  of  a  mongrel  class,  it  matters  little,  in  my 
opinion,  provided  the  satisfaction  given  is  what  is 
desired.  This  is  not  the  place  to  dis.cuss  styles,  but 
I  should  have  liked  to  launch  forth  on  what  I  regard 
as  the  slavish  humiliation  indulged  in  by  strictly 
building  furniture  on  the  accepted  lines  of  the 
respective  styles.  I  often  see  Early  English  cabi¬ 
nets  in  apartments  with  French,  Italian,  or  antique 
chairs.  This  is  a  more  idiotic  course  .  adopt  than 
would  ensue  by  mixing  the  styles  and  fitting 
spindles  to  various  parts  of  the  chairs,  and  lions’ 
heads,  fruit,  and  other  carving  to  the  cabinet. 
You  evidently  like  twisted  pillars;  then  I  should 
advise  you  to  use  them,  whether  some  bigoted 
designer  L  regards  them  as  incongruous  or  not.— 
J.  S. 

Dressing-Table,  Working  Drawings,  etc.— A 

Reader  of  “  Work  ”  {Clonmel).— You  want  work¬ 
ing  drawings  of  “  back  for  a  fancy  dressing-table 
with  a  mirror  about  18  in.  by  14  in.,  length  of  dress¬ 
ing-table  about  3  ft.  2  in. ;  a  house  ladder  ;  and  two 
meat  safes— one  for  inside,  the  other  for  <  utside 
use.”  Perhaps  some  competent  reader  will  put 
himself  in  communication  with  you.  Of  the  cost  I 
can  say  nothing,  as  each  man  usually  charges 
according  to  the  dictates  of  his  conscience.  I  should 
have  been  pleased  to  assist  you  myself,  but  other 
work  prevents  such  a  result.— J.  S. 

Electric  Battery.— Smith.— This  correspondent 
writes :  “  I  bought  an  electric  battery  for  my  wife 
(who  has  been  ailing  with  rheumatics)  for  £3  10s„ 
about  two  years  since.  The  vendor  said  it  would 
last  a  lifetimo  with  care.  In  six  months  after  I  was 
going  to  put  in  a  fresh  solution  of  sal-ammoniac, 
but  it  would  not  hold  the  solution.  The  cells  are 
made  of  tin,  and  they  were  eaten  full  of  holes  with 
the  salt.”  I  quote  this  from  your  letter  to  warn 
others  against  dealing  with  such  “  professors.”  The 
sketch  of  your  cells,  which  you  have  been  good 
enough  to  send  me,  shows  that  he  supplied  you 
with  two  Bennett  cells,  each  4}  in.  by  2|  in.  by  2jin., 
worth  at  the  most  only  2s.  each.  The  cells  are  now 
useless.  If  you  will  write  and  tell  me  what  you 
have  besides  these,  and  what  you  wish  to  do,  I 
shall  have  much  pleasure  in  advising  you. — 
G.  E.  B. 

Intensity  Coil.— G.  H.  ( Riclmansworth).—lt  the 
core  is  intended  for  a  spark  coil,  it  is  much  too 
short.  A  core  |  in.  in  thickness  should  have  a 
length  of  6  in.  If  you  wish  to  use  the  core  and 
carcase  for  a  spark  coil,  wind  two  layers  of  No.  20 
silk-covered  copper  wire  over  the  core  for  the 
primary,  and  8  oz.  of  No.  38  silk-covered  copper 
wire  for  the  secondary,  coil.  With  a  condenser  of 
fifty  ,  sheets  of  tinfoil  21  in.  by  2  in.,  and  current 
from  two  pint  bichromate  cells,  you  may  get  a  1  in. 
spark.  If  you  wish  to  use  the  carcase  for  a  medical 
coil  of  one  power,  wind  four  layers  of  No.  24  silk- 
covered  wire  on  the  coil  for  the  primary,  and  8  oz. 
of  No.  30  silk-covered  copper  wire  over  this  to  form 
the  secondary  coil.  The  wire  can  be  obtained  from 
Mr.  Bottone,  Wallington,  or  from  Mr.  Caplatzi,  3, 
Chenies  Street,  Tottenham  Court  Road,  London,  if 
you  cannot  get  it  in  your  locality.  You  can  also 
get  the  paraffin  wax  from  the  same  vendors.  You 


certainly  could  not  make  it  at  home,  as  it  is  not 
made  by  adding  paraffin  oil  to  beeswax.— G.  E.  B. 

Battery  for  Telephones.— F.  S.  (Deptford).— 
If  the  telephones  are  of  the  Bell  permanent  magnet 
pattern,  as  described  in  Work,  No.  28,  p.  139,  Vol.  I., 
no  battery  will  be  required;  but  such  telephones 
can  only  be  worked  on  short  lines  and  in  quiet 
localities.  Long-distancetelephonesrequireabattery 
to  work  them.  The  battery  in  general  use  anil 
favour  for  this  purpose  is  the  ordinary  Leclanch6 
as  used  with  electric  bells.  Dry  batteries— such  as 
the  Gassner,  E.S.,  and  E.C.C.  cells— may  also  be 
employed  to  work  long-distance  and  loud-speaking 
telephones.— G.  E.  B. 

Pipe-Bending  Machine.— J.  P.  (Handsworth). 
— The  machine  you  refer  to,  described  in  “  Shop  ” 
columns  some  time  ago,  was  for  turning  tubes,  not 
for  bending  them.  You  can  bend  them  by  filling 
with  resin  or  lead.  I  have  always  managed  to  bend 
in  a  hole  in  the  bench,  rounding  oft' the  part  where 


the  tube  presses  against  so  as  to  avoid  bruising  or 
marking.  If  it  is  a  tube  that  has  to  be  finished, 
bend  before  finishing.  A  wood  block,  as  shown  in 
sketch,  screwed  to  the  bench  would  perhaps  suit 
you.  a  is  a  stop  fixed  to  the  bench  by  a  screw,  b, 
the  bending  block,  c,  section  of  same. — R.  A. 

Panelled  Dado  for  Hall.— E.  R.  A.  ( Devon - 
port).— I  should  not  have  room  to  give  anything 
that  would  really  help  you  in  “Shop,”  but  I  will  (with 
our  Editor's  permission)  prepare  an  article  which 
shall  show  a  design  for  such  panelling  as  you  want, 
so  constructed  that  any  amateur  carpenter  can 
carry  it  out,  and  it  shall  be  accompanied  by  all  ne¬ 
cessary  working  diagrams.— M.  M. 

“Sole  Trimmer.”— J.  P.  (Rcigatc).— You  ask  “if 
it  will  be  worth  your  while  to  patent”  the  tool  you 
refer  to  in  your  letter.  Well,  that  I  will  not  venture 
upon,  but  anything  that  is  novel,  or,  in  other  words, 
original,  is,  I  always  think,  worth  a  trial.  From 
you  saying  it  is  like  a  spoke-shave,  I  think  perhaps 
it  may  be  a  tool  of  some  use  in  many  kinds  of  work, 
such  as  heavy  or  wide  w  lted  (machine-sewn),  or 
in  riveted  work,  but  then  it  would  need  a  guard— 
not  only,  as  you  say,  “to  prevent  it  cutting  the 
upper  leather,”  but  also  to  lay  on  the  top  of  the  sole 
while  it  is  being  run  round,  and  this  so  that  you 
may  get  not  only  power,  but  an  even  stroke  also. 
You  say  “trimmed  ready  for  the  heel-ball  without 
the  knife,  rasp,  scraper,  or  glass-paper.”  By  this 
you  err,  as  it  would,  at  least,  need  the  sand  or 
glass-paper  to  close  the  fibres  of  the  leather  after 
any  instrument  had  passed  over  it  in  one  direction 
only,  as  the  finished  edge  would  look  rough.  But,  as 
you  say,  it  would  be  very  useful  to  amateurs.  And 


Fig.  1. — A  Yankee  Heel-shave.  Fig.  2.— Improved 
Sole  Plane. 


now,  having  pointed  out  the  way  that  you  must  look 
at  it  in,  I  will  tell  you  what  are  already  in  the  market, 
and  their  price,  feeling  sure  that  this  to  an  in¬ 
tending  patentee  is  one  of  the  principal  things  to 
know,  even  if  they  are  not  a  bit  like  his  own  idea, 
for  he  has  then  a  bettor  chance  of  judging  that  his 
is,  or  is  not,  a  thing  wanted  and  produced.  Fig.  1  is 
a  Yankee  heel-shave,  iron  frame,  price  2s.  each ; 
A,  A,  are  the  handles,  B,  the  knife  or  entting-iron,  and 
c,  c,  the  two  screws  that  liberate  it  to  be  sharpened, 
or  set  for  a  coarse  or  fine  cut.  Fig.  2  is  an  improved 
sole  plane,  price  Is.  Id.  each  ;  a  is  the  handle,  n  and 
c  the  cutting  blade  (B  being  the  cutting  end),  and  d 
the  guard,  which  runs  on  the  welt  near  the  upper. 
You  see,  by  this  tool  it  is  impossible  to  cut  the 
upDer  ;  and,  to  end,  I  think  I  had  better  hint  that  all 
edges  should  be  a  little  hollow,  therefore  your 
cutting-iron  would  need  to  be  a  little  on  the  round. 
— W.  G. 
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Billiard  Tables. — W.  W.  N.  (Leeds).— No  such 
papers  have  appeared.  We  only  await  the  advent 
of  a  thoroughly  competent  writer  to  take  up  the 
subject.— Ed. 

Vol.  I.  of  Work.-W.  H.  (Huyton). — The  pub¬ 
lished  price  of  Vol  I.  of  Work  is  7s.  6d.,  but  it  is 
out  of  print.  You  should  advertise  for  it  in  Work. 

Sewing-Machine.— W.  B.  (Walthamstow).— An 
article  on  How  to  Adapt  a  Sewing  Machine  for 
Fret-Saw  Machine  appeared  in  Work,  No.  56. 

Brass-Polish— Glass  Mending'.— J.  H.  (Leeds). 
— You  should  advertise  your  books  in  our  cheap 
“  Sale  and  Exchange  ”  column. 

Chimney-Top.— J.  R.  (Bagnalstown).— The  only 
way  in  which  you  can  see  if  the  design  is  patented 
is  by  searching  the  records  at  the  Patent  Office, 
London. 

Zither  Music.— F.  P.  ( Northwich ). — There  is 
very  little  music  published  otherwise  than  in  the 
treble  clef.  The  reason  for  this  is  that  there  would 
be  many  astonishingly  high  and  low  notes  in  the 
accompaniment  and  bass  were  the  latter  written 
in  the  bass  clef;  so  the  very  objection  you  make  is 
a  very  substantial  boon  to  the  great  majority  of 
zither  players.  It  is  surely  much  easier  to  read  one 
clef  than  two.  As  to  zither  music  with  words, 
there  is  plenty  published— most  of  it  in  Germany. 
I  cannot  say  where  you  could  procure  any  vvith 
English  words,  but  think  it  is  likely  that  such  is  to 
be  obtained.  Write  to  Herr  J.  Goebel,  Museum 
Street,  London,  or  at  Mitchell’s  Library,  Old  Bond 
Street,  who  will  probably  be  able  to  furnish  you 
with  what  you  require,  or,  at  any  rate,  to  give  you 
more  information  on  this  particular  subject  than  I 
can,  as  I  have  had  very  little  to  do  with  zither 
music  for  some  years.  If  you  have  A.  Davis' 
series,  you  have  as  fairly  representative  a  selection 
as  any  of  which  I  know  :  but  the  gentleman  men¬ 
tioned  above  will  most  likely  be  in  a  position  to  put 
you  on  the  right  track,  as  he  is  a  well-known 
performer,  as  well  as  a  teacher,  of  the  instrument. 
Having  in  view  the  very  severe  strictures  which 
one  correspondent  has  thought  fit  to  pass  upon  my 
advocacy  of  the  metal  strings,  it  is  satisfactory  to 
learn  that  you  fully  appreciate  their  superiority. 
In  my  own  opinion,  their  pre-eminence  over  the 
ordinary  silk  and  gut  ones  is  self-evident;  but  so 
much  depends  upon  what  sort  of  touch  the  player 
has  acquired.  I  shall  always  be  happy  to  answer 
queries  respecting  the  zither,  and  regret  that  in 
the  present  instance  I  am  unable  to  give  a  cate¬ 
gorical  reply.— A.  O  T. 

Zither  Music.— C,  S.  (Liverpool).— The  great 
bulk  of  music  for  the  zither  is  published  in 
Germany.  I  am  unable  to  tell  you  where  to  pro¬ 
cure  any  of  English  origin  or  with  English  words. 
Try  Litollfs',  who  publish  a  fair  variety  of  zither 
music,  or  Metzler.  Failing  these  sources,  your  only 
course  would  be  to  get  whatever  songs,  airs,  etc., 
which  you  might  select  transposed  to  suit  the 
instrument.  This  would  mean  the  simplification  of 
the  melody  or  the  re-arrangement  of  the  chords, 
and  the  proper  arrangement  of  the  accompaniment 
in  the  treble  clef,  so  as  to  avoid  very  high  or  low 
notes  on  ledger  lines— which  is  the  reason  why  the 
treble  clef  is  retained  for  the  accompaniment  and 
bass  in  most  zither  music.  1  have  seen  music 
for  the  zither  written  as  for  the  pianoforte,  but 
there  is  comparatively  little  of  it  in  the  market. 
Nevertheless,  inquiry  among  the  publishers  cannot 
fail  to  elicit  all  information  as  to  such  music.  I  am 
sorry  I  cannot  give  you  a  more  satisfactory  reply  ; 
but  you  must  remember  that  the  great  maoority  of 
players  are  quite  satisfied  with  the  music  of  German 
publishers.  Write  to  Treflenbriinner,  of  Munich, 
or  Riendl,  of  Vienna,  for  lists  of  high-class  zither 
music.  It  is  possible  that  some  English  songs  are 
published  in  Germany.— A.  O.  T. 

Phonograph  and  Platinum.— A  Monthly 
Subscriber.— An  article  on  "How  to  Make  a 
Phonograph"  appears  to-day.  About  scrap  plati¬ 
num,  write  to  Messrs.  Johnson  &  Matthay, 
assayists,  Hatton  Garden,  London. — W.  D. 

Wire  Dulcimer.— J.  L.  S.  (Paisley).— If  by  a 
“wire”  dulcimer  you  mean  an  ordinary  dulcimer 
of  wood  strung  with  wire,  you  will  find  full  instruc¬ 
tions  for  making  such  an  instrument  in  Nos.  31,  38, 
and  41,  Vol.  I.,  of  Work.— R.  F. 

Electrical  Lessons.  —  H.  C.  (Euston  Road, 
W.C.). — The  construction  of  electric  bells  has  been 
fully  described  and  illustrated  in  the  articles  on 
Burglar  Alarms  published  in  Work,  Vol.  I.,  pp. 
179,  279,  311,  418,  484,  537.  682,  699.  You  cannot  do 
better  than  to  get  this  volume,  and  continue  read¬ 
ing  electric  papers  in  Work,  Vol.  IV.— G.  E.  B. 

Course  of  Study  for  Engine  Driver.— R.  W. 
(Birmingham).— Study  the  principles  of  the  sciences 
which  govern  the  working  of  steam  engines.  You 
will  find  these  in  the  lessons  on  Mechanics.  Hydro¬ 
statics,  and  Heat  in  the  "Popular  Educator,"and  on 
the  Steam  Engine  in  the  “  Popular  Educator  ’’  and  in 
the  "Technical  Educator.”  As  you  are  about  to  learn 
how  to  take  charge  of  the  engines  and  dynamos  at 
a  new  public  baths,  you  will  find  some  lessons  on 
Voltaic  Electricity  and  on  Machines  for  Raising 
Waterin  the  "Technical  Educator."  Toextendyour 
knowledge  of  electrical  science.  I  should  advise  you 
to  study  “  Electricity  in  the  Service  of  Man  ’’—a 
good  book.  This  and  the  Educators  tuny  be  had  in 
monthly  parts,  if  you  prefer  to  have  them  in  this 
form,  and  then  bind  the  parts  together.  Some  of 
the  best  books  on  the  steam  engine  and  on  electrical 
engineering  are  very  expensive,  but  pethaps  you 
may  be  able  to  get  access  to  them  in  one  of  the 
public  libraries  or  mechanics’ institutes  in  Birming¬ 


ham.  A  study  of  such  books  as  I  have  mentioned, 
and  a  practical  application  of  the  principles  gleaned 
from  them,  under  the  advice  and  direction  of  the 
engineer  in  charge — who  will,  I  understand,  teach 
you — should  enable  you  to  become  a  proficient 
workman.  If  you  get  into  any  difficulty  in  not 
being  able  to  understand  what  you  read  or  what 
you  see,  make  use  of  us  in  the  future  as  you  have 
in  the  past.— G.  E.  B. 

Top  of  Folding  Screen.— T.  D.  (Gateshead  on- 
Tyne). — Something  very  simple  will  best  suit  the 
top  of  your  screen.  Here  are  three  sketches,  one  of 
which  will  probably  serve  your  purpose  or  suggest 
what  you  want.  My  plan  would  be  to  saw  out  the 
one  selected  from  J  in.  braid,  and,  as  firm  fixings 


will  be  essential,  I  should,  in  addition  to  glue,  run  a 
long  dowel  or  two  into  the  broader  part  of  each 
division,  and  through  the  narrower  drive  a  screw 
down  into  the  top  edge  of  the  screen.  Your  orna¬ 
mental  top  will  then  be  in  no  danger  of  being 
knocked  off. — M.  M. 

III.— Questions  Submitted  to  Readers. 

*,*  The  attention  and  co-operation  of  readers  of  Work  art 
invited  for  this  section  of  “  Shop." 

Marbling.  —  Effbee  writes  “  I  should  feel 
obliged  if  any  reader  would  tell  me  how  to  make 
watercolours  float  on  water  for  marbling  purposes.” 

Wood  Stain.  — H.  W.  T.  ( Harrow )  would  like  to 
know  the  best  stains  for  wood  to  show  the  grain. 

Cut  Boot  and  Shoe  Leather.— W.  L.  (Leith) 
writes “  Would  any  reader  kindly  give  the 
address  of  a  wholesale  firm  who  sells  leather  cut 
into  soles  and  heels?” 

Distilling.— G.  H.  L.  ( Peckham )  writes  : — “  Hav¬ 
ing  constructed  a  ‘  Liebig  Condenser’  from  instruc¬ 
tions  by  R.  W.  C.  in  No  157,  I  now  want  a  worm 
condenser.  Will  R.  W.  C.  kindly  inform  me  if  it 
should  be  of  tin  plate,  or  will  the  drawn,  tin  pipe 
answer?  Also,  will  a  3-quart  saucepan— the  size 
wanted— with  a  head  fitted  to  it  fulfil  the  purpose 
of  distilling  from  a  saccharine  preserve  similar  to 
a  fruit  jam?” 

IV. — Questions  Answered  by  Correspondents. 

Model  Locomotive.  —  M.  (Bishop  Auckland) 
writes  to  E.  W.  L.  ( Aeiccastle-on-Tyne )  (see 
No.  163,  page  110):— ‘Model  Engine  Making,’  by  J. 
Pocock,  contains  articles  on  *  Model  Locomotive 
Making.’  ” 

Knee-hole  Desk. — M.  (Bishop  Auckland)  writes 
to  H.  L.  (Oxford)  (see  No.  163.  page  110)  “If  you 
write  me  with  particiilars.I  will  be  glad  to  help  you 
with  instructions  or  drawings.” 

V. — Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  Shot,  upon  which 
there  is  great  pressure? — G.  T.  (London,  E.G.) ;  Patkntbk; 
A.  B.  (Sheffield);  R.  P.  i Horsham >;  B.  H.  t Wins  ford >;  F.  H.  W. 
( Southampton );  Constant  Reaokk;  C.  B.  B.  t  Westbury-on- 
Tnim>;  a.  M.  (Derby);  J.  P.  H.  ( Oldham \  :  A.  P  (Nottingham)  ; 
J.  IB.  (Leeds);  Lawton  :  J.  W.  B.  (Huddersfield) ;  L.  G.  i Brad¬ 
ford );  H.  U.  ( London ,  S.E.) ;  G.  S.  W.  (Dewsbury);  A  Reader  ; 
VV.  R.  ( Stepney  Green). 


“WORK”  PRIZE  COMPETITIONS. 

The  Editor  of  Work  has  the  pleasure  of 
calling  the  attention  of  his  readers  to  the 
following  scheme  for  Prize  Competitions, 
which  he  will  feel  obliged  by  their  bringing 
under  the  notice  of  friends  and  others  -in¬ 
terested  in  any  of  those  departments  of 
work,  or  employment,  which  the  prize 
scheme  is  intended  to  stimulate. 

Fully  sensible  of  the  interest  which  many 
thousands  of  the  readers  of  Work  take  in 
matters  of  a  competitive  nature,  this  prize 


\ 

scheme  has  been  deemed  a  suitable  sequel 
to  the  Work  Exhibition,  in  which  so  many 
readers  obtained  honours. 

A  general  subject  has  been  considered 
best  with  which  to  commence ;  and  as 
most  of  the  readers  of  Work  and  thousands 
of  the  outside  public  know  something 
of  bicycles  and  tricycles,  competition  is 
invited  for  the  best  essay  upon 

“  The  Cycle  :  Its  Worth  to  the  Nation.” 

For  the  three  best  essays  the  following 
prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2  ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the 
Cycle  Essay  Competition. 

All  Essays  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  prize  scheme  is  announced. 

Each  Essay  to  he  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

No  Essay  to  exceed  more  than  two  pages  of 
Work  in  extent,  including  any  diagrams  that 
may  he  necessary  to  elucidate  the  text. 

In  the  work  of  judging  regard  will  be  had  to 
original  suggestions  of  value  affecting  the  im¬ 
provement  of  bicycles  and  tricycles,  especially 
where  such  improvements  are  shown  by  dia¬ 
grams. 

All  Prize  Essays  and  Drawings  to  he  pub¬ 
lished,  if  desired  by  the  Editor,  in  Work,  hut 
the  copyright  thereof  to  remain  with  the- 
authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  by 
the  competitors,  as  in  no  case  can  the  return  of 
MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Essays,  and  the  selection  as  determined 
upon  is  to  he  final. 

All  manuscripts  intended  for  the  Cycle  Essay 
Competition  must  be  addressed  to  the  Editor  of 
Work,  c  o  Cassell  &  Co.,  Ld.,  Ludgate  Hill, 
London,  E.C.  They  must  reach  him  not  later 
than  Saturday,  June  25,  and  should  he  legibly 
endorsed  on  the  envelope  or  wrapper,  “Work 
Cycle  Essay  Competition.” 


Next  Week's  Work  (No.  170)  will  contain 
full  directions  and  diagrams  for  mak¬ 
ing  A  Cheap  and  Portable  Tent 
for  Seaside  or  River  Bathing 
Purposes. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  1.4 R 

Caplatzi’s  Matchless  Technical  Collections 

embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials*  Catalogues,  2d. — 
Chenies  Street,  Bedford  Square.  [9  a 

Lettering  and  Sign  Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is.— F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  joo  Carving,  ioo 
Repouss£,  30  Fret  Brackets,  100  Sign  Writer’s  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  _  Each  packet, 
is.;  postage  free.— F.  Coulthard,  Darlington  Street, 
Baih.  t1  s 

Fretwork  Designs.— 40,  yd. ;  12  brackets,  is.  id. 1 
Catalogue  300  miniatures,  6d.  Lists  free. — Taylor’s  F ret- 
woikeries,  Blackpool.  [18  r 

Hasluck's  “Lathe-work,”  3s.  6d.,  new;  Copper 
Boiler,  17  by  y\}  7  flues,  new,  35s.,  worth  double. — Cooper, 
Polegate.  Sussex.  L2°  R 

“  Screws  and  Screw  Making.”— The  best  book  on 
the  subject.  3s.  ;  soiled  copies,  2s.  The  Buyer’s  Guide  to 
the  best  Books  on  Mechanical  Subjects,  with  table  of 
contents,  price  6d  ;  in  cloth,  is.  6d. —  Published  by 
Britannia  Co.,  Engineers,  Colchester.  [21  R 

Wanted.— Work,  Nos.  i  to  52,  with  index ;  good  con¬ 
dition. —  Mitchell,  Valentine  Street,  Norwich.  [3  s 

Unpublished  Trad©  Recipes.— Honestly  worth 
poundseach.  Prices  moderate.  Catalogue,  id.— Stanley, 
Billsow  Street,  Poplar,  London.  14  ® 
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"W  ORTH  A  QUIMSA  J&.  BOX.” 


BEECHAM’S 

LARGEST  SALS  IN  Til 


PILLS. 


THE  WOELD. 

A  WONDERFUL  MEDICINE  for  oil  Bilious  and  Nervous  Disorders,  such  os 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  ever), where,  in  Bores,  !>%d..  Is.  1\d..  .6  2s.  9d.  each.  Full  directions  with  each  box. 


BEEGHA  JVE  9  S  T  O  O  XX 


jgk,  T  33 


Will  recommend  itself ;  it.  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  know® 
ingredients  for  neutralising  the  acids  of  the  mourh.  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice, 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  nil  Dvmjg  i.sts,  or  from  the  Proprietor,  for  **>J SIC  SU  [JjTjTNG,  postage  paid . 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  caads, 

,  marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter,  is.  each;  3  letttr.2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEE 


fEED  PURE. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c.» 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  250  Illustrations,  price  &l.,  post  free. 
MODEL*  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  ©^es*y 
description,  from  tue  smallest  to  powerful  Engines. 

X.  EE'S  IJLil-TX&T:RA.TJS5I>  0-J3L*3?  A]LOGITE. 

New  and  Bevised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  bock  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  Sd.,  post  free.  Please  state 
whether  American  Too!  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 
Address-  ?<»,  77,  and  78a,  HIGH  tiOLBOHN,  LO  vZ>0/V,  W  ( J . 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  s88^  Please  name  this  Paper  when  writing. 


THE  NEW 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  Ey  post, 
28.  6d.  Length,  jin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HISH  KOLBORH. 

JUNO  CYCLES  (The  Very  Best). 

Write*  for  our  1802  List,  100  pp.  POST  FREE. 

Juno  Cushion,  £10  10s.  17/6  monthly. 

Juno  Pneumatic,  <6X2  12s.  21/- monthly,  large  discount  for  cash. 

Or  Large  Discount  for  Cash.  an?  ridi“8  taught  Ma- 

c!  unes  exchanged.  Im- 

a‘  mease  stock,  new  and 

secondhand  T  ricycles, 

*"*  ~  and bestwork.  Estimates 

free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Mae&mists* 

Ltd.  Works, 

..  Show-Rooms,  &  School, 

($75  &  76»  BiisJiops'* 

. gate  Without, 

*2  months  guarantee  with  every  yi/NO.  2L02XfXS03MI'j  K*CL 


ESTABLISHED  1851. 

QIRKBECK  BANK, 

Southampton  gildings.  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  00  DE¬ 
POSIT'S’,  repayable  on  demand. 

TWCJ  per  CpNT.  INTEREST  on  CURRENT 
ACCOUNTS  caltujtafed  on  the  mmlrhum  monthly  balances, 
when  not  Jfawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos- 
session.  Apply  the  Office  of  the  BiKKBECK.  FrkE'HOLD  Land 
Society,  as  above. 

The  BIRKBRCK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  R AVENSCROFT,  Manager. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspb  rry. 
Black  Currant,  Lim«  Prult, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  1$  stamps. 

Agents  Wanted. 
NEWBALL  &  MASON* 
Nottingham. 


JUST  PUBJLISHUD. 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth;, 
price  &s.9  post  free. 

WORKSHOP  RECEIPTS: 

Fifth  Series. 

Summary  of  Contents. 

Diamond  Cutting  and  Polishing— Labels— Laboratory  Apparatus 
—Cements  and  Lutes— Cooling— Copying— Des  coating — Distilling — 
Evaporating —  Illuminating  Agents— Filtering  —  Explosives  —  Fire¬ 
proofing — Ink— Lacquers— Magic  Lanterns — Electrics— Metal  Work 
— Musical  Instruments — Packing  and  Storing— Percolation— Pre¬ 
serving— Corrosion  and  Protection  of  Meta!  Surfaces—  Pumps  ancS 
Siphons — Waterproofing— Glass  Manipulating— Modelling  and  Plaster 
Casting — Stereotyping  Tobacco  Pipes— Taps— Tying  and  Splicing 
Tackle — Netting— Walking  Sticks— Boat  Building— Anemometers — 
Angle  Measuring— Barometers —Camera  Lucida. 

London:  JE,  Se  JR.  N  S  *O  V,  123,  Strand m 
New  York:  12,  Cortlandt  Street. 

IHveniors,  mmvm  oihersT 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.— The  W  ■>  LLER  &  CO.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 

8th  Thousand,  price  3,0  e 

WORKING-MEN  CO-OPERATORS: 

What  they  have  Done,  and  What  they  are 

Doing.  Being  a  Handbook  giving_  an  Account  of 
the  Artisans’  Co-operative  Movement  in  Great  Britain, 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jones. 

CASSELL  &  COMPANY,  LIMITED,  Legate  Hilt,  London. 


W0EU(  Frige  Competition 

COUPON. 

THE  CYCLE :  Its  Worth 
to  the  Nation. 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  “WORK.” 


THE  WORLD’S  WORKERS. 

A  Series  of  New  and  Original  Volumes  by  Popular  Authors.  With  Portraits  printed  on  a 
tint  as  Frontispiece ,  cloth.  Is.  each. 

General  Gordon.  By  the  Rev.  S.  A.  Swaine. 

Sir  Henry  Havelock  and  Colin  Campbell,  Lord 
Clyde.  By  E.  C.  Phillips. 

David  Livingstone.  By  Robert  Smiles. 


The  Earl  of  Shaftesbury.  By  Henry  Frith. 

Dr.  Guthrie,  Father  Mathew,  Elihu  Burritt, 
Joseph  Llvesey.  By  John  W.  Kirton,  LL.D. 
George  Muller  and  Andrew  Reed.  By  E.  R. 
Pitman. 


Thomas  A.  Edison  and  Samuel  F.  B.  Morse. 

By  Dr.  Denslqw  and  j.  Marsh  Parker. 

Sir  Titus  Salt  and  George  Moore.  By  J.  Burnley. 

George  and  Robert  Stephenson.  By  C.L.Mat£aux. 

Richard  Cobden.  —  - 

Charles  Hadden  Spurgeon.  By  G.  Holdbn  Pike.  (New  Volume.) 


Charles  Dickens.  By  His  Eldest  Daughter. 
Handel.  By  Eliza  Clarke. 

Turner  the  Artist.  By  the  Rev.  S.  A.  Swains. 


Abraham  Lincoln.  By  Ernest  Foster. 
Benjamin  Franklin.  By  E.  M.  Tomkinson. 
Dr.  Arnold  of  Rugby.  By  Rose  E.  Selfe. 


Sarah  Robinson,  Agnes  Weston,  and  Mrs?. 

Meredith.  By  E.  M.  Tomkinson. 

Florence  Nightingale,  Catherine  Marsh, 
Frances  Ridley  Havergal.  Mrs.  Ranyard 
(“  L.  N.  R.").  By  Lizzie  Alldridge. 

Mrs.  Somerville  and  Mary  Carpenter.  By 

Phyllis  Browne. 

By  R.  Gowing. 


The  above  works  ( excluding  “ Richard  Cobden"  and  “ Charles  Haddon  Spurgeon  )  can  also  be 
had  Three  in  One  Vol. ,  doth,  gilt  edges,  y. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 
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JBTO©  |  GIVEN  AWAY! 

*^four  hundred  pounds  ^ 

WORTH  OF  FRETWORK  DESIGNS. 

T.  H.  SKINNER  &  Co.  have  now  r^ady  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork.  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings,  Magic 
Lanterns,  Skates,  Fancy  Pbcket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  1  he  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed.  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
One  Shillings  worth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood,  2s  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  'when  ordering. 


TO  AMATEUR  AND  PRACTICAL  WORKERS. 


Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 


Lathe  Castings  from 
3,-j  to  18  in.  centres. 
Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc. 


Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 


Illustrated  Price  List  «f  Castings,  Chucks,  Slide  Rests,  Twist  Drills.  &  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

JOHN  AARON,  Gaol  Lane.  HALIFAX.  8.sg?^S. 


C2  ]Ln  2EH  J*L  M-  JE3E  Jk.  3ST  ID  S  l 


Nothing  has  ever  been  invented  that  will  so  thoroughly  cleanse  and  whiten  the  hands 
as  our  Rubber  Brush.  Used  with  soap  and  water,  it  will  remove  all  kinds  of  stains. 
Ink,  Tar,  Iron  Stains,  and  Paint,  yielding  easily  to  it,  without  injuring  the  most 
delicate  skin,  as  is  done  by  using  pumice  stone,  bristle  brushes,  &c. 

Price  Is.  Larger  Size,  price  2s. 

We  are  also  the  makers  of  BAILEY’S  CELEBRATED  RUBBER  BATH  and 
FLESH  BRUSHES,  price  5s.  each  ;  COMPLEXION  BRUSHES,  price  3s.  fid. 
each  ;  RUBBER  TOOTH  BRUSHES,  price  lOd.  and  Is.  each  ;  and  TEETHING  * 
RINGS,  price  5d.  each. 

To  be  had  from  all  Chemists  and  Dealers  in  Toilet  Goods ,  or  will  be  sent,  post  free , 
on  receipt  of  price  by  the  Manufacturers , 

DAVID  MOSELEY  &  SONS,  14,  Aldermanbury  Avenue,  London,  E.C. 

Ardwick,  Manchester  ;  and  57,  Miller  Street,  Glasgow. 


95th  Thousand,  Is. 

CASSELL’S  SHILLIlxra  COOKERY. 

See  Electrical  Exhibition,  Crystal  Ealace.  Stand  158. 

The  “DEMON”  WATER  MOTOR. 

For  Driving  Lathes,  Dynamos,  Saws,  etc.,  from 
the  town's  water  supply.  Sizes,  half-man,  £ 2  ios. ; 
one-man,  £3  5s.  ;  half-horse,  £4  ;  one-horse,  ^5  ios.; 
complete.  Cheaper  and  better  than  gas  or  steam. 
Complete  sets  of  castings  supplied.  Send  2d.  for 
Illustrated  Catalogue. 

P.  PITMAN,  Withington,  Manchester. 


No.  567. 


Volume  V.  of  The 
Anfateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

H.01TID03ST,  E.C. 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  vnrnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Dep6ts,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 


( See  Notice  in  “  Work,”  August  22,  1891.) 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
machines.  Prices,  £4  to  £30.  Easy 
terms,  from  ios.  per  month.  Write  for 
our  300-page  Lists  for  1892 
and  5,000  Testimonials. 
Free.  British  Cycle 
MFC.  CO.,45,Everton  Rd.t 
Liverpool ;  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School:  42,  High 
Street,  Camden  Town. 


GIVEN  AWAY!  YOUR  NICKEL  SILVER 


PEN  &  PENCIL  CASE , 

with  your  name  in  Rubber,  complete,  7jd.  Stamps,  or  for  your 
Name  or 
Monogram. 

Rubber 
Stamp  for 

Marking  Linen  or  Paper,  enclose  3\cL  stamps  or 
postage,  Ac.  Mention  this  paper,  and  address — 

Crystal  Palace  (John  Bond’s)  Gold 
Medal  Marking  Ink  Works,  76,  Southgate  Road, 
London,  N.  CAUTION  :  Original  Patentee  of  the  6d.  and  is. 
Crystal  Palace  (John  Bond’s)  Propelling  Metallic  Marking  Ink  PenciL 


Weekly,  paper  covers,  3d.  each;  or  in  cloth,  6d.  each. 


Cassell’s  National  Library. 

Edited  by  Prof.  H.  MORLEY. 

With  additional  Volumes  not  hitherto  published  in  the  Series. 


LIST  OF  RECENT  AND  FORTHCOMING  VOLUMES 


Natural  History  of  Selborne. 
Natural  History  of  Selborne. 

King  Henry  V . 

Lives  of  Pericles,  etc . 


Vol.  I. 
VoL  II. 


White. 

»» 

Shakespeare, 

Plutarch. 


Victories  of  Love  ... 
Taming  of  the  Shrew 
Sorrows  of  Werter 
King  Lear 


Johnson’s  Lives  of  the  Poet3  —  (Butler,  Denham,  Dryden,  etc.) 


CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


Patmore. 

Shakespeare. 

Goethe. 

Shakespeare. 


FLUID 

M, 

FLUI  I> 

WATER  RESISTING 

_  WATER  RESISTING 

G  X*  XJ  S3 

(Patent) 

PATENT  TINS. 
Invaluable  for  all 
Out  and  Indoor 
Repairs. 

GLUE 

(Patent) 

PATENT  TINS. 

No  Brush— No  Boiling- 
Will  securely  join  Wood* 
Glass,  China,  Metals,  &o 

XXSN’R'ST  EdlLMES, 

MA  IS' UFA  CTTJJIE II  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

tngleby  Works ,  Brown  Ftoyd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 


By  Post,  8 d.  and  is.  3  d.  per  tin.  Through  Ironmongers,  Chemists,  Chandlers,  6 d.  and  is,  per  tin. 

only  by  THE  WATERPROOF  CLUE  CO.,  62,  Dale  st,  Liverpool. 


J-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Printed  and  Published  by  Cassell  &  Company.  Limited,  La  Belle  Sauvage,  London,  E.C. 
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WORK  WORLD. 


A  new  tire  protector  has  been  brought 
out.  It  is  composed  of  very  thin  compressed 
rawhide,  in  3  §  in.  sections,  which  overlap 
each  other.  It  is  very  light,  is  puncture- 
proof,  and  shaped  to  fit  closely  over  the 
tread  of  the  tire.  Cyclists  will  note. 

*  # 

The  finest  Persian  carpet  in  the  world — 
1  he  Holy  Carpet  of  the  Mosque  of  Ardebil— 
is  on  view  in  London.  It  measures  34  ft.  6  in. 
by  17  ft.  6  in.  The  maker’s  signature  is 
accompanied  by  the  date  942,  which  is  1535 
of  our  era. 

*  * 

Sheffield  is  largely  interested  in  the  new 
Admiralty  battleship— the  Resolution.  2,500 
tons  of  her  armour  plating  were  turned  out 
at  the  Atlas  Works.  Sir  John  Brown  & 
Company,  Limited,  are  furnishing  the 
armour  for  a  sister  ship — the  Revenge. 

m  # 

A  submarine  boat  recently  tested  attained 
a  speed  of  ten  miles  per  hour  under  water, 
turned  round,  and  rose  and  sank  under 
perfect  control.  When  on  the  surface  it  is 
driven  by  steam,  and  when  below  by  a 
storage  battery  charged  by  the  propeller 
engines.  Saving  life  at  sea  ought  to  be 
possible  with  this. 

*  * 

The  economy  of  heating  feed  water  by 
steam  direct  from  the  boiler — commonly 
called  “  live  ”  steam— has  been  shown  by 
experiment,  and  is  now  beginning  to  be 
recognised  by  the  Whitehead  Torpedo 
Company,  who  have  ordered  a  second 
apparatus  on  this  principle. 

#  * 

An  optical  pyrometer  has  been  designed, 
based  upon  Cornu’s  photometer ;  it  is  a 
much  simpler  instrument  than  the  thermo- 
junction  electric  pyrometer,  and  therefore 
more  suitable  for  everyday  use.  The  methods 
of  measuring  very  high  temperatures  yet 
calls  for  investigation  on  the  part  of  prac¬ 
tical  men. 
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The  number  of  gun  barrels  proved  during 
1891  in  the  Birmingham  Proof-house  was 
561,631,  an  increase  of  40,691  over  those  in 
1890.  Failures  in  proof  were  much  smaller 
in  number  than  might  have  been  expected, 
considering  the  great  increase  in  the  common 
class  of  work  and  the  falling  off  in  the  best 
work.  The  common  class  of  barrels  are 
very  much  exported  abroad  for  foreign  guns, 
and  are  not  likely  to  favourably  impress 
foreigners  with  the  quality  of  English 
workmanship. 

#  # 

Although  the  electric  light  may  be  put 
anywhere  and  used  without  the  adventitious 
aid  of  match  or  fire,  yet  Mr.  Preece,  F.R.S., 
maintains  it  is  not  always  absolutely  safe. 
Security  is  to  be  obtained  only  by  good 
design,  perfect  materials,  first-class  work¬ 
manship,  and  rigid  inspection.  Imperfect 
materials  erected  by  cheap  contractors  lead 
to  many  disasters.  Everything  ought,  as 
much  as  possible,  to  be  kept  in  view,  and 
the  conductors  ought  not  to  be  hidden  under 
wainscots  or  floors,  or  above  ceilings.  All 
this  is  worth  knowing. 

*  # 

A  Labour  Exchange  has  been  opened  in 
Paris.  The  building  has  been  erected  by 
the  municipality,  which  paid  1,000,000  francs 
for  the  site.  It  contains  a  hall  accommoda¬ 
ting  1,600  persons,  and  has  150  rooms,  which 
will  be  used  by  230  trade  unions,  the  build¬ 
ing  being  left  entirely  to  the  management 
of  the  unions.  It  is  hoped  it  will  contribute 
to  social  pacification,  to  the  success  of  the 
just  claims  of  labour,  and  to  international 
relations,  resulting  one  day  in  universal 
peace  !  Where  is  London  1 

#  # 

Many  German  engineers  prefer  masonry 
to  iron  for  bridges,  and  they  have  revived 
the  practice  of  building  masonry  bridges 
with  lead  joints  at  the  key  and  points  of 
rupture  near  the  spring  lines.  The  Romans 
used  sheets  of  lead  between  cut  stones,  and 
in  bridges  built  in  England  in  1833  bands 
of  lead  were  placed  in  the  joints  for  two- 
thirds  of  the  distance  above  the  spring  line. 
The  use  of  lead  is  for  maintaining  the 
proper  interval  of  joint,  and  for  uniformly 
distributing  the  pressures. 


[Price  One  Penny. 


Milling  machines  are  doing  away  with 
much  of  the  vice  work  of  the  practical 
engineer.  Double  eyes,  and  other  fitting 
parts  of  engines  and  machinery  that  were 
formerly  carefully  filed  up  at  the  vice,  are 
now  turned  out  at  the  machine  by  skilled 
labourers  at  about  four-sevenths  of  the  wage 
of  mechanics.  Work  that  was  done  a  year  or 
two  ago  at  the  slotting  and  planing  machines, 
and  afterwards  fitted,  is  now  designed  so 
that  it  can  be  finished  by  milling  cutters 
alone,  afterwards  being  highly  polished  by 
the  aid  of  buffing  wheels  and  belts. 

*  * 

The  street  music  joys  of  the  metropolis 
are  likely  to  be  increased.  Mr.  J.  Charles 
King,  the  writer  and  worker  upon  the 
technics  of  coachmaking,  has  patented  some 
carriage  musical  gear,  which  he  proposes  to 
apply  at  first  to  children’s  mail  carts  and 
perambulators  in  the  shape  of  chimes  and 
simple  tunes.  When  the  idea  is  extended, 
and  every  vehicle  gives  off  a  tune  to  the 
revolution  of  its  wheels,  the  reputation  of 
England  as  a  musical  country  will  be 
materially  strengthened.  Whether  -the 
general  result  will  be  a  matter  for  national 
rejoicing  or  a  cause  for  profound  despair 
lies  in  the  future.  Put  England  is  so 
musical  ! 

*  * 

An  oppressive  shop-tax  exists  on  all 
coachmakers,  with  the  added  indignity  of 
Excise  espionage  at  all  hours  of  the  day, 
and  the  annoyance  of  having  to  keep  books 
of  accounts  to  suit  this  humiliating  official 
action  of  the  Government — under  the  risk  of 
severe  penalties  for  any  contravention  of  the 
Excise  dictum.  Every  carriage  repaired’ 
must  be  entered,  and  owner’s  name  and 
address  submitted  to  the  exciseman.  Every 
carriage  sold  must  in  like  manner  be  entered. 
Carriages  bought  of  private  users  must  be 
entered  in  the  trade  books.  Forms  sup¬ 
plied  by  Government  have  to  be  accurately 
filled  in.  The  particulars  of  all  carriages 
sold  must  be  precise  as  to  number  of 
wheels,  and  if  with  a  pole-socket  on  the  bed 
for  a  pair  of  horses  or  not ;  and  the  coach- 
maker  must  answer  any  question  of  sales  or 
repairs  to  the  exciseman,  or  submit  to  be 
“  Star  -  chambered  ”  at  Somerset  House, 
which  authority  is  despotic  in  its  judgments. 


210 


WORK . 


[No.  170— June  18,  1892. 


THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 

Close  String  Stairs  with  Winders. 

Introduction  —  Working  Drawings  —  Position 
of  Winders  in  Newel — Drawing  Plan  and 
Elevation— Full-size  Drawings  —  Setting 
Out  the  Wall-Strings — Gluing  up  the 
Wall-Strings — Easements  on  the  Strings 
— Mould  or  Template  tor  Winders — Glu¬ 
ing  up  the  Winders — Cutting  Winders  to 
Size— Housing  Winders  in  Newel— Placing 
Stairs  in  Position— Models. 

Introduction. — In  all  staircases  that  we  have 
previously  examined  the  “going”  has  re¬ 
quired  nothing  special  beyond  careful  atten¬ 
tion  in  setting  out  the  number  of  steps,  so 
that  they  should  not  project  beyond  a  given 
point. 

The  plan,  however,  we  now  propose 
working  upon  being  strictly  limited,  the 
space  for  the  “  going  ”  will  require  careful 
study,  to  enable  us  to  reach  the  floor  above 
in  a  reasonably  easy  manner.  This  it  will 
be  found  can  only  be  achieved  by  intro¬ 
ducing  at  the  bottom  a  series  of  graduated 
steps,  called  winders.  Winders  are  placed 
in  various  positions,  according  to  circum¬ 
stances  ;  hence  we  often  find  them  at  the 
top  of  a  flight  of  stairs,  again  at  both  top 
and  bottom,  and  finally  the  whole  of  the 
landing  (as  in  the  drawing)  is  converted 
into  winders,  in  which  case  they  are  called  a 
half-space  of  winders. 

As  I  have  before  mentioned,  winders 
should  always  be  avoided  where  possible; 
but  as  they  are  so  often  iudispensable,  we 
must  make  them  as  easy  as  circumstances 
will  allow.  The  following  examples  have 
been  taken  as  representative  of  the  various 
forms  of  winding  stairs  in  common  use, 
and  will  fully  answer  our  present  purpose. 

Working  Drawings. — The  present  flight 
of  stairs  is  arranged  to  be  placed  between 
two  walls,  with  entrance  at  right  angles  to 
the  staircase  at  the  bottom.  There  being  a 
room  on  each  side  at  the  top,  a  landing  be¬ 
comes  a  necessity.  At  first  sight  it  might 
appear  that  the  winders  could  have  been 
dispensed  with,  by  leaving  a  space  at  the 
bottom  similar  to  the  landing  at  top,  thus 
making  a  straight  flight  do.  But  upon 
examination  it  will  at  once  be  seen  that  this 
will  not  answer,  the  “going”  being  so  little 
that  the  number  of  risers  necessary  to  carry 
us  up  would  only  allow  of  a  very  narrow 
“tread”  indeed,  therefore  we  bring  in  the 
winders. 

Position  of  Winders  in  Newel. — As  the 
most  dangerous  position  on  the  winders  is 
of  course  round  the  newel,  we  must  make 
them  as  large  as  possible  at  this  point. 

Many  people  strike  out  the  winders  from 
the  centre  of  the  newel  (as  at  Fig.  7) ;  but 
this  is  not  desirable,  the  better  plan  being  to 
keep  the  fliers  back  (straight  steps  are  called 
fliers),  so  that  the  winder  may  be  a  short 
distance  behind  the  newel  (as  at  a,  Fig.  8). 
At  times  it  is  also  possible  to  have  the  first 
winder  in  front  of  the  newel  (as  at  b).  This 
is  the  case  where  there  are  steps  in  two 
directions — that  is,  with  a  quarter-space  of 
winders. 

Drawinq  Plan  and  Elevation. — To  set  out 
the  plan,  first  draw  the  enclosing  walls,  with 
landing  and  doorways  in  their  respective 
position  ;  then  place  the  newel  as  seen  at  N, 
and  draw  the  riser,  No.  4,  at  a  distance  of  2  in. 
beyond.  Now  draw  riser  No.  1,  then  with  a 
radius  of  15  in.  strike  an  arc  from  the  centre 


of  newel,  and  divide  into  three  equal  parts. 
Divide  the  two  sides  of  the  newel  into  as 
many  portions  as  this  line,  when  lines  drawn 
through  these  points  give  us  the  necessary 
risers.  Now,  by  measuring  off  the  space 
(a  to  b)  occupied  by  the  winders,  it  will  at 
once  be  seen  that  the  distance  b  to  c 
is  all  that  we  have  at  our  disposal  for  the 
fliers. 

Having  decided  upon  the  number  of  risers 
— viz.,  twelve— this  will,  as  we  know,  give 
us  eleven  “treads.”  We  therefore  deduct 
the  three  winders  from  this  number,  which 
leaves  eight  fliers ;  so  of  course  the  space  b 
to  c  must  be  divided  into  eight  equal 
parts. 

The  elevation  must  now  be  drawn  as  pre¬ 
viously  described,  the  only  difference  being 
the  winders.  The  winders  can  also  be  pro¬ 
jected  from  the  plan,  and  the  easement  on 
string  drawn  as  seen. 

Full-size  Drawings. — As  the  winders  re¬ 
quire  careful  handling  to  make  a  satisfactory 
job,  it  is  necessary  that  a  full-size  drawing 
of  them  be  made.  This  can  be  done  by 
fixing  a  few  boards  together  by  ledgers  for 
a  drawing-board  and  marking  them  on  its 
surface  (as  at  Fig.  10),  the  method  being  de¬ 
scribed  in  setting  out  the  plan. 

Setting  Out  the  Wall- Strings. — Having 
found  the  necessary  length  for  our  wall- 
strings  (from  Fig.  1),  we  proceed  to  set  it 
out  with  the  pitch- board,  starting  at  the 
top  and  -working  downwards  until  riser 
No.  4  is  reached  (as  seen  in  Fig.  6).  At  right 
angles  to  this  riser  draw  a  line  a  b,  equal  in 
length  to  a  b,  Fig.  10.  This  gives  wander 
No.  3.  Next  draw  riser  No.  3,  b,  and  again 
draw  a  line  square  off  this  the  length  from 
b  to  c  on  Fig.  10,  thus  obtaining  one  side  of 
winder  2.  Draw  the  line  d  1  in.  beyond  c, 
this  being  the  thickness  of  return-string 
(Fig.  5),  w'hich  enters  a  groove  (as  shown  at 
Fig.  4). 

Fig.  5  represents  the  wall-string  that 
takes  the  winder  No.  1  and  part  of  No.  2. 
The  part  a  corresponds  in  plan  and  eleva¬ 
tion.  To  set  this  string  out,  set  a  bevel,  B, 
to  any  convenient  angle,  and  apply  it  to 
string  (as  seen  in  Fig.  5),  making  i  e  the 
same  as  i  e,  Fig.  1.  Make  e  d  equal  e  d 
(Fig.  10) ;  draw  riser  d  d,  at  right  angles  to 
which  draw  winder  No.  1,  making  de  the 
same  as  d  e,  also  on  Fig.  10. 

Gluing  up  the  Wall-Strings. — As  it  is 
obvious  from  Fig.  6  that  a  9  in.  board  would 
not  be  nearly  wide  enough  for  the  winders, 
pieces  must  be  glued  on  the  string  (with  a 
tongue  in  the  joint)  as  at  ef  g,  the  dotted 
line  representing  the  joint-line. 

Easements  on  the  Strings. — The  easement 
on  the  string  in  Fig.  6  should  be  made  as 
shown,  keeping  the  line  as  close  as  con¬ 
venient  to  b,  or  otherwise  the  depth  of  string 
above  the  second  winder  will  be  unsightly. 
This  depth  must,  of  course,  be  the  same  on 
the  string  (Fig.  5),  forming  an  easement  to 
meet  one  at  the  bottom  of  string  from  the 
skirting. 

Mould  or  Template  for  Winders. — This 
mould  is  very  useful  indeed,  as  by  its  use 
both  time  and  material  are  saved.  It  can 
be  made  from  any  odd  strips  of  deal,  about 
1  in.  wide  and  f  in.  thick,  and  is  screwed  to¬ 
gether  at  the  angles  (as  seen  in  Fig.  11). 
To  apply  the  mould,  lay  the  strips  upon  the 
lines  f  b,  c,  d,  in  our  full-size  drawing  (re¬ 
presented  by  Fig.  10),  and  screw  them  to¬ 
gether.  Be  sure  to  allow  about  1  in.  beyond 
the  lines  for  the  nosing,  etc.  Now  place  the 


mould  upon  the  board  (see  Fig.  11),  and 
mark  round  the  outside,  and  cut  it  out  to 
the  shape.  This  will  leave  the  board  with 
a  long  angle,  f  li.  Now,  by  turning  the 
mould  over,  the  angle  can  be  brought  into 
use  for  the  piece  that  is  required  to  make 
out  the  winder  at  s,  thus  saving  a  good 
piece  of  stuff. 

The  mould  must  be  fitted  to  the  other 
winders  in  the  same  manner,  but  these  will 
only  require  three  strips,  as  reference  to 
the  drawing  will  show. 

Gluing  up  the  Winders. — Having  cut  off 
all  the  stuff,  the  winders  must  be  glued  up 
with  a  tongue  in  the  joint,  as  it  makes  them 
stronger  and  less  liable  to  part  company  in 
a  damp  position. 

Cutting  Winders  to  Size. — When  the  glue 
is  dry,  the  winders  should  be  placed  upon 
the  full-size  plan  and  marked  for  cutting  to 
proper  size. 

It  must  be  remembered  that  the  lines 
on  the  board  represent  the  risers,  therefore 
lin.  must  be  allowed  beyond  at  front  for 
nosing  ;  the  same  at  the  back,  to  pass  under 
the  riser  above  ;  fin.  must  also  be  added  at 
the  parts  that  enter  the  strings  and  newel. 
Fig.  3  shows  one  of  the  winders  cut  to  its 
proper  size,  the  dotted  lines  representing 
the  edge  of  strings,  riser,  and  newel  re¬ 
spectively. 

Housing  Winders  in  Newel. — To  house 
the  steps  and  risers  into  the  newel,  start 
at  the  bottom  riser,  r  (Fig.  9),  and  cut  out 
i  in.  from  the  newel.  Now  mark  up  the 
other  steps,  placing  each  in  its  proper  posi¬ 
tion,  which  is  obtained  from  the  full-size 
drawing.  Then  fit  the  steps  in  the  same 
manner  ;  and  all  that  remains  is  to  fit  the 
outside  string  to  the  newel  at  the  height 
seen  in  Fig.  1,  the  dotted  line  being  the 
newel. 

Placing  Stairs  in  Position. — A  point  of 
great  importance  to  the  staircase  hand  lies 
in  the  query,  Can  our  stairs  be  placed  in 
their  position  if  put  together  in  the  shop? 
It  is  always  better  that  they  should,  if  pos¬ 
sible,  as  it  saves  a  deal  of  time  and  temper 
in  the  building.  This  can  often  be  arranged 
with  care.  In  the  present  instance,  if  it 
were  possible  to  drop  in  the  stairs  from 
above,  the  newel  should  be  placed  with  its 
edge,  N,  fair  with  the  outside  of  the  string, 
thus  affording  no  impediment  to  its  pas¬ 
sage  downwards. 

Failing  this,  the  tenon  should  not  be 
fixed,  and  the  wall-string  cut  in  a  line  with 
riser  No.  4,  then  continuing  the  cut  in  the 
form  of  a  bird’s  mouth.  If  this  is  done, 
the  stairs  can  be  put  together  in  two  parts 
— the  winders  in  one,  and  the  fliers  in  the 
other. 

Models. — Should  any  doubt  exist  in  the 
mind  of  the  student  as  to  his  ability  to 
successfully  make  a  winding  staircase  over 
a  given  plan,  I  should  strongly  advise  him 
to  prepare  a  set  of  working  drawings,  as 
here  described,  and  make  a  model  to  them, 
working  upon  a  scale  of,  say,  If  in.  to  the 
foot,  as  by  this  means  confidence  will  be 
assured.  The  wall-strings  would  be  suffi¬ 
cient,  as  the  other  string  presents  nothing 
special  beyond  that  which  we  have  attempted 
before.  It  might  be  marked  out  on  a  piece 
of  stiff  cardboard,  as  there  is  no  occasion  to 
cut  it  out  for  steps,  but  only  the  level  lines 
at  top  and  bottom,  with  the  proper  ease¬ 
ments.  Should  he  do  this,  he  will  be  as¬ 
tonished  at  the  progress  made,  as  it  is  very 
convincing. 


Staircasing.  Fig.  1.— Sectional  Elevation.  Fig.  2.—  Plan.  Fig.  3.— Step.  Fig.  4.— Joint  between  Strings.  Fig.  5.—  String— B,  Bevel ;  F  L,  Floor  Line  ; 
A,  Tongue.  Fig.  6.— Enlargement  of  String  for  Winders.  Figs.  7  and  8.— Alternative  Method  of  placing  Winders.  Fig.  9.— Housing  Risers  (r)  in 
Newel  Fig.  10.— Sketch  for  Full-size  Drawings.  Fig.  11.— Sketch  of  Template  for  Winders,  showing  its  Application  to  Board  in  Practice. 
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MICRO-PHOTOGRAPHY  WORK. 

BY  ARTHUR  RENAUD  (b.A.  OXON.). 

Method  of  Making  the  Lantern  Slides  (1)  by 
i  Contact  ;  (2)  by  Reduction — Colouring 
Slides — Finishing  Slides— Storing  Slides 
— Conclusion. 

'  We  now  come  to  the  last  stage  of  our  subject: 
'  viz.,  the  conversion  of  the  negatives  into 
lantern  slides.  The  thing  to  aim  at  is  the 
production  of  negatives  free  from  stains,  and 
the  field  should  be  so  dense  that  all  round 
the  object  may  be  clear  glass  in  the  lantern 
slide  printed  from  it,  and  yet  not  so  dense 
but  that  the  details  of  the  object  itself  may 
have  every  chance  of  making  their  appear¬ 
ance  on  the  slide.  The  actual  manipulation 
is  simple  enough.  The  negative  is  placed 
1  film  side  upwards  in  a  printing  frame,  and 
on  the  top  of  it  is  placed  the  lantern  plate, 

■  film  to  film  ;  the  printing  frame  is  now  shut 
up,  and  the  exposure  takes  place,  either  to 
artificial  light  or  daylight,  the  former  being 

•  the  most  easily  controlled.  The  red  shade 
1  taken  off  the  lamp  or  candle,  when  the  latter 
i  has  been  placed  before  the  printing  frame, 

1  and  replaced  after  a  few  seconds,  is  enough. 

;  In  developing  the  lantern  plate,  we  want 

■  as  fine  a  deposit  and  gradation  of  tone  as  we 
can  possibly  get.  It  is  a  rule  that  quick 

■  development  produces  a  coarse  deposit,  and 
a  slow  development  a  fine  deposit  :  con¬ 
sequently,  the  greater  time  given  to  develop¬ 
ment  the  better.  But  a  too  protracted 

;  development  is  liable  to  give  stains  and 
other  evils  of  its  own,  and  is  therefore  to 
be  avoided.  From  a  quarter  to  half  an  hour 
will  probably  be  about  the  time  taken  if  the 
exposure  was  correct.  Some  say  that  great 
diversity  of  to-ne  can  be  made  by  adding 
substances  to  the  developer,  such  as  honey, 
raspberry-syrup,  etc.  ;  I  should  never  dream 
of  utilising  any  such  messes. 

There  is  nothing  for  removing  yellow 
stains  like  a  solution  of  perchloride  of  iron 
— not  too  strong  ;  I  think  the  actual  strength 
does  not  much  signify— to  which  a  few 
drops  of  hydrochloric  acid  have  been  added. 
If  the  plate  is  placed  in  this  after  fixing,  the 
yellow  stain  will  at  once  depart.  After  it 
has_  gone,  place  the  plate  in  the  fixing  bath 
again  for  a  few  minutes,  and  wash  well. 
;This  is  a  reducing  agent,  and  too  dense 
negatives  can  easily  be  reduced  to  the  right 
depth  by  its  use,  but  the  operator  must 
remember  that  the  full  effect  is  not  produced 
until  the  plate  is  in  the  hypo  bath,  and  he, 
therefore,  must  not  allow  it  to  remain  too 
long  in  the  iron  solution,  or  it  will  become 
too  weak  when  in  the  hypo. 

If  the  photographs  have  been  made  on 
quarter  or  half-plates,  theji  can  be  reduced 
to  lantern-slide  size  by  means  of  a  special 
instrument  made  for  that  purpose.  It  goes 
by  the  name  of  the  “lantern-slide  making 
camera,”  and  is  a  perfectly  indispensable 
instrument  to  those  who  wish  to  make 
lantern  slides  from  larger  negatives  with¬ 
out  using  their  own  camera.  The  cost 
is  not  excessive  (12s.  6d.  for  half-plate  size), 
and  they  are  sold  by  all  dealers  of  any 
note.  But  it  is  as  well  to  have  one  so  made 
as  to  take  in  the  whole,  ®f  the  negative  on 
the  slide,  and  not  merely  part  of  it  ;  this 
costs  2s.  more,  but  is  worth  the  price. 
It  also  necessitates  the  use  of  masks,  which 
are,  however,  generally  used  in  any  case, 
though  these  have  to  be  of  a  special  shape. 
The  dealer  will  supply  these  too.  The 
large  negative  can  also  be  reduced  to  lan¬ 
tern-slide  size  by  merely  photographing  it 
with  the  camera  in  the  ordinary  way,  using 
a  lantern  plate  instead  of  a  dry  plate  of 
ordinary  make.  The  negative  is  fixed  in  a 


hole  in  a  board  which  exactly  fits  the  win¬ 
dow,  so  that  no  light  enters  the  room  except 
through  the  negative.  This  plan  has  the 
advantage  that  one  can  get  the  picture  on 
the  lantern  plate  any  size  one  likes,  and 
take  in  part  or  the  whole  of  it  according  to 
the  subject  by  altering  the  position  of  the 
camera.  The  mask  having  been  fastened 
on,  the  name  of  the  object  is  written  on 
the  black  paper  in  Chinese  white. 

The  question  of  lanterns  is  too  deep  a  one 
to  go  into  in  this  paper,  especially  as  there 
is  plenty  on  that  subject  in  the  past 
numbers,  and  more  promised  in  the  future. 
If  well  made,  the  slides  will  stand  any  light 
—even  the  limelight  lantern. 

In  conclusion,  a  few  words  on  colouring 
the  slides  may  be  useful.  It  stands  to  reason 
that  colouring  adds  very  much  to  the  effect 
produced  by  the  slide,  and  it  is  worth  while 
to  attempt  it  when  you  have  mastered  the 
manufacture  of  slides  without  colouring. 
Aniline  dye  colours  are  used  for  this  work, 
and  it  must  be  done  by  daylight,  or  blunders 
of  colouring  will  ensue.  You  will  want  a 
broad  camel’s-hair  brush,  a  medium-sized 
line-pointed  sable  brush,  and  a  very  minute 
sable  brush  for  very  small  work.  Besides 
these  and  the  colours,  all  you  will  require 
will  be  a  bottle  of  gum  arabic  solution. 

The  slide,  when  made,  must  be  carefully 
freed  from  every  trace  of  hypo  by  prolonged 
washing,  and  there  must  be  no  incrustation 
on  the  film  from  hard  water  or  other  causes. 
When  about  to  colour  the  slide,  a  few  drops 
of  colour  from  one  bottle  and  a  few  drops 
of  gum  from  the  other  are  placed  side  by 
side  on  a  plate.  If  the  groundwork  is  to 
be  coloured,  it  can  be  done  while  the  slide  is 
wet,  and  it  must  be  kept  very  wet  while  the 
tinting  is  going  on,  by  keeping  the  brush 
moist  with  water.  The  operator’s  own 
taste  must  tell  him  what  tints  to  employ, 
and  how  deep  they  are  to  be.  If  too  much 
colour  is  put  on  the  first  part,  while  the  slide 
is  wet,  soaking  or  brushing  with  fresh  water 
will  remove  it,  but  this  cannot  be  done  so 
easily  when  the  whole  slide  is  coloured,  and 
it  is  therefore  necessary  to  be  careful.  When 
the  groundwork  is  finished,  let  the  slide  dry 
for  a  little  while.  Before  it  is  quite  dry  is  the 
best  time  to  finish  it  off  by  colouring  the  obj ect, 
which  must,  of  course,  be  done  with  great 
care,  using  the  smallest  brush  for  delicate 
details.  Of  course,  the  great  thing  is  to  make 
the  picture  on  the  screen  resemble  nature. 

When  dry,  the  coloured  slides  are  mounted 
as  usual  with  cover  glass  and  mask.  The 
colours  will  not  interfere  with  their  keeping 
qualities,  as  they  are  permanent,  having 
sunk  into  the  film  of  the  plate. 

If  it  is  necessary  to  leave  the  plate  while 
at  work,  put  it  under  a  bell-jar,  or  similar 
protection,  to  keep  it  from  dust.  If  any 
dust  settles  on  it,  don’t  try  to  rub  it  off,  or 
the  film  will  be  ruined,  but  rinse  the  plate 
well  under  a  tap.  Blue  is  the  only  colour 
that  can  be  reduced  to  any  extent  after 
putting  it  on  by  rinsing  in  fresh  water;  it  is, 
therefore,  necessary  with  the  other  colours 
to  avoid  going  too  far,  and  having  to  retrench 
one’s  footsteps. 

When  finished,  the  slides  are  stood  up  in 
grooved  boxes  similar  to  those  used  for 
negatives,  with  labels  attached  outside  to 
denote  their  contents.  In  a  very  large  col¬ 
lection  it  would  be  best  to  follow  the 
ordinary  classification  system  adopted  by 
experts  in  the  branches  to  which  they  belong, 
or  the  whole  contents  of  one  box  can  be 
made  to  tell  the  history  of  one  insect,  the 
contents  of  another  telling  the  history 
of  another,  or  of  some  different  subject 
altogether. 


INDUCTION  COILS:  HOW  TO  MAKE 
AND  WORK  THEM. 

BY  G.  E.  B0NNEY. 

Small  Spark  Coils  —  How  to  Lengthen  the 
Spark  from  a  Coil— The  Condenser  :  Its 
Action  and  Principles  of  Construction- 
How  to  Make  the  Condenser— The  Dis¬ 
chargers  :  How  Made  and  How  Used. 

On  starting  the  small  coil  (made  as  directed 
in  my  last  paper),  and  connecting  the  two 
terminals  of  the  secondary  coil  by  bridging 
the  two  with  a  piece  of  No.  8  copper  wire,, 
a  short  thin  spark  will  be  seen  to  play 
between  the  end  of  the  stout  wire  and  the 
screw  of  the  terminal.  This  spark  will  not 
satisfy  the  maker  of  the  coil,  who  will  expect 
to  see  one  quite  J  in.  in  length — that  is  to 
say,  on  first  connecting  the  wire  with  the 
terminal,  and  then  gradually  slipping  the 
end  of  it  off,  he  will  expect  to  see  a  spark 
follow  the  end  of  the  wire  when  this  is 
quite  \  in.  off  from  the  terminal.  The 
shortness  of  the  spark  may  be  due  to  bad 
insulation  of  the  wire  (there  may  be  no 
spark  at  all  if  there  is  any  defect  in  the 
wire),  or  the  break  may  not  work  right,  or 
the  battery  may  not  be  in  good  order.  If 
one  pint  cell  does  not  work  the  coil,  try  two 
such  cells  in  series,  but  no  more  for  such  a 
small  coil.  If  too  many  cells  are  employed 
in  trying  to  lengthen  the  spark  of  a  defec¬ 
tive  coil,  the  defect  will  be  intensified,  be¬ 
cause  the  tension  of  the  induced  current 
will  then  be  raised,  and  it  will  break  down 
the  already  defective  insulation  of  the 
coil. 

But  suppose  the  insulation  and  continuity 
of  the  wire  coils  to  be  perfect,  and  the  right 
battery  power  employed,  and  the  break  or 
interrupter  in  working  order,  why  is  the 
spark  shorter  than  we  anticipated  ?  The 
cause  lies  in  the  fact  that  the  primary  cur¬ 
rent  passing  through  the  primary  coil  is 
subject  to  a  serious  hindrance,  arising  out 
of  the  self-induction  of  the  current.  At  the 
instant  when  the  current  is  interrupted,  it 
charges  the  primary  coil  with  electric  energy, 
and  this  is  discharged  against  the  current 
when  the  primary  circuit  is  restored.  In 
this  battle  much  energy  is  lost  which  might 
be  transmitted  to  the  secondary  coil.  We 
therefore  need  some  addition  to  the  coil  : 
something  to  absorb  the  back-lash  of  the 
current :  something  to  act  as  a  thrust-block 
or  buffer  to  this  opposing  force.  This  ad¬ 
dition  is  named  a  condenser. 

The  Condenser  of  a  Coil. — This  is  a 
storage  chamber  for  the  extra  current  set 
up  iu  the  primary  coil  by  self-induction. 
The  inductive  charge  of  the  coil  is  sent 
into  this  chamber  instead  of  being  allowed 
to  rush  back  on  the  primary  current,  and 
from  this  is  discharged  in  the  same  direc¬ 
tion  as  the  primary  current  when  the  circuit 
is  restored.  The  baseboard  of  spark  coils 
is  either  made  in  the  form  of  a  shallow  box, 
to  form  a  condensing  chamber  beneath  the 
coil,  or  a  space  is  hollowed  out  in  the  base¬ 
board  to  receive  the  condenser.  The  cham¬ 
ber  itself  is  only  a  receptacle  for  the 
condenser,  which  is  made  up  of  a  number 
of  sheets  of  tinfoil,  insulated  from  each 
other  by  sheets  of  waxed  paper,  but  con¬ 
nected  alternately  at  the  ends.  These 
sheets  receive  the  extra  current  from  the 
primary  coil,  and  then  give  it  back  again 
to  the  primary  circuit. 

How  to  Make  the  Condenser. — First  de¬ 
termine  the  area  of  the  condenser  and  the 
number  of  sheets  to  be  employed  in  it, 
such  being  arranged  to  suit  the  size  of  coil. 
For  small  coils  to  give  £  in.  spark,  we  shall 
require  25  sheets  of  tinfoil,  2  in.  in  length 
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by  1  in.  in  width  ;  for  a  -1-  in.  spark,  use  40 
sheets  of  tinfoil,  having  an  area  of  2  in.  by 
1|  in.;  for  a  ^  in.  spark,  use  50  sheets,  2  in. 
by  2  in. ;  for  a  f  in.  spark,  use  60  sheets  of 
4  in.  by  4 in.  The  dimensions  for  larger 
coils  will  be  given  later  on,  when  we  deal 
with  those  coils.  The  tinfoil  must  be  quite 
smooth,  and  free  from  holes  and  cracks.  It 
will  cost  about  3d.  per  lb.,  and  can  be  ob¬ 
tained  from  any  dealer  in  electrical  appara¬ 
tus,  or  from  a  chemist.  Cut  the  tinfoil  in 
strips  of  the  required  size  (using  a  sharp 
knife  and  a  straight-edge  on  a  smooth  board 
or  sheet  of  glass),  and  lay  them  aside  as 
cut.  If  the  condenser  is  to  be  used  for  a 
large  coil,  it  will  also  be  advisable  to  cut  a 
number  of  small  strips  of  tinfoil,  fin.  in 
width  by  2  in.  in  length  (an  equal  number 
to  that  of  the  sheets  of  tinfoil),  to  be  laid 
on  the  ends  of  the  sheets  (as  shown  at  Fig.  13) 
to  form  connecting  lugs.  The 
same  arrangement  may  be  made 
for  the  condenser  of  a  small 
coil ;  but  this  is  not  usually 
done,  connection  being  made 
with  the  overlapping  ends  of 
tinfoil. 

The  sheets  of  tinfoil  will  have 
to  be  built  up  into  the  form 
of  a  block  or  book,  with  sheets 
of  waxed  paper  between  each 
sheet  of  tinfoil.  We  must, 
therefore,  prepare  the  paper  for 
the  purpose.  The  paper  selected 
for  this  purpose  must  be  thin 
and  tough,  and  free  from  glaze, 
size,  or  salt  of  any  kind.  It  must 
be  smooth,  and  quite  free  from 
cracks,  flaws,  and  pinholes.  As 
each  sheet  is  cut,  it  should  be 
held  up  to  a  strong  light,  and 
thus  examined  for  flaws.  In 
making  the  condenser  for  a 
small  coil  with  overlapping 
sheets  of  tinfoil,  cut  the  sheets 
of  paper  1  in.  wider  than  the 
sheets  of  tinfoil,  so  as  to  have 
£  in.  of  paper  on  each  side  of 
the  foil ;  but  in  cutting  the 
paper  for  larger  condensers 
with  connecting  lugs,  give  1  in. 
of  paper  all  around  each  sheet 
of  tinfoil.  When  all  the  sheets 
have  been  cut,  examined,  and 
selected,  put  the  perfect  sheets 
in  a  shallow  dish  (such  as  a 
baking-dish)  one  at  a  time, 
with  a  few  shavings  of  paraffin 
wax  on  each  sheet  ;  then  put 
the  dish  in  a  moderately  heated 
oven  until  the  paper  floats  in 
melted  paraffin.  Paraffin  wax 
may  be  obtained  of  any  dealer  in  electrical 
sundries,  or  through  any  chemist  and  drug¬ 
gist.  The  price  is  about  Is.  per  pound.  It 
varies  in  quality.  The  best  for  this  purpose 
is  a  hard,  dense  white  substance,  resembling 
white  wax  of  best  quality.  If  a  choice  can 
be  had,  choose  this  in  preference  to  that 
having  a  yellowish  tint,  and  a  soft,  crumbly 
appearance. 

When  the  paper  has  been  well  soaked  in 
the  melted  paraffin,  take  up  each  sheet  with 
a  pair  of  forceps  by  one  corner,  allow  the 
hot  paraffin  to  drain  off,  then  place  each 
sheet  separately  on  a  clean  board  to  get  hard. 
This  will  only  take  a  few  minutes,  as  the 
wax  will  harden  almost  immediately.  The 
tinfoil  and  sheets  of  insulating  paper  are 
now  ready  to  be  built  up  in  the  form  of  a 
book. 


in  length  and  breadth  than  the  paper  in¬ 
sulators  of  the  condenser.  These  must  be 
well  smoothed  and  varnished  on  both  sides. 
Lay  two  sheets  of  paraffined  paper  on  one 
of  these  boards,  then  a  sheet  of  tinfoil,  with 
one  end  overlapping  one  end  of  the  paper 
to  the  length  of  ^  in.  On  this  lay  another 
sheet  of  paper,  exactly  coincident  with  the 
lower  sheets  ;  then  lay  another  sheet  of  tin- 
foil  on  this,  with  the  opposite  end  over¬ 
lapping  the  paper  to  the  length  of  |  in. 
Thus  go  on  building  up  the  pile  with  alter¬ 
nate  sheets  of  paper  and  tinfoil,  each 
alternate  sheet  of  tinfoil  overlapping  the 
paper  to  the  left,  and  each  other  sheet  over¬ 
lapping  the  paper  to  the  right  (as  shown  in 
annexed  sketch,  Fig.  14).  If  the  condenser 
is  for  a  large  coil,  this  arrangement  may  be 
modified  by  placing  all  the  sheets  of  tinfoil 
coincident  with  each  other,  and  placing  on 
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Induction  Coils.  Fig.  13.— Shape  of  Tinfoil  Sheet  and  Lug  for  Condenser. 
Fig.  14. — How  to  build  the  Condenser-  a,  Tinfoil ;  c,  Paper.  Fig.  15.— 
Brass  Lug  for  End  Connection.  Fig.  16.— Condenser  Complete,  bound 
with  Tape.  Fig.  17.— Section  of  Coil  showing  Position  and  Connections 
of  Condenser— A,  Binding-Post  Terminal ;  B,  Contact  Pillar  ;  D,  Break- 
Spring  ■  C  Condenser  ;  P,  Primary  Wire  and  Core  ;  S,  Secondary  Wire  ; 
E  Discharger  Pillar.  Fig.  18.— Socket  for  Foot  of  Discharger  Pillar. 
Fig  19.— Brass  T  for  Head  of  Pillar.  Fig.  20.— T  fitted  with  Set-Screw. 
Fig.  21.— Discharger  Handle  and  Kod.  Fig.  22.— Discharger  Complete, 
with  Ebonite  Table. 


each  sheet  alternately,  right  and  left,  the 
small  strips  of  tinfoil  cut  for  the  purpose 
to  form  lugs. 

When  the  pile  is  complete,  put  on  the 
top  board  or  cover,  and  apply  pressure  to 
the  whole  pile  to  the  extent  of  several  hun¬ 
dredweights,  applied  gradually,  so  as  to 
compress  the  whole  firmly  together.  This 
done,  bind  the  whole  bundle  tightly  together 
with  broad  tape,  wound  around  across  its 
breadth.  All  the  projecting  pieces  of  tin- 
foil  at  one  end  must  now  be  soldered 
together,  and  those  at  the  other  end  of  the 
pile  must  be  similarly  connected  to  form 
connecting  lugs  for  the  wires  from  the 
coils.  The  best  method  of  doing  this  is  as 
follows.  Get  a  thin  piece  of  sheet  brass  or 
thin  copper  sheet,  and  cut  out  two.  pieces 
„„  of  the  form  of  Fig.  15.  Clean  and  tin  both 

The  covers  of  this  book  will  be  of  wood.  I  sides  of  the  widest  parts,  place  them  in  be- 


other,  then  lightly  solder  them  on  both  sides 
to  the  connecting  strips.  Binding  screws 
may  now  be  soldered  to  the  strips  for  con¬ 
venience  in  connecting  these  to  the  coil 
wires  (as  shown  at  Fig.  16).  The  condenser 
will  be  placed  in  the  cavity  beneath  the 
coil,  and  its  two  ends  will  be  connected  by 
short  wires  to  the  contact  pillar  and  break¬ 
spring  of  the  coil,  so  as  to  form  a  connecting 
link  between  them.  Thus,  a  wire  will  go 
from  the  foot  of  the  contact  pillar  to  one  of 
the  terminals  on  the  condenser,  and  another 
wire  will  go  from  the  opposite  end  of  the 
condenser  to  the  foot  of  the  break-spring 
(as  shown  in  the  diagram,  Fig.  17).  The 
extra  current  of  the  primary  (which  gives  a 
smart  spark  at  the  tip  of  the  contact  screw) 
will  now  pass  into  the  condenser,  and  the 
length  of  spark  will  be  lessened  at  the 
point  of  contact. 

The  Discharger. — In  making 
a  small  spark  coil  with  mode¬ 
rately  thick  bobbin  ends,  we 

7 _  may  mount  a  small  binding 

- /  post  on  the  ends,  and  connect 

the  ends  of  the  secondary  coil 
to  these.  In  the  holes  on  the 
upper  part  of  the  posts  we  may 
insert  two  stout  brass  wires, 
and  slide  these  in  the  holes 
until -the  tips  are  near  enough 
for  the  sparks  to  pass.  If  the 
brass  wires  of  this  improvised 
discharger  are  furnished  with 
small  handles  of  hard  wood  or 
of  ebonite,  they  may  be  worked 
without  feeling  a  shock;  but 
if  not  thus  protected  by  an  in¬ 
sulating  medium,  the  operator 
will  get  a  twofold  result  from 
his  coil,  one  of  which  will  be 
unpleasantly  felt.  If  square 
ends  are  employed  to  the  bob¬ 
bins,  both  ends  of  the  second¬ 
ary  wire  may  be  brought  to 
small  posts  at  one  end  of  the 
coil.  Such  an  arrangement 
would  be  manifestly  incon¬ 
venient  for  use  with  a  large 
coil,  and  might  also  be  dan¬ 
gerous  to  coil  and  operator 
alike.  It  is  therefore  desirable 
to  have  the  discharger  as  a 
separate  piece  of  apparatus. 

How  to  Make  the  Discharger. 
—  Get  or  make  brass  sockets, 
with  foot  flanges  (shaped  as 
shown  at  Fig.  18),  and  large 
enough  to  hold  a  f  in.  or  J  in. 
glass  rod.  Fix  the  sockets  3  in. 
apart  on  the  baseboard  of  the 
coii,  at  the  opposite  end  to  that 


Fig.  18 


We  must  therefore  get  two  pieces  of  thin 
mahogany  or  similar  hard  wood,  \  in.  less 


tween  the  projecting  pieces  of  tinfoil,  so  as 
to  have  half  on  one  side  and  half  on  the 


of  the  contact  breaker,  and  cement  into  each 
a  3  in.  length  of  glass  rod  or  ebonite  rod. 
Next  get  two  T-sockets  (shaped  as  shown 
at  Fig.  19),  the  upright  branch  of  each  to  lit 
the  tops  of  the  glass  pillars,  and  the  horizontal 
tube  on  top  to  fit  the  sliding  bars  of  the  dis¬ 
chargers.  These  may  therefore  be  §  in.  or 
1  in.  Each  tube  should  also  be  furnished 
with  a  set-screw  in  the  side  (as  shown, 
Fig.  20)  to  hold  the  discharger  in  position, 
and  another  set-screw  and  hole  to  receive 
the  ends  of  the  secondary  wires.  Cement 
these  T’s  to  the  tops  of  the  pillars,  taking 
care  to  have  the  tubes  on  top  in  line  with 
each  other.  Now  get  two  4  in.  lengths  of 
brass  or  copper  rod  to  exactly  fit  the  tubes. 
At  one  end  of  each,  fit  a  small  handle  of 
ebonite,  or  baked  hard  wood  soaked  in 
melted  paraffin.  In  the  opposite  end  of 
each  rod  drill  a  in.  hole  to  the  depth  of 
a  in.,  and  drill  a  |in.  hole  to  intersect  this 
hole  half-way.  Tap  this  hole  for  a  screw, 
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and  fit  to  it  a  small  short  set-screw  with  a 
milled  head.  These  holes  will  be  employed 
to  hold  bits  of  wire  used  in  experiments 
with  the  coil.  Midway  between  the  pillars 
of  the  discharger  we  may  fix  another  insu¬ 
lated  pillar,  capped  with  a  small  table  of 
ebonite.  This  will  be  found  useful  to  hold 
substances  subjected  to  experiments  with 
the  coil,  as  the  chosen  substance  can  be 
placed  on  the  small  table  whilst  the  sparks 
are  sent  through  it. 

How  to  Use  the  Discharger. — Connect  the 
secondary  wires  to  the  T-sockets  on  the 
discharger  pillars,  or,  if  the  ends  of  the 
secondary  wires  are  already  connected  to 
brass  terminals,  lead  wires  from  these  to 
the  T’s  on  the  pillars.  Hold  one  of  the 
discharging  rods  by  the  insulated  handle, 
and  slide  it  through  one  of  the  T’s  half¬ 
way,  then  fix  it  there.  Take  the  other  rod 
by  the  insulated  handle,  and  slide  this 
through  the  other  T  until  the  tips  of  the 
two  rods  are  near  enough  to  allow  the  charge 
of  the  secondary  to  discharge  itself  between 
them.  If  one  of  the  sliding-rods  is  gradu¬ 
ated  in  parts  of  an  inch,  the  exact  length  of 
the  spark  can  be  ascertained  at  once.  The 
tips  of  the  rods  should  be  first  fitted  with 
bits  of  platinum  wire — these  are  the  per¬ 
manent  discharging  points — but  may  after¬ 
wards  be  replaced  with  bits  of  other  wire 
with  varying  and  pleasing  results. 

In  making  a  discharger  for  a  large  coil, 
the  various  parts  should  be  enlarged  to 
match  the  coil,  and  a  ball  and  socket  T 
will  be  found  to  be  a  convenience  instead 
of  a  fixed  T  on  top  of  the  discharger  pillar. 
In  this  all  joints  must  be  well  fitted,  to  pre¬ 
vent  corrosion  by  sparking.  This  accessory 
to  a  spark  coil  is  known  by  the  name  of 
Henley’s  discharger,  and  is  sold  by  dealers 
in  electrical  apparatus  at  prices  varying  from 
13s.  6d.  to  25s. 


LADIES’  SADDLES,  AND  RECENT 
IMPROVEMENTS. 

BY  J.  CHARLES  KING. 

In  England  the  large  makers  of  saddles  know 
more  than  their  sewers,  but  it  is  chiefly  the 
technical  names  of  saddles  and  their  prices. 
Whether  a  saddle  is  a  good  one  for  a  horse 
or  rider  they  know  little,  and  care  less,  so 
long  as  it  sells — that  is  their  business,  and 
they  stick  to  it  like  men  of  business. 

If  you  want  to  see  any  improvement  in 
saddlery,  do  not  look  for  it  in  a  saddle¬ 
making  town  till  it  has  had  the  run  of  Eng¬ 
land  and  the  Colonies.  One  or  two  trading 
exceptions  might  be  named  ;  but  it  is  with 
the  lady’s  riding-saddle  we  are  concerned,  and 
to  point  out  the  distinct  merits  of  pommel¬ 
fitting,  and  a  stirrup-leather  which  has  been 
tested  now  for  some  time  with  increasing 
satisfaction  by  users.  A  lady’s  seat  on 
horseback  is  not  so  secure  as  a  gentleman’s, 
and  therefore  should  have  every  improve¬ 
ment  made  prominent  for  trial  by  women 
riders. 

Formerly  there  were  only  two  pommels  to 
a  side-saddle,  to  hold  one  leg  in  a  sort  of 
crutch.  It  was  to  decide  a  wager  made  by 
two  sporting  men — of  an  aged  rider  with  a 
side-saddle  and  a  young  man  with  a  cross¬ 
saddle — that  the  third  pommel,  to  go  over 
the  other  leg  that  was  in  the  stirrup,  was 
suggested  by  Mr.  F.  Oldaker,  of  London, 
and  by  its  aid  the  old  rider  beat  his  com¬ 
petitor  in  a  race. 

This  extra  pommel  was  so  good  that  it 
was  adopted,  and  the  off-pommel  removed 
as  useless.  This  was  a  great  advance,  and  a 


gain  to  women  riders.  The  next  improve¬ 
ment  was  to  cut  off  to  a  level  the  high  pom¬ 
mel-head  of  the  seat ;  this  is  becoming  quite 
general  everywhere.  The  next  improvement 
was  the  stirrup-strap  girth  that  a  lady  could 
alter  by  pulling  up  the  hap  on  the  off  side 
and  drawing  up  or  letting  out  the  end  of  the 
stirrup-strap  to  suit  the  rider.  This  was 
found  not  safe  or  easy  to  do,  so  the  stirrup- 
strap  was  carried  obliquely  to  the  “  cantle- 
point  ”  just  at  the  off  side  of  the  seat  of  saddle. 
All  these  inventions  were  English,  but  called 
French,  though  not  seen  at  French  saddlers’ 
for  years  till  quite  common  in  England. 
The  side-saddle  had  remained  as  described, 
but  still  far  from  satisfactory,  several  ladies 
having  been  killed  and  lamed  for  life  from 
these  latest-improved  saddles ;  hence  the 
further  improvement  by  the  gentleman,  not 
a  saddler,  who  made  the  first  level-top  saddle 
for  his  daughter’s  riding. 

The  principle  of  equitation  for  men  is 
“  knee-grip,”  for  women  “  balance.”  To  aid 
the  balance  the  stirrup  is  of  immense  help 
if  under  the  equipoise  of  weight  of  rider, 
but  if  away  from  it,  as  usual,  even  with  the 
best  saddlers’  saddles,  it  is  deceptive  in 
security  and  causes  painful  riding  to  the 


Ladies'  Saddles.  Fig.  L— Improved  Saddle.  Fig.  2. 
—Section.  Fig.  3.— Stirrup-Leather  Buckle 
Position.  Fig.  i. — Culvert-Plate  Bridge. 


horsewomen  and  tender  backs  to  the  horses 
by  side- wrench  and  rocking  of  saddles. 

The  illustration  (Fig.  1)  shows  the  im¬ 
proved  saddle  with  the  stirrup  hung  so  that 
the  foot  is  back  under  the  rider’s  weight, 
and  cannot  dangle  forward.  The  projecting 
edge  of  seat,  which  is  built  out  about  3  in. 
from  the  horse’s  back  in  most  saddles,  is 
quite  removed  here,  so  that  the  rider’s  stir¬ 
rup-leg  and  near  half-seating  is  quite  close  to 
the  animal,  and  low  down  on  liis  back,  so 
that  the  rider  is  not  decentralised,  as  by  an 
ill-made  saddle,  which  causes  the  side- 
wriggle  of  a  woman  when  riding  a  trotting 
horse.  It  will  be  seen  that  the  stirrup-leg 
pommel  is  about  3  in.  back  more  than  in 
ordinary  side-saddles,  and  lower  down  on 
the  side  of  the  saddle.  This  gives  the 
requisite  power  for  the  stirrup-leg— even 
when  nearly  straight,  as  it  should  be — an 
unfailing  leverage  to  support  the  rider’s 
equilibrium,  forward  or  sideways.  The 
front  pommel  checks  the  backward  sway 
of  the  rider  in  the  saddle  by  the  clutch 
of  the  seat-leg. 

The  girth  stirrup-leather  is  ordinarily  made 
of  great  length  ;  it  hangs  the  stirrup  from  a 
fixed  loop  in  the  saddle,  and  has  a  double 
fold  of  leather  under  the  stirrup-leg,  then 
goes  under  the  horse  as  a  girth,  up  to  off-side 
cantle  ;  so  that  it  is  about  7 \  ft.  long  from 
stirrup  to  altering  buckle,  with  an  indirect 
action.  It  is  not  easy  to  alter,  by  its  complica¬ 
tion  and  oblique  pull  through  the  girth-loop, 
and  it  often  sets  fast,  and  is  useless ;  and 


being  fixed  to  a  loop  in  the  saddle  that  gives 
no  release  in  case  of  a  dragging  fall — the 
usual  one  with  women  riders — the  stirrup- 
leather  has  no  release,  which  is  a  serious 
matter. 

It  will  be  seen  by  examination  of  Fig.  1 
that  the  front  hanging  of  the  stirrup-leather 
passes  over  to  the  off  side  of  saddle  to  a 
buckle.  This  is  shown  in  Fig.  2,  a  sectional 
view  of  it ;  and  in  Fig.  3  is  a  rider  in  the  act 
of  altering  the  length  of  the  stirrup-leather 
while  riding.  By  the  illustration  (Fig.  2),  it 
will  be  seen  that,  from  the  stirrup,  half  the 
length  of  leather  goes  direct  to  the  buckle 
near  to  the  rider’s  hand  for  easy  altering, 
and  that  the  stirrup-leather  is  not  under  the 
rider’s  knee  to  bruise  and  chafe  it.  The 
improved  saddle  has  a  releasing  latch  at  the 
back-hanging  of  stirrup-leather. 

The  opening  at  the  front  of  saddle-seat, 
now  common  with  best  saddles,  is  covered 
by  a  thin  flap  of  leather  only,  so  as  to  keep 
the  seat  level  in  front.  In  the  improved 
saddle  the  tree  is  strengthened  by  a  bridge 
forming  a  culvert-plate  (Fig.  4).  This  serves 
as  the  channel  for  the  stirrup-leather  to  slide 
in  ;  a  roller  at  each  end  of  this  culvert-plate 
makes  the  strap  move  freely  through  the 
channel. 

With  such  a  saddle,  riding  is  both  safe 
and  pleasant  for  horse  and  horsewoman, 
however  long  the  day  ;  and  the  added  ease 
and  grace  of  pose  on  horseback  is  material 
to  enjoyment,  as  a  lady  is  always  critically 
scanned  by  fellow-riders,  and  feels  proud  of 
admiring  glances. 

The  saddles  being  so  much  lower  in  price, 
by  a  sovereign  or  two,  though  of  the  best 
make,  may  be  something  else  in  their  favour. 


A  NEW  MAP  OR  GUIDE-ROOK  REST 
FOR  CYCLES. 

BY  PERCY  C.  RUSHEN. 

The  following  is  chiefly  written  for  the 
benefit  of  cyclists,  and  consists  in  a  few 
designs  for  a  clip  or  appliance  for  holding 
map-books  or  tourist-books  (to  be  affixed  to 
the  handle-bar)  while  riding  a  bicycle.  I 
submit  several  designs,  because  out  of  ten 
bicycles  which  would  be  seen  on  a  country 
road  hardly  two  would  be  alike. 

The  first  device,  illustrated  in  Figs.  1,  2, 
and  3  of  the  accompanying  drawings,  is  made 
out  of  strong  wire  of  about  l  in.  or  -fa  in. 
diameter,  and  a  piece  of  board  of  any  size, 
preferably  the  size  of  the  books  you  mostly 
study  while  riding.  It  consists  of  two  pieces 
of  wire  bent  to  the  shape  represented  in  the 
said  figures,  and  attached  to  the  piece  of 
board  by  staples. 

Fig.  1  is  a  plan  and  Fig.  2  a  side  elevation 
of  this  design.  Fig  3  is  a  side  view  of  the 
same  fixed  on  the  handle-bar  of  a  safety 
bicycle.  Taking  the  end,  a,  of  a  piece  of 
wire,  it  is  bent  in  a  semicircular  figure  as 
represented  in  Fig.  1,  and  for  a  distance  of 
about  5  in.  or  6  in.  after  this  curve  it  is  bent 
at  a  slight  angle  from  the  plane  of  the  flat 
side  of  the  said  curve  as  seen  in  Fig.  2 
and  marked  B.  It  is  then  bent  at  right 
angles  to  this  length,  and  continued  straight 
for  about  3  in.  or  4  in.  Then,  keeping  in  the 
same  horizontal  plane,  it  is  turned  inwards, 
that  is,  towards  the  end,  for  about  in.  at 
right  angles  to  the  last  length,  and  then  bent 
back  to  the  same.straight  line  again  as  seen 
at  c.  This  only  continues  for  about  J  in.  or 
f  in.,  when  it  is  bent  upwards  for  about  |-  in., 
at  the  same  time  bending  it  towards  the 
steering-post  in  its  subsequent  position  on 
the  handle-bar  nearly  parallel  to  the  length, 
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B,  as  seen  at  cl  in  the  said  figures.  This 
continues  for  about  4  in.,  having  preferably 
in  its  middle  the  clip  for  holding  the  pages 
of  the  book  down  when  placed  on  the  board. 

This  little  clip,  I  think,  needs  no  descrip¬ 
tion,  not  forgetting  when  bending  it  that 
the  parts  D  had  better  project  as  far  as  the 
length  of  the  board  you  are  going  to 
use,  no  further,  as  it  will  then  help  to 
keep  it  in  place.  At  the  end  of  this 
length,  which  is  marked  e  in  the  accom¬ 
panying  drawings,  it  is  bent  into  nearly  a 
circular  figure,  as  seen  at  F  in  Fig.  2,  and 
continued  for  a  length  a  little  longer  than 
the  length,  E,  as 
represented  in  the 
said  figure,  and  cut 
off',  which  end  is 
marked  G.  When 
this  length  of  wire 
has  been  bent  as 
described,  another 
must  be  bent  ex¬ 
actly  like  it,  ex¬ 
cepting  that  it  will 
be  bent  the  reverse 
of  the  one  you 
have  just  bent, 
and  after  being 
placed  in  the  posi¬ 
tion  represented  in 
Fig.  1,  fastened 
permanently  on  the 
board  by  staples 
passing  over  the 
length  or  side,  E. 

When  placing  on 
the  handle-bar,  it 
must  be  placed  a 
little  to  one  side  of 
the  steering-post, 
to  allow  of  the  pass¬ 
ing  between  the 
end,  g,  and  the 
bent-down  end  of 
the  length  or  side, 

E,  attached  to  the 
boardof  thehandle- 
bars.  It  is  then 
slid  along  to  the 
centre,  and  the 
fork  composed  of 
the  ends,  a,  dropped 
on  to  the  steering- 
post.  The  ends,  G, 
are  then  slightly 
bent  to  one  side, 
that  is,  towards  the 
bent-back  pieces, 
as  illustrated  in 
Fig.  1  in  dotted 
lines,  and  then 
pushed  back  on  to 
the  inner  pieces,  E, 
and  the  circular 
piece,  F,  then  par- 


the  screws,  H,  working  between  the  parallel 
lengths,  i,  j.  The  screws  do  not  require 
turning  when  first  driven  in  just  tightly 
enough.  In  placing  upon  the  handle-bar, 
the  wire  part  must  be  placed  upside  down, 
and  the  steering-post  placed  between  the 
ends,  K  and  l,  and  the  ends  then  carried  over 
the  handle-bars,  when  it  will  be  found  to 
drop  in  its  place  right  side  up,  the  socket,  m, 
receiving  the  steering-post.  The  board  is 
then  slid  on  from  the  front.  Two  hooks 
may  be  placed  in  the  board  wherewith  to 
hang  it  on  the  frame  of  the  velocipede  when 
not  in  use. 


Map  or  Guide-Book  Rest  for  Cycles.  Fig.  1.— Plan  of  Upper  Side  of  Wire  Rest  01  two  Lengths  of  Wire. 
Fig.  2.— Enlarged  Side  Elevation  of  above,  showing  Clip  before  final  fastening.  Fig.  3.— Side 
Elevation  of  above,  showing  its  Position  upon  Handle-bar.  Fig.  4.— Rest  made  from  one  Piece  of 
Wire  in  Plan  of  Upper  Side.  Fig.  5.— Side  Elevation  of  Rest,  shown  in  Fig.  4,  in  Position.  Fig.  6. 
— Modified  Form  of  Rest  of  two  Pieces  of  Wire  in  Plan  of  Upper  Side  having  a  Spring  Action. 
Fig.  7.— Side  Elevation  of  Rest  (Fig.  6)  in  Position.  Fig.  8.— Simple  Form  of  Rest.  Fig.  9.— Clamp 
Rest  in  Side  Elevation  in  Position.  Fig.  10.— Back  Elevation  of  Clamp  Rest  (Fig.  9).  Fig.  11.— Side 
Elevation  of  simple  kind  of  Clip  for  position  upon  Steering-Post.  Fig.  12. — Plan  of  Spring  Clip. 
Fig.  13.— Parts  of  Spring  Clip  (Figs.  11  and  12)  separated. 


the  steering-post  by  direct  welding — that  is, 
without  the  addition  of  a  piece  of  angle 
tubing  or  an  enlargement.  A  depression 
with  a  semicircular  end,  s,  is  cut  in  a  block 
of  wood,  and  the  said  block  attached  to  the 
board  by  screws.  To  place  it  in  position,  it 
is  only  dropped  on  to  the  handle-bars. 

Two  pins  attached  to  chains,  placed 
through  holes  in  the  block  on  each  side  of 
the  steering-post,  and  directly  underneath 
the  bottom  of  the  handle-bars,  prevent  the 
uplifting  and  sliding  of  the  appliance.  Of 
course,  the  height  of  the  board  depends  on 
how  far  the  depression  is  cut  in  the  wood. 

This  appliance  is 
very  rigid. 

In  Figs.  9  and  10 
still  another  con¬ 
venient  form  is 
illustrated  in  side 
and  back  elevation 
respectively.  It  is 
formed  of  two  clips, 
each  clip  consisting 
of  two  pieces  of 
wood  joined  to¬ 
gether  at  the  front 
by  a  hinge,  which 
clips  clasp  the 
handle-bar  between 
semicircular  de¬ 
pressions  cut  in 
each  piece  of  wood, 
by  means  of  bolts 
having  washers  and 
fly-nuts  working  in 
holes  through  the 
board  and  each 
clip.  A  pin  passed 
through  one  bot¬ 
tom  block  of  one 
clip,  and  partly 
through  the  bottom 
piece  of  the  other 
clip,  prevents  the 
slipping  away  of 
the  board  down¬ 
wards  if  the  nuts 
are  not  tightened 
quite  enough,  or 
a  wire  fork  may 
be  attached  to 
the  board  to  rest 
against  the  steer¬ 
ing-post. 

A  handy  clip  is 
illustrated  in  Figs. 
11,  12,  and  13, 
which  may  be  used 
for  many  purposes. 
It  consists  of  two 
pieces  of  sheet 
brass  bent  or 
fashioned  as  seen 
Fig.  12,  which 


tially  grips  the  handle-bars.  The  thicker  the 
board  the  better,  as  it  is  less  likely  to  warp, 
and  if  its  ends  are  mortised  it  is  better 
still.  You  will  find  this  appliance  pretty 
firm,  owing  to  the  fork  bearing  against  the 
steering-post,  and  when  not  in  use  it  can  be 
let  down  after  removing  the  fork  and  let 
swing.  If  the  edge  of  the  board  is  found 
to  be  inconvenient  to  the  working  of  the 
treadle,  it  may  be  fastened  more  towards 
the  front  of  the  machine  still. 

Another  form  is  shown  in  Figs.  4  and  5, 
showing  a  plan  and  side  elevation  respect¬ 
ively.  It  is  formed  of  one  piece  of  wire, 
and  the  manner  in  which  it  is  bent  will,  I 
think,  be  seen  from  the  said  figures.  The 
board  in  this  case  is  adjustable,  and  can  be 
slid  either  towards  or  away  from  you  by 


The  appliance  represented  in  Figs.  6  and 
7,  which  represent  a  plan  and  side  elevation 
respectively,  is  perhaps  more  simple  still. 
After  the  foregoing  descriptions  I  think  it 
needless  to  describe  how  this  is  bent,  as  it 
will  be  readily  seen  from  the  drawings.  It 
is  very  simple  to  put  in  position,  only  re¬ 
quiring  to  be  pushed  on  to  the  head  of  the 
velocipede,  the  spring  ends,  N,  bending  out 
to  admit  of  the  passing  between  them  of  the 
handle-bars  into  the  position  o,  when  the 
said  ends,  N,  spring  back  again  and  clasp 
lightly  the  steering-post  in  the  circular 
space,  p. 

Fig.  8  represents,  in  plan  of  underside  and 
side  elevation,  a  modification  of  the  last 
form  made  out  of  wood,  and  more  suited  to 
those  handle-bars  which  are  connected  to 


in 

is  a  plan  of  the 
breadth  are  seen 
a  side  elevation, 
two  arms  sepa- 
that  the  bent-over 


same.  The  length  and 
in  Fig.  11,  which  is 
Fig.  13  represents  the 
rately.  It  will  be  seen 
pieces,  q  and  r,  have  holes  made  in  them, 
the  hole  in  the  bent  pieces,  Q,  which  over¬ 
lap  those  marked  R,  being  square,  and 
the  hole  in  the  bent  piece,  R,  being 
circular  to  such  an  extent  as  to  rotate  on  a 
square  wire  of  the  size  of  the  square  hole,  Q, 
being  placed  through  the  holes.  This  wire 
is  bent  at  one  of  its  ends  and  attached  at 
the  other  end  to  the  board,  and  a  strong 
spring  placed  between  the  two  ends  of  the 
arms  in  the  manner  shown.  This  is  adjust¬ 
able,  and  can  be  used  by  itself  for  many 
purposes ;  or  one  arm  may  be  made  fiat  and 
screwed  on  to  the  bottom  of  the  board. 
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Electricity  for  Horses.— The  uses  of 
lightning  are  endless ;  one  of  the  very  recent 
ones  is  to  stop  runaway  horses  in  pleasure 
carriages.  There  are  few  families  of  emi¬ 
nence  in  England  but  what  have  suffered 
from  carriage  accidents  or  bolting  saddle- 
horses.  The  invention  of  the  use  of  an 
electric  discharge  into  the  nostrils  of  a  horse 
is  known  to  cause  him  to  stop  instantly. 
Why,  we  cannot  stop  to  inquire.  Horsemen 
know  what  a  nervous  animal  is  the  horse, 
and  that  fear  is  the  prime  cause  of  bolting. 
The  shocks  to  the  brain  of  the  horse  at  the 
inner  part  of  the  nostril  seem  to  paralyse 
its  impulse  to  run.  Two  metal  balls  are 
fixed  on  copper  wire  which  branches  from 
a  stem  applied  to  the  front  of  the  nose¬ 
band  ;  within  the  nose-band,  the  connecting 
wire  is  carried  to  the  sides  of  the  nose-band, 
and  from  thence  to  the  carriage,  as  extra 
reins  would  be.  A  push-button  connects  them 
with  a  dry  battery  in  the  carriage,  so  that  it  is 
somewhat  like  the  operation  of  an  electric 
bell  arrangement.  A.  button  for  the  coach¬ 
man  may  be  supplemented  by  one  for  a  rider 
in  a  close  carriage  in  case  of  an  accident 
to  the  coachman.  Trials  recently  by  an 
American  gentleman  proved  effective ;  a 
runaway  pair  of  horses  was  stopped  instantly 
and  began  to  “back”  till  pacified  by  one  of 
the  party  going  to  their  heads.  Coach- 
makers,  harness-makers,  riders,  and  drivers, 
will  have  to  study  their  respective  parts, 
and  operate  with  critical  accuracy  what  each 
has  to  do  to  ensure  efficiency  without  added 
risks.  Harness-making  is  in  a  low  state 
just  now,  both  as  to  its  efficient  make  for 
restraining  horses,  and  its  fitness  to  prevent 
backing,  rearing,  or  kicking — we  refer  to 
the  machine  and  slop-made  harness — so  that 
the  work  and  the  workers  may  be  bettered 
by  this  new  fitting.  Nose-bands  will  have 
to  be  made  rightly,  and  held  by  the  check- 
pieces  properly ;  now  only  a  few  are  so  ;  with 
the  general  run  of  riding  and  driving  bridles 
they  are  defective.  It  is  proposed  to  apply 
the  electric  wires  under  the  girth  for  stimu¬ 
lating  shocks  to  make  the  horse  go  ;  this  is 
not  desirable.  The  poor  animal  has  enough 


stimulating  persuasion  from  the  whip  and 
voice.  The  electric  current  had  better  be 
applied  to  act  as  a  motor  to  move  the  wheels 
of  the  carriage,  and  help  the  horse. 

Free  Technical  Schools.— This  large 
and  important  question  seems  likely  to 
receive  a  share  of  the  attention  it  deserves 
at  the  hands  of  the  London  County  Council. 
W e  need  scarcely  say  that  this  should  be  so, 
and  as  it  is  a  matter  which  we  have  much 
at  heart,  we  shall  watch  it  with  the  greatest 
possible  interest,  and  give  any  well-devised 
measures  our  full  support.  With  our  many 
thousands  of  technical  readers  throughout 
London  and  the  country,  we  know  something 
of  the  wants  and  requirements  of  the  pro¬ 
fessional  worker  as  well  as  the  amateur. 
The  existing  provisions  for  technical 
education  in  London  are  lamentably  in¬ 
adequate,  and  what  exists  in  the  way  of 
necessary  machinery  for  technical  education 
of  youths  and  workmen  is  surrounded  with 
deterrent  conditions,  which  render  it  useless 
for  the  very  people  who  most  need  it.  We 
maintain  that  if  there  is  a  need  in  the 
London  parishes  of  a  free  public  library,  a 
free  technical  school  is  a  still  greater  want ; 
and  these  should,  if  possible,  be  worked  in 
conjunction  with  the  Board  schools.  In  these 
latter  we  are  educating  the  children  of  the 
masses  up  to  a  fine  point,  only  to  leave 
them  at  the  moment  when  they  most  need 
opportunity  to  enable  them  to  become  dex¬ 
terous  workmen  instead  of  clerks  and  kid- 
gloved  gentlemen.  The  ratepayer  would  do 
well  to  face  an  increase  in  the  rates  for 
the  establishment  of  free  technical  schools 
rather  than  make  a  rod  for  his  own  back  by 
slowly  eliminating  the  British  craftsman  as 
is  now  being  done  under  the  system  of 
educating  him  in  everything  else  but  bis 
craft.  Mr.  Sidney  Webb,  the  Chairman  of 
the  Special  Committee  on  Technical  Educa¬ 
tion,  sees  the  importance  of  the  situation, 
and  has  urged  it  upon  the  Council.  We 
trust  that  the  £500  which  is  asked  for  to 
defray  the  necessary  expenses  of  suitable 
inquiries  into  the  existing  provisions  for 
technical  education  is  but  the  prelude  to 
some  such  grant  as  £500,000  for  the  cause 
of  craft  instruction  in  London  alone— a  sum 
of  money  which  the  country,  and  not  poor 
ratepayers,  should  pay,  saving  it  in  some  of 
the  many  directions  where  it  is  uselessly 
and  wastefully  thrown  away  for  mere  bauble 
purposes.  Parliamentary  candidates  should 
take  note. 

Carpentry  and  Joinery. — An  exhibition 
of  works  in  wood  has  just  been  held  at 
Carpenters’  Hall  under  the  auspices  of  the 
Worshipful  Company  of  Carpenters  and 
Joiners.  The  carving  exhibits  were  very 
good,  but  looked  at  from  a  joiner’s  point  of 
view,  were  very  meagre  indeed.  It  is  a 
difficult  thing  to  get  a  thorough  exhibition 
of  joiners’  work,  because  joiners’ work  proper 
is  of  no  practical  use  except  for  the  particular 
purpose  for  which  it  is  designed  ;  yet  surely 
such  an  influential  body  as  the  Company  of 
Carpenters  and  Joiners  could  prevail  upon 
the  leading  firms  of  builders  and  joiners  to 
lend,  for  the  purpose  of  exhibition,  various 
pieces  of  work  that  are  from  time  to  time  in 
hand.  Such  examples  might  be  left  un¬ 
polished  and  sent  in,  and  then  taken  away 
and  polished  as  they  are  required  ;  this 
would  give  joiners  and  the  public  generally 
a  very  good  idea  of  what  work  in  wood 
really  means.  The  work  shown  by  the 
students  of  various  technical  classes,  though 
commendable  enough,  was  a  long  way 
behind  that  of  the  continental  schools. 
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For  certain,  a  great 


com- 


make  the  pole  of  the  tent  when 
plete. 

We  now  require  the  notch  (see  Fig.  2), 
runner  (Fig.  3),  stretchers  (Fig.  4),  ribs 
(Fig.  5),  ends  for  ribs  (Figs:  5  and  6),  and 
springs. 

First  get  your  ribs  (which  should  be  of 
cane,  about  h  in.  in  diameter)  all  to  exactly 
the  same  length— say  3  ft.  2  in.— and  fit  and 
fix  the  top  and  bottom  ends,  or  ferrules,  on, 
either  by  rivets  or  by  making  several  indents 
in  them  with  a  sharp  tool.  Now  measure 
down  from  the  eye  of  the  top  ferrule  the 
exact  length  of  the  stretchers,  which  will 
be  about  1  ft.  4  in.  long,  and  this  will  give 


A  COLLAPSIBLE  TENT  FOR  RIVER 
OR  SEASIDE  BATHING,  ETC. 

BY  ONE  WHO  MADE  IT. 

The  collapsible  and  portable  travelling  tent 
which  I  am  about  to  describe  will,  I  think, 
supply  a  long-felt  want— viz.,  a  tent  that 
can  be  easily  and  cheaply  constructed, 
adapted  for  use  on  the  sea-shore,  river  bank, 
garden,  or  elsewhere. 

There  must  be  a  great  number  of  people 
who  have  got  stowed  away  in  some  corner 
or  lumber-room  an  old-fashioned  “gingham,” 
or  gig  umbrella, 
many  must  be 
scattered  all  over 
the  country  some¬ 
where. 

Anyone  who  pos¬ 
sesses  one  of  the 
above  has  an  ex¬ 
cellent  foundation 
for  a  “  portable 
tent  ”  ;  and  even 
if  there  is  not  one 
in  the  house,  a  few 
inquiries  would  be 
almost  sure  to 
bring  one  to  light 
in  that  of  a 
friend’s  ;  and  fail¬ 
ing  this,  there 
would  be  very 
little  trouble  in 
buying  one  at  an 
umbrella  maker’s 
for  a  shilling  or 
two ;  but  one 
should  be  selected 
(if  there  is  a  se¬ 
lection)  with  the 
ribs  as  stiff  as 
possible. 

Those  readers 
who  desire  a  tent 
of  the  above  de¬ 
scription  (see  Fig. 

1),  and  who  have 
not  got,  and  cannot 
readily  purchase, 
an  old  gingham 
frame,  can  buy  all 
the  fittings  through 
an  umbrella  maker 
at  a  very  reason¬ 
able  figure,  and  by 
following  the 
method  I  shall  now 
proceed  to  explain, 
can  easily  make 
the  thing  complete 
themselves.  Those 
who  are  fortunate 
enough  to  have  a 
frame  by  them 

need  not  trouble  themselves  with  that  part 
of  the  description  relating  to  it. 

We  first  require  two  strong  1  in.  hard¬ 
wood  sticks,  about  3  ft.  6  in.  long  each.  An 
agricultural  tool  handle  will  do  if  you  can¬ 
not  get  what  you  want  at  the  place  you 
buy  the  other  fittings.  Joint  these  together 
by  means  of  a  piece  of  brass  tube  about 
7  in.  long,  about  3  in.  of  which  should  be 
fitted  and  driven  on  one  end  of  what  is 
going  to  be  the  top  piece,  and  secured  firmly 
to  it  with  screws,  and  the  end  of  the  other, 
or  bottom  stick,  should  be  made  to  fit  nicely 
into  that  part  of  the  socket  left,  so  that 
these  two  sticks  form  one.  The  bottom 
part  should  be  pointed,  to  enter  the  ground 

or  sand,  like  a  cricketing-stump,  but,  of  j  round  and  round  until  you  tighten  it  into 
course,  a  little  further.  These  two  sticks  i  the  hollow  of  the  notch,  and  fasten  the  wire 


A  CoUapsible  Tent.  Fig.  1.— The  Tent  complete.  Fig.  2.— Notch.  Fig.  3.— Runner.  Fig.  4.— Elevation 
showing  connections  of  Stretchers,  Ribs,  and  Runners.  Fig.  4  A.— Plan  of  Runners,  showing 
Stretchers  connected  and  open.  Fig.  6.— Plan  of  Notch  and  Ribs,  also  Ribs  detached  and 
opposite  their  respective  Grooves.  Fig.  6.— Elevation  of  Ribs  shut  and  connected  to  Notch, 
with  one  Rib  partly  open.  Fig.  7.— Plan  of  Roof.  Fig.  8.— Width  of  Fabric,  showing  Method  of 
cutting  Segments.  Fig.  9.— Finial.  A,  Thin  Tube  ;  B,  Grooves  tor  finishing  off  Wires  ;  C,  Stretchers  ; 
D,  Ferrules  ;  E,  Wire  securing  Notch  to  Stick ;  F,  Lappels. 

you  the  position  for  the  holes  for  the  rivets 
for  the  top  of  stretchers  (Fig.  4).  Split 
pieces  of  very  thin  brass  tube,  about  2  in. 
long,  and  pass  it  round  the  ribs  (as  shown 
at  A,  Fig.  4),  and  secured  by  indenting  it 
as  described  for  ferrules  ;  keep  the  joints  on 
the  outside  of  ribs,  and  then  drill  the  holes 
for  rivets,  and  rivet  the  tops  of  stretchers 
to  them,  allowing  the  stretchers  to  hinge 
freely. 

Now  secure  the  top  of  the  ribs  to  the 
notch.  To  do  this,  pass  a  piece  of  stout 
wire  through  the  eyes  of  top  ferrules,  and, 
holding  the  notch  in  position,  with  the  ribs 
in  their  respective  grooves,  by  means  of  a 
pair  of  pliers,  turn  the  two  ends  of  the  wire 


off  opposite  the  cut  (shown  at  B,  Fig.  5). 
This  -wire  forms  the  centre  on  which  the 
ribs  work  or  open,  and  when  shut  should 
appear  as  Fig.  6. 

The  bottom  ends  of  the  stretchers  should 
now  be  secured  to  the  runner  in  the  same 
manner,  and  when  so  secured,  should  appear 
as  Fig.  4. 

If  the  stick  is  next  passed  through  the 
runner  and  notch,  and  the  latter  tern 
porarily  fastened  in  its  place,  you  can,  bj 
raising  and  lowering  the  runner,  see  where 
to  put  the  springs.  Now  take  out  the 
stick,  and  let  in  and  fix  the  springs,  after 
which  the  stick  should  be  replaced,  and  the 
notch  properly  se¬ 
cured  to  it  by 
passing  a  piece  of 
stout  wire  through 
both  and  fastening- 
off'  the  ends  (as 
shown  at  E,  Fig.  6). 

The  frame  is 
now  ready  for 
covering.  I  have 
purposely  made  the 
above  explanation 
very  brief,  because 
everyone  possesses 
such  an  excellent 
example  in  an  ordi¬ 
nary  umbrella  of 
what  I  mean. 

Now  for  cover¬ 
ing.  The  material, 
of  course,  depends 
on  the  amount  of 
money  one  wishes 
to  spend  ;  and  as 
one  of  the  greatest 
recomm  endations 
of  this  tent  is  its 
extreme  cheapness, 
I  should  suggest 
unbleached  calico. 
This  material  is 
not  water  -  proof, 
neither  is  it  as 
suitable  in  many 
respects  as  others 
I  could  mention, 
but  it  is  very  cheap. 
A  great  many 
people  think  that 
it  is  a  very  difficult 
matter  to  cover  an 
umbrella  ;  but  it  is 
not  so,  as  the  fol¬ 
lowing  description 
will  show. 

There  are  ten 
spaces  between  the 
ribs  of  the  frame 
in  question,  each 
of  which  form  an 
isosceles  triangle, 
their  bases  being  the  sides  of  a  ten¬ 
sided  figure,  or  “decagon”  (see  Fig.  7). 
Now,  all  that  is  necessary  to  do  is  to  cut 
ten  equal  triangles,  with  their  two  long 
sides  the  exact  length  of  the  ribs,  from 
the  hole  at  the  points  to  the  centre  of  the 
stick,  allowing  for  the  seams.  These  seg¬ 
ments  should  be  cut  on  the  “  cross,”  as  it  is 
termed — that  is  to  say,  the  height  of  the 
triangle  should  be  the  width  of  the  stuff 
(see  Fig.  8).  Then  sewing  these  segments 
or  triangles  together,  we  have  a  complete 
decagon.  Now  pass  the  top  of  the  stick 
through  the  centre,  and  firmly  bind  the  ends 
of  the  various  pieces  to  the  stick,  just  on  top 
of  the  notch,  with  strong  waxed  thread, 
with  the  frame  unopened.  Next  firmly 
stitch  with  strong  thread  the  other  ends  to 
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the  holes  at  the  points  of  each  rib,  and  just 
above  and  below  where  the  stretchers  hinge 
to  the  ribs. 

Now  carefully  open  the  frame,  and  you 
will  see  that  the  stuff'  will  give  to  the  bend¬ 
ing  of  the  ribs,  and  a  nice  tight  cover  will 
be  the  result.  • 

The  stuff  being  cut  on  the  cross  at  the 
seams  allows  of  its  being  drawn  up  to  the 
necessary  curve,  and  not  being  cut  curved, 
as  is  generally  supposed,  this  draws  the 
bottoms  up*;  so  I  should  advise  anyone  who 
has  not  done  this  sort  of  thing  before  to 
allow  sufficient  material  on  the  bottom  of 
segments  to  form  the  flaps  or  lappels  (as 
shown  at  Fig.  7),  and  cut  and  bind  them 
afterwards. 

The  walls  are  formed  by  sewing  ten  pieces 
of  the  same  material  together,  their  widths 
being  the  same  as  the  length  of  the  bases  of 
the  triangles.  The  heights  or  lengths  are, 
of  course,  determined  by  the  length  from 
the  bottom  of  roof  when  the  pole  is  stuck  in 
the  ground  or  sand.  There  is  no  necessity 
to  make  a  joint  at  each  corner  if  the  mate¬ 
rial  is  wide  enough  to  make  two  or  more 
sides ;  but  the  narrower  the  material  used 
the  cheaper  it  is,  as  a  rule. 

To  secure  the  walls  to  the  roof,  firmly  sew 
by  the  middle  a  piece  of  strong  tape,  about 
15  in.  long,  to  the  joint  of  each  side,  about 
1 in.  down  from  the  top  on  the  inside,  and 
by  passing  each  end  over  its  respective  rib, 
just  above  where  the  covering  is  secured  to 
the  point  of  the  rib  from  the  inside,  and 
tying  them,  the  walls  or  sides  are  secured  to 
the  top,  and  the  lappels  hide  the  joints.  The 
opening,  or  doorway,  can  be  secured  with 
large  hooks  and  eyes  or  tapes. 

If  the  tent  is  proposed  to  be  used  for  the 
sands,  pockets  should  be  formed  all  round 
the  bottom  of  the  sides  on  the  outside,  and 
by  filling  these  pockets  with  sand  or  stones, 
the  tent  is  held  securely  in  its  position.  By 
sewing  cords  at  the  bottom  joints  of  the 
sides,  they  can  be  secured  to  tent-pegs  driven 
in,  in  the  ordinary  manner,  on  any  sort  of 
ground. 

The  ends  of  the  fabric  above  the  notch 
should  be  covered  with  a  turned  finial  (as 
Fig.  9). 

The  approximate  prices  for  the  various 
fittings  are  as  follows  : — Notch,  7d.;  runner, 
9d.;  stretchers,  2id.  each  ;  ribs,  3d.  each  ; 
ends  for  ribs,  lid.  each  ;  sticks,  Gd.  each. 
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HELICAL  GEARS. 

BY  J.  H. 

Principles  of  Formation. 

Proposed  Treatment— Sense  in  which  the 
Term  “Helical”  is  Used— The  Principle 
of  the  Helical  Tooth  —  Definitions  — 
Method  of  Contact — Helical  Bevels — 
Development  of  a  Helix  upon  a  Cone- 
Principle  v.  Practice. 

Proposed  Treatment.  —  This  paper  is 
written  in  response  to  a  request  from  a  cor¬ 
respondent.  The  querist,  being  a  pattern¬ 
maker,  asks  specially  for  information  rela¬ 
tive  to  the  maxing  of  core-boxes.  In  order 
to  render  my  reply  useful  to  pattern-makers 
in  general— and  especially  to  those  who  may 
have  to  make  helical  tooth  blocks  for  wheel¬ 
moulding  machines —and  also  to  engineer¬ 
ing  readers,  I  propose  to  give  a  condensed 
account  of  the  principles,  as  well  as  the 
practice  involved  in  the  construction  of  heli¬ 
cal  gears. 

Sense  in  which  the  Term  “  Helical  ”  is 
Used.  — -  At  the  commencement  I  must, 
in  order  to  guard  against  possible  hostile 
criticism,  say  that  whenever  I  use  the  term 


“helical  teeth,”  the  double  helical  type  is 
always  meant.  Single  helical  teeth  are 
seldom  used,  because  of  the  unbalanced 
diagonal  pressure  transmitted  through  them 
to  their  shafts.  ' 

The  Principle  of  the  Helical  Tooth. — A 
helical  tooth  is,  in  principle,  a  very  short 
section  of  a  screw  of  very  long  axial  pitch. 
By  axial  pitch  is  meant  the  total  longi¬ 
tudinal  distance  traversed  by  a  helix  in 
making  one  complete  revolution.  Thus,  in 
Fig.  1,  a  is  the  axial  pitch.  The  parent  of 
the  helical  tooth  was  the  old  stepped  gear 
(Fig.  2),  the  invention  of  Dr.  Hooke,  which 
may  be  seen  even  now  in  the  racks  of  many 
planing  machines.  The  advantage  of  the 
stepped  gear  consists  in  this :  that  the  sliding 
and  rubbing  of  the  teeth  over  one  another 
which  occurs  in  ordinary  wheels  during 
approach  to,  and  recession  from,  the  line 
joining  the  centres  of  the  wheels,  is  greatly 
minimised  ;  for  the  stepped  teeth  are  in 
effect  cut  into  short  sections,  and  each  sec¬ 
tion  is  set  a  little  in  advance  of  its  fellow 
around  the  periphery  of  the  wheel.  The 
total  rolling  and  sliding  contact  of  a  pair 
of  ordinary  teeth  is,  therefore,  divided  and 
apportioned  equally  between  the  number  of 
slices  into  which  the  stepped  teeth  are  divided, 
and  are  reduced  exactly  in  that  proportion. 
A  given  pair  of  stepped  teeth,  during  their 
total  con¬ 
tact  from 
one  side  of 
the  wheels 
to  the  other, 
make  as 
many  dis¬ 
tinct  con¬ 
tacts  as 
there  are 
steps,  and 
these  con¬ 
tacts  take 
place  a  p - 
proximate- 
ly,  though  not  entirely,  on  the  line  of 
centres,  and  back  lash  is  lessened.  But 
then,  the  stepped  teeth  are  weak  and 
difficult  to  make,  and  injurious  rubbing 
and  sliding  are  only  partially  eliminated. 
Their  advantages  scarcely  counterbalance 
their  disadvantages,  and  hence  they  have 
never  been  popular,  or  come  into  common 
use.  But  now  obliterate  the  sharp  angles, 
merge  the  steps  into  a  smooth  continuous 
helix,  and  we  have  the  typical  helical  tooth. 

Definitions.— In  Fig.  1,  a  is  axial  pitch, 
b  circumferential  pitch,  and  c  normal 
pitch  ;  B  is  the  only  pitch  which  is  re¬ 
quired  to  be  known  ;  d  will  represent  the 
pitch  diameter  of  the  wheel,  and  e  its 
breadth  ;  F  is  its  middle  plane.  We  have, 
therefore,  single  helical  teeth,  a,  h,  to  right 
and  left  of  f,  each  tooth  forming  a  short 
portion  of  a  long  helix  of  axial  pitch  a,  de¬ 
veloped  on  a  cylinder  of  diameter  d. 

Method  of  Contact—  In  the  teeth  of  a  pair 
of  such  wheels  gearing  together,  mutual  con¬ 
tact  continuallyoccursexactlyuponthe  lineof 
centres  passing  through  the  wheels.  The  path 
of  contact  travels  across  the  wheels  from  side 
to  side,  as  at  A  (Fig.  1).  For  an  instant,  a,nd 
only  for  an  instant,  each  successive  section 
of  a  pair  of  teeth  is  in  gear,  and  the  total 
action  is  the  same,  and  as  devoid  of  inju¬ 
rious  rubbing  and  sliding  as  that  of  two 
smooth  screw  threads  rolling  in  contact. 

Helical  Bevels.— In  helical  bevel  wheels 
the  action  and  the  principle  are  exactly  the 
same  as  in  helical  spurs.  A  bevel  wheel  is 
in  principle  a  frustrum  of  a  cone.  The  tooth 
of  a  helical  spur  wheel  is  a  section  of  a 
helix  developed  upon  a  cylinder.  The  tooth 


of  a  helical  bevel  wheel  is  a  section  of  a 
helix  described  on  a  cone.  A  helix  can  be 
developed  upon  a  cone  as  well  as  upon  a 
cylinder.  Into  the  primary  methods  of  de¬ 
scribing  these  helices  we  cannot  enter  much 
here.  They  can  be  drawn  upon  a  revolving 
cylinder,  or  upon  a  cone,  with  a  marker  held 
in  the  slide-rest  ;  or  they  can  be  drawn  by 
dividing  the  axial  pitch  and  the  circumfer¬ 
ence  of  cylinder  or  cone  into  the  same  num¬ 
ber  of  equal  parts,  and  delineating  the  helix 
through  successive  points  of  intersection. 

Development  of  a  Helix  upon  a  Cone.- 
Fig.  3  represents  the  development  of  a  helix 
upon  a  cone.  The  base,  a,  of  the  cone,  and 
the  height,  b,  are  divided  out  as  shown,  and 
right  and  left-handed  helical  curves,  c,  D, 
drawn  through  successive  points  of  inter¬ 
section.  Substitute  teeth  for  these  curves, 
and  we  have  a  helical  bevel  wheel,  in  which 
A  is  the  major  pitch  diameter,  E  the  minor, 
f  the  middie  plane,  and  g  the  breadth  of 
rim.  A  little  examination  of  the  figure  will 
render  the  relationship  of  the  lines  clear.  A 
number  of  horizontal  lines  are  omitted  in 
the  elevation  of  the  cone. 

Principle  v.  Practice. — Yet  these  funda¬ 
mental  principles  and  methods,  which  it  is 
necessary  to  know  in  some  kinds  of  work, 
are  not  actually  applied  in  the  practice  of 
helical  wheel  construction.  We  do  not  even 

want  to 
know  the 
axial  pitch 
of  the  seg- 
m  e  n  t  a  1 
teeth  of  he- 
licalwheels. 
But,  then, 
it  is  obvi¬ 
ous  that  the 
amount  of 
slope  or 
twist  given 
to  the  teeth 
is  of  import¬ 
ance.  If  it  is  too  little  in  amount,  one  pair 
of  teeth  will  be  quittinggear  before  the  suc¬ 
ceeding  pair  touch  each  other,  and  the  action 
will  be  jerky  ;  if  it  is  too  much,  there  will  be 
prolonged  contact  of  the  first  pair  during 
the  early  portion  of  the  engagement  of  the 
second,  with  consequent  undue  friction  and 
liability  to  fracture.  The  slope  of  the  teeth 
is,  therefore,  settled,  not  with  reference  to 
axial  pitch,  but  with  reference  to  the  circum¬ 
ferential  pitch  (Fig.  1,  b)  and  the  width  of 
the  wheel — the  condition  being  that  the  en¬ 
gagement  of  one  pair  of  teeth  shall  terminate 
simultaneously  with  the  commencement  of 
the  engagement  of  the  next  pair.  This  re¬ 
lation  is  shown  in  Figs.  1  and  3  by  the  lines 
c  in  each  figure  touching  the  apex  and  the  base 
of  contiguous  teeth.  Hence  the  coarser  the 
pitch  and  the  narrower  the  wheel,  the  greater 
will  be  the  slope  of  the  teeth,  and  vice  versd. 
The  slope  will  vary  in  different  wheels  by 
as  much  as  40  or  50  degrees. 

When  large  wheels— and  even  those  of 
moderate  diameter  —  are  concerned,  the 
screw-formation  of  the  gear  may  be  practi¬ 
cally  ignored,  and  straight  teeth— i.e.,  teeth 
without  any  twist  whatever — be  fixed  dia¬ 
gonally  on  the  pattern  block.  The  reason 
is,  that  in  these  wheels  the  length  of  the 
teeth  bears  so  small  a  relative  proportion  to 
the  axial  pitch  of  the  fundamental  screw 
and  the  diameter  of  the  primitive  cylinder, 
that  the  twist  upon  them  is  quite  imper¬ 
ceptible.  In  these,  therefore,  straight  teeth 
are  used.  But  as  wheels  diminish  in  dia¬ 
meter,  or  are  increased  in  breadth,  the 
fundamental  screw-formation  must  be  ad¬ 
hered  to,  in  order  to  correct  working. 


Fig.  1.— Diagram  to  illustrate  the  Relation  of  the  Helical  Tooth  to 
the  Screw. 
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MEANS,  MODES,  AND  METHODS. 

New  Planes. — New  planes  are  often  a 
source  of  trouble  to  an  amateur,  and  very 
often  professional  workmen  are  troubled 
with  new  planes  choking  up — the  shavings 
get  fast  in  the  mouth,  and  the  plane  refuses 
to  take  any  more  until  the  wedge  and  iron 
have  been  removed,  and  all  cleared  out.  The 
reason  of  all  this  difficulty  is  that  the  “  eye  ” 
or  “  mouth  ”  of  the  plane  is  too  small.  Some¬ 
times  workmen  cut  a  little  out  with  a  chisel, 
but  it  is  a  practice  to  be  strongly  con¬ 
demned,  for  in  many  instances  it  results  in 
spoiling  the  tool.  In  a  short  time  the 
bottom  of  the  plane  wears  away,  and  con¬ 
sequently  the  mouth  gets  larger  ;  and  in 
course  of  time  it  gets  so  large  as  to  require 
a  piece  planting  in  to  enable  it  to  work 
clean.  What  we  want,  then,  is  something 
that  will  open  the  “eye”  of  the  plane  as 
long  as  needed,  and  when  the  plane  bottom 
is  sufficiently  worn  it  can  be  placed  back  in 
the  original  position.  This  can  be  ejected 
by  cutting  a  strip  of  soft  leather,  about 
£  in.  wide,  and  gluing  it  down  in  the  mouth 
of  the  plane  under  the  top  end  of  the  iron  ; 
this  will  cause  the  iron  to  be  more  upright, 
and  consequently  a  larger  opening  in  the 
mouth  (two  thicknesses  can  be  put  under,  if 
necessary).  It  will  then  be  found  that  the 
plane  will  clear  itself  and  work  nicely. 
When  the  plane  bottom  has  worn  a  little, 
the  leather  may  be  removed  ;  and  after 
the  plane  has  worn  away  so  much  that  the 
“  eye  ”  becomes  too  wide  to  work  nicely — 
especially  with  smoothing  planes — a  piece 
of  leather  may  be  glued  in  the  mouth  under 
the  bottom  end  of  the  iron,  which  will  cause 
the  iron  to  come  nearer  to  the  wood  and 
closer  in  the  “eye.”  The  leather  forms  a 
bed  for  the  iron,  and  the  plane  will  be  found 
to  work  much  sweeter,  and  to  clean  up 
cross-grained  wood  better. — H.  H. 


ABOUT  THE  CAISSON  WORK  OF  THE 
FORTH  BRIDGE. 

Few  persons,  besides  those  technically  acquainted 
with  this  stupendous  monument  of  modern  en¬ 
gineering,  can  intelligently  grasp  the  details  of 
it.  They  hear,  in  a  general  way,  of  the  Forth 
Bridge  (or  the  Tay  Bridge)  being  a  mile  and  a 
half  long,  and  that  it  contains  so  many  tons  of 
steel.  They  admire  the  fine  structure,  but  per¬ 
haps  they  do  not  think  that  the  wind  may,  and 
can,  exercise  a  pressure  on  it  of  twenty  pounds  to 
the  square  foot ;  but  a  resistance  of  fifty-six 
pounds  per  square  foot  has  to  be  provided  for — 
an  impossible  pressure ! 

The  Forth  Viaduct  is  1 J  miles  long ;  the  total 
length  of  the  bridge  and  approaches  is  upwards 
of  If  miles.  The  actual  lengths  of  the  respective 
approaches  and  the  spans  are  as  follows  : — 

From  Queensferry  side  to  span,  1,979  ft.  11  in., 
ten  spans  of  168  ft.  each  being  included  in  this 
approach.  The  first  span  from  that  side  measures 
689  ft.  9  in. ;  the  two  great  centre  spans  are 
1,710  ft.  each,  and  either  would  comfortably 
hold  the  Eiffel  Tower  within  its  length.  The 
Fife  span  is,  again,  689  ft.  9  in. ;  and  the  length 
of  its  approach,  including  five  small  spans  of 
168  ft.  each,  is  966  ft.  7  in. 

A  few  more  plain  facts  ere  we  describe  the 
work.  The  foundations  are  carried  88  ft.  below 
the  surface.  The  weight  on  the  base  of  a  single 
circular  pier  is  16,000  tons  ! 

The  total  height  of  the  Cantilever  Masonry  Pier 
above  high-water  mark  is  209  ft. ,  while  it  measures 
240  ft.  in  girth.  There  are  twelve  circular  piers, 
of  which  half  were  constructed  by  pneumatic 
caissons,  the  men  working  in  compressed  air. 

There  are  steel  plates  of  li  in.  thick  in  this 
structure,  and  tubes  88  ft.  in  circumference, 
while  upwards  of  40  miles  of  steel  plates  have 


been  employed  in  these  tubes  alone  !  The  channel 
is  more  than  200  ft.  deep ;  and  with  these  data 
before  us  we  may  form  some  opinion,  and  gain 
some  impression,  of  the  Forth  Bridge  and  the 
work  it  demanded. 

Besides  some  55,000  tons  of  steel,  there  are 
140,000  cubic  yards  of  masonry.  The  strength 
of  the  structure  is  made  to  equal  a  tension  of 
30  tons  to  the  square  inch.  The  rolling  load,  or 
weight  of  traffic,  was  tested  up  to  1  ton  per  foot, 
or  “  two  long  coal  trains,  two  engines  and  tenders, 
and  sixty  waggons  each  on  both  lines,  at  once  on 
the  bridge.” 

These  were  some  of  the  questions  or,  rather, 
problems  which  had  to  be  solved  before  the 
bridge  could  be  pronounced  secure. 

Yet  a  great  deal  had  to  be  done  before  the 
engineers  reached  such  a  stage,  and  of  all  the 
many  interesting  portions  of  the  work,  perhaps 
the  foundations  of  the  piers  were  the  most 


Fig.  2.— Hooke’s  Stepped  Gear.  Fig.  3.— De¬ 
velopment  of  a  Helix  upon  a  Cone. 


striking.  These  foundations,  upon  which  the 
cantilevers  were  to  rest,  were  sunk  in  the  bed¬ 
rock  and  boulder-clay  of  the  estuary.  Of  course, 
the  work  was  done  under  the  water,  and  we  will 
just  describe  how  it  was  done. 

Take  the  South  Queensferry  pier.  The  caissons 
in  which  these  foundations  were  laid  had  to  be 
specially  constructed.  They  were  immense 
coffer  dams,  7  0  ft.  in  diameter,  and  were  sunk 
by  air-pressure.  These  immense  cylinders  have 
the  concrete  built  within  them  and  four  piers 
were  thus  built. 

The  caissons  were  sunk  about  83  ft.  into  the 
estuary  after  having  been  carried  out  on  iron 
cradles.  These  permanent  caissons  consist  of  an 
inner  and  an  outer  shell.  In  the  base  is  a  space 
denominated  the  “working  chamber.”  Above 
was  an  air-tight  roof  supported  by  girders.  The 
air  inside  the  caisson  was  compressed,  and  of 
much  higher  pressure  than  the  water  outside  it. 
Consequently,  as  this  great  chamber  was  slowly 
pressed  down,  the  water  and  the  silt  and  sand, 
diluted,  were  ejected  by  pipes.  Men  “  liquefied  ” 
the  more  solid  mud,  and  sent  the  stiff  clay  up  to 
an  outer  platform  to  be  thrown  away. 

The  rim  of  the  cylinder  cut  down  lower  and 


lower ;  and  as  fast  as  the  soil  and  water  were 
thus  forced  into  the  space  it  was  discharged  by 
the  occupants  working  in  the  air-chamber,  and 
secured  bv  air-locks.  If  you  stick  a  roll  of  stiff 
paper  endways  into  some  yielding  material,  and 
pick  the  inside  of  the  roll  clean  continually,  you 
will  understand  the  situation. 

At  length,  after  much  effort  and  hard  work, 
the  caisson  or  cylinder  rested  upright  and  firmly 
at  the  bottom  of  the  Firth.  The  water,  mud, 
and  silt  had  all  been  sent  out  and  sent  up.  In 
the  immense,  hollow,  air-tight  chamber,  or  com¬ 
pressed-air  chamber,  the  men  worked  under  un¬ 
natural  conditions  of  pressure.  They  had  now  to 
fill  in  the  caisson  to  the  top  (low-water  mark)  with 
concrete  for  the  foundation. 

How  could  they  get  the  concrete  into  the  air¬ 
tight  caisson  ?  Very'- easily,  as  it  proved.  Above, 
of  course,  the  air  was  at  its  usual  pressure ;  a 
kind  of  passage  with  two  doors,  air-tight,  was 
made,  and  when  the  upper  door  was  shut  the 
passage  or  “lock,”  as  in  a  canal,  was  full  of  air 
of  the  ordinary  kind.  But  by  opening  a  tap  into 
this  air-lock,  compressed  air  of  the  same  pressure 
as  the  lower  and  working  chamber  was  admitted. 
The  lower  door  was  then  opened,  the  concrete 
shot  down,  and  the  men  at  once  began  to  lay  it 
on  the  floor,  etc.  The  lower  door  was  then  shut, 
the  upper  air  admitted,  pressure  with  the  outside 
world  equalised,  and  so  da  capo — filling  above, 
and  emptying  below.  Thus  the  caisson  was 
packed  and  rammed  full  of  concrete,  the  level 
rising  gradually.  W orking  in  these  chambers  is 
unpleasant  at  first,  and  there  is  much  singing  in 
the  ears.  It  is  hard  to  work  in  such  pressure  of 
air  ;  speaking  and  hearing  are  difficult,  and  one 
cannot  whistle  !  Sickness  sometimes  supervenes, 
and  on  emerging  there  were  cases  of  paralysis. 
Our  own  experience  was  confined  to  bleeding  of 
the  nose  and  much  discomfort  in  the  head,  with 
a  dazed  sensation  for  a  couple  of  dayrs. 

Nevertheless,  the  work  was  continued.  Elec¬ 
tricity  restored  the  afflicted,  but  new  hands  were 
continually  required.  At  length  the  foundation 
reached  to  one  foot  of  the  top — low-water  mark  ; 
and  here  the  granite-faced  superstructure  was 
commenced.  Timber  stages  were  erected,  cranes 
fixed,  plates  and  beams,  etc.,  hoisted  up.  The 
steel  work  was  fixed  on  these  platforms,  and 
fastened ;  the  stages  were  gr.  dually  raised  as  the 
work  proceeded.  No  scaffolding  was  employed. 
The  bridge  was  commenced  outwards  from  the 
piers  on  the  cantilever  system — a  kind  of  mutual 
bracket  support,  the  structure  being  gradually 
added  to  as  each  portion  was  fixed  ;  each  piece 
supporting  a  successor,  and  being  braced  by 
opposing  stresses.  Thus  the  structure  is  rigid. 

Sir  B.  Baker  described  the  principle  so  well 
and  so  simply  at  the  Koy'al  Institution,  that  we 
cannot  do  better  than  quote  him  :  — 

“  Two  men  seated  on  chairs  extend  their  arms, 
supporting  them  by  grasping  sticks  resting 
(‘  butting  ’)  against  the  chairs.  This  represents 
two  double  cantilevers.  The  central  beam  was, 
in  this  case,  represented  byr  a  short  stick,  slung 
from  the  near  hands  of  the  two  men,  and  from 
the  anchorages  of  the  cantilevers  by  ropes  extend¬ 
ing  from  the  other  hands  of  the  men  to  a  pile  of 
bricks.  When  stresses  were  brought  to  bear  by 
a  load  on  the  central  beam,  the  arms  and  the 
anchorage  ropes  came  into  tension,  the  sticks  and 
chairs  into  compression.”  So  rigidity  and  com¬ 
pensation  of  structures  is  the  result. 

This  is,  briefly,  the  idea  of  the  cantilever 
system.  On  the  Forth  Bridge  the  superstructure 
of  the  main  spans  is  composed  of  three  great 
double  cantilevers,  which  rest  on  the  piers.  The 
centre  one  is  1,620  ft.  in  length,  the  shorter  pair 
being  1,505  ft.  each.  The  centres  of  the  wide 
spans  are  formed  of  girders  350  ft.  long  and  50  ft. 
deep  in  the  middle. 

From  these  details  we  may  form  some  notion 
of  the  immense  mass  of  material  with  which  the 
engineers  had  to  deal,  and  the  tremendous  diffi¬ 
culties  to  be  surmounted.  All  these  were  happily 
overcome,  and  when  the  railways  get  into 
thorough  working  agreement,  and  the  stations 
are  equal  to  the  autumn  traffic,  the  real  advan¬ 
tages  of  this  splendid  viaduct  will  be  perceived, 
and  the  expenditure  (£1,600,000)  will  not  be 
unproductive. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Eactories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Iron,  Steel,  and  Coal  Trades. — The  collapse 
of  the  Durham  strike  has  restored  tone  to  a  some¬ 
what  weak  market.  Hematite  stocks  have  been  all 
but  exhausted,  and  will  rise  slightly.  In  coal, 
appearances  seem  to  point  to  an  early  reduction 
in  prices.  In  railway  material,  orders  are  still 
coming  in  freely.  There  is  also  an  increased  call 
for  material  to  be  used  in  the  staple  trades.  The 
stove-grate  industry  has  improved  slightly,  and 
brass-workers  are  busier. 

File,  Saw,  and  Tool  Trades. — For  files,  saws, 
shipbuilding  and  other  tools,  there  is  but  little 
wanted.  The  engineering  trades  are  brisk,  and  the 
wire  trade  is  firmer.  Kolling  mills  are  not  doing 
average  work. 

Cycle  Trade. — Trade  is  at  its  height,  extending 
even  to  Malta,  where  the  Crypto  Cycle  Company 
have  filled  three  orders  for  geared  ordinaries.  The 
North-Western  Cycle  Company,  Manchester,  have 
been  awarded  the  gold  medal  at  the  Sportsman’s 
Exhibition.  Mr.  R.  A.  Vogt,  one  of  Scotland’s 
foremost  path  racers,  is  pushing  the  sale  of  the 
Elswick  cycle,  a  machine  which  has  taken 
immensely  with  Scotch  riders. 

Jute  Trade. — In  Dundee  business  is  confined 
within  the  narrowest  possible  limits.  In  the  linen 
trade  a  moderate  degree  of  activity  prevails,  and 
values  are  maintained.  The  reports  from  France 
and  Belgium  regarding  the  new  crop  of  flax  are  not 
favourable. 

Plumbing  Trade. — What  promises  to  be  a  some¬ 
what  serious  labour  dispute  is  in  progress  at  Bolton, 
where  the  master  plumbers  and  glaziers  have 
decided  to  lock  out  the  men  pending  settlement  of  a 
dispute  which  has  occurred  as  to  the  non-union 
hands  who  have  been  lately  imported  into  the 
town. 

Building  Trade. — This  trade  is  in  fair  condition 
in  the  West  of  England.  More  bricklayers,  etc., 
are  required.  There  is  no  sign  at  present  of  an  end 
to  the  strike  at  Cardiff.  In  Rochdale  and  district 
all  branches  are  busy.  The  stonemasons  are  still 
out  on  strike.  At  Stockport  a  strike  of  bricklayers’ 
labourers  has  taken  place,  the  men  standing  out  for 
an  increase  of  from  5^d.  to  Gd.  per  hour.  It  is 
stated  that  6d.  per  hour  i3  the  rate  prevailing  in 
most  of  the  towns  round  Manchester,  while  in  the 
latter  city  6Ad.  per  hour  is  paid. 

Engineering  Trade.— Business  remains  in  a 
dull  state.  Locomotive  builders  are  somewhat 
better  situated  for  work  than  they  have  been  during 
the  past  month,  and  one  or  two  large  orders  have 
been  booked  for  cotton  machinery,  intended  chiefly 
for  abroad.  Boiler  makers  continue  to  be  fairly 
well  employed,  but  there  is  little  doing  in  the 
stationary  engine  branch;  while  machine  tool  makers 
have  great  difficulty  in  finding  new  work  of  any 
kind.  The  Whitsuntide  holidays  have  unsettled  the 
iron  market,  but  the  prices  of  outside  brands  of  pig 
iron  have  fluctuated  considerably  of  late.  The 
demand  for  steel  boiler  plates  has  remained  fairly 
steady.  The  shipbuilding  and  marine  engineering 
industries  continue  in  the  same  depressed  state, 
with  the  exception  of  Barrow,  where  work  is  still 
plentiful. 

Silver  and  Cutlery  Trades.— There  is  not 
much  alteration  in  the  volume  of  trade  in  the  silver 
and  allied  branches  of  trade.  The  cutlery  trade 
is  inactive,  excepting  in  the  more  valuable  depart¬ 
ments. 

Tin  and  Sheet  Metal  Trades. — Manufacturers 
in  the  London  district  are  fairly  well  engaged. 
Country  reports  also  indicate  increased  activity. 
Dairy  appliance  makers  are  doing  a  brisk  trade.  The 
London  tin-plate  market  shows  a  slight  improve¬ 
ment.  South  Wales  and  Monmouthshire  are  doing 
a  heavy  export  trade.  The  galvanised  sheet  trade 
is  in  a  very  low  condition. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Maori  Ornament.— J.  W.  P .  (Holborn,  I V.C.) 
■writes: — “  Referring  to  the  article  on  ‘Design  and 
Decoration  of  all  Ages  ’  in  Work,  No.  163,  it  may 


not  be  generally  known  that  the  Maories,  or  natives 
of  New  Zealand,  derived  the  motive  of  much  of 
their  ornament  from  the  convolutions  seen  in  a 
transverse  section  of  the  tree-fern.  I  may  add  that 
in  the  early  days  of  the  settlement  lengths  of  this 
tree-fern  were  used  extensively  for  drain  tiles,  the 
soft  inner  pulp  speedily  decaying,  and  the  outer 
fibre  also  becoming  readily  disintegrated,  leaving  a 
horn-like  structure  of  generally  annular  form,  which 
answered  the  purpose  admirably." 

5-oz.  Egg.— G.  W.  ( Monmouth )  writes: — “On 
April  30  a  Minorca  hen  presented  us  with  an  egg, 
5  oz.  in  weight,  8;-  in.  girth  long  way,  8  in.  girth 
small  way.  On  examination,  1  found  it  contained  a 
usual  sized  egg  in  centre,  shell  and  all  complete,  and 
was  filled  up  between  shells  with  white.  I  have 
damaged  the  outer  shell  a  little  in  trying  to  blow  it, 
as  it  was  my  intention  to  have  kept  the  shell.” 

Horse-Power. — F.  B.  C.  ( Liverpool )  writes  to 
H.  B.  P.  (Stockport):—"  Thanks  for  letter.  Watt’sex- 
periment  has  been  doubted  by  some,  and  it  has  even 
been  published  in  ‘The  Manufacturer’s  Gazette’  that 
the  figures  actually  obtained  by  Watt  were  22,000 
foot-pounds ;  but  to  encourage  his  business.he  ottered 
to  sell  engines  reckoning33,000foot-pounds  to  a  horse- 

ower.  Whether  this  be  true  or  not  I  cannot  say, 

ut  many  think  that  very  few  horses  could  do 
33,000  foot-pounds  per  minute  continuously  for  eight 
hours.  This  is,  however,  a  matter  of  small  moment, 
and  it  is  sufficient  that  the  unit  called  a  ‘  horse¬ 
power’  is  equivalent  to  33,000  foot-pounds  per 
minute.  It  is  an  ‘arbitrary’  unit,  because  no  unit 
based  on  such  variable  conditions  as  a  horse’s  state 
of  health,  treatment,  and  capability  of  work  can 
ever  be  absolute  ;  and,  further,  because  a  ‘foot’  is 
an  arbitrary  unit  of  length,  and  a  ‘  pound  ’  an  arbi¬ 
trary  unit  of  weight.’’ 

II.— Questions  Answered  by  Editor  and  Staff. 

Scene  Painting.— G.  A.  S.  (Old  Tr  afford).— A 
series  of  papers  on  Scene  Painting  appeared  in  the 
following  numbers  of  Work  :  92,  95,  97,  101,  and  103. 

Brass  Handles.  —  W.  B.  (Northumberland). — 
You  had  better  consult  the  hardware  fittings 
dealers  in  your  own  town,  and,  failing  these,  get  one 
of  them  to  send  your  sample  to  Birmingham.  If  it 
can  be  matched  anywhere,  Birmingham  is  the  place. 

Tinman's  Tools. — W.  S.  (Barking).  —  The  ma¬ 
chine  you  speak  about  is  called  a  “jenny,”  and  you 
could  not  make  one  yourself,  or  anything  simpler, 
that  would  answer  the  purpose,  except  a  half  moon 
stake,  and  that  will  only  do  one  of  the  numerous 
things  that  can  be  done  with  a  jenny.  The  price 
of  a  jenny,  small  size,  is  about  30s.  Consult  the 
articles  in  Vol.  II.  of  Work  for  description  of  this 
and  other  tools.— R.  A. 

Green  Stain.— H.  E.  T.  (Harrow  Weald). — The 
usual  staining  medium  is  verdigris  steeped  in  hot 
vinegar,  though  I  have  found  the  aniline  dyes,  such 
as  Tomlinson's,  very  good.  The  olive-green  colour 
to  which  you  refer  is  much  in  vogue  in  America  for 
small  tables,  etc.,  and  is  gained  by  giving  two  coats 
of  green  stain  and  one  of  black  ;  or  the  work  might 
be  stained  green,  then  use  a  black  filling-in  previous 
to  polishing,  which  latter,  by  the  way,  should  be 
done  by  the  white  or  transparent  polish.  H.  C. 
Stephens’  stains  can  be  procured  in  most  large 
towns  either  in  liquid  or  powder  form ;  they  include 
two  shades  of  green.— Lifeboat. 

Sheet-Metal  Workers'  Guide.  —  Resin.  —  The 
best  book  I  know  of  on  the  subject  is  C.  T.  Millis’ 
“Sheet-Metal  Work,”  published  by  F.  &  N.  Spon 
(9s.);  and  for  electric  bell  work,  lean  recommend 

F.  C.  Allsop’s  book,  published  by  the  same  firm, 
(3s.  6d.).  The  articles  that  have  appeared  in  Work 
from  the  pen  of  Mr.  G.  E.  Bonney  are  also 
thoroughly  practical  and  reliable,  and  contain  all 
necessary  information.— R.  A. 

Battery  for  Silver-Plating.— J.  K.  (Cathcart 
Road).—  Illustrated  articles  on  Silver-Plating  and 
Gilding,  specially  written  for  jewellers,  were  given 
in  Nos.  107,  110,  and  112,  pp.  35,  82,  and  118,  Vol.  II. 
of  Work.  In  these  you  will  find  full  instructions 
for  making  a  suitable  battery.  I  may  add,  in  pass¬ 
ing,  that  I  have  found  the  dry  battery  sold  by  the 
Electric  Stores  Co.  very  handy  for  doing  such  little 
jobs  as  gilding  or  plating  a  few  rings,  pins, 
brooches,  alberts,  etc.  It  is  always  ready  and  clean. 
The  E.  S.  Co.  supply  it  with  a  “  plating  set  ”  for 
amateurs,  and  it  is  giving  much  satisfaction. — 

G.  E.  B. 

Resolution  of  Forces.— Corkscrew.  —  Eiwa- 
turn.  No.  162,  page  93,  second  column,  seventh  line 
from  the  bottom,  for  “  R3  =  P3  +  2  PQ  cos  a,”  read. 
“R3  =  P3  +  Q3  +  2  PQ  cos  a.” 

American  Chuck.— Taylor.— I  donotthink  you 
can  buy  the  chuck  used  on  American  braces 
separately.  It  is  extremely  cheap,  but  not  good 
enough  for  holding  work  in  a  lathe  ;  also  it  would 
look  too  big,  and  have  too  much  overhang  to  do 
well  on  such  a  little  lathe  as  you  could  drive  with 
the  treadle  of  a  sewing-machine.  Remember,  the 
foot-power  you  can  exert  on  a  sewing  machine 
treadle  is  not  sufficient  for  any  hut  the  smallest 
work,  and  it  would  be  useless  to  put  a  lathe  of  more 
than  2)  in.  centres  upon  it.  On  such  a  small  affair, 
with,  say,  a  ‘  i n .  mandrel,  a  chuck  3  in.  long  and  an 
inch  in  diameter  would  look  awkward.  I  would  not 
have  a  self-centring  chuck,  hut  a  simple  one  with 
1  in.  hole,  and  a  set-screw  for  the  larger  drills,  to  be 
made  from  (in.  round  steel,  and  another  with  i.in. 
hole  for  smaller  drills  to  be  made  of  iin.  round 
steel.  There  is  a  handle  made  hollow  for  about  a 


dozen  tools,  and  at  one  end  a  chuck  something  like 
those  on  American  braces.  It  costs  Is.  at  the  tool 
shops.  A  friend  of  mine  used  this  in  his  31  in.  centre 
lathe,  and  also  in  its  proper  handle.  I  think  it 
screwed  into  its  handle,  so  he  could  make  a  chuck 
with  a  similar  screw  to  hold  it  in  the  lathe.— F.  A.  M. 

Souvenir  Play  Book3.  —  G  S.  (Lambeth).—  I 
know  nothing  of  the  book.  Write  to  Hawes  Craven, 
scenic  artist.  The  Lyceum  Theatre,  W.C.,  would 
find  him. 

Reliable  Patent  Agents.— J.  B.  (Huddersfield). 

— It  is  beyond  our  province  to  name  any  firm  in 
particular  to  whom  you  might  entrust  your  in¬ 
vention,  but  the  names  of  several  respectable  firms 
have  appeared  in  the  advertisement  pages  of  W ork. 

Painting  Letters  on  Roller  Blinds.— K.  M.  D. 

( Harling ). — There  is  no  medium  mixed  with  the 
colours  that  I  am  aware  of.  Coat  the  fabric  with 
some  rather  strong  parchment  size.  The  colours 
should  not  “ciss'v  or  “run”  on  this  prepared 
ground. — H.  L.  B. 

Agglomerate  Blocks.— F.  W.  P.  ( Clapham ).— 

To  make  agglomerate  blocks  for  Leclanchb  bat¬ 
teries,  you  will  require  a  very  powerful  press  for 
compressing  the  agglomerate  mixture  whilst  hot 
into  an  iron  mould.  The  mixture  of  granular  car¬ 
bon  and  manganese  peroxide  and  shellac  is  then 
made  hot— to  melt  the  latter  ingredient— and  the 
whole  subjected  to  very  heavy  pressure  in  a  heated 
iron  mould.  No  other  cement  is  used.— G.  E.  B. 

Dynamo.— H.  S.  (Birkenhead).— Laminated  sheet 
iron  fields  are  of  no  use  whatever  in  a  dynamo. 
Your  machine  may  give  fair  results  as  a  motor, 
but  will  not  be  satisfactory  as  a  dynamo.  The 
fields  of  a  motor  are  best  when  easily  and  readily 
magnetised  and  demagnetised.  The  fields  of  a 
dynamo  should  retain  a  magnetic  charge.  With 
only  12  oz.  of  No.  20  wire  on  a  2}  in.  armature,  and 
6  lbs.  of  No.  16  wire  on  the  fields,  you  would  not 
get  much  current  shown  on  your  small  galvano¬ 
meter  when  connected  in  series,  because  the  gal¬ 
vanometer  has  a  high  resistance.  When  the  arma¬ 
ture  coil  is  connected  in  shunt  with  the  field  mag¬ 
net's  coil,  and  driven  at  a  speed  of  1,500  revolutions  J 
per  minute,  you  should  get  a  current  of  two  amperes  'j 
at  a  pressure  of  20  volts  from  the  machine.  It  you  ! 
put  a  drum  armature  in  your  machine,  you  will  get 
poor  results,  since  with  anarmature21in.  x  4  in.  there  ;■ 
will  be  as  much  dead  as  active  wire.  It  will  be  the  ) 
same  with  a  ring  armature.  The  ends  of  each  coil 
must  be  connected  to  two  neighbouring  sections  of 
the  commutator,  and  there  should  be  as  many  sec¬ 
tions  as  there  are  coils. — G.  E.  B. 

Incubator.— C.  O.  P.  (Bacup).— The  cause  of 
your  regulator  not  acting  may  be :  (1)  tube  too 
small;  (2)  either  too  strong,  or  too  much  of  it; 

(3)  damper  not  properly  balanced.  Read  over  the 
instructions  again,  carefully  noting  these  points,  | 
and  you  will  probably  then  find  where  the  mischief  : 
lies.  I  think  from  your  letter  No.  2  is  the  wrong 
one.— Leghorn. 

Lathe  Attachment.— T.  B.  B.  (Stoke  Newington). 

— Any  tool  merchant  will  get  the  attachment  you 
want  to  your  order.  We  cannot  insert  the  petro-  j 
leum  engine  address. 

Keltic  Ornament.— H.  C.  IC.  ( Liverpool).— There  I; 
is  no  error  in  the  design  to  which  you  refer. 

Magic  Lanterns.— A  City  of  London  School-  1 
boy.— Much  upon  this  subject  and  optics  generally  ;j 
will  be  given  in  the  present  volume  of  Work,  which 
commenced  with  No.  157. 

Current  for  Electric  Lamp.— H.  McM.  (Bootle),  ji 
—It  is  quite  true,  as  you  suppose,  that  it  is  the  1 
current  volume,  expressed  by  the  term  ampere,  I 
“that  gives  the  heat  and,  consequently,  light  to  the  I 
lamp”  ;  and  your  friend  the  electrician  was  quite  ' 
right  when  he  described  the  lamp  as  a  J  ampere 
lamp.  But  (and  this  is  a  large  “  but”  of  great  con-  j 
sequence)  the  description  of  the  lamp,  as  given  by 
your  friend,  leaves  you  in  a  fog,  unable  to  deter- 
mine  how  you  are  to  get  half  an  anipbre  of  current 
through  the  lamp,  for  electric  current  must  have 
potential  orpushing  power  (named  e.m.f.)  behind  it 
to  push  it  through  the  resistance  of  the  lamp  fila¬ 
ment,  and  this  is  just  the  important  factor  lost  sight  1 
of  when  only  stating  the  amperage  of  current 
needed  to  light  the  filament.  On  the  other  hand,  , 
if  a  lamp  is  described  as  an  8-volt  or  a  16-volt  lamp, 
we  know  that  it  takes  a  current  with  a  potential  of 
8  volts  or  16  volts  to  push  the  requisite  ampbrage  of 
current  through  the  filament.  There  may  be  100 
ampbres  of  current  in  the  generator,  but  we  shall 
not  get  enough  of  it  through  a  16-volt,  lamp  unless  p. 
the  e.m.f.  of  the  current  is  16  volts.— G.  E.  B. 

Battery  for  Coils.— Amateur —Instructions 
for  making  a  Leclanchb  battery  were  given  in  No.  I1 
27  of  Work.  Instructions  on  batteries  for  coils,  and 
illustrated  details  of  a  medical  coil,  will  be  given  in  I 
the  series  of  articles  on  coils  about  to  be  published  in 
Work.  You  will  also  find  much  of  interest  on  the 
same  subject  in  my  book  on  “  Induction  Coils.”  i 
We  have  not  yet  published  an  article  on  Magnetic  : 
Electric  Machines,  but  may  possibly  do  so  at  some 
future  time.  Room  cannot  he  found  for  a  descrip¬ 
tion  of  one  in  “  Shop.” — G.  E.  B. 

Corrosion  in  Steam  Boilers.— J.M.  (Dawlcy).— 
Scaling  in  steam  boilers  has  always  been  a  source  of 
trouble,  and  the  experience  of  two  generations  doe3  1 
not  show  us  any  cure— really  reliable— for  it;  pre¬ 
vention  is  better,  and  easily  effected.  Heat  your 
feed  water  with  live  steam  direct  from  the  boiler 
in  a  suitable  feed  water  heater;  the  scale,  if  any, 
will  then  be  precipitated  before  the  water  enters 
the  boiler,  and,  moreover,  some  economy  ensues. 
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There  is  no  waste  of  heat  in  this  process,  and  in 
practice  a  gain  of  about  six  per  cent,  has  been 
proved  in  marine  work.  — F.  C. 

Jewel-Case  Making.— Fitter.— These  articles 
are  in  preparation  by  a  first-rate  hand,  and  we  hope 
to  include  them  in  Vol.  IV.  of  Work. 

Upholstery.  —  Maple.  —  This  subject  shall  be 
given  in  Work  as  soon  as  we  are  suited  with  a 
thoroughly  good  man  capable  of  writing  about  this 
branch  of  work.  There  is  an  Upholsterers’  Club  in 
the  neighbourhood  of  Tottenham  Court  Road.  Con¬ 
sult  the  London  Directory. 

Zinc  and  Copper.— Old  Reader.— If  you  have 
the  ingots  by  you,  you  may  send  them  to  bo  rolled 
to  gauge  by  the  Old  Park  Rolling  Mills  Co.,  Shef¬ 
field.  Failing  this,  write  to  Messrs.  Tucker,  York 
i  Street,  Sheffield,  stating  your  requirements,  who 
will,  no  doubt,  be  able  to  suit  you,  being  agents  for 
all  the  best  houses  in  the  trade.— N.  M. 

Examinations.— Engineer.— There  is  no  official 
examination  which  the  drivers  of  stationary  .engines 
are  required  to  pass.  A  very  excellent  book  to  study 
is  “Stationary  Engine  Driving,”  by  Michael  Rey¬ 
nolds,  price  Is.  6d.,  published  by  Crosby  Lockwood 
&  Co.,  Stationers’  Hall  Court,  E.C.— J. 

Hanging  Bookcase.  — R.  T.  C.  (Newcastle).— 
According  to  your  wish,  I  have  designed  you  a 
hanging  bookcase.  As  yon  are  perhaps  aware,  con¬ 
siderations  of  space  prevent  a  printed  description  of 


details ;  but  if  you  are  doubtful  on  any  particular 
point,  and  cannot  satisfy  yourself  by  references  to 
back  numbers,  write  again  explaining  your  diffi¬ 
culty.— J.  S. 

Hard  Stopping.— T.  H.  R.  (York).— The  address 
where  this  can  be  bought  ready  made  is  W.  H. 
Palmer  &  Co.,  Old  Street,  London,  E.C. ;  it  can  also 
be  bought  from  Mr.  Kingston,  veneer  merchant, 
Pershore  Street,  Birmingham.— Lifeboat. 

Plant  Propagator. —  Barra. —  An  illustrated 
answer  appeared  in  No.  167. 

Sheet  Vulcanite. — A.  D.  ( Birmingham ). — A 
hand  fret-saw  and  a  little  patience  will  enable  you 
to  accomplish  your  task  with  ease.— Qui  Vive. 

Small  Spark  Coil.— Kallitype.— A  coil  of  the 
following  dimensions  will  give  a^in.  spark  when 
worked  with  current  from  one  pint  bichromate  or 
chromic  acid  cell :  Soft  iron  core,  f  in.  diameter  by 
3j-  in.  in  length ;  bobbin  ends  of  ebonite  or  hard 
wood,  i  in.  in  thickness  by  2  in.  in  diameter ;  prim¬ 
ary  wire,  two  layers  of  No.  24  silk-covered  copper 
wire;  secondary  wire,  4  oz.  of  No.  40  silk-covered 
copper  wire  ;  condenser,  40  sheets  of  tinfoil  2  in.  by 
lj  in.  Run  all  wire  through  hot  paraffin  wax  to 
thoroughly  insulate  it ;  have  two  folds  of  paraffined 
paper  between  core  and  primary,  and  three  folds  of 
the  same  between  primary  and  secondary.  Baste 
each  layer  with  hot  paraffin  wax  before  winding 
on  the  next.— G.  E.  B. 

Mastic  Paints.— J.  A.  (Glasgow).— Messrs. 
Tolhurst’s  address  is  King  William  Street,  E.C., 
not  Tooley  Street. 

Chick  Rearer.— D.  C.  (No  Address).— This,  as 
you  will  have  seen,  appeared  in  No.  151  of  Work, 
so  that  you  need  no  longer  keep  your  chicks  in  an 
“cid  hat.”  That  you  have  got  the  chicks  proves 
the  value  of  Leghorn’s  articles  in  Work.— Ed. 

Window  Frames,  etc.— Apprentice  Lad.— 
Articles  on  the  above  appeared  in  Nos.  135,  139,  147, 
and  153  of  Work. 


Child's  Mail  Cart. — A.  N.  (Uxbridge). —  “How 
to  Make  a  Mail  Cart’’  appeared  in  Work,  No.  30. 

Lacquering.— Constant  Reader.— The  reply 
to  H.  J.  (Oxford)  appeared  in  Work,  No.  161. 

Sycamore  for  Violin.— E.  H.  (Rock  Ferry).— As, 
you  have  not  got  the  irons,  the  only  way  I  can 
suggest  is  to  try  and  bend  the  sycamore  wood  by 
the  aid  of  steam,  bending  it  gently,  so  as  not  to  snap 
it.— A.  J.  H. 

Model  Yacht.— A.  H.  D.  (Marylebone).— The 
gentleman  who  is  our  model  boat  specialist  has 
kindly  promised  to  give  you  an  interview  with 
your  model.  Please  send  your  full  name  and 
address,  that  this  may  he  arranged.— Ed. 

Decorations  of  Organ  Pipes,  and  Alpha¬ 
bets  for  Sign  Writing.— R.  G.  (Grantham).— I 
am  unable  to  point  out  any  published  set  of  coloured 
designs  for  church  organ  pipes ;  possibly  some 
reader  of  Work  can  and  will  do  so.  There  are  hints 
on  the  subject  in  Work,  Vol.  II.,  p.  160,  No.  62,  which 
may  perhaps  be  useful.  As  regards  alphabets, 
there  is  Mr.  F.  Coulthard’s  advertisement  in  the 
“Sale  and  Exchange”  column  of  Work  weekly, 
which  looks  as  if  it  might  be  the  very  thing  to  suit 
R.  G.,  but  I  have  not  seen  his  letters.— S.  W. 

Fret  Market.— S.  W.  ( Chcsham ),  Amateur, 
Ardrossan,  and  Others.— For  selling  fretwork 
apply  to  S.  P.,  26,  High  Street,  Bromsgrove,  who 
should  advertise  in  Work. 

Etching  on  Bone.— A.  E.  S.  (Glasgow).— Use 
sulphuric  acid.— S.  W. 

Engine.— J.  S.  (Glasgow).—  No  book  specially  on 
a  horizontal  engine,  but  plenty  on  engines  in 
general.  There  is  Holmes's,  published  by  Long¬ 
mans  at  6s.,  and  Jamieson’s,  published  by  Grittin  at 
7s.  6d.  If  you  want  to  know  how  to  make  such  an 
engine,  you  cannot  do  better  than  read  F.  A.  M.’s 
papers,  just  completed  in  Work.  A  small  vertical 
engine  will  be  described  in  the  present  volume  of 
Work.— J. 

Turbine. —  J.  B.  (Keighley).  —  Gunther,  of  Old¬ 
ham,  can  supply  such  a  turbine.— J. 

Striking  Medals  — J.  E.  (Liverpool). — Any  en¬ 
graver  can  get  these  dies  made  for  you.— J. 

Castings. — W.  H.  H.  (Colne).  —  Do  you  mean 
stoving  the  moulds  in  which  castings  are  made,  or 
the  process  of  varnishing  or  japanning  the  castings 
themselves?  Say  which.— J. 

“  Statuary  Ware.’’— J.  E.  L.  (Middlesbrough). 
—The  chief  London  makers  of  figures,  etc.,  in 
plaster  and  similar  materials  (which,  and  not  ob¬ 
jects  of  high  art,  are,  we  presume,  the  “statuary 
ware  ”  required)  are  D.  Bruceiani  &  Co.,  Russell 
Street,  Covent  Garden,  W.C.  Try  them.— M.  M. 

Bamboo.- W.  W.  (Liverpool)  will  find  an  article 
on  this  material— method  of  working,  tools,  etc. — 
in  Vol.  I.,  page  318  (No.  33).  There  are  also  many 
useful  hints  on  the  subject  scattered  up  and  down 
the  columns  of  “  Shop  ”  in  the  three  vols.  of  Work, 
which  are  too  numerous  to  be  specified.— M.  M. 

Cabinet  -  Makers’  Journals.  —  K.  M.  D. 
(Harling). — In  addition  to  the  Furniture  Gazette, 
price  4d.  monthly,  there  are  The  Cabinet-Maker, 
fid.  monthly,  and  Furniture  and  Decoration,  fid. 
monthly.  Fuller  particulars  will  be  supplied  upon 
inquiry  at  any  newsagent’s.  If  you  purchase  “  The 
Directory  of  Technical  Literature,”  price  2s.,  you 
will  find  therein  named  many  good  American 
magazines,  which,  if  you  can  afford  their  purchase, 
would  assuredly  prove  of  great  service  to  yo  . — 
J.  S. 

Banjo  Making.— G.  H.  H.  (Leeds).— Much  has 
been  said  on  Banjo  Making  in  “  Shop.”  You  should 
purchase  the  indexes  to  Vols.  I.,  II.,  and  III. 

Brass  Fittings.— W.  H.  (Liverpool).— Your  best 
plan  is  to  keep  your  address  before  our  readers  in 
the  “  Sale  and  Exchange  ”  column. 

yEolian  Harp  — J.  U.  (Bournemouth).— “  How  to 
Make  an  LEolian  Harp”  appeared  in  Work,  No.  55. 

Work,  Volume  I.— H.  W.  H.  (Bath)  and  other 
correspondents  write  to  F.  C.  J.  (King's  Cross), 
offering  Volume  I.  of  Work  for  sale.— [These  cor¬ 
respondents  would  do  well  to  advertise  in  our  “  Sale 
ana  Exchange  ”  column.] 

Photographs  on  Tin.— Baptista.— The  tintype 
or  ferrotype  plates  are  procurable  at  Fallowfield’s 
in  Charing  Cross  Road.  They  are  usually  worked 
with  wet  collodion,  and  as  such  are  quite  unsuitable 
for  your  detective  camera,  which  requires  plates  as 
rapid  as  possible.  They  are  also  sold  coated  with 
emulsion,  hut  the  price  would  not  he  very  much 
lower  than  glass.  A  shilling  a  dozen  is  not  a  very 
high  figure:  the  wonderis  they  can  be  made  good  so 
cheaply.  The  specula  lens,  although  working  very 
well,  is  scarcely  quick  enough  .or  hand-camera 
work.— D. 

Domestic  Oil  Motor.— A.  G.  ( Lhanbryde ).— 
Benzoline  is  too  dangerous.  You  should  go  to 
Priestman  Bros.,  Holderness  Foundry,  Hull,  and 
73,  Queen  Victoria  Street,  London  ;  they  make 
engines  actuated  by  common  pietroleum  oii  free 
from  all  the  danger  connected  with  the  lighter  oils, 
and  no  extra  insurance  is  charged.  A  launch  28  ft. 
long  has  been  fitted  with  a  5  h.-p.  oil  engine  for 
exhibition  purposes,  and  can  be  seen  at  Hull ;  it  can 
be  put  tin  motion  in  a  few  minutes.  This  engine 
has  been  adopted  by  the  Elder  Brethren  of  the 
Trinity  House,  the  Irish  Lights,  and  the  Northern 
Lighthouse  Board. — F.  A.  M. 

Enamelled  Hollow  Ware.  —  Willm.  —  For 
enamelled  ware,  try  the  following:  Baumann 
Brothers’  agents,  Oscar  Mcenich  &  Co.,  Coleman 


Street,  London  (the  production  of  this  firm  is  twenty 
tons  daily) ;  or  the  Thale  Ironworks,  Thale-a-Hasy, 
Germany,  who  employ  2,500  hands,  with  a  daily 
output  of  35,000  pieces— English  agent,  James  Slack, 
Bishopsgate  Street  Within,  London.  There  is  also 
The  Patent  Process  Enamel  Company,  Bradford, 
England,  for  sign-plates,  etc.— R.  A. 

Litho.  Press. — Chips.— I  do  not  think  that  you 
would  find  the  friction  of  the  roller  fixed  to  the 
handle  sufficient  to  carry  the  bed  of  the  machine 
backwards  and  forwards  underneath  the  scraper. 
You  at  least  want  two  or  three,  two  being  under¬ 
neath,  one  on  each  side  of  the  handle  ;  and,  if  it  is  a 
large  machine,  an  extra  one  at  the  back.— A.  J.  A. 

Analytical  Scales  and  Balances.— T.  W.  M. 
(Bolton).— Scales  and  balances,  as  supplied  by  good 
makers,  always  involve  very  exact  work,  and 
demand  long  experience  in  the  workmen ;  in  res¬ 
pect  to  analytical  and  chemical  balances,  the  nicety 
of  the  work  is  incalculably  increased,  and  the  ex¬ 
pense  very  great.  It  would  be  hardly  possible  for 
an  amateur  to  turn  out  such  a  balance  on  the  lines 
of  those  made  in  the  trade,  but  in  other  wavs  a  very 
serviceable  and  reliable  one  (illustrated  herewith) 
may  be  produced.  I  have  made  and  used  such 
myself  with  much  success.  In  the  side  elevation  c 
is  a  pillar,  which  may  be  of  mahogany  or  cedar 
wood  well  seasoned:  there  is  a.  cavity  in  its  base  (D) 
filled  with  lead,  to  give  stability,  and  on  the  top  is  a 
bearing  for  the  beam  at  B.  The  beam  may  be  of 
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ebony  or  mahogany  thoroughly  seasoned,  and  about 
i  in.  square  by  18  in.  long  between  the  points  A  and 
A,  from  which  the  scales  (e,  e)  are  hung,  exactly 
equidistant  from  the  centre  (b).  The  scales  are  cut 
out  of  thin  mica,  and  supported  by  fine  silk  threads. 
The  lower  sketches  show  details.  Some  sewing- 
needles  are  selected,  and  the  central  cylindrical 
parts  used  as  described  below.  At  A  and  a  needles 
(g)  are  passed  through  the  centre  of  the  beam 
(shown  in  end  view  at  F),  to  carry  thin  steel  straps 
(H)  through  holes  in  which  the  needles  pass,  as 
shown.  A  side  elevation  of  this  detail  is  shown  at 
f',  h'.  These  details  are  about  full  size,  i  shows  a 
cross  section  of  the  beam  at  b.  A  needle  (k)  is 
passed  through  it  a  little  above  its  centre,  and  rests 
upon  the  turned-up  edges  of  a  thin  steel  strip  (l). 
The  edges  of  this  strip  must  be  ground  so  as  to  be 
in  exactly  the  same  plane,  and  should  be  rounded 
rather  than  sharpened.  An  index  needle  (N)  may 
be  fixed  in  the  beam,  and  a  gauge  point  (m)  to  the 
strip  (l),  to  indicate  when  the  beam  is  horizontal, 
but  I  prefer  to  let  into  the  centre  of  the  length  of 
the  beam  a  very  small  spirit-level  for  that  purpose, 
as  that  will  act  whether  the  column  is  on  a  hori¬ 
zontal  base  or  not.  A  side  elevation  is  shown  at  o. 
The  gauge  point  (m)  has  a  wide  opening— shown  in 
dotted  lines— to  allow  free  play  to  the  needle  (k). 
This  balance  may  be  used  with  weights  in  the 
ordinary  way,  or— and  this  is  very  convenient  for 
analysis  in  which  percentages  are  to  be  ascertained 
—by  graduating  the  beam  and  using  a  weight  (w) 
carried  by  a  hook  (p)  made  of  very  thin  steel  or 
brass,  of  which  another  view  is  shown  at  Q.  To 
graduate  the  beam,  a  strip  of  fine  note-paper  should 
be  fixed  along  the  top  with  thin  glue,  and 
thoroughly  dried.  The  holes  for  the  needles  being 
made,  the  paper  is  to  he  carefully  divided  into  100 
parts  from  B  to  A  in  each  direction,  marked  with 
fine  lines  in  Indian  ink,  and  then  covered  with  a 
coating  of  thin  shellac  spirit  varnish.  When  not  in 
actual  use,  the  balance  should  be  kept  in  a  glass 
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case,  in  which  is  a  small  basin  containing  pieces  of 
pumice-stone  soaked  with  sulphuric  acid,  to  absorb 
any  moisture  in  the  air.  This  balance  will,  if  care¬ 
fully  made,  turn  with  a  quarter  of  an  inch  of  sewing- 
cotton  in  one  scale.— F.  C. 

Cementing  Tiles  to  Wood.— A.  E  S.  ( Maid¬ 
stone )  wishes  to  fix  tiles  on  board  for  the  top  of  a 
washstand,  there  being  no  overlapping  wood  to 
hold  them  in  place.  The  fact  that  the  two  materials 
will  not  shrink  and  expand  alike  with  the  changes 
of  temperature  renders  it  difficult  to  unite  them, 
and  the  cement  must  needs  be  an  elastic  one.  The 
following  has  been  recommended  :  To  4  parts  good 
glue  (prepared  in  the  usual  way  for  the  carpenter) 
add,  and  boil  in,  1  part  Venice  turpentine.  This,  it  is 
said,  will  also  hold  stone  or  metal  to  wood.— M.  M. 

The  Hot-Air  Engine.— J.  J.  (Newcastle  Emlyri). 
— There  is  no  patent  on  the  Seal  hot-air  engine, 
nor  on  a  regenerating  displacer,  though  there  may 
be  on  some  particular  form  of  one.— F.  A.  M. 

Piano.— J.  K.  (Glasgow).— Articles  on  “  How  to 
Make  a  Piano  ”  appeared  in  Work,  Nos.  29,  32,  36, 
41,  43,  46,  50,  51. 

Dyeing  Grasses  — J.  K.  (Bolton).— Grasses  for 
the  mounting  of  stuffed  animals  are  most  simply 
and  easily  dyed  with  the  aniline  dyes,  which  you 
can  get  as  “Judson’s  Dyes,”  or  otherwise,  in  all 
colours.  If,  as  is  sometimes  the  case,  the  hard, 
flinty  casing  of  the  stems  resists  the  dye,  soak  them 
for  some  hours,  and  you  will  then  find  them  take 
the  colour  properly. — S.  W. 

Covering  Hand-Rings  with  Leather.  — 
E.  H.  M.  (Birmingham,).— As  no  seam  is  permissible 
lest  the  hands  should  be  blistered,  your  plan  would 
seem  to  be  to  bind  the  rings  with  a  long  narrow 
strip,  the  edges  pared  thin,  so  that  they  may  neatly 
overlap  each  other.  I  should  first  bind  dry,  to  make 
sure  that  all  was  right,  and  then  bind  permanently, 
fixing  the  edges  as  I  went  on  with  Le  Page's  glue. 
I  could  show  you  work  thus  done  in  which  you 
would  find  it  hard  to  detect  the  joinings.— S.  W. 

Concertina  Reeds.— J.  O.  G.  ( Wellington). — 
Cur  correspondent  will  find  spring  steel  the  best 
for  concertina  reeds.  We  are  told  that  old  watch 
springs  answer  the  purpose  admirably.— G. 

Steel  Reeds.— Suffolk  Lad  can  procure  the 
steel  reeds  he  requires  for  his  accordion  from 
Messrs.  Wallis  &  Co.,  Euston  Road,  London,  N.W. 
-G. 

Batteries  — Eldrid.— The  thing  which  has  hap- 

Fened  to  the  porous  pots  of  your  Bunsen  battery  is, 
am  afraid,  what  comes  to  pass  in  most  batteries 
where  porous  pots  are  used  after  a  time.  Of 
course,  it  all  depends  how  much. work  they  have  to 
do,  as  to  that  time  being  longer  or  shorter  in  com¬ 
ing.  A  porous  pot  is,  in  fact,  like  a  sponge,  all  full 
of  little  holes  :  these  are,  however,  so  minute  that 
you  cannot  see  them.  During  the  working  metallic 
salts,  and  in  some  batteries  a  metal  itself,  separate 
out  and  bung  up  all  these  little  holes  ;  when  these 
salts  crystallise,  the  same  thing  happens  as  in  a 
lead  pipe  when  the  water  freezes  :  the  porous  pot, 
in  time,  can  no  longer  withstand  the  strain,  and 
so  crumbles  to  pieces.  In  your  case  the  white  and 
scaly  substances  you  mention  are  the  salts  of  zinc, 
which  have  been  formed  by  the  electric  current. 
Now,  in  asking  how  to  prevent  this,  you  are  asking 
a  very  hard  thing ;  but  I  shall  try  and  help  you  all 
I  caD.  In  the  first  place,  I  gather  from  your  letter 
that  you  give  your  battery  its  full  share  of  work,  if 
you  are  working  it  often  from  the  runs  you  men¬ 
tion  ;  so  you  must  expect  it  at  some  time  or  other 
to  wear  out.  I  am  afraid  your  pots  are  used  up. 
Get  new  ones,  and  then,  after  working,  rinse  them 
well  in,  say,  half  a  gallon  of  warm  water  with 
aboutasmall  wine  glass  of  spirits  of  salts  in  it ;  then 
give  them  a  good  soaking  in  clean  water  before 
putting  them  away.  If  they  are  to  be  used  again 
soon— say  in  two  days’  time— let  them  remain  in 
clean  water  until  you  want  them ;  by  this  means 
you  will,  I  think,  lengthen  their  lives  a  good  deal, 
but  I  do  not  know  of  any  absolute  cure.— J.  B. 

Workbox.— C.  T.  (Edinburgh).— A  tenon  saw 
will  do  nicely  to  cut  open  a  workbox.  Any  finely- 
set  sharp  plane  will  do  to  plane  edges  of  lid  and 
box,  giving  preference  to  a  trying-plane,  and  taking 
care  of  the  corners  to  avoid  injuring  them.  The 
tools,  of  course,  may  be  bought  at  any  tool-shop, 
but  I  do  not  know  any  Edinburgh  maker.  For 
mitring  boxes,  etc.,  you  should  make  yourself  a 
*  ‘  donkey's  ear”  (see  W  ork,  p.  136,  where  you  will  find 
a  sketch  of  that  and  several  other  useful  appliances). 
I  will  submit  to  our  Editor  a  list  of  tools  of  greatest 
utility  shortly,  in  answer  to  you  and  some  others. — 
B.  A.  B. 

Wood-Carving.— U.  K.  (Watford).— X  should 
leave  the  wood-carving  to  tell  its  own  tale  without 
the  brass  inlay.  Being  in  lime  wood,  brass  would 
not  give  much  contrast  of  colour  or  richness  of 
effect.  If  the  carving  had  been  ebony  or  rosewood, 
bright  metal  does  light,  up  the  work.  However,  if 
you  wish  to  inlay  brass  into  the  initials,  cut  brass 
exactly  to  shape,  using  a  jeweller’s  piercing-saw, 
which  is  like  a  fret-saw.  but  has  a  smaller  frame 
and  a  blade  more  suited  to  metal.  With  a  fine 
drill  make  holes  at  suitable  places,  and  use  fine 
pins  to  fix  brass,  bedding  the  brass  in  thick  glue  or 
bicycle  cement.  All  this,  however,  presumes  that 
the  surface  of  metal  is  flat,  and  can  be  polished  in 
situ.  The  practical  way  would  be  to  do  inlaying 
first,  afterwards  the  carving.— B.  A.  B. 

Overmantel.— Shopman.— So  many  designs  for 
overmantels  have  appeared  in  Work  that,  rather 
than  select  a  particular  one  for  you,  I  prefer  to 


advise  you  to  scan  the  Indexes  (Id.  each)  to  Vols. 
I.,  II.,  and  III.  “Shop ’’has  been  devoted  to  the 
reception  of  several  designs  of  a  simple  and  effective 
character. — J.  S. 

Incubator. —  J.  J.  (Walthamstow).  —  Articles 
appeared  in  Work,  Nos.  89  and  143. 

Varnish  for  Violin.— John.— See  No.  108  of 

Work. 

Coach  and  Carriage  Painting.— VARNisn.— 
These  articles  are  in  hand,  and  will  appear  shortly. 

Steam-Engine  Working  Models  — A.  W.  McC. 
(Bolywood).— Many  makers  of  these  advertise  in 
Work.  Consult  our  advertisement  pages. 

Ill  — Questions  Submitted  to  Readers. 

*»*  The  attent  ion  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Glass  Bending.— Taxidermist  writes Will 
some  fellow  worker  kindly  tell  me  the  method 
taken  to  bend  sheet  glass  ;  the  furnace,  if  any,  used  ; 
and  also  a  description  of  the  annealing,  if  required, 
of  sheets  up  to  5  ft.  by  2  ft.  ?” 

Monograms— H.  T.  W.  ( Cardiff )  writes:— “I 
would  thank  our  correspondent  R.  T.  D.  ( Maryle - 
bone)  for  a  monogram  for  the  letters,  ‘  S.  S.  G.  C.’ ; 
also  ‘H  .T.  W.’  If  he  would  oblige,  I  should  be  very 
thankful  to  have  a  monogram  from  such  a  com¬ 
petent  hand  as  his.” 

Fern-Case  Designs.— D.  B.  (Glasgow)  would 
feel  obliged  for  a  few  designs  and  descriptions  in 
fern  cases. 

Inlay  Monogram.— M.  E.  (Renf  rew)  writes  :— 
“  Will  some  kind  reader  give  me  a  circular  mono¬ 
gram  of  ’  M.  E.,’  to  go  inside  a  shield  for  inlaying?” 

Magnesium  Lamp.— H.  W.  (Smethwick)  will 
thank  any  reader  to  inform  him  as  to  the  makers  of 
such. 

Division  Plate.  —  Drill  writes :  —  “  Will  any 
lathe-worker  give  me  some  help  in  the  direction  of 
division  plates !” 

Violin  Tone  Lines.— Royal  College  writes  :— 
“  Will  some  reader  learned  in  the  science  of  sound 
waves  explain  the  theory  of,  and  illustrate  the 
travelling  currents  of  tone  from  stringed  instru¬ 
ments— notably  the  violin?” 

Public  Clocks.— Horologist  writes  I  should 
be  glad  of  the  opinion  of  practical  clock  makers 
and  experts  as  to  the  best  form  of  lettering  for 
dials  at  a  great  height.” 

Black  Ink.— W.  T.  P.  ( Bilston )  writes:— “Would 
a  fellow  reader  kindly  inform  me  how  to  make 
good  black  ink  for  writing  purposes?" 

Carriage  Whip. — A.  H.  (Manchester,  Jamaica, 
B .  XV. I.)  writes “  I  should  be  obliged  toany  reader 
of  Work  for  information  as  to  how  to  finish  a  car¬ 
riage  whip,  with  information  of  white  metal  mount¬ 
ing:  cost  of  machinery  for  a  full  working  plant, 
varnish,  brushes,  etc.  I  am  sending  a  choice  ex¬ 
hibit  of  the  various  kinds  of  our  Jamaica  woods  to 
the  Imperial  Institute  shortly,  and  would  solicit  an 
inspection  from  whip  manufacturers  and  other 
wood-workers.” 

Coffins.— W.  P.  W.  A.  ( Aylesbury )  writes:  — 
“  Will  some  kind  reader  give  me  full  instructions 
how  to  panel  a  coffin ;  how  wide  and  thick  the 
panelling  ought  to  be;  and  how  the  lid  is  done? 
What  is  about  the  right  width  of  the  head  and  feet 
of  a  coffin— say,  18  in.  at  the  shoulder?  Is  it  in 
character  to  put  a  bit  of  flourishing  on  the  breast¬ 
plate  ?  If  so,  kindly  give  me  a  design  for  these  and 
fetters.” 

Picture  Restoring.  —  J.  H.  (Edinburgh) 
writes: — “I  have  an  oil  painting  which  seems  to 
have  been  coated  with  a  dark-coloured  varnish, 
making  a  view  in  bright  sunshine  appear  as  if  it 
were  a  thunderstorm.  Can  any  reader  of  Work 
inform  me  how  to  get  off  the  varnish  without  in¬ 
juring  the  painting?” 

Formula. — W.  A.  C.  J.  (Newcastle)  writes  : — 
“  Will  some  of  our  engineering  correspondents 
supply  formula  for  finding  the  diameters  of  cylinders 
for  compound,  triple,  and  quadruple  expansion 
engines  ?  ” 

Fly -making.— F.  E.  T.  ( Maidstone )  writes:— 
“  Can  any  reader  inform  me  if  there  is  a  book  pub¬ 
lished  giving  instructions  in  the  above  ?  If  so,  the 
price,  and  where  to  be  obtained ;  if  not,  where  I 
should  be  most  likely  to  get  lessons.” 

IV.— Questions  Answered  by  Correspondents. 

Lessons  in  Engraving-Tools  for  Engrav¬ 
ing.— N.  M.  (Sheffield)  writes  to  Eng  raver  ( 1  Vales) 
(see  No.  165,  page  142):— “For  the  former  send  a  letter 
through  the  Editor  of  Work  to  N.  M. ;  and  for  the 
latter  consult  the  first  volume  of  Work,  which  con¬ 
tains  a  series  of  articles  dealing  with  engraving 
in  its  ordinary  form.” 

Armour. — C.  J.  F.  (Eastbourne). — Please  write  to 
Wetherilt,  10,  West  Chapel  Street,  W. 

V. — Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  SHor,  upon  which 
there  is  great  pressure  .-—Osteologist  :  H.  F.  (New  Cross  I ; 
S.  M.  L.  ( Goderich ,  Canada  ;  Flashing  Dynamo;  J.  J.  H. 
I  Cardiff)  :  Silf.x;  Cabino  :  T.  W.  S.  ( Hulme)\  Brass 
Lacquer  :  II.  M.  (No  Address ) ;  F.  J.  (TFest  Bromwich ) :  F.  E. 
(Kerry,  Wales ) ;  Amateur  :  J.  M.  &  Co.  (London.  E.C.) ;  C.  s.  L. 

( Manchester );  R.  A.  L.  (No  Address );  Ajax;  Frf.d;  J.  McC. 
(Lnchwinnoch) ;  J.  F.  N.  (Dundee) :  A.  W.  E.  (Lpnnwuth) ;  C.  K. 
(Fitzrou  Square)  ;  J.  A.  M.  <  Stamford  HUD  :  E.  IT.  t  Wimbledon) ; 
CYCI.IST  :  B.  N.  ( North  Seaton)  :  H.  S.  T.  B.  ( Godaiming ) ;  W.  E. 
(Herts)  :  C.  S.  L.  iKirkcaldq) ;  W.  P.  ( Bermondsey ) ;  X’OUBLIEZ 
Pas  ;  E.  W.  L.  (Newcastle  on-Tyne) ;  J.  B.  (St.  Helens) ;  Gum- 
man  ;  A,  F.  ( New  Moss). 


NOTICE  TO  READERS. 

Next  Week's  Work  {No.  171)  will  con¬ 
tain  an  illustrated  article  on  Power 
Hammers  ;  and  also  the  first  of  a  series 
of  articles  on  Simple  Utensils  for 
the  Garden. 


“WORK”  PRIZE  COMPETITIONS. 


A  general  subject  lias  been  considered 
best  with  which  to  commence;  and  as 
most  of  the  readers  of  Work  and  thousands 
of  the  outside  public  know  something 
of  bicycles  and  tricycles,  competition  is 
invited  for  the  best  essay  upon 

“The  Cycle  :  Its  Worth  to  the  Nation.” 

For  the  three  best  essays  the  following 
prizes  will  be  awarded— 

First  Prize,  £3 ; 

Second  Prize,  £2  ; 

Third  Prize,  £1. 

All  Essays  to  hear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  prize  scheme  is  announced. 

Each  Essay  to  be  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

No  Essay  to  exceed  more  than  two  pages  of 
Work  in  extent,  including  any  diagrams  that 
may  he  necessary  to  elucidate  the  text. 

In  the  work  of  judging  regard  will  he  had  to 
original  suggestions  of  value  affecting  the  im¬ 
provement  of  bicycles  and  tricycles,  especially 
where  such  improvements  are  shown  by  dia¬ 
grams. 

All  Prize  Essays  and  Drawings  to  he  pub¬ 
lished,  if  desired  by  the  Editor,  in  Work,  hut 
the  copyright  thereof  to  remain  with  the 
authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  by 
the  competitors,  as  in  no  case  can  the  return  of 
MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  j  udging 
of  the  Essays,  and  the  selection  as  determined 
upon  is  to  be  final. 

All  manuscripts  intended  for  the  Cycle  Essay 
Competition  must  be  addressed  to  the  Editor  of 
Work,  c  o  Cassell  &  Co.,  Ld.,  Ludgate  Hill, 
London,  E.C.  They  must  reach  him  not  later 
than  Saturday,  J une  25,  endorsed,  “  Work  Cycle 
Essay  Competition.” 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  L4  ■* 

Caplatzi’s  Matchless  Technical  Collections 

embrace  most  things  electrical,  optical,  mechanical,  chemi¬ 
cal,  photographic,  models,  materials.  Catalogues,  zd. — 
Chenies  Street,  Bedford  Square.  [9  R 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
RepoussC,  30  Fret  Brackets,  too  Sign  Writer’s  Stencils  (all 
full  size),  300  Tu mine;.  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  D s 

Fretwork  Designs.— 40,  -ji. ;  12  brackets,  is.  id. 
Catalogue  300  miniatures,  6d.  Lists  free. — Taylor’s  Fret- 
workeries,  Blackpool.  [18  R 

Hasluck’s  “ Lathe-work,”  3s.  6d.,  new;  Copper 
Boiler,  17  by  i\,  7  flues,  new,  35s.,  worth  double. — Cooper, 
Polegate,  Sussex.  [20  R 

“  Screws  and  Screw  Making.”— The  best  book  on. 
the  subject,  3s.  ;  soiled  copies,  2s.  The  Buyer’s  Guide  to 
the  best  Books  on  Mechanical  Subjects,  with  table  of 
contents,  price  6d.  ;  in  cloth,  ts.  6d.  —  Published  by 
Britannia  Co.,  Engineers,  Colchester.  [21  R- 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  [12  R- 

Wanted.— To  Manufacture  or  Repair  for  Trade  or 
Amateurs  any  description  of  mechanical  work.  Models 
for  Patentees  executed  from  drawings.  Terms  moderate.— 
J.  Summers,  17,  Regent’s  Row,  Dalston,  N.E.  (22  K 
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Gentlemen! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


MELHUISH'S  « 
CATALOGUE 


CONTAINS  OVER 


800  Illustrations  °f  mbodb- 

iLmmimimnw  SAYING  TOOLS 
and  MACHINES  for  WOOD-WORKERS,  and  is 
without  exception  the  most  completo  and 
cheapest  Book  of  Prices  ever  produced. 


This  HANDSOME  VOLUME 
Sent  Parcels  Post, 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL1890. 


HEAT-RESISTING 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  «SC  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

(See  “  Work  ”  of  the  qth  January ,  1892.) 

LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  6d., post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 

Address-  7/;,  77,  and  7Sa ,  HIGH  HOL HO RN,  LOS DON ,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  i8S^  Please  name  this  Paper  when  writing. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter,  is.  each;  3  letter,2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


IVIELHUISH,  SONS  &  Co., 

FETTER  LANE,  LONDON,  E.C. 

< 


Now  lien  do,  price  7d. 

“THE  CROWN  OF  THE  YEAR,”  being  the  Extra 
SummerNumber  of  CASSELL’S  MAGAZINE,  containing  a  Com¬ 
plete  Novel,  entitled,  The  Story  of  a  Glamour,  by  Edith 
E.  Cuthell,  Author  of  “The  Yacht  ir.  the  Bay,”&c.,  with  numerous 
Original  Illustrations;  Some  Aggravating  Stories,  by  Pauline 
W.  RoosEand  David  C.  Roose,  with  Illustrations  by  Fred  Barnard  ; 
“Mr.  Smith”  as  a  Celebrity,  by  Evelyn  Everett-Green, 
with  Portrait ;  About  Books,  by  John  Francis  Waller,  LL.D. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 


TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.— ' THE  WALLER  &  CO.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 


JUST  PUBLISHED. 

With  373  Illustrations,  440  pages,  crown  8vo,  cloth,  price  5s.,  post  free. 

WORKSHOP  RECBI 

FIFTH  SERIES. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
I  machines.  Prices,  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5  000  Testimonials. 
Free.  British  Cycle 
MFC.  CO.,45.Everton  Rd., 
Liverpool:  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
-Unhi  Cycling  School:  42,  High 
Street,  Camden  Town. 


THE  HEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


Prize  Competition 

COUPON. 

THE  CYCLE :  Its  Worth 
to  the  Nation. 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  “WORK.” 

1 


SUMMARY  OF  CONTENTS  :— Diamond  Cutting  and  Polishing— Labels— Laboratory  Apparatus— Cements  and  Lutes— Cooling— Copying 
—Desiccating— Distilling— Evaporating— Illuminating  Agents — Filtering— Explosives  —  Fireproofing  —  Ink  —  L  cquers  —  Magic  Lanterns — 
Electrics — Metal  Work  — Musical  Instruments — Packing  and  Storing — Percolation- Preserving— Corrosion  and  Protection  of  Metal  Surfaces— 
Pumps  and  Siphons— Waterproofing— Glass  Manipulating— Modelling  and  Plaster  Casting— Stereotyping— Tobacco  Pipes— Taps— Tying  and 
Splicing  Tackle — Netting— Walking  Sticks— Boat  Building— Anemometers— Angle  Measuring— Barometers— Camera  Lucida. 

London:  F.  and  F.  N.  SPON .  125,  Strand.  New  York:  12,  Cortland t  Street. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  \ 


and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  perfect  re¬ 
semblance  to  the  natural 
wood,  and  its  highly 
artistic  finish. 


To  grain 
and  varnish 
one  yard  takes  five 
minutes  ;  cost  of  mate¬ 


rial  only  id.  Send  Is.  6d. 
for  sample  yards  of  different 
4  Oak  Grains,  or  2s.  6d.  for  sample 

roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ENGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations. 


JUNO  CYCLES  (The  Very  Best). 


Juno  Cushion,  £10  10s.  17/6  monthly. 

Juno  Pneumatic,  £12  12s.  21/- monthly, 
Or  Large  Discount  for  Cash. 


Write  for  our  1892  last,  IOO  pp.  POST  FREE. 

Any  Machine,  12  equal 
monthly  payments,  or 
large  discount  for  cash, 
and  riding  taught.  Ma¬ 
chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co., 
Ltd.  Works, 
Show-Rooms,  &  School, 

'  75  &  76,  Bishops- 

. . * .  gate  Without, 

12  months'  guarantee  with  every  JUNO.  LONDON,  EiC. 


ESTABLISHED  1861. 

gIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  fioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


DELICIOUS  TEMPERANCE  DRINKS. 


MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 


These  Essences  produce  in 
a  few  minutes  a  delicious  T em- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


THIS  WEEK’S  NUMBER  OF 

Cassell’s  National  Library 
GOETHE'S  “SORROWS  OF  WERTER.” 

Paper  Covers,  3(7. or  in  cloth,  (id 
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“WORTH  A.  GUINEA  A.  :B  O  X  .  ” 

BEECHAM’S  fills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER 

and  FOR  FEMALE  AILMENTS. 


Prepared  only  by  the  Proprietor,  THOMAS  BEEGHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Paten  t  Medicine  Dealers  everywhere,  in  Poxes,  Old.,  Is.  lid.,  &  2s.  9d.  each.  Full  directions  tvith  each  box. 


23  3E3  3E3  CJ  3EE  3MI  ’  S  TOOTH  IF*  “^7  [E3  . 

Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
ingredients  lor  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

IiEKCHAMS  IQOIH  PAS1  E  is  pur  up  in  collapsible  tubes.  Of  nil  Druggists,  or  from  the  Proprietor,  for  SIf  CUING,  postage  paid. 


Marvellous  Purifier  —  Matchless  Preserver  — 

“CALIFORNIAN” 

“The  Ho  usehold  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  (id.,  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 


Pure  Antiseptic. 


PATENT  BORAX  CO.,  Sole  Makers.  Works:  BIRMINGHAM. 


FRETWORK  PATTERNS. 

■pRETWORKERS  who  appreciate  First-class 
Designs  should  write  for  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  m  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d.,  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 

TOOL  MAKERS. 
DUBLIN. 


C.  BRAND  AUER  &C°? 

CIRCULAR  DC  MC 
U  pointed  rL IX  O 

NEITHER  SCRATCH  NOR.  SPURT.. 

BIRMINGHAM 
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London  Warehouse:  12  4,  NEWGATE  ST. 


Every  Month,  price  4(1. ;  or  by  post,  5\(l. 

CASSELL’S  RAILWAY  TIME  TABLES 


And  Through -Route  Glance- Guide. 

"Cassell’s  Time  Tables  may  be  safely  recommended  to  all  intent  upon  a  railway  journey,  as  the  clearly  tabulated  routes  and  the  useful  maps 
of  the  suburban  and  provincial  railway  systems  which  they  contain  will  enable  the  passenger  to  select  the  train  required  without  the  slightest  difficulty  or 
uncertainty.  ” — Morning  Post. 


95th  Thousand,  Is. 

CASSEL  X_,  '  S  SHILLING  COO  IC  E  ~Et.  "V. 


TRY  a  Is.  JAH  of 

ARDENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Minor  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,- Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing  ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 

T,  PAYITT  3c  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


<£<2bOO  |  GIVEN  AWAY!  |  <£4:00 

■  FOUR  HUNDRED  POUNDS1 

WORTH  OF  FRETWORK  DESIGNS. 

T.  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills.  Planes.  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments.  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CELESTIAL  ENAMEL  lor  dec  rating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include.  GRATIS, 
One  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOUKPENCE. 

The  Season  being  alread}'  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
efier,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frahie,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  2s.  6d.  :  12  ft..  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

EAST  DEREHAM. 


J.  H. 


SKINNER  &  CO.,  W  Department, 

Kindly  mention  this  paper  when  ordering. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Bells  Sauyage.  London,  E.C. 
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WORK  WORLD. 


The  Dunlop  pneumatic  tire  has  been 
further  improved  by  the  introduction  of  a 
pad  of  cork  £  in.  thick.  Its  object  is  to 
prevent  the  inner  rubber  tube  from  chafing 
or  cutting  at  the  edges  of  the  steel  rim. 

*  * 

An  improved  tool-heating  gas  burner  has 
been  invented.  It  consists  of  a  burner 
somewhat  similar  to  the  ordinary  kind.  To 
it  is  attached  a  lever  which  works  a  weight 
inside  the  burner.  When  the  tool  is  placed 
on  the  burner  it  turns  the  gas  full  on,  and 
when  taken  off  the  weight  drops  and  checks 
the  supply  of  gas.  This  should  go. 

*  * 

A  new  photographic  dry -plate  will  shortly 
be  introduced,  which  will  probably  cause 
some  stir  among  photographers  generally, 
and  particularly  among  those  whose  speci¬ 
ality  is  the  photographing  of  interiors.  It 
is  claimed  for  it  that  it  is  the  only  plate  that 
renders  photography  in  natural  tones  a 
possibility,  that  halation  is  annihilated,  and 
that  with  it  the  loss  of  a  negative  from 
over-exposure  is  practically  a  thing  of  the 
past.  We  wish  it  every  success. 

*  * 

The  New  Geared  Ordinary  bicycle  takes 
its  name  from  having  its  larger  wheel  in 
front.  This  serves  for  the  driving  and  steer¬ 
ing  Avheel  like  an  ordinary,  as  distinguished 
from  a  “safety,”  which  has  the  steering  wheel 
in  front  and  the  driving  wheel  behind.  By 
its  gear  being  attached  to  the  hub  of  the 
driving  wheel,  a  small  wheel,  say  36  in.,  may 
be  geared  up  equal  to  a  50  in.  or  60  in.,  or 
any  intermediate  size.  This  form  of  machine 
is  capable  of  a  speed  equal  to  the  best 
“  safety.” 

#  * 

Four-wheel  carriages,  however  old,  when 
sold  to  a  user,  are  taxed  £2  2s.  a  year  if  with 
pole  fittings  on,  £1  Is.  a  year  without  such  fit¬ 
tings.  Buyer  or  maker  arranges  this  payment ; 
usually  the  buyer  pays,  but  then  naturally 
gives  so  much  less  for  a  vehicle.  Two- 
wheelers  pay  15s.  a  year  ;  all  have  to  pay  if 
not  used  for  trade  solely,  or  for  going  to 
church  exclusively.  By  arrangement  with 
the  authorities  recently,  a  half-year  may  be 
paid  for  when  used  a  day  or  two  perhaps 
only  in  the  half-year.  The  trade  of  coach¬ 


making  has  been  declining  for  many  years, 
especially  in  its  foreign  exports,  so  that  this 
obnoxious  tax  should  be  removed  from  a 
home  industry  to  aid  it  in  recovering  its 
healthy  vigour  as  of  old.  Or,  shall  this  in¬ 
dustry,  like  many  others,  be  driven  out  of 
the  country  1 

*  * 

The  Portuguese  are  considering  the  com¬ 
parative  merits  of  the  British  and  French 
methods  of  constructing  cables.  They  want 
a  cable  to  the  Azores  and  North  America, 
and  gave  a  contract  for  it  to  a  British  com¬ 
pany.  Owing  to  pressure  from  the  French 
Government,  this  contract  was  withdrawn 
so  as  to  consider  the  plans  of  a  French 
syndicate.  Two  most  prominent  experts 
have  sent  in  separate  reports,  and  a  specially 
appointed  committee  have  also  reported.  All 
agree  in  recommending  the  adoption  of  the 
British  plan.  This  is  the  more  remarkable 
as,  owing  to  African  affairs,  the  British  are 
not  considered  favourably  just  now  by  the 
Portuguese. 

*  # 

A  non-conducting  coat  for  steam  pipes 
consists  of  a  mixture  of  sawdust  with 
common  starch,  used  in  a  state  of  thick 
paste.  If  the  surfaces  to  be  covered  are 
well  cleaned  from  all  traces  of  grease,  the 
adherence  of  the  paste  is  said  to  be  perfect 
for  either  cast  or  wrought  iron ;  and  a 
thickness  of  1  in.  will  produce  the  same  effect 
as  that  of  the  most  costly  non-conductors. 
For  copper  pipes  there  should  be  used  a 
priming  coat  or  two  of  potter’s  clay,  mixed 
with  water  and  laid  on  with  a  brush.  The 
sawdust  is  sifted  to  remove  too  large  pieces, 
and  mixed  with  very  thin  starch.  A  mixture 
of  two-thirds  of  wheat  starch  with  one-third 
of  rye  starch  is  the  best  for  this  purpose.  It 
is  the  common  practice  to  wind  string 
spirally  around  these  pipes,  the  spirals  |  in. 
apart,  to  secure  adhesion  for  the  first  coat, 
which  is  about  |  in.  thick.  When  this  is  all 
dry,  two  or  three  coats  of  coal  tar  applied 
with  a  brush  protect  it  from  the  weather. 

*  * 

Information  concerning  the  manufacture 
of  plate-glass  in  Germany  is  very  carefully 
guarded  by  a  syndicate  of  makers,  who 
restrict  the  quantity  produced  to  certain 
limits.  Nevertheless,  some  description  of 
the  process  has  been  obtained.  After  leaving 
the. glass-blowers’  hands  the  plates,  which 


are  rough,  are  fixed  with  plaster-of-Paris  on 
marble  or  cast-iron  beds  to  be  ground  ;  the 
bed  and  the  upper  grinding  plate  revolve  in 
opposite  directions.  The  grinding  is  com¬ 
menced  with  coarse  sand,  subsequently 
replaced  by  finer  qualities,  the  process 
occupying  from  sixteen  to  twenty- four 
hours.  The  plates  are  next  polished  to  make 
them  transparent.  The  beds  are  stationary 
during  this  operation,  in  which  square 
rubbers  covered  with  felt  are  employed  with 
a  ferruginous  earth  called i“potte,”  which  is 
found  in  Bavaria.  Glass  is  bevelled  by 
holding  it  against  a  slowly  revolving  iron  or 
stone  cylinder  12  in.  to  15  in.  diameter,  and 
fed  with  moistened  sand.  The  bevels  are 
polished  on  felt  cylinders. 

#  # 

There  has  been  recently  patented  an 
improved  system  of  davit,  which  will  enable 
ships’  boats  to  be  launched  outboard,  and 
brought  inboard  again  with  the  greatest 
ease,  no  matter  how  heavy  the  seas  may  be. 
The  davits  are  so  placed  on  the  ship’s  deck 
that  they  take  the  beat  from  3  ft.  to  4  ft. 
from  the  side  of  the  ship,  which  will  mini¬ 
mise  the  risk  of  the  boat  being  dashed 
against  the  ship’s  side.  The  device  consists 
of  two  davits  placed  on  the  ship’s  deck  in  a 
line  with  the  keel  of  the  boat,  and  a  little 
farther  apart  than  the  length  of  the  boat ; 
and  their  height  is  sufficient  to  accommodate 
two  boats,  one  above  the  other,  and  lowered 
derrickwise  from  the  ship  outboard.  Their 
lower  ends  are  carried  in  a  trunnion  piece, 
the  journals  of  which  work  in  strong  bearings 
secured  to  the  ship’s  deck,  their  upper  ends 
having  a  short  bend  just  sufficient  to  reach 
over  the  stem  and  stern-posts  to  the  lifting 
hooks  in  the  boat ;  the  bends  retain  the 
same  position  when  in  action.  A  little 
behind  each  actuating  davit  is  a  strong- 
upright  stanchion  secured  to  the  ship’s  deck, 
and  further  stiffened  by  stays.  The  davit 
is  w'orked  by  ordinary  tackle  falls  attached 
to  the  upper  end  of  each,  and  likewise  to 
the  upper  end  of  each  separate  stanchion. 
When  the  boat  is  put  overboard,  it  is  lowered 
down  into  the  water  in  the  ordinary  way  ; 
when  inboard,  the  lower  boat  rests  on  chocks 
on  the  deck,  and  the  upper  boat  hangs  clear 
above  in  the  tackles  from  the  davit  arms, 
and  is  secured  by  a  lashing  spar.  When  the 
upper  boat  is  lowered  and  detached,  the 
davits  return  to  their  upright  position,  and 
lift  out  the  lower  boat. 
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WRINKLES  FOR  ALL. 

Repairers  of  clockwork  and  similar 
light  mechanism  should  not  punch  up  worn 
holes  to  reduce  them  ;  the  holes  should  be 
broached  out  and  new  bushes  put  in,  and 
thus  a  longer  rather  than  a  shorter  bearing 
than  before  will  be  obtained.  Punching  up 
the  hole  necessarily  thins  the  plate,  reducing 
the  length  of  bearing,  and  leading  to  cutting 
into  the  pivot  working  in  it ;  this  causes 
extra  trouble  in  making  subsequent  repairs. 

Brass  may  be  coloured  a  deep  blue  by 
immersion  for  three  or  four  minutes  in  a 
solution  made  as  follows  : — Dissolve  oz. 

of  carbonate  of  copper  in  26  oz.  of  liquid 
ammonia,  and  add  14  oz.  of  distilled  water. 
The  solution  must  be  kept  in  a  vessel  closed 
air-tight ;  if  it  becomes  weak  by  keeping,  it 
can  be  recuperated  by  adding  ammonia. 
The  articles  after  immersion  may  be 
dried  in  sawdust. 

Sometimes  tools,  plunged  when  hot 
into  cold  water,  will  not  harden  pro¬ 
perly,  and  this  may  be  due  to  the  ten¬ 
dency  of  the  water  to  form  a  coating 
of  vapour  which  adheres  to  the  hot 
metal  and,  keeping  the  water  off  it, 
prevents  its  quickly  cooling.  If  the 
tool  be  plunged  into  mercury,  it  will 
be  cooled  and  hardened  at  once, 
because  the  mercury  is  a  good  con¬ 
ductor  of  heat,  and  its  density  will 
prevent  the  vapour  coating  from 
forming.  For  small  tools  this  is  a 
convenient  method  of  hardening, 
and  as  it  leaves  the  hardened  metal 
bright,  it  can  have  its  temper  lowered 
to  any  colour  without  repolishing 
first. 

When  it  is  required  to  divide  a 
circle  on  a  metal  plate  into  an  indi¬ 
visible  number  of  parts— such  as 
twenty-three,  for  instance — this  can¬ 
not  be  done  in  the  lathe,  and  in 
working  by  hand  the  dividers  slip. 

To  get  over  this  difficulty,  mark  a 
circle  the  size  of  that  to  be  divided 
on  thin  paper,  divide  it  in  the  usual 
way  by  trial,  with  spring  dividers, 
then  cut  it  out  and  gum  it  on  the 
metal ;  its  divisions  can  then  be 
marked  by  centre-punch  or  graver 
on  the  metal.  This  marking  is  to 
be  done  while  the  gum  is  damp, 
for  as  it  dries  the  contraction  of  the 
paper  will  probably  split  it  off  the 
metal.  The  same  method  answers 
dividing  straight  and  other  lines. 


around  the  pipe  of  the  hour  hand  and  be¬ 
neath  the  dial  a  saucer-shaped  spring  of 
jewellers’  foil.  This  foil  may  be  obtained 
from  any  material  shop,  a  ring  the  right 
size  punched  out,  and  the  edge  rubbed  up  to 
form  the  spring. 


POWER  HAMMERS. 

BY  FRANCIS  CAMPIN,  C.E. 

Single-Acting  N  ashy  th  Steam  Hammer— Double- 
Acting  Steam  Hammer — Blade-Spring  Me¬ 
chanical  Hammer — Differential  Cylinder 
Pneumatic  Hammer  —  Single  Cylinder 
Pneumatic  Hammer. 

The  steam  hammer,  although  largely  used 
in  works  in  which  considerable  masses  of 
metal  are  dealt  with,  is  not  of  such  wide 
application  to  purposes  of  smaller  magni¬ 


Flg.  1.— Vertical  Section  of  Single  Acting  Nasmyth  Steam 
Hammer.  Fig.  2. — Position  of  Slide-Valve  during  Upstroke. 
Fig.  3. — Position  of  Slide-Valve  during  Downstroke. 
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Phosphorescent  paper  may  be  prepared 
in  the  following  manner  : — Thoroughly  mix, 
in  their  dry  state,  4  parts  of  bichromate  of 
potass,  45  parts  of  gelatine,  and  50  parts  of 
sulphide  of  calcium.  Mix  the  resulting 
powder  with  hot  water  until  it  becomes  a 
thick  paste,  when  it  may  be  used  to  coat 
paper  or  cardboard,  which  after  several 
coatings  becomes  phosphorescent. 

To  mend  a  puncture  in  a  pneumatic  tire, 
drop  a  few  drops  of  naphtha  into  the  hole, 
and  saturate  a  piece  of  pure  rubber,  a  little 
larger  than  the  hole,  with  naphtha,  force  it 
into  the  hole,  and  tie  a  bandage  over  it. 
Then  the  tire  may  be  inflated,  and  the 
journey  continued. 

When  the  hour  hand  of  a  watch  gives 
trouble  by  catching  on  the  minute  hand  or 
second  hand,  through  having  too  much  end- 
shake — a  troublesome  defect  in  hunting 
watches— it  may  be  kept  in  place  by  putting 


tude  as  to  render  its  adoption  sufficiently 
universal  to  make  it  a  commonly  familiar 
object ;  and  as  several  correspondents  have 
evinced  a  general  interest  in  the  subject,  I 
purpose  in  the  present  article  to  give  an 
account  of  its  mode  of  action,  and  that  of 
some  other  power  hammers  which  have  come 
into  use  during  the  past  few  years. 

There  is  not  space  for  anything  like  a 
complete  detailed  description  of  the  various 
forms  of  steam  and  other  power  hammers, 
and  therefore  each  kind  will  be  described 
in  reference  to  atypical  illustrative  diagram. 

Steam  hammers  may  be  broadly  divided 
into  two  classes  :  First,  those  that  act  in 
their  downstroke  by  weight  alone ;  and 
second,  those  in  which  the  weight  is  aided 
by  steam  pressure.  The  effect  of  a  blow  is 
not  practically  calculable,  and  we  can  only 
judge  from  previous  experience  what  work 
a  proposed  hammer  may  be  likely  to  do, 
and  by  making  the  hammer  of  the  second 
class  the  advantage  is  obtained  of  being 
able  to  augment  the  force  of  the  blow  by 
increasing  the  pressure  of  the  steam. 


In  Fig.  1  is  shown  a  diagram  of  a  single- 
acting  steam  hammer  of  the  Nasmyth  type. 
In  this  a  heavy  hammer-head,  a,  is  secured 
by  a  cotter  to  a  piston-rod,  b.  This  piston- 
rod  is  fixed  in  a  piston,  c,  which  works  in  a 
vertical  cylinder,  D,  secured  to  and  carried 
by  standards,  H,  h.  Upon  the  faces  of  the 
standards  are  ribs  or  feathers,  h1,  h1,  which 
form  guides  for  the  hammer- head,  A,  which 
is  made  with  grooves  (indicated  by  dotted 
lines)  which  fit  on  the  guides,  h1,  h1.  The 
hammer -face,  e,  which  is  made  of  steel, 
with  a  hard  surface  at  the  bottom,  is  fitted 
into  the  hammer-head,  a,  by  a  dovetail, 
which  is  put  in  the  position  shown  and  se¬ 
cured  by  a  steel  key,  e1.  A  similar  face  is 
secured  to  the  hammer-block,  g,  by  a  key,  f1. 
The  anvil  block  requires  to  be  very  massive 
to  resist  by  its  inertia  the  blow  of  the 
hammer-head,  besides  being  soundly  bedded, 
if  necessary,  on  piles  in  beaten  ashes  or 
some  similar  material  which  will 
deaden  vibration  ;  for  it  is  obvious 
that  the  effect  of  the  blow  of  the 
hammer  will  depend  very  materially 
upon  the  resistance  offered  by  the 
anvil.  Steam  from  the  boiler  is  ad¬ 
mitted  through  a  pipe,  x,  to  the 
valve-jacket,  k,  and  its  admission 
thence  to  the  cylinder,  d,  is  by  a 

?ort,  M,  controlled  by  a  slide-valve,  I. 

his  slide-valve  has  a  rod  passing 
through  a  stuffing-box,  and  con¬ 
nected  by  a  pin  to  a  rod,  o,  by  which 
it  is  operated  either  automatically  or 
by  a  hand-lever,  r,  working  on  a  dead 
centre  at  Q,  and  connected  to  rod,  o, 
by  a  pin,  p.  A  port,  N,  communicates 
with  the  exhaust-pipe,  y.  The  slide,  i, 
is  of  the  ordinary  box  form  used  in 
short-stroke  engines,  and  by  moving 
it  the  cylinder  port,  M,  is  made  to 
communicate  alternately  with  the 
boiler  and  with  the  exhaust.  When 
the  valve  is  in  its  highest  position  (as 
shown  in  Fig.  2)  the  underside  of  the 
piston  is  in  communication  with  the 
valve-jacket,  k,  and  the  hammer  is 
making  its  upstroke ;  and  when  the 
valve  is  in  its  lower  position  (as  shown 
in  Fig.  .3)  the  steam  exhausts  into  the 
atmosphere  and  the  hammer  falls. 
The  top  of  the  cylinder  is  always 
open  to  the  atmosphere,  to  allow  the 
piston,  c,  freedom  of  action  in  accord¬ 
ance  with  the  distribution  of  steam. 
The  handle,  R,  by  which  the  move¬ 
ments  of  the  machine  are  regulated, 
is  guided  by  a  segment-guard,  s, 
between  the  arms  of  which  it  moves,  and 
in  which  it  may  be  secured  by  a  pin,  z,  to 
prevent  the  machine  from  being  accidentally 
started.  To  prevent  the  piston  from  being 
carried  too  high  by  the  action  of  the  steam, 
a  tappet  is  placed  upon  a  pin  or  dead  centre, 
u,  and  its  outer  end,  v,  is  connected  with 
the  valve-rod  ;  its  inner  end,  T,  is  made  of 
a  suitable  form  to  be  operated  by  a  pin,  w, 
on  the  hammer-head,  so  as  to  shut  off  the 
steam  as  the  piston  approaches  the  upper 
end  of  its  stroke.  By  applying  a  tappet,  to 
be  acted  at  the  lower  end  of  the  stroke,  the 
hammer  is  made  automatic,  and  will,  when 
set  in  action,  make  a  number  of  blows  in 
succession,  until  disengaged  from  the  auto¬ 
matic  gear.  It  will  be  seen  that  this  ma¬ 
chine  can  be  handled  with  the  greatest 
nicety  by  means  of  the  controlling  handle. 
The  blow  can  be  arrested  at  any  point  by 
re-admitting  steam  below  the  piston.  As  a 
matter  of  fact,  a  nut  can  be  cracked  with¬ 
out  injuring  the  kernel  by  the  heaviest 
hammers  constructed  on  this  principle. 

A  small  alteration  in  the  construction 
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Fig-.  4.— Vertical  Section, 
of  Slide-Valve,  Steam- 
Cheet,  Passages,  and 
Ports  for  a  Double-act¬ 
ing  Nasmyth  Steam 
Hammer. 


■will  make  the  hammer  double-acting.  In 
this  case  the  steam  cylinder  is  closed  at 
both  ends,  and  the  steam  passages  connected 
with  it  are  arranged  as  shown  in  Fig.  4.  A 
short  valve,  c,  is  placed  on  the  cylinder 
port-faces  in  a  steam-chest,  a,  and  works 
over  the  ends  of  passages,  b  and  t,  which 
lead  to  the  bottom  and  top  of  the  cylinder 
respectively.  An  exhaust-port,  n,  leads  to 
the  exhaust-pipe,  e,  and  a  pipe,  s,  from  the 
boiler  keeps  the 
jacket,  A,  supplied 
with  steam.  The 
valve  is  actuated 
in  a  similar  manner 
to  that  previously 
described,  through 
a  rod,  d.  Its  top 
and  bottom  posi¬ 
tions  are  shown 
by  dotted  and  full 
lines  respectively; 
in  an  intermediate 
position  the  mar¬ 
gins  of  the  valve 
will  close  both  top 
and  bottom  ports, 
and  the  piston  will 
then  be  held  in 
any  desired  posi¬ 
tion.  This  valve 
can,  of  course,  be 
worked  by  hand  or 
automatically,  the 
same  as  that  for 
the  single-acting 
hammer.  Although  I  have  here  described 
slide-valves  as  used  to  regulate  the  distri¬ 
bution  of  steam,  other  forms  may  be  used  if 
desired  ;  but  it  is  unnecessary  here  to  dilate 
upon  them. 

The  power  is  greatly  augmented  by 
making  the  machine  double-acting,  and 
thereby  dead  weight  is  saved,  and  also 
time ;  for  the  speed  of  the  hammer-head 
will  be  accelerated 
by  the  steam  pres¬ 
sure  behind  it,  the 
amount  of  the  ac¬ 
celeration  varying 
as  the  square  root 
of  the  steam  pres¬ 
sure.  Assume  that 
for  a  given  stroke 
we  have  a  hammer¬ 
head  weighing  500 
lbs.  in  one  hammer, 
and  in  another  a 
head  weighing  1,000 
lbs.  The  blow  given 
by  the  latter  will  be 
twice  that  of  the 
former,  but  the  ve¬ 
locities  of  fall  will 
be  the  same  in  both 
cases,  because  the 
mass  of  matter  is 
increased  in  the 
same  proportion  as 
the  gravitative 
force  ;  but  if  a  pres¬ 
sure  of  500  lbs.  is 
caused  to  act  upon 
the  lighter  hammer¬ 
head,  its  velocity  of 
fall  will  be  increased,  for  a  double  quantity 
of  work  will  be  accumulated  during  the 
stroke  in  the  same  quantity  of  matter,  and 
as  its  mass  has  not  increased,  its  velocity 
must  have  done  so. 

If  it  is  assumed  that  a  hammer  has  a 
head  weighing  800  lbs.,  and  that  its  piston 
is  10  in.  in  diameter,  the  moderate  pressure 
of  00  lbs.  per  square  inch  behind  it  will 


Fig.  e.— Vertical  Section 
of  Pneumatic  Hammer 
with  Differential  Cylin¬ 
ders  :  Crank-driven. 


increase  the  force  about  six  times,  putting 
an  additional  pressure  of  4,712  lbs.  upon  it. 
In  hammers  of  this  description  it  is  conve¬ 
nient  to  make  the  piston-rods  hollow  and  of 
large  diameter  ;  for  only  a  small  portion  of 
steam  is  required  to  lift  the  hammer-head 
compared  to  that  required  to  fill  the  cylinder, 
and  therefore  the  annulus  around  the  piston- 
rod  may  be  made  as  small  as  is  consistent 
with  the  convenience  of  packing  the  gland 
through  which  the  piston-rod  must  pass. 

I  will  now  refer  briefly  to  another  form 
of  steam  hammer,  that  was  first  brought  out 
some  time  after  Nasmyth’s  hammer,  and  is 
known  as  the  Condy  type.  In  this  arrange¬ 
ment  the  piston  and  its  rod  are  fixed  and 
the  cylinder  moves  up  and  down,  and  forms, 
in  fact,  the  hammer-head,  the  object  being 
to  utilise  the  necessary  weight  of  the  cylin¬ 
der  instead  of  obtaining  the  whole  weight 
of  the  head  from  additional  metal.  The 
steam  passages  in  this  case  must  pass 
through  the  piston-rod  to  ports  in  the  pis¬ 
ton  ;  the  cylinder  works  between  guides : 
the  same  as  the  head  in  the  previous  cases. 
The  objection  to  this  construction  of  steam 
hammer  is  that  the  cylinder  is  subject  to 
severe  shocks,  and  therefore,  if  the  casting 
of  which  it  consists  is  in  any  way  imperfect, 
its  failure  will  be  rapidly  brought  about  ; 
whereas  in  the  hammer  with  the  cylinder 
fixed  there  is  no  shock  on  the  cylinder,  and 
therefore  it  is  likely  to  be  more  durable. 
It  is,  moreover,  more  easy  of  access  than  is 
the  moving  cylinder. 

There  are  many  manufacturing  operations 
concerned  in  the  production  of  comparatively 
light  articles  for  which  separate  steam  ham¬ 
mers  are  not  suitable,  being  of  too  expen¬ 
sive  a  character  for  the  nature  of  the  work, 
besides  requiring  a  special  attendant.  Un¬ 
der  these  circumstances,  various  light  power 
hammers,  which  may  be  driven  from  or¬ 
dinary  running  shafts,  have  been  put  before 
the  public.  The  object  aimed  at  in  the 
construction  of  these  machines  is  to  pro¬ 
duce  a  hammer  that  will  strike  a  compara¬ 
tively  light  blow  with  great  rapidity,  and 
be  all  the  time  under  instantaneous 
control. 

One  form  of  light  power  hammer  is  shown 
at  Fig.  5,  It  is,  of  course,  absolutely  neces¬ 
sary  that  the  connection  between  the  driving- 
shaft  and  the  hammer  should  be  elastic, 
as  the  stroke  of  a  hammer  can  never  be  a 
fixed  quantity,  depending  as  it  must  upon 
the  extent  to  which  the  material  struck  will 
yield.  In  the  form  shown  this  elastic  con¬ 
nection  is  supplied  by  a  pair  of  blade- 
springs,  E,  e1,  similar  in  construction  to  the 
bearing-springs  of  carriages.  Fast  and  loose 
pulleys  are  mounted  on  a  driving-shaft, 
a,  and  they  are  connected  with  a  pulley  on 
an  ordinary  running-shaft  by  a  strap,  which 
can  be  shifted  backwards  and  forwards  on 
the  said  pulleys  by  means  of  the  usual  forked 
shipping-bar,  so  as  to  start  and  stop  the 
hammer  at  will.  On  the  shaft,  a,  is  fixed  a 
crank  or  crank  disc,  B,  which,  by  a  link,  c  D, 
is  connected  with  the  top  blade-spring,  e; 
the  lower  spring,  E1,  is  secured  to  an  up¬ 
wardly  extending  part  of  the  hammer-head, 
f,  which  works  between  guides,  f1,  f1. 
This  hammer  will  strike  a  blow  harder  than 
that  due  merely  to  its  own  weight,  and  the 
intensity  of  the  blow  will  increase  with  the 
speed  at  which  it  is  driven.  During  the  up¬ 
stroke  a  certain  momentum  is  imparted  to 
the  hammer-head  which,  at  the  instant  of 
the  crank-pin  reaching  the  top  centre,  will 
cause  the  springs,  e.  e1,  to  be  pressed  to¬ 
gether  ;  and  as  the  descent  of  the  crank  will 
be  far  more  rapid  than  the  natural  fall  of 
the  hammer-head,  the  springs  will  be  further 


Fig.  5.  -Front  Elevation 
of  a  Blade  -  Spring-, 
Crank-driven  Mechani¬ 
cal  Hammer. 


compressed,  and  by  their  elasticity  urge  the 
hammer-head  at  a  high  velocity.  This  is 
a  very  simple  form  of  power  hammer  for 
light  purposes,  and  if  the  springs  are  made 
properly  and  of  good  material,  should  be 
very  durable. 

Several  pneumatic  power  hammers  have 
also  been  designed,  and  very  good  results 
have  been  given  by  them.  The  advantage 
of  using  an  air  spring  instead  of  a  metal 
one  consists,  probably,  in  its  greater  sensi¬ 
tiveness,  and  in 
the  absolute  uni¬ 
formity  of  its 
action.  One  of 
the  earlier  forms 
of  light  pneumatic 
hammer,  intended 
for  planishing  and 
similar  purposes, 
is  shown  in  Fig.  >6. 
A  casting  is  made, 
which  forms  two 
cylinders,  F  and  G, 
the  former  being 
of  considerably 
larger  diameter 
than  the  latter. 
These  cylinders  are 
bored  out  and  fit¬ 
ted  with  pistons, 
e  and  h.  These 
pistons  may,  for 
small  sizes,  be 
made  to  fit  their 
cylinders  with  suffi¬ 
cient  truth  to  obvi¬ 
ate  the  necessity  of  packing- rings :  a  very 
important  matter  when  we  come  to  consider 
the  greater  friction  caused  by  such  appur¬ 
tenances.  If  the  upper  piston  is  raised, 
it  is  evident  the  lower  one  will  follow  it 
when  the  air  above  is  sufficiently  rarefied 
to  give  the  required  excess  of  atmospheric 
pressure  below 
the  piston,  h, 
to  lift  its 
weight  and 
that  of  the 
hammer-head, 
k,  connected 
to  it  by  a 
rod,  1.  The 
head,  k,  works 
in  guides,  k1, 
k1.  On  the 
descent  of  pis¬ 
ton  E,  piston  H 
will  lie  accele¬ 
rated  in  its 
fall  by  the 
compression  of 
the  air  be¬ 
tween  the  pis¬ 
tons.  The  pis¬ 
ton,  e,  is  con¬ 
nected  by  a 
link,  c  d,  to 
the  crank-pin, 
c,  of  a  crank- 
disc,  b,  keyed 
upon  a  driv¬ 
ing-shaft,  A. 

The  crank-disc 
will  only  re¬ 
quire  a  small 
throw,  as  the 
stroke  of  piston  e  will  be  less  than  that 
of  piston  H  in  the  ratio  of  the  squares  of 
the  diameters  of  cylinders,  g  arid  f.  As  the 
crank-pin  turns  the  top  centre  the  piston,  H, 
will  continue  to  rise,  and  so  compress  the 
air  between  the  pistons,  which  will  be 
further  compressed  by  the  downstroke  of 
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piston,  e,  and  thus  will  impart  an  increased 
impetus  to  the  piston,  h,  and  hammer¬ 
head,  K. 

An  exceedingly  useful  form,  of  pneumatic 
hammer,  capable  of' working  at  a  very  high 
speed,  has  a  cylinder,  d  (Fig.  7),  placed  be¬ 
tween  guides,  H,  H,  and  moved  vertically  by 
a  crank-disc,  a,  keyed  on  the  driving-shaft. 
The  crank-pin,  b,  may  be  connected  to  the 
cylinder  either  by  a  link  or  by  a  transverse 
slot  (as  shown  at  c  c).  This  slot  allows  for 
the  lateral  movement  of  the  crank-pin  while 
receiving  vertical  motion  from  it.  Between 
the  same  guides,  h,  h,  is  also  placed  a  ham¬ 
mer-head,  G,  connected  by  a  piston-rod,  F, 
with  a  piston,  e,  working  in  the  cylinder,  d. 
If  the  cylinder,  d,  is  closed  at  both  ends, 
then,  when  it  is  vertically  moved  by  the 
rotation  of  the  crank-disc,  a,  the  piston,  e, 
and  hammer-head,  g,  will  follow  its  move¬ 
ments;  their  motion,  however,  being  modified 
by  the  action  of  the  air-cushions  above  and 
below  piston  e,  the  effect  of  which  will  be 
to  add  to  the  intensity  of  the  blow.  Ham¬ 
mers  on  this  principle,  with  heads  weighing 
about  half  a  hundredweight,  are  very  con¬ 
venient  for  light  work.  The  cylinder,  d, 
may  be  fitted  with  valves,  operated  by  a 
hand-lever  or  by  a  treadle,  by  opening  which 
the  cylinder  is  allowed  to  run  without  moving 
the  hammer-head,  thus  affording  means  of 
stopping  the  hammer  instantaneously  with¬ 
out  having  to  stop  the  cylinder  and  driving- 
shaft.  From  eighty  to  one  hundred  blows 
a  minute  can  easily  be  made  by  these 
pneumatic  hammers,  the  resilience  of  the 
air-cushions  entirely  obviating  the  evil 
effects  of  concussion. 

Before  closing  these  remarks  it  seems 
desirable  to  refer  to  a  very  powerful  rival 
to  the  steam  hammer,  and  one  which  is 
certainly  gaining  ground,  and  that  is  the 
hydraulic  press  in  various  forms.  Although, 
as  stated  in  the  commencement  of  this 
article,  we  cannot  calculate  the  effect  of  a 
blow,  yet  the  work  expended  upon  it  can 
easily  be  ascertained,  as  we  merely  have  to 
multiply  the  weight  of  the  hammer  (together 
with  pressure  behind  it,  if  any)  by  its  fall  to 
get  its  value.  The  work  done  by  a  hydraulic 
press  can  also  be  ascertained  by  multiplying 
the  pressure  upon  the  ram  by  the  distance 
through  which  it  passes.  By  producing 
equal  results  by  a  hammer  and  by  a  press, 
the  comparative  cost  of  working  can  there¬ 
fore  be  ascertained.  Some  months  since 
some  experiments  were  made  on  this  subject 
bp  Prof.  Coleman  Sellars,  in  which  he  used 
pxg-lead,  the  resistance  of  which  had  been 
shown  by  previous  experiments  to  be  about 
equal  to  that  of  steel  at>a  bright  yellow  heat, 
which  is  about  the  highest  temperature  at 
which  it  can  be  wrought  satisfactorily.  I 
have  not  space  here  for  any  details  of  the 
experiments,  but  may  sum  them  up  by  say¬ 
ing  that  a  given  result  was  produced  by  the 
hydraulic  press  at  a  little  more  than  one- 
fourth  of  the  expenditure  of  work  required 
to  give  the  same  result  under  the  hammer. 
Allowing  that  the  hydraulic  machinery  will 
be  somewhat  more  expensive  than  a  steam 
hammer,  and  also  that  steam  power  is  neces¬ 
sary  to  supply  it  with  water-pressure,  there 
will  yet  be  a  wide  margin  in  favour  of  the 
press  should  these  experiments  be  confirmed 
by  practice  in  connection  with  the  actual 
working  of  hot  metals. 


A  cement  to  resist  both  heat  and  acid  can 
be  made  with  quicklime  and  linseed-oil 
mixed  stiffly. 


CHAMFER  A>T»  OCTAGON  PLANE. 

BY  J.  CHARLES  KING. 

Perfection  of  tools  leads  to  confidence, 
ease,  and  simplicity  of  manual  labour. 

For  working  chamfers  or  octagons  accu¬ 
rately  a  plane  that  does  it  truly  is  a  useful 
addition  to  a  set  of  planes. 

The  sketch  of  the  plane  shows  that  the 
face  is  a  right-angle  recess,  and  the  mouth  of 
the  plane  has  a  fiat  metal  gauge,  a,  which 
fits  nearly  close  to  the  plane-iron  edge.  This 
metal  gauge  is  altered  up  or  down,  just  as  a 
wide  or  narrow  chamfer  may  be  wanted.  If 
set  to  -jin.  chamfer,  it  will  take  it  exactly 
and  truly,  saving  gauging  edge-marks  or 
using  a  bevel  to  test  accuracy ;  so  on  up  to 
H  in.  chamfer,  as  the  metal  gauge,  a,  may 
be  brought  lower  in  the  wider  angle.  The 
screw  seen  on  the  side  of  the  plane  works  up 
a  slot,  shown  there  in  the  plate.  This  screw, 
when  tightened,  holds  the  mouth-gauge 
secure.  The  casing-up,  in  which  the  metal 
mouth  moves  (b),  is  shown  in  front  of  the 
wedge  that  holds  the  plane-iron  securely,  and 
is  I  in.  wTood-casing,  let  into  the  usual  open¬ 
ing  in  a  plane  for  the  shavings  to  work  out 
of.  The  dotted  lines  show  this  mouth¬ 
opening.  For  octagon  rods  or  bars,  of  course, 
it  would  serve  the  purpose  of  truing  them 
when  roughly  chopped  to  the  proposed 
size. 


Of  course,  two  truly  square  edges  are 
essential  for  the  plane-faces  to  work  by  to 
ensure  truth  of  octagon  or  of  chamfer.  It 
is  not  yet  a  shop-made  tool  for  general  use, 
but  it  is  not  difficult  to  make. 


WHY  A  NAIL  HOLDS. 

BY  PROF.  HENRY  ADAMS. 

If  one  faculty  is  of  more  importance  than 
another  to  the  human  race,  it  is  the  faculty 
of  observation  ;  and  the  cultivation  of  this 
is  the  true  scope  of  education.  Even  the 
simplest  every-day  surroundings  may  be 
made  subservient  to  this  purpose;  and  it  is 
astonishing  how  much  the  enjoyment  of  life 
is  increased  by  what  is  generally  called 
“  keeping  your  eyes  open.”  Technical  edu¬ 
cation  is  merely  a  particular  branch  of  the 
general  subject ;  but  the  advantage  of  ob¬ 
servation  applies  with  tenfold  force.  For 
instance  :  a  very  simple  experiment,  which 
anyone  with  a  hammer  and  a  few  nails  can 
make,  will  throw  considerable  light  on  the 
reason  whv  a  nail  holds  different  pieces 
together.  If  a  piece  of  straight-grained  deal, 
about  2  in.  wide  and  1  in.  thick,  be  taken, 
and  a  line  marked  along  the  centre  of  one 
of  the  narrow  sides,  various  nails  may  be 
driven  in  a  row,  about  1  in.  apart,  and  the 
piece  may  then  be  split  down  the  centre  line, 
so  as  to  expose  the  nails  throughout  their 
length.  The  smooth  wire  nails,  called  French 
nails,  will  be  found  to  have  penetrated  the 
wood  with  very  little  disturbance  of  the  sur¬ 
rounding  fibres  ;  and,  as  a  consequence,  they 
go  in  easily,  and  will  draw  out  again  with 
great  facility.  What  hold  they  have  is 


chiefly  by  friction  from  the  compressed  fibres 
re-acting  against  the  sides  of  the  nails.  On 
the  other  hand,  a  3  in.  floor  brad,  which  has 
a  flat  square  point,  produces  great  disturb¬ 
ance  in  the  fibres.  Immediately  under  the 
point  they  are  crushed  and  pushed  down¬ 
wards,  carrying  others  partly  down  with 
them,  so  that  they  press  against  the  sides, 
and  at  the  same  time  point  dowmwards.  It 
will  be  observed  that  every  little  group  of 
fibres  is  like  a  strut  pushing  against  the 
nail,  and  preventing  its  withdrawal.  This 
experiment  may  be  varied  indefinitely,  and 
the  effect  of  boring  holes  before  driving  the 
nails  can  be  studied.  The  difference  also 
between  the  hole  produced  by  a  gimlet,  a 
sharp  bradawl,  and  a  blunt  bradawl  will  be 
instructive.  Go  and  try  it. 


HOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 

Drawing  Pen,  Description  and  Care  op — 
Pocket  Drawing  Pen  —  Reversible  Pen  — 
Road  Pen  —  Dotting  Pen  —  Swivel  Pen — 
Compasses— Hair  Dividers — Spring  Bows 
—  Pump  Pen. 

Choice  and  Care  of  Drawing  Pm. — In  the 
choice  of  a  drawing  pen  there  are  several 
points  which  may  be  looked  to  with  advan¬ 
tage.  In  the  first  place  it  is  advisable  to 
choose  an  instrument  which  has  a  strong 
and  rigid  bottom  blade  which  will  not  give 
with  any  slight  increase  of  pressure  against 
the  edge  of  the  set-square  or  straight-edge  ; 
any  flexibility  in  this  direction  being  natur¬ 
ally  to  the  detriment  of  the  regular  thick¬ 
ness  of  the  line  which  is  being  drawn.  A 
good  shapb  of  handle  is  the  one  shown  in 
Fig.  26,  where  a  square  portion  is  formed  at 
the  lower  part.  This  is  useful  in  preserving 
the  proper  direction  of  the  nibs  of  the  pen 
when  drawing.  For  cleaning  the  pen  after 
using,  a  precaution  which  should  never  be 
neglected,  it  is  convenient,  though  not 
absolutely  necessary,  to  have  one  of  the 
blades  hinged  so  as  to  lift  up  and  admit  of 
the  dried  Indian  ink  being  scraped  off  the 
inner  side  of  the  blades  with  a  penknife. 
This  hinge  is  shown  in  the  same  illustration, 
Fig.  26.  If  a  small  piece  of  chamois  leather 
be  kept  at  hand,  and  a  corner  of  it  pulled 
through  the  nibs  of  the  pen  after  using,  it 
will  generally  be  found  sufficient  to  keep  the 
pen  thoroughly  clean.  For  scraping  off  any 
dried  Indian  ink,  either  the  thin  blade  of  a 
penknife  may  be  inserted  between  the  blades 
of  the  drawing  pen,  or  a  steel  writing  pen 
with  half  of  the  nib  broken  away  may  be 
used.  The  adjusting  screw  for  setting  the 
pen  to  various  thickness  of  lines  is  very 
often  made  with  too  small  a  head  :  one  of 
the  best  arrangements  in  this  direction  is 
that  in  which  the  milled  head  is  placed 
between  the  blades  of  the  pen,  and  the  latter 
are  adjusted  by  right  and  left-hand  threads 
on  the  screw  to  which  the  milled  head  is 
attached.  The  head  in  this  formation  of 
instrument  is  of  a  more  convenient  size,  and 
there  is  no  liability  to  lose  the  screw  out  of 
the  pen.  Some  drawing  pens  are  made  with 
the  ivory  handle  to  unscrew  and  serve  as  a 
pricker  or  station  pointer.  This  form  is  not 
to  be  recommended  :  it  necessarily  weakens 
the  instrument  at  the  screwed  joint,  and 
there  is  little  economy  in  providing  in  this 
way  a  tool  which  can  be  made  in  five  minutes 
by  any  draughtsman. 

Setting  the  Drawing  Pen. — As  the  pen  is 
more  used  than  any  other  drawinginstruinent, 
it  occasionally  requires  setting  or  sharpen¬ 
ing.  This  is  not  a  very  difficult  matter  to  do 
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with  a  little  practice,  especially  after  seeing 
the  operation  performed,  yet  many  draughts¬ 
men  make  a  practice  of  sending  their  pens  to 
the  instrument  makers  to  be  set.  A  slip  of 
Arkansas  or  Turkey  stone  should  be  used, 
or  even  a  piece  of  common  slate,  and  it  will 
be  found  better  to  use  water  for  the  lubri¬ 
cant  rather  than  oil,  as  the  latter  is  difficult 
to  remove  from  the  pen,  and  prevents  the 
ink  being  taken  up  freely.  In  setting  the 
pen,  each  nib  should  be  brought  to  a  rounded 
chisel  edge,  as  shown  to  an  enlarged  scale  in 
Fig.  27,  and  it  is  imperative  that  both  nibs 
shall  be  of  exactly  the  same  length,  so  that 
when  the  pen  is  held  upright  they  shall  both 
bear  evenly  on  the  paper.  A  drawing  pen 
of  good  hard  steel 
that  will  keep  its 
edge  for  many 
months  without 
being  set  is  a  boon 
to  its  owner.  With 
a  view  to  securing 
this  durability  some 
pens  are  made  with 
agate-pointed  nibs, 
but  so  far  as  the 
writer  has  seen  they 
do  not  give  satisfac¬ 
tory  results. 

Pocket  Drawing 
Pen.  —  It  is  often 
convenient  to  be 
able  to  carry  a 
drawing  pen  about 
with  one  ready  for 
use,  for  much  can 
be  done  with  this 
instrument  alone 
by  a  mechanical 
draughtsman  who  is 
also  a  good  freehand 
draughtsman.  A 
pocket  drawing  pen 
is  shown  in  Fig.  28, 
and  will  be  seen  to 
consist  of  a  case  or 
hollow  handle  in 
which  the  nib  is 
carried  secure  from 
damage.  When  re¬ 
quired  for  use  the 
nib  is  unscrewed, 
and  again  screwed 
into  the  handle  in 
a  reversed  position. 

Reversible  '  Pen 
Nibs. — -In  Fig.  29  is 
shown  a  device  by 
which  two  complete 
pens  are  carried  in 
the  one  handle.  The 
nibs  are  reversible, 
and  -when  one  set  is 
worn  blunt  the  other 


scale  plans,  a  double  pen,  such  as  is  shown 
m  Fig.  31,  is  a  very  convenient  instrument. 
It  consists  essentially  of  two  separate  pens 
connected  by  a  forked  spring,  with  a  screw 
and  a  milled  head  for  regulating  the  distance 
between  the  pens.  It  is  particularly  useful 
where  the  lines  to  be  drawn  are  curved  or 
of  irregular  form. 

Dotting  Pen. — For  the  purpose  of  drawing 
lines  composed  of  dots  of  various  shapes, 
dotting  pens  are  made,  the  ordinary  pattern 
being  such  as  is  shown  in  Fig.  32,  where  a 
small  roller  or  rowel  is  fixed  between  the 
nibs  of  the  pen.  The  ink  is  filled  in  between 
the  nibs  with  a  small  brush,  and  the  roller 
having  its  edge  cut  to  the  desired  pattern  of 

Fig.  29 


Fig.  Zb 


Drawing-  Office  Work.  Fig.  26.— Drawing  Pen,  showing  Hinged  Nib  and  Square  on  Handle.  Fig.  27.— 
Enlarged  Sketch  of  Nib  of  Drawing  Pen.  Fig.  28.— Pocket  Drawing  Pen.  Fig.  29.—  Reversible 
Drawing  Pen.  Fig.  30. — Adjusting  Pen  for  exact  Thickness  of  Line.  Fig.  31.— Road  Pen.  Fig.  32. — 
Dotting  Pen  with  extra  Wheels.  Fig.  33.— Improved  Dotting  Pen.  Fig.  34.— Swivel  Pen  for  Drawing 
Curved  Lines.  Fig.  35.— Stanley’s  Needle  Point.  Fig.  36. — Hair  Dividers.  Fig.  37. — Pump  Pen  with 
Loose  Pencil  Leg.  Fig.  38.— Method  of  using  Pump  Pen. 


can  be  brought  into  use  in  a  moment.  The 
milled  head  which  actuates  the  adjusting 
screw  is  placed  between  the  blades  as  recom¬ 
mended  above. 

Special  Adjusting  Pen. — An  arrangement 
by  which  the  drawing  pen  can  be  adjusted 
so  as  to  give  a  definite  thickness  of  line,  and 
can  at  any  future  time  be  instantly  adjusted 
to  the  same  thickness,  is  shown  in  Fig.  30. 
The  milled  head  of  the  adjusting  screw  is 
larger  than  in  the  ordinary  pattern  of 
drawing  pen,  and  is  graduated  to  show'  the 
varying  distance  betw'een  the  nibs.  A  spring 
catch  engages  into  the  milled  head  and  pre¬ 
vents  the  adjustment  being  inadvertently 
disturbed. 

Road  Pen. — For  drawing  parallel  lines 
moderately  close  together,  as  in  indicating 
roads,  canals,  or  railways  in  maps  and  small 


dots,  imprints  them  on  the  paper  as  it  is 
rolled  along.  Several  patterns  of  wheels  or 
rollers  are  usually  supplied  W’ith  the  pen, 
and  are  stored  in  the  cavity  shown  at  the 
top  of  the  handle,  covered  by  a  screwed  lid. 
A  more  recent  pattern,  introduced  by  Mr. 
Stanley,  is  shown  in  Fig.  33,  and  is  pro¬ 
vided  with  an  internal  tongue  or  midrib 
coming  down  almost  into  contact  with  the 
dotting  wheel.  It  is  claimed  that  with  this 
pen  sufficient  ink  can  be  retained  to  draw'  a 
clotted  line  60  ft.  in  length.  Various  other 
descriptions  of  dotting  pen  have  been  pro¬ 
duced,  some  being  elaborate  pieces  of 
mechanism  actuating  an  ordinary  pen  by  a 
cam  movement  whkh  derives  its  motion 
from  a  roller  moved  by  drawing  the  instru¬ 
ment  along  the  desired  line.  It  will  be 
generally  admitted,  however,  by  most  ex¬ 


perienced  draughtsmen,  that  a  dotting  pen 
of  any  kind  is  an  instrument  which  can  easily 
be  dispensed  with,  and,  indeed,  is  of  little, 
if  any,  service  to  an  expert  workman. 

Swivel  Pen. — A  pen  especially  designed 
fordraw'ing  curved  lines  is  shown  in  Fig.  34. 
The  handle  is  tubular,  and  through  it  there 
runs  loosely  a  metal  shank,  to  which  the  i>en 
is  attached.  At  the  top  is  a  small  nut  or 
milled  head,  by  turning  which  the  pen  can 
be  clamped  up  tight  so  as  to  form  practically 
one  piece  with  the  handle,  and  in  this  fashion 
can  be  used  in  every  way  the  same  as  an 
ordinary  drawing  pen.  When  the  nut  is 
loosened,  how'ever,  the  lower  part  of  the 
instrument  is  free  to  revolve  independently 
of  the  handle,  and 
follows  the  direction 
of  a  curved  line  with 
great  freedom.  Al¬ 
though  rather  awk¬ 
ward  to  handle  with¬ 
out  considerable 
practice,  it  is  a  con¬ 
venient  instrument 
for  the  xuirpose  for 
which  it  was  de¬ 
signed. 

Compasses. —  This 
term  is  generally 
used  to  include  di¬ 
viders  and  pen  and 
pencil  compasses. 
The  ordinary  forms 
and  methods  of  using 
these  instruments 
are  too  well  known 
to  need  more  than 
the  shortest  refer¬ 
ence  here.  Electrum 
is  the  best  material 
for  their  construc¬ 
tion  on  account  of 
its  lightness  and 
freedom  from  lia¬ 
bility  to  tarnish. 
The  legs  should  be 
jointed,  and  needle 
points  should  be 
chosen  as  causing 
less  damage  to  the 
drawing-paper,  and 
admitting  of  greater 
accuracy  in  their 
use. 

Needie  Points.  — 
There  are  several  de¬ 
scriptions  of  needle 
points  made,  per¬ 
haps  the  best  being 
that  shown  in  Fig. 
35,  and  patented  by 
Mr.  W.  F.  Stanley. 
In  this  the  needle  is 
held  by  a  small  bolt, 
pierced  at  one  end  by  a  hole  through  which 
the  needle  passes.  A  nut  on  the  outer  end 
of  the  bolt  enables  the  needle  to  be  firmly 
clamped  against  the  leg  of  the  instrument. 
With  this  arrangement  the  needle  can  be 
adjusted  so  as  to  project  a  very  little  way 
beyond  the  shoulder  at  the  bottom  of  the 
leg,  which  acts  as  a  stop  to  prevent  the 
needle  penetrating  too  far  into  the  paper. 

Hair  Dividers. — For  comparing  or  setting 
off  small  distances  with  great  accuracy,  hair 
dividers  are  useful,  though  with  care  an 
equal  amount  of  accuracy  can  be  obtained 
with  the  ordinary  dividers.  The  distinguish¬ 
ing  feature  of  the  instrument  is  that  one 
leg  of  the  compasses  is  fitted  with  a  steel 
spring,  as  shown  in  Fig.  36,  with  an  adjust¬ 
ing  screw.  In  using  the  instrument  it  is 
first  set  approximately  to  the  desired 
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measurement  by  opening  the  legs  in  the 
usual  way,  and  the  final  adjustment  then 
made  by  turning  the  milled  head  of  the 
adjusting  screw. 

» 'Spring  Bows. — For  fine  work  the  small 
spring  bows  sold  in  sets  of  three,  comprising 
dividers  and  pen  and  pencil  bows,  are  indis¬ 
pensable.  They  are  among  the  best  known  of 
all  instruments,  and  as  there  is  nothing  that 
calls  for  special  remark  about  them,  it  will 
not  be  necessary  to  describe  or  illustrate 
them  here. 

Pump  Pen. — A  form  of  spring  bow  which 
is  known  as  the  “pump”  pen  is  shown  in 
Fig.  37.  In  this  the  centre  point  consists  of 
a  straight  steel  rod  about  4  in.  long.  The 
pen  or  pencil  is  attached  to  a  tube  or  sleeve 
which  revolves  freely  around  the  steel 
centre.  The  method  of  us;ng  is  to  place  the 
forefinger  of  the  right  hand  on  the  top  of 
the  centre  rod, 
placing  the  latter 
vertically  on  the 
paper,  then  to  ro¬ 
tate  the  pen  with 
the  other  fingers 
of  the  same  hand 
while  holding  the 
centre  rigid.  By 
this  means  the 
sliding  of  the 
centre  point  and 
consequent  tearing 
of  the  paper  are 
rendered  impossi¬ 
ble.  The  pen  and 
pencil  points  are  in¬ 
terchangeable,  and 
as  a  much  larger 
circle  can  be  de¬ 
scribed  with  this 
instrument  than 
with  the  ordinary 
spring  bows,  it  is 
a  useful  article. 

The  method  of 
holding  it  when  in 
use  is  illustrated 
in  Fig.  38. 


electricity  is  passed  through  the  wire.  I 
shall  take  it  for  granted  that  you  know  the 
iron  becomes  a  magnet  as  long  as  the  current 
flows  ;  but  there  are  other  laws  to  be  con¬ 
sidered  of  great  importance  to  us  at 
present. 

Take,  for  instance,  a  small  bar  of  iron,  as 
in  Fig.  1  ;  hold  one  end  in  your  left  hand, 
and  commence  winding  from  your  left  hand 
towards  the  other  end  as  the  hands  of  a 
clock  turn — that  is,  away  from  you  on  top 
of  the  iron,  and  towards  you  underneath.  If 
you  now  pass  a  current  of  electricity  through 
the  wire  coil,  from  the  left-hand  tag  end  to 
the  right-hand  tag  end— that  is,  the  carbon 
of  a  battery  cell  to  the  left  hand,  and  the  zinc 
to  the  right — the  end  of  the  iron  you  have 
in  your  left  hand  becomes  a  north  pole  of  a 
magnet,  and  the  end  that  is  at  your  right 
hand  becomes  a  south  pole. 


ELECT  It  0- 

MOTORS. 

SIEMENS'  H  GIR- 
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Electro-Motors. 
Figs.  7,  8. 


Figs.  1,  2,  3,  4.— Coils  and  Bar  Magnets.  Figs.  5,  6.— Motors  driven  in  Series. 
-Motors  driven  in  Parallel.  Figs.  9.  10.— Motors  driven  witli  Two  Batteries. 


Introduction— Magnets  and  Coils— Pole  to 
Poi.e  —  Commutator  —  Motor  in  Series  — 
Motor  in  Parallel — With  Two  Batteries 
— Final  Remarks. 

Introduction. — This  form  of  motor  has  been 
chosen  partly  because  of  its  simplicity  of 
construction,  and  partly  as  it  is  such  a 
favourite  form  for  small  motors  with  the 
amateur ;  also  because  there  are  many 
professional  workmen,  who  have  been  em¬ 
ployed  for  some  time  making  and  putting 
together  such  motors  as  the  Griscom,  etc., 
who  are  still  unable  to  say  why  they  go 
round,  or  why  they  go  in  a  certain  direction. 
I  shall  endeavour  in  this  paper  to  make 
these  facts  clear  to  all,  by  illustrating  some 
of  the  laws  that  govern  this  type  of  machine, 
without  in  any  way  going  into  the  subject 
of  construction.  This  task  that  I  have  set 
myself  I  am  going  to  try  and  perform  with 
the  use  of  as  few  technical  terms,  etc.,  as  I 
can,  so  that  all  may  understand. 

Magnets  and  Coils. — The  first  and  princi¬ 
pal  rule  to  understand  is  what  happens  when 
a  length  of  covered  copper  wire  is  wound 
round  a  bar  of  soft  iron,  and  a  current  of 


Now  take  the  iron  bar,  but  wind  it  in  the 
reverse  way— that  is,  against  the  hands  of  a 
clock,  as  in  Fig.  2 ;  or  pass  the  wire  away 
from  you  when  under  the  iron,  and  towards 
you  when  on  top  ;  then  pass  the  current,  as 
before,  from  the  left-hand  tag  end  to  the 
right,  and  the  poles  will  be  reversed— that  is, 
the  north  pole  will  be  nearest  your  right 
hand  and  the  south  pole  in  your  left. 

If  you  will  now  look  at  Fig.  3,  you  will  see 
that  it  is  wound  just  the  same  as  Fig.  1,  only 
the  current  is  passed  from  the  right  hand  to 
the  left ;  this  will  cause  the  poles  to  be  re¬ 
versed.  Also,  if  you  look  at  Fig.  4,  you  will 
see  that  it  is  wound  the  same  as  Fig.  2  ;  but 
by  reversing  the  direction  of  the  current  the 
poles  again  become  reversed,  as  in  the  other 
case.  This  is  what  happens  in  an  armature 
when  the  brushes  cross  the  insulating  strips : 
the  poles  are  reversed  by  the  current  being 
reversed,  although  the  wdnding  remains  the 
.same.  - 

A  very  good  way  to  master  this  rule  is  to 
do  as  I  did — some  years  ago  now.  Per¬ 
haps  I  was  rather  thick,  but  I  was  deter¬ 
mined  to  be  the  master.  I  got  a  bit  of  wood, 


and  marked  one  end  “  S  ”  and  the  other  end 
“  N  ”  ;  then  a  piece  of  string.  On  one  end  I 
had  a  small  label,  upon  winch  I  wrote  “  +,” 
or  positive  ;  on  the  other  end  another  label 
with  ,”  or  negative,  upon  it.  With  this 
amusing  toy  I  used  to  practise  at  odd  times, 
until  I  was  able,  at  a  glance,  to  tell  what 
was  what. 

Pole  to  Pole. — The  next  great  law  to  be 
observed  is  short  and  important.  If  you 
bring  two  poles  of  the  same  kind  near  each 
other,  they  will  repel  one  another ;  if  you 
bring  two  different  poles  together,  they  will 
be  attracted — that  is,  north  to  north,  repul¬ 
sion  ;  south  to  south,  repulsion  ;  but  north 
to  south,  attraction. 

Commutator. — In  the  diagrams  of  motors 
(Fig.  5  to  Fig.  10),  the  commutators  and 
brushes  have  been  left  out,  in  order  to  make 
the  drawings  as  simple  as  possible ;  but  it 
must  be  clearly 
understood  that, 
when  the  two  poles 
of  the  armature 
are  opposite  the 
two  poles  of  the 
field  -  magnets,  at 
that  moment  the 
two  brushes  are 
resting  upon  the 
insulating  strips  of 
the  commutator ; 
immediately  after 
that  (the  armature 
being  in  motion), 
the  current  is 
changed  through 
the  armature  and 
its  poles  reversed. 
This  is  not  exactly 
absolutely  the  fact 
in  practice,  but 
in  this  case,  for 
theory,  we  must 
assume  it  to  be  so. 

Motor  in  Series. 
— Let  us  now  in¬ 
vestigate  a  motor 
of  our  type  driven 
in  series— that  is, 
the  current  passing 
first  through  the 
magnets,  then 
through  the  arma¬ 
ture,  and  so  back 
to  the  battery — 
or  the  reverse  :  i.e., 
through  the  arma¬ 
ture  first,  then  the  magnets,  and  so  back  to 
the  battery,  as  in  Figs.  5  and  6.  It  may  ap¬ 
pear  a  curious  fact,  but  whichever  way  you 
send  a  current  through  a  motor,  when  in 
series  as  shown,  it  will  rotate  the  same  way. 

Let  us  take  Fig.  5,  and  follow  the  winding, 
starting  from  the  battery.  We  will  suppose 
that  you  wind  as  the  current  flows.  The 
first  magnet  core  that  you  come  to  is  the  left- 
hand  one  ;  this,  you  will  observe,  is  wound 
as  the  iron  bar  in  Fig.  4,  and,  if  you  have 
understood  the  foregoing  law,  you  will  see 
that  you  leave  a  south  pole  behind  you. 
Crossing  over  to  the  other  core,  you  wind 
against  the  clock,  which  brings  you  up  to  a 
north  pole.  After  this  the  current  goes  to  a 
brush, then  through  the  commutator  (which 
are  not  shown),  and  into  the  armature, 
which  is  wound,  as  you  will  observe,  as  the 
bar  in  Fig.  3 — a  north  pole  to  the  right  hand 
and  a  south  pole  to  the  left.  After  this,  the 
current  again  goes  through  the  commuta¬ 
tor  and  the  other  brush,  and  returns  to  the 
battery. 

If  you  will  now  look  at  the  position  of  the 
armature  in  diagram  (Fig.  5),  you  will  see 
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Fig  1. 


that  I  have  drawn  it  just  a  little  off  the 
straight,  so  that  the  brushes  are  not  on  the 
insulating  strips,  but  are  in  contact,  so  the 
current  will  how  through  the  whole  machine. 
Now  see  what  happens.  There  is  a  south 
pole  of  the  armature  against,  or  near  to,  a 
south  pole  of  the  magnets,  and  a  north  pole 
of  the  armature  near  a  north  pole  of  the 
magnets.  This  means  repulsion  directly,  so 
that  the  motion  the  armature  takes  is  as  in¬ 
dicated  by  the  curved  arrow  above  it;  which, 
by  the  way,  shows  the  motion  in  all  the  dia¬ 
grams.  Now,  this  motion  continues  until  the 
south  pole  of  the  armature  nears  the  north 
pole  of  the  other  magnet ;  then,  as  they  are 
of  different  poles,  they  will  attract  each 
other  until  the  south  pole  of  the  armature 
has  arrived  exactly  opposite  the  north  pole 
of  the  magnet.  At  that  moment  the  brushes 
cross  the  insulating  strips,  and  change  the 
poles  of  the  armature,  and  our  south  pole, 
in  the  armature  that  was,  becomes  a  north, 
and  then  like  poles  are  again  together  and 
repulsion  commences,  causing  a  continuation 
of  the  same  motion. 

If  you  now  reverse  your  battery,  as  in 
Fig.  6,  and  follow  out  the  winding,  you  will 
find  that  every  pole  has  been  changed,  so 
that  again  we  have  like  poles  to  like,  which 
causes  the  motion  to  be  the  same  as  in 
Fig.  5.  This  means  that,  if  a  motor  is  driven 
in  series,  the  motion  will  be  in 
the  same  direction  whichever 
way  the  current  goes. 

Motor  in  Parallel.  —  Vie  will 
now  consider  what  happens  when 
we  drive  our  motor  in  parallel ; 
that  is,  the  current  from  the  bat¬ 
tery  is  divided — part  is  shunted 
to  the  magnets,  and  part  to  the 
armature.  After  the  divided  cur¬ 
rent  has  passed  through  the  ma¬ 
chine  they  again  meet  in  one 
wire  and  return  to  the  battery. 

If  you  will  follow  the  windings, 
and  the  direction  of  the  current 
in  Fig.  7,  you  will  see  what  is 
meant ;  you  will  observe  that 
the  left-hand  magnet  is  the  same  as  Fig.  5, 
and  will  be  south ;  the  other  must,  of 
course,  be  north,  as  the  two  magnets  must 
always  be  wound  so  as  to  be  of  different 
poles.  Now  follow  out  the  branch  of  the 
current  which  passes  through  the  arma¬ 
ture  ;  this  will  enter  on  the  left-hand  side 
and  be  wound  with  a  coil,  going  with  the 
hands  of  a  clock.  As  in  Fig.  1,  this  will 
give  a  north  pole  to  the  left,  and  a  south 
pole  to  the  right ;  the  current  then  goes 
through  the  commutator,  etc.,  and  joins  the 
current  from  the  magnets,  and  so  to  the 
battery. 

In  this  case  you  will  see  that  you  have 
unlike  poles  near  each  other  ;  this  causes 
attraction,  and  the  armature  rotates  in  the 
opposite  direction  to  both  Figs.  5  and  6. 

Now  see  what  happens  when  you  reverse 
the  shunted  part  of  the  current  through  the 
armature,  and  leave  the  part  of  the  current 
through  the  magnets  as  it  was.  Fig.  8  will 
show  you  this.  You  have  like  poles  to  like, 
causing  repulsion,  and  the  motion  of  the 
armature  is  reversed,  turning  the  same  as  in 
Figs.  5  and  6.  You  would  also  get  a  reversal 
by  reversing  the  current  through  the  mag¬ 
nets,  keeping  the  current  in  the  armature 
the  same  as  in  Fig.  7. 

With  Two  Batteries. — For  further  expla¬ 
nation,  we  will  suppose  that  you  drive  your 
motor  with  two  batteries  instead  of  one — 
viz.,  one  to  excite  the  magnets,  and  the  other 
the  armature,  as  in  Figs.  9  and  10.  If  you 
now  follow  out  the  windings,  and  the  di¬ 
rection  of  the  current,  as  you  have  done  in 


all  the  other  cases,  you  will  be  able  to  see 
what  happens  and  which  way  the  armature 
will  move.  Here,  as  in  the  case  of  the  motor 
driven  in  parallel,  if  you  reverse  the  current 
in  either  the  magnets  or  the  armature,  you 
will  reverse  the  motor. 

Final  Remarks. — You  may,  perhaps,  have 
noticed  that  all  the  diagrams,  from  Fig.  5  to 
I  ig.  10,  are  in  fact  all  wound  the  same  way  ; 
this  has  been  done  to  show  some  of  the 
different  ways  that  one  motor  can  be  driven, 
by  making  different  combinations  with  the 
current.  If  I  had  drawn  all  the  combina¬ 
tions  in  windings  and  all  the  combinations 
in  currents  that  were  possible,  I  should  very 
nearly  half  fill  up  one  whole  number  of 
Work  ;  but  as  there  are  many  more  com¬ 
binations  than  those  that  I  have  shown, 
you  will  find  it  of  use  to  yourself  if  you 
sketch  out  a  few  skeleton  diagrams,  and  put 
the  windings  and  currents  in  in  different 
ways  to  these,  and  work  out  the  motions 
yourself. 

Let  us  take  an  example.  You  are  an 
amateur,  and  have  just  bought  the  castings 
of  a  small  model  H  girder  motor  ;  but  you 
are  very  anxious  that  it  should  work  in  the 
reverse  way  to  Figs.  5  and  6,  when  driven  in 
series.  Now,  all  you  have  to  do  is  to  wind 
the  magnets  as  in  Figs.  5  and  6,  but  in 
winding  the  armature  you  must  wind  it  as 


Fig.  3. 


Utensils  for  the  Garden.  Fig.  1.— Completed  Frame.  Fig.  2. 
Construction  of  Two  Frames  from  Packing-Case.  Fig. 
Glass.  Fig.  4.— Section  of  Zinc  Sash-Bar. 


in  Fig.  4  ;  or,  on  the  other  hand,  wind  the 
armature  as  it  is  in  Figs.  5  and  6.  but  re¬ 
verse  the  twist  in  the  magnets.  Then  you 
will  have  a  motor  that,  when  driven  in 
series,  will  have  a  reverse  direction  to  that 
in  Figs.  5  and  6. 

All  this  may  seem  very  complicated,  but 
it  is,  in  fact,  very  simple — once  having  mas¬ 
tered  the  law  of  winding  a  simple  bar  of 
iron,  and  always  remembering  that  two  like 
poles  repel,  and  two  unlike  poles  attract  each 
other. 

As  a  final  remark,  I  trust  that  none  of  my 
readers  who  have  good  motors  will  try  any 
of  these  experiments  upon  them,  as  the 
chances  are  they  will  ruin  their  machines. 
Always  drive  your  motor  with  the  current 
for  which  it  was  built.  If  you  want  to  try 
these  sort  of  experiments,  rig  up  a  small 
motor  for  yourself,  which  will  do  no  harm  if 
you  do  happen  to  ruin  it. 


SIMPLE  UTENSILS  FOR  THE  GARDEN. 

BY  C.  MAYNARD  WALKER. 

A ■ Propagating  Frame. 

One  of  the  most  useful  articles  in  connection 
with  gardening  is  a  propagating  frame,  to 
be  used  as  a  cold  frame  alone  or  over  a  hot 
bed  ;  and  although  it  is  useful  at  all  times 
of  the  year,  it  is  especially  so  in  the  spring, 
when  one  is  anxious  to  get  forward  seedlings 
and  growing  plants  ;  so  we  will  take  that 
first  (Fig.  1).  It  is  a  very  easily  constructed 


piece  of  work  to  anyone  who  is  accustomed 
to  the  use  of  the  simplest  tools  ;  the  question 
of  size  is  one  that  each  must  determine  for 
himself,  having  regard  to  the  position  in  the 
garden  it  is  to  occupy  ;  and  the  cost  will 
vary,  of  course,  not  only  as  to  the  size,  but 
the  quality  and  substance  of  the  material. 
And  here  let  me  say  that  to  anyone  living 
in  London  or  other  large  town,  where  a 
large  packing-case  can  be  readily  bought  for 
a  trifle,  a  somewhat  rough  but  just  as  useful 
a  frame  can  be  very  cheaply  and  easily 
turned  out.  I  have  two  of  this  kind  in  use. 
I.  bought  a  packing-case,  which  measured 
3  ft.  6  in.  long  by  2  ft.  4  in.  wide  and  deep, 
and,  having  marked  it  off  as  in  Fig.  2,  I 
cut  with  a  rip-saw  the  two  frames  from 
the  one  box,  taking  care  to  nail  up  securely 
the  top  and  bottom  of  the  box  before  saw¬ 
ing  it,  so  as  to  keep  it  rigid  ;  afterwards 
removing  them,  as,  of  course,  the  frame 
does  not  require  any  wood  on  the  under¬ 
side.  But,  failing  any  such  opportunity, 
we  must  make  our  frame  with  new  wood. 
The  measurements  given  above  will  be 
found  to  be  convenient  for  general  pur¬ 
poses.  Deal,  about  ^  in.  or  1  in.  thick, 
should  be  used  for  the  sides,  and  1J  in.  for 
the  uprights,  which  should  be  a  few  inches 
deeper  than  the  frame.  If  the  worker  is 
not  accustomed  to  rough  joinery,  he  will 
better  ensure  truthfulness  in  the 
completed  work  if  he  temporarily 
battens  together  the  planks  which 
are  to  form  the  two  longest  sides 
by  nailing  two  strips  of  wood 
across  them  at  both  ends,  then 
sawing  the  planks  to  the  required 
measure  and  slope,  and  attaching 
them  to  the  uprights,  leaving  a 
space  the  thickness  of  the  end 
planks  ;  then,  having  cut  up  the 
latter,  put  the  whole  together 
with  2  in.  French  nails.  A  true 
-Showing  ar>d  substantially  made  frame 
j.— Hand-  should  be  the  result. 

The  glass  frame  for  the  top 
should  be  very  strong.  The  outer 
frame  should  be  not  less  than  1  in.  thick 
and  3  in.  wide,  made  on  the  flat ;  and 
if  the  measurements  referred  to  be  adopted, 
three  sash -bars  should  be  fixed  length¬ 
wise,  and  equidistant  from  the  edge  of 
the  frame.  Sash-bars  in  lengths  can  be 
bought  at  almost  any  timber-yard ;  but 
if  not,  can  be  readily  roughed-up  by  join¬ 
ing,  say,  a  strip  of  wood,  £  in.  thick,  upon 
another,  say  1  in.  These  must  be  se¬ 
curely  fitted  to  the  frame,  and  should  be 
let  in  the  wood  at  both  ends,  as  well  as 
nailed.  Give  the  frame  a  coat  of  paint 
before  glazing,  and  for  the  latter  purpose 
use  common  window-glass — costing  2d.  or 
under  per  foot — and  ordinary  putty.  The 
glazed  frame  is  better  adapted  to  retain 
warmth  when  the  edges  are  “  lipped,”  by 
fitting  all  round  vertical  strips  of  wood,  so 
that  the  lid  of  frame  laps  over  the  lower 
part  a  convenient  space — say,  2  in.  The 
earth  is  usually  dug  out  to  form  a  manure- 
pit.  It  is  very  convenient  to  have  a  number 
of  hand-lights  (Fig.  3),  which  can  be  tem¬ 
porarily  covered  over  newly-planted-out 
things.  These  can  be  made  very  cheaply. 
Ready-drawn  zinc  sash-bar  can  be  bought  in 
8  ft.  lengths  at  any  zinc-worker’s.  This 
material  has  a  round  bead  and  a  rebate  on 
either  side  (Fig.  4)  about  £  in.  wide.  To 
make  a  hand-light,  you  have  to  simply  cut 
up  the  zinc  into  the  required  lengths  and 
solder  them  together,  so  as  to  form  a  tri¬ 
angular  or  any  shaped  frame,  which,  being 
glazed  with  common  glass,  forms  a  most 
handy  and  useful  garden  appliance. 
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Electrical  Surveyors. — Judging  from 
the  discussion  which  took  place  between 
witnesses,  experts,  and  the  jury  in  connection 
with  the  recent  fatal  fire  at  a  famous  London 
supper  room,  there  would  seem  to  be  more 
danger  in  connection  with  electric  lighting 
than  the  general  public  suppose.  In  answer 
to  the  question  of  a  juror  :  “  Do  you  con¬ 
sider  that  the  fire  was  caused  by  the  electric 
light?”  an  expert  responded,  “I  think  it  is 
distinctly  possible,  but  I  find  no  definite 
tangible  evidence  to  that  effect  an  answer 
which  admits  the  fire  risks  involved  in 
electric  lighting  and  fittings.  Far  be  it  from 
us  to  discourage  the  use  of  the  electric  light, 
or  to  shut  our  eyes  to  the  fact  that  the  new 
illuminant  will  not  only  eventually  succeed 
gas,  but  will  prove  the  great  propelling  and 
motive  power  of  the  future.  On  this  very 
account,  however,  and  because  it  is  likely  to 
become  so  generally  adopted  for  social  and 
commercial  purposes,  we  submit  that  the 
question  of  thoroughly  qualified  and  duly 
accredited  inspectors  for  work  carried  out 
becomes  a  matter  of  moment — one  which 
the  London  County  Council  and  Local 
Government  Boards  should  grapple  with 
without  loss  of  time.  When  the  electric 
light  surrounds  us  on  every  side,  and  wrests 
the  palm  from  gas  in  our  every  apartment, 
what  will  be  the  emergency  qualities  of  the 
average  domestic,  or  even  the  major  domo  ? 
After  many  years’  experience  with  it,  the 
fashion  remains  of  seeking  for  an  escape 
of  gas  with  a  lighted  candle,  and  if  this 
ignorance  prevails  in  respect  to  gas,  what 
shall  we  say  for  the  mysteries  involved  in 
electric  lighting  with  its  systematically  con¬ 
cealed  wires  and  fittings?  The  subject  of 
electrical  training  and  qualification  is  now  of 
aramount  importance,  and  the  powers  that 
e  cannot  too  soon  commence  to  take  steps 
to  establish  a  system  of  properly  qualified 
practitioners  in  the  science,  whose  work, 
when  done,  shall  be  subject  to  being  passed 
by  the  electrical  surveyor  or  inspector.  These 
latter  should  be  men  who  have  given  proof 
by  examination  of  qualifications  as  electrical 
scientists.  An  electrical  college,  empowered 
to  graut  diplomas,  would  find  ample  work 
before  it  in  the  near  future,  both  as  regards 


training  classes  for  electrical  students  and 
empowering  them  to  practice  as  soon  as 
qualified.  Certainly  these  would  be  the 
better  men  to  carry  out  electric  lighting  with 
safety  to  life  and  property,  and  with  the 
insurance  companies  in  a  contentious  mood 
concerningclaims  from  electric  light  mishaps, 
many  wise  people  will  defer  their  installa¬ 
tions,  preferring  the  miseries  of  gas  until 
they  can  be  assured  of  absolute  safety  with 
the  new  illuminant.  Unless  this  subject  of 
electric  lighting  be  put  upon  some  such 
basis  as  this,  and  the  touting  tradesman 
debarred  from  undertaking  work  he  knows 
nothing  about,  the  public  may  one  day  find 
itself  in  a  fog  in  real  earnest,  for  though, 
curiously  enough,  all  the  cunningly  devised 
appliances  for  effecting  capital  punishment 
by  electricity  seem  to  fail,  it  appears 
ridiculously  easy  to  !  court  a  simple  and 
instantaneous  death — when  not  required — 
by  the  mere  accidental  acquaintance  with 
electric  currents  and  wires. 

Development  of  Inventions.  —  Al¬ 
though  it  is  undoubtedly  the  fact  that  a 
majority  of  the  inventions  of  our  times  fall 
into  oblivion  through  inutility  or  lack  of 
novelty,  yet  it  must  be  admitted  that  many 
inventions  genuine  and  novel,  and  of  real 
value,  are  lost  by  reason  of  the  inventor’s 
want  of  capital  and  influence.  This  is  to  be 
regretted  not  only  on  account  of  the  inventor 
himself,  but  also  in  the  interests  of  the 
community  at  large.  The  unwritten  history 
of  inventors  is  far  from  being  encouraging — 
we  get  glimpses  of  it  at  times ;  the  origi¬ 
nators  of  new  ideas  do  not  often  reap  their 
reward  if  they  have  not  the  sinews  of  war 
wherewith  to  fight  the  financial  battle, 
without  which  very  few  new  inventions  can 
reach  the  market.  Inventions  in  their  work¬ 
able  forms  must  come  from  practical  men, 
and  those  who  are  intelligent  enough  to 
improve  our  methods  and  machinery  should 
be  encouraged  in  exercising  their  faculties 
of  originating  and  improving.  Societies  and 
institutes  have  been  founded  with  this  view, 
hut  matters  at  present  do  not  seem  to  be 
-better  in  this  respect  than  they  were  twenty 
or  thirty  years  since.  A  new  association  has 
now  been  registered  to  take  up  inventions 
with  a  view  to  their  development,  but  it 
remains  to  be  seen  whether  its  mode  of  pro¬ 
cedure  will  be  beneficial  in  the  way  of 
rescuing  useful  inventions  from  neglect. 
There  are  some  very  delicate  points  to  be 
dealt  with  in  considering  the  advisability  of 
taking  up  an  invention  and  spending  money 
on  testing  its  utility.  It  is,  to  a  great  extent, 
a  speculation  ;  there  may  be  a  market  for  a 
certain  machine  promising  a  rich  return,  and 
a  short  time  after  the  completion  of  such 
machine  a  cheaper  or  better  one  may  be 
produced  to  compete  with  it,  or  even  that 
which  is  produced  by  it  may  be  displaced  by 
other  material.  On  the  other  hand,  by 
overlooking  the  possibilities  underlying  a 
crude  invention,  great  opportunities  of  ad¬ 
vancement  and  profit  may  be  lost.  New 
discoveries  and  startling  inventions  are 
almost,  if  not  quite,  things  of  the  past,  but 
there  is  much  more  to  be  done  in  the  way 
of  perfecting  than  ever  has  been  done  in 
inventing,  and  it  is  sincerely  to  be  hoped 
that  the  new  association  will  prove  to  be  a 
potent  agency  in  aiding  progress.  We  see 
nO  reason  why  an  undertaking  of  this  kind 
should  not  succeed,  and  if  conducted  upon 
sound  business  lines  we  believe  it  will  be 
beneficial  to  inventors  all  over  the  country. 
Their  views  upon  the  matter  ought  to  be 
heard,  however,  by  the  promoters  of  the 
association.  Work  is  open  to  them. 
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IRCULAR  DESIGN  FOR  REPOUSSE, 
CARVING,  MODELLING,  ETC. 

BY  J.  EADIE-REID. 

his  design,  which  is  one  of  several  which 
e  hope  to  give  in  Work,  has  been 
rawn  specially  with  a  view  to  its  being  of 
jeneral  value  to  our  readers  engaged  in 
ifferent  pursuits — some  repousse,  others 
irvers,  decorators,  etc. — modifying  the  de- 
lils  in  each  case  to  suit  the  peculiar  method 
■  material  employed.  The  desire  of  the 
jesigner  has  already  been  enlarged  upon 
i  a  former  article— namely,  that  the  de- 
gns  submitted  are  intended  to  form  the 
is  is  of  suggestions  to  the  art  workman, 
>  assist  him  in  starting  a  train  of  thought 


of  his  own.  Then,  and  only  then,  will  he 
experience  the  keen  pleasure  that  neces¬ 
sarily  accompanies  the  realisation  of  our 
ideas  ;  not  merely  to  trace  the  lines  of 
our  illustration,  but  diligently  striving  to 
reconstruct  the  designs — to  feel,  as  he 
works,  the  meaning  and  spirit  of  each 
detail,  while  the  effect  of  the  whole  is 
preserved. 

For  instance,  in  drawing  the  ornament 
which  fills  the  circular  border,  the  leading 
lines  form  practically  the  skeleton  or  frame¬ 
work,  and  must  be  defined  at  the  outset; 
otherwise,  the  whole  will  prove  a  disjointed 
failure.  The  circular  lines  of  the  plaque 
itself  will  suggest  the  inclination  and  direc¬ 
tion  of  these  lines.  Having  determined  these, 
and  made  up  our  minds  as  to  the  manner  in 


Circular  Design  for  Working  in  Repousse,  Carved  Wood,  or  Painted  Decoration,  with  Borders  varied  and  cornered  for  Square,  such  as  Tray. 

Fig.  1.— Arc,  as  compared  with  Fig.  2  (Ellipse). 
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which  the  ground-lines  are  to  be  clothed,  we 
must  draw  the  details  firmlyand  deliberately. 
“  He  who  hesitates  is  lost  ”  is  equally  true 
of  the  ornamentist.  Again,  in  the  repetition 
of  the  forms  we  must  be  careful  that  the 
lines  flow  sweetly  into  one  another;  other¬ 
wise,  we  shall  have  the  discordant  effect  of 
lines  broken  at  intervals,  and  having  no  ap¬ 
parent  definite  connection  with  each  other. 
Each  line  in  itself  is  of  vital  importance  to 
the  whole  ;  take  it  away,  and  its  absence 
will  be  painfully  evident. 

In  analysing  the  forms,  you  will  find  that 
the  curves  of  the  principal  forms  are  ellip¬ 
tical. 

We  have  not  far  to  seek  for  an  explana¬ 
tion  of  this.  The  eye  is  never  satisfied  with 
lines  the  origin  of  which  can  be  detected 
without  difficulty — as  in  the  case  of  the  arc, 
the  least  beautiful  of  curves — lines  which 
in  themselves  bear  evidence 
of  thought  being  more  pleas¬ 
ing,  according  to  the  degree 
of  subtlety  displayed.  Take, 
for  example,  the  ellipse, 
struck  from  three  or  more 
centres.  A  simpler  method, 
perhaps,  is  to  conceive  the 
curve  as  formed  of  straight 
lines — the  longer  the  better, 
in  proportion  to  the  scale 
on  which  you  are  working. 

(See  Fig.  2,  Ellipse.) 

The  figure  forming  the 
principal  feature  of  the 
centre  panel  must  be  care¬ 
fully  drawn,  separately,  and 
transferred  to  its  position. 

The  proportions  must  be 
religiously  preserved ;  other¬ 
wise,  you  will  never  succeed 
in  keeping  the  grace  and 
freedom  of  the  pose. 

The  lines  of  the  figure 
have  been  carefully  studied 
in  relation  to  their  harmony 
with  the  space  occupied.  In 
treatment  it  must  be  strictly 
decorative,  carrying  the  sug¬ 
gestion  only  as  far  as  your 
material  will  allow. 

We  might  say  that  in  the 
carving  greater  finish  in  the 
details  might  be  expected 
than  would  be  found  in  the 
repousse  work  ;  but  the  mass 
will  still  have  the  same 
effect. 

The  drapery  will  require 
careful  studying,  lest,  while 
preserving  the  lines  of  the 
figure,  you  fall  into  the  trap  of  making  the 
drapery  too  “  pipey.”  It  will  be  seen,  on 
looking  at  the  border,  that  three  different 
designs  have  been  suggested  for  this  feature. 
It  is  intended  that  one  only  should  be  used 
at  a  time. 

Now  as  to  the  purposes  our  designs  might 
be  applied  in  decoration.  The  repousse 
plaque  has  already  been  spoken  of ;  to  the 
china  painter  it  will  be  found  useful.  The 
centre,  modelled  in  terra-cotta,  might  be 
used  in  the  carrying  out  of  the  design  for 
a  fireplace  that  appeared  in  No.  146, 
Vol.  III.  In  painted  decoration  it  would 
give  scope  to  the  decorator — used  as  a 
panel  in  a  frieze — and  afford  a  chance  for 
a  bit  of  glowing  colour  if  treated  on  a  gold 
background. 

_ The  fretworker  could  turn  it  to  account, 

and  the  wrought-iron  worker  might  not 
do  amiss  with  it.  Treated  in  silks  and 
materials,  or  painted,  it  could  be  used  for 
a  pianoforte  back. 


MODEL  BOAT-MAKING  FOR  BOYS. 

BY  A  CRAFTSMAN. 

Mast-holes  —  Binnacle — Cleats — Arrangement 
of  the  Rigging  in  Cutters  and  Schooners— 
Masts. 

We  must  now  turn  our  attention  to  the 
mast-holes.  These  are  bored  in  the  deck 
with  a  centre-bit,  and  wooden  sockets  are 
fitted  into  them.  One  of  these  sockets  is 
represented  by  Fig.  14.  It  is  turned  out  of 
boxwood,  and  is  fastened  into  its  place  with 
four  small  screws.  The  shape  of  the  bin¬ 
nacle  is  shown  in  Fig.  15.  It  is  also  made 
of  boxwood,  and  its  upper  part  is  hollowed 
out  to  contain  the  compass.  It  is  fitted  into 
the  deck  in  the  same  way  that  the  capstan 
is.  The  compass  can  be  bought  at  any  shop 
where  models  are  sold,  and  should  be  less 


than  1  in.  in  diameter.  The  pieces  of  brass 
wire  (m,  Fig.  9,  page  155)  are  shaped  as  shown 
in  Fig.  16.  The  ends  are  pointed  and  ham¬ 
mered  into  the  deck,  care  being  taken  not  to 
split  it.  The  cleats  are  made  in  wood  and 
brass  in  the  shapes  shown  in  Figs.  17,  18, 
and  19.  The  kind  of  cleat  represented  by 
Fig.  17  is  fastened  down  by  two  small  screws 
passed  through  it,  the  others  having  pointed 
ends,  sc  that  they  can  be  hammered  into 
the  deck.  Fig.  20  shows  the  manner  of 
mounting  cannons  with  a  swivel  arrange¬ 
ment.  The  lower  end  of  the  support  of  the 
trunnion  is  pointed,  so  that  it  can  be  fas¬ 
tened  on  to  the  deck  by  simply  hammering 
it  in. 

These  are  all  the  deck  fittings  which  are 
generally  used  on  model  ships.  If  you  do 
not  care  for  the  trouble  of  making  them 
yourself,  you  can  buy  them  beautifully  made 
at  the  Model  Dockyard.  If  you  are  con-  j 
structing  a  one-masted  vessel,  the  only  j 
difference  in  the  arrangement  of  the  deck 


fittings  will  be  that  only  one  mast-hole,  two 
pieces  of  bent  wire,  two  hatchways,  and 
fewer  skylights  will  be  required. 

A  few  touches  of  paint  must  now  be 
added  to  the  hull  and  deck.  All  iron  eyes 
and  heads  of  screws  must  be  touched  up 
with  black  paint,  and  a  few  touches  of  red 
and  black  paint  judiciously  added  to  the 
skylights  will  improve  their  appearance.  A 
figurehead  can  also,  if  you  wish,  be  fixed  on 
to  the  bows. 

We  must  now  turn  our  attention  to  the 
masts  and  rigging.  Fig.  21  shows  the  man¬ 
ner  in  which  a  cutter  is  rigged.  There  is 
one  mast,  f,  on  the  top  of  which  is  a  top¬ 
mast,  n.  It  has  a  mainsail,  a,  a  topsail,  b, 
and  jib  and  foresail,  c  and  D.  The  mainsail 
is  fastened  to  a  spar,  j,  called  the  gaff,  and 
to  another  spar,  I,  called  the  boom.  The 
mast  is  supported  by  mainstays,  G,  and  by  a 
forestay,  h.  The  bowsprit  is 
secured  by  a  stay,  E,  and 
two  sidestays.  The  main¬ 
sail  and  foresail  are  fastened 
to  rings  which  run  along  the 
wires,  m  (see  Fig.  9),  by 
pieces  of  string  called 
“  sheets.”  The  sails  are  let 
up  and  down  by  pieces  of 
string  called  halyards,  which 
pass  over  pulleys  down  to 
the  deck,  where  they  are 
fastened  round  cleats.  The 
mast  is  sometimes  provided 
with  two  backstays  (m,  Fig. 
21),  which  pass  from  the 
topmast  and  are  fastened  on 
to  the  outside  of  the  hull, 
but  nearer  to  the  stern  than 
the  mainstays. 

Fig.  22  is  an  illustration 
of  the  rigging  of  a  fore-and- 
aft  schooner.  It  has  two 
mainsails,  two  topsails,  a  jib,  1 
and  foresail.  The  topsail  on  l 
the  foremast,  or  on  both  of 
the  masts,  may  be  replaced  i 
by  one  or  two  square  sails,  j 
when  the  ship  will  be  a 
square-topsail  schooner.  The 
square  sails  add  much  to  ] 
the  appearance  of  the  ship 
when  she  is  upon  the  water,  i 
and  make  her  sail  with  great  I 
speed  before  the  wind  ;  but 
they  add  greatly  to  the 
weight  of  the  topmast,  since  : 
three  yards  are  required  on  I 
each  mast.  In  tacking,  the  j  I 
yards  are  moved  by  hal¬ 
yards,  which  pass  over  pul-  j 
leys  fixed  on  to  the  opposite  mast,  and 
thence  down  to  the  deck. 

Having  settled  on  the  manner  in  which  tl 
you  are  going  to  rig  your  ship,  proceed  to ;  H 
make  the  masts  and  spars.  Deal  is  theH 
wood  which  is  generally  used  for  this  pur 
pose,  but  lancewood  is  greatly  to  be  recom¬ 
mended,  because  it  can  be  obtained  in  long  I 
strips,  is  of  a  good  colour,  is  hard  and  flex-, 
ible,  and  can  be  made  very  smooth.  The  Jl 
masts  are  made  of  such  a  size  that  they  wil 
fit  tightly  into  the  sockets  provided  for  their 
reception.  The  topmast  is  joined  to  thel 
mainmast  by  the  arrangement  shown  ii ; 
Fig.  23,  where  A  is  the  mainmast,  b  is  the  f  ' 
topmast,  and  c  and  d  are  two  pieces  of  box 
wood  of  the  shape  shown  in  Fig.  24 

The  sharp  part  of  a  nail  is  driven  into  the  | 
lower  part  of  the  mainmasts,  so  that  thej 
will  not  be  able  to  slide  in  the  hold  of  tht’ 
vessel.  The  ends  of  the  topmasts  are  pro 
vided  with  boxwood  or  brass  caps.  Smal 
brass  eyes  are  fixed  on  to  the  mast  in  thr 


Model  Boat-Making'.  Fig.  14.— Socket  for  Mast.  Fig.  15.— Binnacle.  Fig.  16. — Brass 
Slide  for  Sheets.  Figs.  17,  18,  19.— Cleats.  Fig.  20.-- Swivel  Cannon.  Fig.  23. — 
Arrangement  for  holding  Main  and  Topmasts  together.  Fig.  24— Piece  of  Box¬ 
wood  for  fastening  Masts  together.  Fig.  25. — Gaff  or  Eoom.  Fig.  26. — Part  of 
Gaff  or  Boom  which  Is  next  to  Mast. 
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various  places  where  ropes  are  to  be  at¬ 
tached.  The  bowsprit  is  made  to  fit  into 
the  piece  of  wood  which  was  fastened  on  to 
the  deck  for  its  reception,  and  a  ring  is 
rigidly  fixed  on  to  the  bows  for  it  to  pass 
through.  The  gaffs  and  booms  are  made  in 
the  shape  shown  in  Fig.  25.  They  should 
be  made  as  light  as  is  consistent  with 
strength,  and  should  taper  almost  to  a 
point.  The  curved,  part  clasps  the  mast, 
and  is  tied  to  it  with  a  piece  of  string,  but 
so  loosely  that  it  will  easily  slide  up  and 
down.  It  may  be  cut  out  with  the  spar,  or 
made  by  joining  pieces  of  wood  on  to  the 
spar,  in  the  manner  shown  in  Fig.  26.  An 
eye,  to  which  the  halyard  is  fastened,  is  fixed 
on  to  the  upper  side  of  the  gaff,  and  another, 
to  which  the  sheet  is  attached,  is  fixed  on 
to  the  lower  side  of  the 
extremity  of  the  boom. 


the  annual  instalment  of  10s.  it  may  be  increased 
£2  16s.  lOd.  a  year.  To  bring  the  pension  up  to  £1 
a  week,  the  yearly  £13,  due  from  the  £2  10s. 
deposit  and  10s.  instalments,  would  have  to  be 
increased  by  £39.  As  every  £1  deposited  over  and 


WORKERS’  QUES¬ 
TIONS  :  OLD  AGE 
PENSIONS. 

BY  KCONOMICUS. 

The  scheme  furnished  by  the 
Parliamentary  Committee  as  a 
basis  for  legislation  on  the 
question  of  pensions  for  the 
aged  will,  no  doubt,  evoke  abun¬ 
dant  criticism  among  workmen. 

Criticism,  therefore,  we  shall 
dispense  with  just  now,  feeling 
sure  that  the  first  question  every 
working  man  willseek  an  answer 
to  will  be  :  “  What  benefits 
does  the  scheme  offer  to  me  ?  ” 

If  these  benefits  are  deemed 
sufficient,  whether  a  man  may 
agree  in  the  abstract  with  pen¬ 
sions  or  not,  he  will  endeavour  to  avail  himself 
of  them.  Many  a  man  objects  to  underground 
railways,  but  few  hesitate  to  use  them  when  their 
interests  are  served  by  doing  so.  Many  of  our 
readers  may  object  to  the  design  of  a  bridge,  but 
none  would  refuse  to  use  it  any  the  less  on  that 
account  if  they  so  required.  So  will  it  be  with  the 
pension  scheme.  Whatever  objections  it  may  be 
open  to  on  general  grounds,  it  will  be  made  use  of, 
when  legalised,  just  to  the  extent  that  it  may  serve 
the  interests  of  individuals. 

The  easiest — i.e.,  the  cheapest — terms  upon  which 
a  pension  will  be  procurable  are  open  to  those  under 
twenty-five  years  of  age,  and  the  age  at  which 
pensions  are  to  become  payable  is  sixty-five.  Men 
under  twenty-five  are  divided  into  two  classes — viz., 
those  insured  in  a  friendly  society  or  elsewhere  for 
a  pension  of  not  less  than  £6  10s.  a  year  on  reaching 
the  age  of  sixty-five,  and  those  not  insured  elsewhere 
at  all.  To  the  former,  an  addi¬ 
tional  pension  of  £6  10s.  a  year, 
making  in  all  £13  a  year,  or  5s. 
a  week,  will  be  paid  by  deposit¬ 
ing  £1  10s.  in  the  Post  Office 
Savings  Bank.  All  a  young 
man  in  this  class  has  to  do  to 
get  2s.  6d.  a  week  after  he 
is  sixty-five  is  to  speculate  to 
the  extent  of  30s.  If  he  die 
in  the  meantime  the  30s.  is 
lost ;  if  he  survive  he  will,  of 
course,  soon  realise  more  than 
his  outlay. 

Those  under  twenty-five  and 
not  insured  elsewhere  pay  to 
the  Post  Office  a  deposit  of  £1 
more — viz.,  £2  10s. — and  then, 
for  forty  years,  an  annual  de¬ 
posit  of  10s.  For  this,  a  total 
outlay  of  £22  10s.,  a  pension  of 
£13  a  year,  or  5s.  a  week,  is 
payable  at  sixty-five.  This  is 
not  a  very  substantial  sum,  and 
there  are  not  many  amongst 
the  young  who  would  forego  much  to  struggle  on 
in  old  age  on  5s.  a  week.  Perhaps,  however,  a 
pension  of  £1  a  week  or  more  might  tempt  them, 
and  this  may  be  secured  by  increasing  the  de¬ 
posit  or  the  annual  instalments,  or  a  judicious 
mixture  of  both.  For  instance,  for  every  £1  added 
to  the  deposit  of  £2  10s.  the  pension  may  be  in¬ 
creased  11s.  8d.  a  year,  and  for  every  5s.  added  to 


Model  Boat-Making.  Fig.  2L  —  Rigging  of  a  Cutter — A,  Mainsail  ;  B, 
Topsail ;  C,  Jib  ;  D,  Foresail ;  E,  Bowsprit  Stay  ;  F,  Mainmast ;  G, 
Mainstays  ;  H,  Forestay  ;  I,  Boom  ;  J,  Gaff ;  K,  Bowsprit ;  L,  Side- 
stay  of  Bowsprit ;  M,  Backstays  ;  N,  Topma  st. 

above  the  first  £2  10s.  brings  only  an  addition  of 
11s.  8d.  a  year,  and  as  tl  ere  are  close  on  sixty-seven 
times  Us.  8d.  in  £39,  to  get  £1  a  week  pension  will 
require  an  initial  deposit  of  close  on  £70.  This,  of 
course,  is  impracticable  for  most  young  men  under 
twenty-five.  By  the  additional  annual  instalments 


hesitate  before  beginning  to  pay  £4  a  year  to  the 
scheme,  especially  as,  under  the  foregoing,  the 
money  is  not  returnable  in  the  event  of  death. 

When  the  money  is  returnable  under  the  scheme, 
the  initial  deposit  of  £2  10s.  for  a  pension  of  £13 
becomes  £5,  and  instalments  are  raised  from  10s.  to 
£1.  If  death  overtake  the  insurer  within  three 
years,  the  £5  deposit  is  paid  to  his  widow  or  heirs  ; 
if  after  three  years,  then  the  widow  gets  5s.  a  week 
for  twenty-six  weeks  and  2s.  a  week  for  each  child 
until  it  reaches  the  age  of  twelve.  These  weekly 
payments  to  each  family  must  never  exceed  12s.  for 
the  first  twenty-six  weeks  and  8s.  thereafter. 
When  there  is  a  widow  and  no  children,  she 
receives  5s.  a  week  for  twenty-six  weeks,  and 
such  sum  in  addition  as  will  together  amount 
to  the  total  of  the  husband’s  subscriptions 
with  interest  at  2g  per  cent.  In  cases  where 
there  is  neither  widow  nor  children  the  heirs 
receive  £5.  The  rate  at  which  pensions  may 
be  increased  under  this  heading  is  for  each 
additional  £1  deposit  5s.  4d.  increase  to 
pension,  and  for  each  additional  10s.  to  the 
annual  instalment  £3  6s.  8d.  increase  to  pen¬ 
sion. 

In  the  case  of  insurers  falling  into  arrears 
with  their  instalments,  back  contributions  may 
be  paid  any  time  within  two  years  with  in¬ 
terest  at  5  per  cent,  per  annum.  In  the  event 
of  death,  however,  before  an  insurer,  who  has 
fallen  into  arrears  and  who  has  paid  not  fewer 
than  three  annual  instalments,  attains  the  age 
of  sixty-five,  his  widow  or  representative 
shall  receive  5s.  a  week  for  twenty-six  weeks, 
and  such  sum  besides  as  shall  make  up  the 
total  amount  of  his  subscriptions  without 
interest.  Insurers  who  fall  into  arrears,  and 
remain  in  arrears  after  paying  three  annual 
instalments,  receive  back  on  reaching  the  age 
of  sixty-five  the  money  paid  in,  but  bearing 
no  interest. 

Omitting  the  provisions  made  for  females, 
which  are  substantially  the  same,  though  for 
smaller  amounts,  we  give  the  words  of  the 
scheme  itself  in  regard  to  men  over  twenty 
five  at  the  passing  of  the  Act : — 

“  Every  male  who,  at  the  passing  of  the 
Act,  is  above  the  age  of  twenty-five  years,  and 
who,  within  three  years  of  the  passing  of  the  Act, 
being  then  under  fifty  years  of  age,  shall  deposit  in 
the  Post  Office  Savings  Bank  £4  if  he  is  under 
thirty  years  of  age,  £5  if  he  is  under  thirty-five  years 
of  age,  £6  if  he  is  under  forty  years  of  age, 
£8  if  he  is  under  forty-five  years  of  age,  £10 
if  he  is  under  fifty  yet  -s  of  age,  and  shall 
prove  that  he  is  insured  in  the  Post  Office 
or  elsewhere  for  a  pension  of  not  less  than 
£6  10s.  per  annum,  shall,  on  reaching  sixty- 
five,  and  on  showing  that  such  pension  will 
be  paid  to  him,  be  entitled  to  an  additional 
pension  of  £6  10s.  per  annum.” 

As  we  said  at  the  beginning,  we  offer  no 
criticism  of  the  scheme.  We  simply  set 
forth  its  leading  features,  knowing  full  well 
that  each  individual  will  apply  it  to  his  own 
case,  and  if  he  see  benefits  in  it  for  him  and 
his,  he  will,  if  the  scheme  becomes  law,  in¬ 
sure  ;  if  not,  neither  favourable  nor  unfavour¬ 
able  criticism  will  have  any  practical  effect. 


Model  Boat-Making.  Fig.  22.— Rigging  of  a  Schooner— A,  B,  Main¬ 
sails  ;  0,  D,  Topsails ;  E,  Jib  ;  F,  Foresail ;  G,  Forestay  ;  H,  Main¬ 
stays’;  I,  Backstays  ;  J,  K,  Stays  to  Bowsprit. 

of  5s.  the  pension  is  raised  £2  16s.  lOd.  a  year  ;  to 
raise  it  by  £39,  therefore,  would  require  close  on 
fourteen  additional  5s.  instalments,  or  £3  10s. 

Thus,  with  a  deposit  of  £2  10s.  before  the  age  of 
twenty-five,  and  annual  deposits  thereafter  for 
forty  years  of  £4,  a  pension  of  £1  a  week  is  secured. 
Though  a  young  man  may  lightly  deposit  £2  10s. 
and  pay  an  annual  sum  of  10s.,  he  may  perhaps 


NOTES  FOR  WORKERS. 


If  a  light  be  applied  to  petroleum,  the  latter 
is  so  inflammable  that  the  flame  spreads  over 
the  whole  bulk  as  a  flash.  The  results  are 
sometimes  disastrous,  and  great  care  is  re¬ 
quired  in  the  carriage  and  use  of  such  an 
inflammable  substance. 

Early  this  year  two  goods  trains  on  the 
Transcaucasian  Railway  came  in  collision. 
They  were  laden  with  petroleum,  which  at 
once  took  fire  ;  in  a  moment  both  trains  were 
in  flames  from  end  to  end,  the  employes  not 
even  having  time  to  leave  their  vans,  and 
therefore  being  burnt  to  death. 

A  pin  manufacturer  in  Ansonia  (U.S.)  is 
about  to  make  use  of  some  twenty  barrels 
of  imperfect  pins  in  laying  a  sidewalk  in  front  of 
his  residence.  There  is  in  that  town  a  small  piece 
of  sidewalk  built  of  scraps  from  the  pin  factory 
which,  by  corrosion,  had  in  a  few  years  become  so 
hard  as  to  require  much  hard  work  in  drilling,  etc., 
to  make  a  hole  large  enough  to  receive  the  lower 
end  of  a  telegraph  pole,  although  the  layer  was  only 
3  in.  or  4  in.  thick. 
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TRADE:  PRESENT  AND  FUTURE. 

%*  Correspondence  from  Trade  and  Industrial 
Centres,  and  Hews  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning .■ 

Timber  Trade. — The  London  dock  deliveries 
again  show  an  increase  over  the  corresponding 
period  last  year.  Now  that  the  differences  with 
the  bricklayers  have  been  settled,  there  is  every 
prospect  of  recovering  ground.  Reports  from  West 
Hartlepool,  Hull,  and  Grimsby  show  that  there  is 
an  improving  tendency.  Our  Liverpool  corres¬ 
pondent  writes  : — Business  has  been  rather  more 
active  during  the  last  month,  though  there  are  no 
changes  in  value  to  report.  Yellow  and  red  pine 
and  oak  have  been  quiet.  Elm  has  been  in  better 
request.  Ash  has  been  more  inquired  for.  Of 
pitch  pine  6,602  tons  have  arrived.  Mahogany, 
1,620  logs  have  arrived  from  St.  Domingo,  425  from 
Honduras,  110  from  Mexico,  366  from  Africa,  72 
from  Colon,  and  17  from  Bombay.  Cedar,  13  logs 
from  Honduras,  6  from  Mexico,  12  from  Colon ; 
1,093  pencil  cedar  from  Pensacola,  and  7,971  pieces 
Californian  redwood. 

Paint  and  Yarnish  Trades. — Sierra  Leone 
copal,  12  packages  have  sold  at  9d.  to  Is.  2^<L, 
according  to  quality,  and  12  tons  Brazilian  copal  at 
45s.  per  cwt. 

Boot  and  Shoe  Trade. — Trade  is  very  brisk  in 
Norwich,  Nottingham,  Kettering,  and  Desborough, 
not  forgetting  London,  where  the  hand-sewn  trade 
is  also  better  than  it  has  been  for  a  very  long  time 
past.  This  class  of  trade  is  seeing  a  good  season, 
though  it  may  be  short. 

Jewellery  Trade. — London  jewellery  trade  is 
better  than  it  was,  but  the  shopkeepers  are  com¬ 
plaining  bitterly. 

Hatters’  Trade. — The  strike  in  the  hat  trade  at 
Stockport  has  been  settled  by  the  withdrawal  of  the 
employes'  demands. 

Silver  and  Cutlery  Trades.— The  Sheffield 
silver  and  electro  plated  trades  have  fallen,  and 
some  cutlery  works  have  been  closed,  so  slack  are 
the  home  and  foreign  markets. 

Iron  and  Steel  Trades.— There  is  hope  in 
the  condition  of  the  steel  trade.  Indian  markets 
are  opening  well  for  spring  steel  and  octagon  sec¬ 
tions,  and  the  file  industry  is  looking  up.  South 
American  trade  continues  to  increase  in  regard  to 
cutlery  and  files.  Mining  tools  are  in  good  request, 
but  there  is  no  demand  for  shipbuilders’  tools.  Our 
Rochdale  correspondent  writes  Trade  is  in  a  very 
unsatisfactory  state,  but  may  be  better  when  the 
new  blast  furnaces  start  “  blowing  ”  at  Castleton. 

Coal  Trade. — With  the  restarting  of  the  Durham 
pits,  more  gas  and  household  coals  are  thrown  on 
the  market,  with  the  result  that  buyers  are  able  to 
bid  down  prices.  Steam  coals  remain  steady. 
Steam  small  continues  to  cheapen,  the  supply 
being  fairly  plentiful.  Bunker  coals  are  bidding  for 
more  orders.  Coke  is  again  put  forward  for  ship¬ 
ments  at  steady  values. 

Cycle  Trade. — Trade  is  still  very  brisk.  The 
latest  firm  to  commence  cycle  manufacture  is  the 
Salvation  Army. 

Cotton  and  Flannel  Trades.— The  cotton 
trade  cannot  be  said  to  be  satisfactory.  The 
flannel  trade  is  better. 

Chemical  Trade. — The  chemical  market  retains 
steady  prices.  Crystal  soda,  bleaching  powder,  soda 
ash,  and  sulphur  are,  however,  scarce. 

Engineering  Trade.— The  general  condition  of 
the  trade  is  still  decidedly  unsatisfactory.  So  far 
as  can  be  ascertained,  the  tone  of  the  pig  iron  trade 
is  indicative  of  a  hardening  tendency.  As  to 
manufactured  material,  the  reports  from  most  of 
the  finished  iron  centres  are  more  hopeful.  Busi¬ 
ness  is  still  generally  very  slack  in  Manchester  and 
district. 

Building  Trade. — Colne  masons  and  wallers 
have  resolved  to  give  notice  to  the  builders  and 
contractors  for  an  advance  from  Sd.  to  8jd.  per 
hour.  Luton  bricklayers  and  carpenters  have 
struck.  In  Manchester  and  Salford  trade  is  still 
steady  and  firm. 

Joinery  Trade. — The  master  joiners  of  Kirk¬ 
caldy  recently  agreed  to  grant  the  same  increase  in 
wages  to  their  employes  as  the  Edinburgh  masters. 
The  Edinburgh  employers,  however,  have  only  given 
a  farthing  increase,  and  this  the  Kirkcaldy  men 
have  refused  to  accept,  having  been  already  some 
time  on  strike,  especially  as  in  Edinburgh  tiie  men 
have  much  higher  wages  than  in  Kirkcaldy.  All 
the  local  joiners  are  expected  to  leave  the  town 
immediately,  and  a  good  proportion  start  work  at 
Leith. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

*»•  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  o/  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  wh  ich  the  su.bject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Hobbyists'  Emporium.— J.  W.  B.  (Hudders¬ 
field)  writes  “  I  shall  be  pleased  if  an  Amateur 
Co-operative  Society  could  be  formed  with  workers 
of  Work,  etc.,  such  as  Bona  Fide  speaks  of  in 
p.  156,  No.  166.  I  keep  a  small  ware  and  general 
shop,  and  would  do  my  best  to  make  ornamental 
stools  and  other  goods,  and  exchange  them  with 
other  correspondents.” 

Hypnotising  Fowls.— G.  P.  (Aberdeen)  writes  : 
— “  One  who  for  many  years  has  been  an  unsuccess¬ 
ful  breeder  of  fowls  has  succeeded  in  making  hens 
cluck  artificially.  The  power  employed  is  hypno¬ 
tism,  which  was  first  tried  on  a  morose  hen  by 
making  thirty  or  forty  hypnotic  passes  over  her 
back.  After  six  or  seven  passes  the  wings  drooped, 
apd  next  day  the  hen  appeared  in  a  dazed  condi¬ 
tion.  She  then  took  kindly  to  the  chickens,  and  so 
successful  was  the  treatment  that  chicks  from 
other  flocks  left  them,  and  watched  for  an  oppor¬ 
tunity  to  get  under  her  wing.” 

Early  Riser.— W.  F.  P.  ( Chalk  Farm)  writes 
“Seeing  in  Work  particulars  of  an  ‘Early  Riser's 
Electric  Clock,'  I  send  you  my  arrangement,  which 
I  think  has  an  advantage  over  the  one  sent  by 
Cawd  Hud  (see  No.  160,  page  61).  The  bell, 
switch,  clock,  and  battery  can  be  arranged  on  a 
similar  board  (but  I  prefer  to  put  the  battery  out  of 
sight),  the  only  difference  being  in  the  clock.  I  got 
used  to  the  ordinary  alarum,  and  so  have  devised 
this  plan.  I  have  an  ordinary  alarm  clock  in  a 
wooden  case,  and  on  tho  winding  square— i.e.,  the 
square  where  the  key  fits  on— I  have  secured  a  cam, 
which  is  fastened  by  having  a  square  hole  in  it,  and 
have  so  placed  it  that  when  the  alarm  has  finished 
ringing,  this  cam  presses  a  brass  spring  on  to  a  ter¬ 
minal,  and  so  forms  the  circuit.  See  Figure  at  a. 


The  diagram  shows  the  clock  with  the  dial  off. 
a  is  the  cam,  b  is  the  spring,  c  the  terminal, 
from  which  runs  a  wire  to  the  bell ;  and  the  wire 
from  b  goes  to  the  battery.  In  Cawd  Hud’s  ar¬ 
rangement  the  bell  ceases  to  ring  when  the  alarm 
is  run  down,  whilst  mine  continues  to  ring  until 
switched  off,  which  means  a  thorough  wake-up  if 
placed  some  distance  from  the  sleeper,  as  several  of 
my  shopmates  have  placed  theirs.  I  have  had  mine 
a  similar  length  of  time  (three  years),  and  it  has 
always  answered  very  satisfactorily ;  and  where 
the  ordinary  alarum  ceases  to  ring  mine  continues, 
and  so  I  think  this  is  a  decided  gain.  The  cost 
might  he  a  trifle  more,  but  not  much,  and  I  think  it 
amply  pays  for  itself.” 

Hobbyists’  Emporiums.  —  Taylor  &  Co. 
(Blackpool)  write :  —  “  With  reference  to  your 
leaderette  upon  this  subject  in  Work,  No.  160,  we 
shall  be  pleased  to  receive  any  article  in  fretwork 
or  carving  from  readers  of  Work  for  disposal  at 
our  dep6t  during  the  months  of  June  to  September, 
inclusive.  We  have  a  large  stand  in  the  Royal 
Palace,  where  we  offer  for  sale  work  done  by  our 
employes ;  and  we  have  as  many  as  20,000  visitors 
in  one  day.”  (Taylor  &  Co.  should  advertise  their 
terms  in  Work.— Ed.] 

Hobbyists'  Emporiums  — B.  A.  B.  (Hampstead) 
writes “  I  will,  if  agreeable  to  your  readers,  ex¬ 
pose  their  productions  for  sale  in  a  good  shop  in 
Hampstead,  near  station  and  tramcar  terminus, 
where  there  is  much  traffic.  Terms  shall  be 
mutual.” — [We  give  publicity  to  this  suggestion,  as 
B.  A.  B.  is  an  old  subscriber,  but  his  address  and 
all  matters  of  this  business  nature  must  go  through 
the  “  Sale  and  Exchange  ”  column.— Ed.] 


Copying  Ink.— G.  H.  K.  ( Bond  Street,  W.) 
writes  : — “  The  formula  below  is  an  improvement 
which  I  tried  the  oth  er  day  ,anda  good  one  for  copying 
ink  :  loz.  ordinary  ink  evaporated  down  to  a  quarter 
of  its  bulk,  and  20  grs.  of  powdered  sugar  added 
and  dissolved.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Dressing  Albatross  Skin.— G.  J.  S.  (Arundel). 
—If  the  skin  is  stiff  from  having  been  so  long  rolled 
up,  it  must  be  softened  by  wrapping  in  damp 
cloths.  I  should  then  advise  you  to  stretch  it. 
feathers  downwards,  and  carefully  to  remove  any 
flesh,  fat,  etc.,  that  may  have  been  left  adhering  to 
it  with  a  knife.  Of  the  extreme  oiliness  of  the  skin 
you  may  get  rid  by  rubbing  it  with  powdered  whit¬ 
ing,  which  can  be  removed  by  scraping,  and  doing 
this  as  many  times  over  as  may  be  found  necessary. 
The  skin  being  what  it  is,  you  may  perhaps  find  it 
desirable  to  dust  in  whiting  on  the  feather  side  also, 
and  afterwards  to  beat  it  out.  The  dirty  feathers 
you  can  clean  by  carefully  sponging  with  warm  and 
very  strong  soapsuds,  a  very  little  only  being  used. 
This  will  not  injure  the  feathers  if  you  dry  them 
with  clean  white  sand  used  warm.  This  you  will 
sprinkle  on  the  wet  part,  and  beat  it  out  with  the 
hand,  striking  only  in  the  direction  in  which  the 
feathers  grow.  Bird-preservers  finish  drying  with 
powdered  starch  to  bring  up  the  bloom  of  the 
feathers ;  but,  perhaps,  with  your  large  skin  this 
may  be  unnecessary.  Before  sewing  it  on  the 
cloth,  you  should  dress  the  inner  side  with  the 
arsenical  soap  used  by  bird-stuffers  (and  which  may 
be  bought  at  their  shops,  or  often  at  those  of 
chemists),  or  with  some  other  of  the  preservative 
compositions  in  use.  This  is  to  be  done  as  a  pro¬ 
tection  against  insects.— M.  M. 

Silk  and  Cotton.—  Dropsalia.— Messrs.  F.  &  E. 
Stanton,  Silk  Mills,  Lewisham,  S.E.,  are  prepared 
to  supply  you  with  soft  unspun  silk  in  any  quantity, 
and  will  wind  it  on  any  kind  of  reels  or  bobbins  you 
may  require  for  your  purpose.  They  do  not  supply 
soft  cotton.  This  may  be  obtained  from  makers  of 
sewing  cotton.— G.  E.  B. 

Balance  Wheel  for  Watch.— S.  M.  H.  (Bootle). 
—If  you  will  apply  to  Morris  Cohen,  132,  Kirkgate, 
Leeds,  who  advertises  in  Work,  he  will  probably 
be  able  to  supply  you  with  a  balance  wheel  for  a 
Geneva  watch. — G.  E.  B. 

Battery  of  Gas-lighter.— S.  M.  H.  (Bootle).— 

If  the  gas-lighter  is  worked  by  a  battery,  it  is  most 
likely  to  be  a  chloride  of  silver  battery  furnished 
with  zinc  and  silver  plates  separated  by  folds  of 
blotting-paper.  To  repair  this  battery,  take  out  the 
plates  and  soak  them  in  hot  water  for  an  hour ;  then 
take  off  all  the  blotting-paper,  and  well  wash  the 
plates.  Coat  the  silver  plate  with  chloride  of  silver 
paste,  and  envelop  the  zinc  plate  with  blotting- 
paper  dipped  in  a  strong  solution  of  chloride  of  zinc. 
Replace  all  in  their  cells,  clean  connections,  and 
connect  up  as  before.— G.  E.  B. 

Electric  Alarum— J.  H.  C.  (Halifax).  — Then 
alarum  may  be  worked  as  you  suggest.  J.  H.  C. 
uses  the  spring  of  an  ordinary  alarum  clock  to  close 
the  circuit  of  an  electric  bell.  As  the  spring  unrolls 
and  expands  it  comes  in  contact  with  a  pin,  and 
closes  the  circuit. — G.  E.  B. 

Hot-Air  Engine.  —  Apprentice.  —  The  model 
engine  of  this  kind,  shown  in  No.  149,  page  717,  can 
only  be  considered  as  a  toy,  therefore  it  is  not 
expected  that  it  should  be  provided  with  those  ar¬ 
rangements  which  would  be  needed  in  a  real  engine 
applied  to  practical  use.  From  the  rough  sketch 
given,  we  cannot,  supply  the  details  our  correspond¬ 
ent  asks  for,  though  the  action  is  plain  enough  to 
a  practical  mechanic.  There  is  no  doubt  an  engine 
of  a  useful  size  might  be  constructed  on  this  plan, 
but  we  fear  that  it  would  give  but  little  available 
power  in  proportion  to  its  size.  If  such  a  one  is 
ever  made,  we  shall  be  pleased  to  receive  particu¬ 
lars  and  results  obtained.  In  regard  to  the  fan 
blower,  as  per  sketch  sent,  we  remember  the  identi¬ 
cal  thing  being  brought  out— we  fancy  under  a  high- 
sounding  Greek  name  —  some  forty-eight  to  fifty 
years  ago,  and  we  have  had  many  a  grind  with  it  in 
freshening  up  a  halt-dead  parlour  fire.  There  is  no 
patent  right  in  existence  now  which  could  interfere 
with  our  correspondent. — C.  E. 

Soap  Tray.— H.  M.  (Ashfield).—We  have  exa¬ 
mined  the  rough  model  and  sketch  sent  us,  and 
have  no  doubt  it  will  do  all  our  correspondent  ex¬ 
pects.  We  do  not  think,  however,  it  would  be 
considered  in  the  Law  Courts  either  to  have  sufficient 
invention  in  it  or  to  be  the  subject  matter  of  a 
patent,  not  being,  in  the  legal  sense  of  the  term,  a 
r-  new  manufacture.”  It  is  clearly  a  fit  and  legitimate 
subject  for  registration  as  a  design.  We  have  also 
an  idea  that  it  would  not  hold  good  under  what  the 
law  pleases  to  term  an  “analogous  use,”  and  we 
fancy  we  have  met  with  the  equivalent  of  the  plan 
applied  to  an  analogous  use  some  five-and-twenty 
years  ago.  At  any  rate,  if  H.  M.  likes  to  take  risk, 
and  has  not  to  appear  in  the  La  w  Courts  to  niaintain 
his  rights,  he  may  make  something  out  of  it. — C.  E. 

Refining  Gold  and  Silver.— H.  B.  W.  (Cairo). 
—I  do  not  know  of  any  easy  method  for  refining 
gold  and  silver.  If  the  alloy  contains  one-third  part 
or  less  of  gold,  the  latter  metal  may  be  separated  by 
boiling  the  alloy  in  nitric  acid  diluted  with  half  its 
bulk  of  water.  'The  resulting  brown  powder  must 
be  well  washed,  dried,  and  fused  with  borax  in  a 
fire-clav  crucible.  The  silver  is  thrown  down  as 
silver  chloride  by  adding  common  salt  to  the  acid 
solution  employed  in  dissolving  the  gold  silver 
alloy.— G.  E.  B.' 
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Calc.— Mountain'  Ash.— You  can  obtain  oak  at 
any  hardwood  timber  merchant’s  in  Cardiff.  Tho 
price  would  be  from  -Id.  to  od.  for  plain  figured 
wood,  and  about  13d.  for  wainscot  in  the  foot 
super,  of  1  in.  Your  width  of  18  in.  to  20  in.  is  exces¬ 
sive,  and  you  will  iind  it  difficult  to  obtain  ;  so  you 
had  better  get  9  in.  or  10  in.  and  join  it.  Hungarian 
— t'.e.,  Trieste— oak  is  Austrian  wood,  and  Odessa 
is  Russian.  The  term  “Crown”  signifies  best 
quality,  and  of  the  two  ports  that  which  comes 
from  Odessa  is  the  better,  and  if  you  get  some  good, 
well-figured  wood,  you  would  find  it  equal  to  British 
for  cabinet  work.— A.  J.  H. 

Batteries.— W.  E.  L.  ( Kimberley  Road).— There 
is  a  paper  at  present  in  hand  as  to  how  to  make 
batteries  in  the  easiest  and  simplest  way,  which 
will  doubtless  appear  in  due  course.  If  you  will 
look  up  the  index  to  Yol.  II.  of  Work,  you  will 
there  find  a  whole  series  of  papers  by  Mr.  G.  E. 
Bonney,  in  which  he  treats  in  a  most  able  manner 
the  subject  of  small  electric  lights.  If  you  would 
like  to  order  the  numbers  separately,  they  are  Vol. 
II.  of  Work,  Nos.  715.  82,  89,  92,  94,  97,  99,  101,  and 
104.— J.  B. 

Revolving  Stereoscope.— Stereo. —The  ac¬ 
companying  diagrams  represent  a  pillar  stereo¬ 
scope  whiclt  will  be  capable  of  holding  a  hundred 
or  more  slides.  This  instrument  takes  the  form  of 
an  upright  wooden  box  or  pedestal,  which  may  bo 
a  foot  square,  and  of  a  suitable  height  to  bring  the 
lenses  on  a  level  with  the  eye,  but  these  dimensions 
can  be  varied  considerably  according  to  require¬ 
ments.  Fig.  2  shows  more  clearly  the  interior  ar¬ 
rangement,  from  which  it  will  be  seen  that  tho 
series  of  pictures  are  mounted  on  an  endless  band 
of  tape,  attached  to  a  long  horizontal  shaft,  disposed 
within  the  pedestal  in  such  a  manner  that  the 
pictures  are  successively  brought  into  position  in 
front  of  the  lenses.  A  (Fig.  2)  is  a  kind  of  box  or 
drawer,  which  is  open  at  the  back  end,  and  made 
to  slide  in  and  out  of  the  upper  chamber  of  the 


Revolving  Stereoscope.  Fig.  1.— Exterior  Ap¬ 
pearance  of  Stereoscope.  Fig.  2.— Interior  of 
Stereoscope,  showing  internal  Arrangement— 
A,  Slide  or  Drawer  carrying  Lenses  ;  B,  Ad¬ 
justing  Wheel ;  C,  Revolving  Drum  ;  D,  Adjust¬ 
able  Mirror. 

instrument  for  the  adjustment  of  focus.  Tho  wedge- 
shaped  lenses  are  attached  to  the  front  end  of  the 
drawer,  with  the  thin  edges  together,  and  the 
centre  is  divided  longitudinally  by  means  of  a  wood 
or  metal  partition,  b  is  a  small  knob  attached  to  a 
wooden  grooved  wheel,  which  serves  to  revolve  the 
drum  (c)  by  the  aid  of  a  strap  stretched  between 
the  two.  Disa  small  lid,  furnished  with  an  adjust¬ 
able  support  and  a  mirror,  by  means  of  which  the 
light  may  be  reflected  down  on  to  the  face  of  the 
drum.  The  views  are  stitched  together  or  fastened 
to  a  length  of  tape,  the  top  of  one  to  the  bottom  of 
the  next,  and  in  this  manner  they  are  placed  over 
the  top  of  the  drum.  It  will  thus  be  seen  that  tho 
simple  turning  of  the  knob  <b)  causes  the  views  to 
come  up  one  after  the  other  in  front  of  the  lenses. — 
C.  A.  P. 

Gelatine  Graphs.— J.  W.  (Chorley).  —  Read 
“Graphs,  and  How  to  Make  Them,”  in  Work, 
No.  162. 

Receipts.— J.  G.  K.  (Watford).— Some  day  your 
kind  suggestion  may  be  carried  out  by  Messrs. 
Cassell  &  Co.,  Limited. 

Stopping-off  Varnish.— H.  B.  W.  (Cairo).— 
Copal  varnish,  tinted  with  an  aniline  spirit  dye, 
will  make  a  good  stopping-off  varnish.  If  intended 
to  be  used  in  a  hot  gilding  bath,  the  varnish  must 
be  allowed  to  get  quite  hard  in  a  warm  dry  place, 
free  from  dust,  before  placing  it  in  the  bath.  I  know 
of  no  varnish  that  will  stand  the  attacks  of  a  hot 
cyanide  solution,  as  the  best  soften  if  exposed  long 
to  the  action  of  the  bath.  Adding  a  little  fine  rouge 
to  the  copal  varnish  will  aid  it  in  drying  quickly 
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and  setting  hard.  The  varnish  may  be  dissolved  in 
warm  spirits  of  wine.— G.  E.  B. 

Litho  Transposition. -F.  J.  B.  (Chester).  —  ! 
nave  already  given  a  full  description  of  trans¬ 
position,  or  reverse  transferring,  of  lithography  in 
my  answer  in  “Shop  ”  to  T.  A.  J.,  on  page  509,  No. 
136,  Vol.  III.  of  Work  ;  but  as  you  are  a  new  sub¬ 
scriber,  perhaps  the  Editor  will  kindly  allow  me  to 
repeat  one  of  the  methods  which  is  to  protect  tho 
drawing  or  lettering  on  the  stone  with  resin,  and 
etch  it  until  the  letters  are  raised  from  the  level  of 
the  stone  to  a  degree  perceptible  to  the  eye.  Then 
wash  the  stone,  first  with  turpentine  to  remove  the 
ink,  then  with  clean  water,  after  which  paint  the 
stone  solid  all  over  with  litho  ink.  When  dry,  it 
may  be  rolled  up  in  the  ordinary  way  in  printing 
ink.  The  letters  being  now  raised,  it  is  necessary  to 
level  them  to  the  stoiie  with  snake-stone,  and  the 
stone  can  be  easily  gummed,  rolled  up,  and  printed, 
the  letters  standing  out  white  on  a  black  ground. 
Should  any  accident  occur  to  the  groundwork  in 
using  the  snake-stone,  it  can  be  easily  filled  in  and 
remedied  with  litho  ink.— A.  J.  A. 

Threefold  Screen.  —  Screen.  —  If  you  look 
through  the  various  indexes  (price  Id.  for  each 
volume),  you  will  find  much  dealing  with  screens. 
Some  time  back  I  gave  in  “Shop”  a  small  three¬ 
fold  screen  ;  and  in  another  part  of  “  Shop  ”  I  speak 
concerning  a  peculiar  form  of  joint.  Repetitions 
are,  of  course,  out  of  all  reason  ;  and  were  not  the 
space  required  for  many  other  matters  at  present,  I 
should  have  been  glad  to  have  added  something 
fresh  to  my  previous  information.  It  is  our  aim  to 
give  satisfaction ;  and  if  after  you  have  searched  tho 
indexes  you  still  remain  as  you  are  now— unsatisfied 
—  write  again,  and  perhaps  one  of  our  staff  may 
prepare  a  “Screen”  paper  for  the  body  of  Work. 
The  matter  of  cost  is  one  which  is  best  decided  by 
simple  calculations,  and  a  visit  to  the  woodyard  on 
inquiry.— J.  S. 

Enamel  Bricks.  —  J.  M.  (Leith).  —  Enamelled 
bricks  are  generally  made  from  fine  clay,  although 
at  some  works  the  ordinary  red  bricks  are  ena¬ 
melled.  They  are  moulded  and  dried  in  the  usual 
way,  and  baked  in  a  kiln  into  what  is  called 
biscuit ;  when  cool,  they  are  wetted,  and  the  enamel, 
in  a  liquid  state,  is  laid  on  from  a  sieve,  and  the 
brick  re-burnt  to  set  the  glaze.  The  enamel  is  com¬ 
posed  of  calcined  flints  and  lead  ashes  pounded  fine, 
and  mixed  to  a  paste.  For  colouring,  oxides  of  iron 
and  manganese  are  used  for  black  and  brown, 
copper  slag  for  green,  smalt  for  blue,  etc.  The  com¬ 
position  of  the  enamel  is  found  by  experience,  and 
varies  according  to  circumstances,  each  maker 
having  his  own  special  mixture.— M. 

Capacity  of  Pump.  —  Walsall. —  To  find  the 
number  of  gallons  discharged  per  stroke,  multiply 
the  square  of  the  diameter  in  inches  by  the  length 
of  stroke  in  feet,  and  divide  the  product  by  30.  For 
example :  let  the  diameter  of  bucket  or  plunger,  as 
the  case  may  be,  be  20  in.,  and  the  stroke  4  ft.,  then 
the  number  of  gallons  lifted  at  each  effective  stroke 
will  be :—  20  x  x  ^  =  53j  gallons.  In  a  given 

time  a  double-acting  piston-pump  will  lift  twice  as 
much  water  as  a  plunger-pump  working  at  the  same 
speed  and  of  the  same  size,  consuming,  of  course, 
twice  the  power.— F.  C. 

Tan  Cow-hide.— A.  B.  (Oban).— To  give  you  a 
full  description  of  all  the  processes  in  the  tanning  of 
a  hide  would  be  impossible  in  the  “  Shop  ”  colu  nns, 
but  I  will  deal  with  your  question  sufficiently  to 
enable  you  to  grasp  the  idea  of  what  is  meant,  and 
what  a  vast  field  the  word  “  tanning  ”  embraces.  I 
have  supposed  you  to  mean  by  “boot-making,"  sole 
leather.  The  theory  of  tanning  is  shortly  this  :— 
After  the  impurities  of  the  skin  are  removed,  it 
is  steeped  in  an  infusion  of  oak  bark,  which  con¬ 
sists  of  two  distinct  substances  :  viz.,  the  gallic  acid 
(gallic  acid  is  soluble  in  ten  parts  of  cold  water,  and 
also  in  three  parts  of  boiling  water)  and  the  tanning 
principle.  The  gallic  acid  deprives  the  skin  of  its 
oxygen  in  a  gradual  manner,  and  while  this  is  going 
on  the  tan  combines  with  the  fibrous  part,  and 
forms  leather.  During  this  process,  which  is  slow 
and  gradual,  the  skin  is  found  to  have  increased  in 
weight,  and.  to  have  acquired  a  considerable  tenacity 
and  impermeability.  But  before  the  hide  is  ready  to 
receive  the  above  two  substances,  or  before  it  is 
unhaired  (your  first  question),  it  is  preliminarily 
prepared.  If  it  is  a  fresh  hide,  it  will  have  to  be 
soaked,  to  develop  it  to  its  greatest  possible  dimen¬ 
sions.  A  bide  that  is  dry,  and  has  so  become  hard, 
should  be  soaked  in  the  liquors  that  have  soaked 
softer  hides.  These  are  called  “  old  soaks,’’  and  are 
found  to  contain  more  softening  properties  than 
can  be  found  in  clear  water.  The  hide  is  now 
unhaired ;  this  is  done  with  lime.  It  is  a  process 
that  has  never  been  supplanted  by  any  modern  in¬ 
vention.  The  lime  swells  the  cells  of  the  hair  in 
epidermis  (or  grain,  as  it  is  called  when  it  becomes 
leather),  softens  the  glutinous  portions  of  the  skin 
ready  to  receive  the  tanning  agent,  and  dissolves  a 
substance  (the  nutrient  of  the  hair)  that  hovers 
round  the  roots  of  hair.  This  loosens  the  hair, 
which  is  then  scraped  off  with  a  blunt  knife,  which 
takes  other  surplus  matter  with  it.  The  liming  is 
done  by  laying  the  hide  flat  in  a  pit  that  has  in 
it  sufficient  milk  of  lime  to  well  cover  it ;  each  day 
it  is  taken  from  the  pit,  and  the  liquor  is  well  stirred, 
to  redistribute  the  lime,  and  again  make  it  of  an 
even  consistency.  After  it  has  gone  through  this 
process,  it  is  cleansed  through  clean  water,  etc.  The 
liquor  is  prepared,  and  the  butt  suspended  by  the 
shoulders,  and  the  time  it  is  there  it  is  kept  in 
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motion.  Now,  this  is  the  first,  and  is  called  tho 
“suspender  liquor.”  The  skin  then,  in  due  course, 
passes  to  the  “  handlers,”  and  is  laid  flat  in  liquors 
that  are  frequently  varied.  The  length  of  time  it 
should  remain  in  the  various  liquors  depends  not 
only  upon  what  tanning  agent  is  used,  but  also  on 
what  is  to  be  produced,  as  the  art  of  tanning  con¬ 
sists  in  impregnating  the  animal  matter  with  that 
peculiar  principle,  taken  from  the  vegetable  king¬ 
dom,  called  tan,  or  tannin.  It  has  next  to  pass  to 
the  “bloomers,"  through  clear  liquor,  then  drain; 
go  through  the  striking  process,  and  when  smoothed 
by  this  means  it  is  ready  for  the  finishing  touches, 
which  are  according  to  what  market  they  are  for. 
Two  of  the  best  books  I  should  say  you  could  get 
would  be,  “  Text-Book  of  Tanning,”  by  H.  R.  Proc¬ 
tor,  F.C.S.  (1885).  and  “The  Art  of  Leather  Manu¬ 
facture,”  by  Alexander  Watt  (1885).— W.  G. 

Boot-Lace  Tagging  Machine.— F.  B.  (Leek).— 
I  have  kept  your  letter  unanswered  longer  than  I 
should  have  done,  as  I  really  could  not  see,  accord¬ 
ing  to  your  diagram,  what  was  the  matter  with 
your  machine ;  but  now  I  am  in  the  position  to  tell 
the  cause  of  your  tags  flattening,  and  also,  what 
will  obviate  it.  Fig.  1  is  a  reproduction  of  your  dia¬ 
gram.  The  dotted  line  at  a  is  to  represent  a 
lace  tag.  Well,  the  fact  is,  that  when  you  filed  the 
dies  up  you  made  the  two  circular  portions,  B  and 
c,  too  large,  and  perhaps  not  quite  smooth  enough  ; 
therefore,  I  advise  you  to  see  to  these  two  particu¬ 
lars.  You  ask  if  there  are  any  other  kinds  of  dies. 


Boot-Lace  Tagging  Machine.  Fig.  1.-— Dies  too 
large  for  a  Tag.  Fig.  2.— Dies  with  Parallel 
Jaws,  showing  position  of  Tag.  Fig.  3.— Head 
of  Lace-Tagging  Fliers.  Fig.  4, — Lace  Tag. 


Well,  Fig.  2  is  one.  It  is  similar  to  your  own,  only 
that  the  top,  a,  is  like  the  bottom,  b  ;  and  you  will 
soon  see  the  advantage  of  this,  for  as  c  is  the  tag, 
and  the  lace  is  placed  on  to  it  at  D,  and  pulled  at 
each  end,  and  the  dies  pressed  together,  it  pushes 
the  tag  at  e,  which  rises  it  in  a  circular  form  (the 
die  being  that  shape),  and  then  (unlike  your  own) 
it  strikes  the  top  die  at  D,  and  each  portion  of  it 
does  the  same  as  the  tag  rolls  round  and  grips  the 
end  of  the  lace.  If  you  find  they  are  not  quite 
round,  keep  twisting  the  tag  round  and  round,  at 
the  same  time  shifting  the  die3  backward  and  for¬ 
ward,  and  this,  you  will  find,  will  greatly  improve 
them.  But  any  dies,  when  they  are  closed,  should 
have  an  aperture  no  larger  than  the  tag  is  wanted 
to  be  when  finished.  Fig.  3  is  another  kind  of  die  ; 
these  are  in  the  form  of  pliers,  anu  are  very  good 
generally.  The  dotted  line  in  this  diagram  shows 
that  at  B,  when  being  closed,  they  will  just  catch 
the  end  of  the  tag.  Fig.  4  is  about  two-thirds  the 
size  of  the  tag  of  the  lace,  which  is  a  very  thin 
piece  of  sheet  brass,  with  about  six  holes  punctured 
in  it  from  a  to  b,  with  the  rough  edges  inside  to 
grip  the  lace.— W.  G. 

Electric  Bell.— Maneo.— You  can  work  a  bell 
by  attaching  the  hammer  to  the  contact  breaker  of 
an  induction  coil,  but  it  would  be  far  better  to  work 
it  with  a  simple  electro-magnet.  The  current  from 
your  induction  coil  is  no  use  to  excite  a  magnet  to 
work  a  bell.— F.  C. 
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S.  N.  Telegraph  Coils.-G.  H.  (Sheffield).- The 
needle  and  coils  of  a  S.  N.  telegraph  instrument  are 
precisely  the  same  as  that  of  a  galvanometer.  A 
paper  on  this  subject  is  in  the  Editor's  hands,  await¬ 
ing  publication.  Wind  each  coil  with  3  oz.  of  No.  36 
or  2  oz.  of  No.  38  silk-covered  copper  wire. — G.  E.  B. 

Six-o'clock  Men.  —  Engineer.  —  Replying  to 
your  query,  one  frequently  sees  advertisements  in 
the  engineering  papers  for  managers,  in  which, 
after  specifying  the  qualifications  wanted,  there  is 
the  laconic  addition,  "  Six-o'clock  man."  Managers 
advertising  for  situations  will  sometimes  make  use 
of  the  same  expression.  It  is  only  of  late  years 
that  this  peculiarity  has  become  noticeable,  and 
there  is  good  reason  for  it.  There  are  two  classes 
of  men  in  engineering  works — the  six-o’clock  men 
and  the  after-breakfast  or  office  men.  The  prac¬ 
tical  work  of  the  factory  is  done  by  those  who 
begin  work  at  six  o'clock  in  the  morning,  the  w'ork 
of  the  office  by  those  who  begin  at  nine  or  half¬ 
past  Few  men  like  to  begin  work  at  six.  Many 
entrusted  with  the  work  of  supervision  who  have 
been  supposed  to  begin  at  six  in  the  morning  with 
the  men,  but  who,  because  of  their  superior  position, 
have  not  been  booked  in  with  the  men,  have  gradu¬ 
ally  become  lax,  and  their  first  appearance  on  the 
works  has  approximated  more  nearly  to  nine  than 
to  six.  This  has  frequently  become  a  sore  point, 
and  has  caused  much  friction  between  employers 
and  their  responsible  servants,  especially  when — as 
has  been  the  case  with  some  firms  in  recent  years 
—the  employers  have  resorted  to  the  practice  of 
checking  the  time  of  their  foremen  and  managers. 
However,  it  is  certain  that,  whether  popular  or 
unpopular,  there  is  a  strong  sentiment  among  em¬ 
ployers  growing  up  in  favour  of  six-o’clock  men. 
So  that,  other  qualifications  being  equal,  a  manager 
or  foreman  who  can  be  trusted  to  be  at  his  post  at 
six  o’clock  prompt  will  invariably  stand  a  better 
chance  of  securing  a  good  position  than  a  man  who 
cannot  rise  early.  Of  course,  this  presupposes  good 
physical  health  ;  for  the  lack  of  this  no  amount  of 
mere  technical  education  will  compensate.  Not 
many  years  ago  the  masters  of  the  old  school  were 
for  the  most  part  in  their  workshops  between  six 
and  seven  o’clock  in  the  morning.  The  practice 
is  not  so  common  among  their  successors,  who 
were  born  with  the  proverbial  silver  spoon  in  their 
mouths  ;  and  this  is  one  reason— perhaps  the  chief 
one— why  they  are  disposed  to  insist  on  early  rising 
on  the  part  of  those  to  whom  they  delegate  the 
supervision  of  the  works.— J. 

Horse-Shoeing.— Farrier.  —  The  foot  should 
have  only  so  much  horn  removed  from  it  at  each 
shoeing  as  is  necessary  for  the  proper  fitting  of  the 
shoe,  and  no  more.  The  frog  should  take  a  bearing 
on  the  ground,  but  no  other  part  of  the  hoof  should 
be  weakened  to  give  this  healthy  action.  Shoes 
cannot  be  too  light  if  they  give  sufficient  wear.  The 
width  of  a  shoe  need  be  no  more  than  is  necessary 
to  cover  the  bearing  surface.  Nails  are  the  most 
secure  and  simple  fastening  for  horse-shoes,  and  a 
properly  driven  nail  never  does  any  harm.  The 
most  important  requisite  in  horse-shoeing  is  the 
adoption  of  a  correct  system,  not  the  use  of  any 
special  form  of  shoe.  All  shoes  should  have  a 
level  bearing  on  the  foot,  extending  from  the  toe 
to  the  heel.  The  ground  surface  of  a  shoe  should 
follow  the  form  of  the  ground  surface  of  an  unshod 
foot  which  has  travelled  on  a  level  road.  No  better 
form  of  shoe  exists  than  a  narrow  one  made  rather 
thicker  at  the  quarters  than  at  the  heel  and  toe. 
The  recent  proposal  to  affix  shoes  on  feet  (without 
nails)  by  broad  projections  into  the  hoof,  and  by 
pressure  round  the  wall,  is  impracticable  and  in¬ 
jurious.  No  advantage  follows  the  retention  of 
shoes  on  a  foot  for  more  than  four  weeks,  as  the 
growth  of  the  horn  in  that  time  produces  a  dispro¬ 
portionate  hoof.  If  in  this  time  a  shoe  is  not  worn 
out,  it  should  be  removed.— A. 

Fixing  Glass  to  Honey  Boxes.— W.  S.  (Inver¬ 
ness)  —Gummed  paper  could  scarcely  be  strong 
enough  for  your  purpose.  I  should  prefer  to  use 
Le  Page's  liquid  glue,  or  the  patent  fluid  water- 
resisting  glue  of  the  Waterproof  Glue  Co.,  62,  Dale 
Street,  Liverpool,  who  claim  for  their  cement  the 
power  of  holding  well  to  glass ;  4d.  or  6d  will  put 
W.  S.  in  possession  of  a  bottle  of  the  first,  or  a  tin  of 
the  second.—  S.  W. 

Tailors’  Cutting  and  Fitting.  —  Shears.— 
These  articles  are  being  arranged. 

Mahogany  Mouldings.  G.  B.  (Accrington)  will 
have  some  difficulty  in  getting  a  small  quantity  of 
mahogany  mouldings,  as  very  few  mills  keep  this 
in  stock.  He  does  not  state  whether  he  wants  any 
special  pattern  or  one  of  the  regular  stock  patterns. 
As  it  is  only  a  small  quantity  he  requires,  he  had 
better  get  it  out  himself,  or  ask  one  in  the  trade  to 
do  it  for  him.— A.  J.  H. 

Amber-Tipped  Paper.— F.  A.  (Leicester).— To 
give  an  amber-tipped  quality  to  cigarette  papers, 
many  manufacturers  use  pure  white  ozokerite. 
This  treatment  is  not  very  objectionable  to  the 
smoker,  as  ozokerite  is  insoluble  in  water.  If  the 
amber-tipped  portion  of  the  paper,  however,  is 
allowed  to  burn,  its  highly  inflammable  nature  is 
very  noteworthy.  It  is  no  uncommon  thing  to  use 
paraffin.  A  composition  introduced  to  give  an 
amber-tipped  quality  to  cigarette  papers  is  three 
ounces  of  sheliac  dissolved  in  a  gill  of  spirits  of 
wine  or  methylated  spirit,  and  the  consistency  of 
thickness  may  be  regulated  by  adding  more  or  less 
shellac,  as  found  desirable.  Another  method  is  the 
following :  48  parts  by  weight  of  shellac  (to  be 
melted  at  a  gentle  heati,  12  parts  of  Venice  turpen¬ 
tine,  and  1  part  of  balsam  of  Peru.  Incorporate  the 


ingredients  together  with  one  addition  of,  say,  about 
36  parts  of  the  best  vermilion,  or  an  equivalent 
proportion  of  other  suitable  colouring  matter. 
— F.  G. 

Ill  — Questions  Submitted  to  Readers. 

*.*  The  attent  ion  and  co-operation  oj  readers  of  Work  are 
invited,  for  this  section  of  “  Shop." 

Carving.— C.  M.  S.  ( Aldington )  writes: — “Can 
any  correspondent  tell  me  how  to  clean  carving  in 
white  wood  which  has  got  dirty  during  the  pro¬ 
cess?  It  does  not  do  to  use  water,  which  raises  the 
grain.” 

Loco.  Work.— Corkscrew  writes:— “Will  any 
reader  of  Work  kindly  describe,  with  sketch,  a 
ringing  punch?  It  is  used  in  loco,  work  about  and 
behind  the  smoke-box  end.  Please  state  its  object 
and  use.” 

Wood  Filling.  —  A.  P.  M.  A.  ( Streatham ) 
writes  :—“  Could  any  reader  tell  me  of  some  putty 
or  cement  for  filling  cracks  in  wood,  as  I  find  the 
putty  cracks  and  falls  off?” 

Ambulance  Station.— St.  John  writes:— “Will 
some  reader  kindly  give  me  a  design  for  ambulance 
station  and  head-quarters,  also  superintendent's 
house?  The  head-quarters  and  station  are  intended 
for  a  corps  consisting  of  fifty  members.  They  must 
compriselecture-room,  toaccommodate  an  audience 
of  one  hundred  persons,  ambulance-room,  small 
committee-room,  ambulance  instruction  room,  to 
accommodate  thirty  pupils,  library,  cloak-room, 
w.  c.,  and  extra  room.  The  superintendent’s  house 
must  have  kitchen,  sitting-room,  two  bed-rooms, 
bath-room,  and  w.  c.” 

Pitch.— J.  J.  ( Barrow-in-Furness )  writes: — “I 
should  be  glad  if  some  kind  reader  could  give  me 
the  recipe  for  making  the  pitch  used  by  repousse 
workers.” 

Gun  Models.— Anxious  Gunner  writes At 
the  Naval  Exhibition  last  year  at  London,  I  saw 
two  guns  which  visitors  were  firing  from  at  some 
moving  ships  in  Armstrong  and  Mitchell's  shed.  I 
should  like  to  make  a  model  of  the  largest  gun. 
Could  any  kind  reader  give  me  the  sizes,  or  in¬ 
formation  as  to  where  i  could  get  any  paper  or 
book  with  them  in?” 

Wood.— Walnut  asks  for  an  address  where 
American  walnut,  suitable  for  making  furniture, 
can  be  obtained. 

Oleographs.  —  Walnut  writes :  —  “  Will  any 
reader  tell  me  where  oleographs  of  the  Ramsgate 
lifeboat  (the  Bradford)  could  be  obtained?” 

Guitar.  —  A.  T.  (Bollington)  writes  :— “  Will 
J.  G.  W.,  or  any  other  kind  person,  give  me  the 
rough  outlines  of  a  guitar,  the  stringing  of  the 
same,  the  dimensions,  etc. ;  and  also  please  say 
whether  it  can  be  made  best  in  a  mould,  as  re¬ 
commended  for  the  zither?” 

Refreshment-Koom  Sideboard.— A.  B.  D. 
t South.  Shields)  writes  Can  any  reader  of 
Work  oblige  me  with  a  good  design  for  a  side¬ 
board  for  refreshment  room  ;  either  in  pitch-pine  or 
to  stain  and  varnish  would  do— about  8  ft.  high, 
anil  about  10  or  12  ft.  long  ?  Also  some  idea  of  cost 
of  same.” 

Soft  Soap.— D.  A.  L.  (Bacup)  writes: — “Will 
any  reader  kindly  inform  me,  through  Work,  how 
to  make  common  soft  soap  for  cleaning  purposes?” 

Hoop  Staves  — Hoopm aker  writes :— “  Will  any 
reader  kindly  inform  me  where  cast  steel  hoop 
staves  are  manufactured,  as  used  by  hoopmakers  ?  ” 

Fretwork  Market.— W.  P.  ( Dartford )■ — Ad¬ 
vertise  your  articles,  with  prices,  in  Work. 

Towel-Horse  Ralls.— Anxious  writes  :— “Will 
someone  kindly  tell  me  how  hardwood  towel-horse 
rails  are  most  easily  and  quickly  turned— some 
quick  and  cheap  method  ?  ” 

Cricket  Bats.  —  L.  M.  (Roscrea)  writes:—  “I 
should  be  very  glad  of  any  information  about  mak¬ 
ing  cricket  bats,  kind  of  wood,  method  of  splicing, 
and  where  the  materials  can  be  obtained.”— (A 
comprehensive  article  upon  this  subject  would  also 
be  entertained. — Ed.) 

Sash  Beads.— H.  F.  (Ramsbury)  writes:— “Can 
anyone  give  me  rules  for  cutting  beads  round  pivot 
sash  to  enable  same  to  work  properly,  but  still  to 
fit  close  when  sash  is  closed?  At  present  I  have 
to  keep  cutting  each  joint  until  satisfactory  results 
are  obtained.” 

IV.— Question  Answered  by  a  Correspondent. 

Pinhole  Photography.— St.  Mungo  writes,  in 
reply  to  H.  A.  H.  ( Tunbridge )  (see  No.  164,  page 
126):— “Any  camera  will  do,  provided  it  is  light¬ 
tight.  The  exposure  is  longer  than  with  a  lens. 
With  an  aperture  of  A  of  an  inch  the  exposure 
should  be  5,  7, 10.  13,  16,  20  seconds  at  2,  2|,  2’  3J,  3), 
and  4  in.  focal  distance  respectively  ;  but  the  best 
result  will  be  got  when  the  pinhole  is  about  of 
the  focal  distance.  No  image  is  seen  on  the  screen, 
and  the  shorter  the  focal  distance  the  wider  the 
angle  of  view.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following1  corres¬ 
pondents,  and  answers  only  await  space  in  Shop,  upon  which 
there  is  threat  pressure  —F.  S.  (Exeter):  U.  O. (Thurso):  T.  D. 
(Xewcastle-on-Tyne) ;  F.  C.  B.  (Glasgow) ;  Naturalist  ,  G.  H.  S. 
(Stockton);  Amatkuu  :  W.R.  .  Stur  minster-  Newton' ;  F.  S.  (Old 
Swindon)  •  T.  W.  S.  (Hyde) ;  J.  E.  (Aberdeenshire)  :  P.  R.  ( Dermis- 
town)  ;  Novick  ;  >1.  E.  F.  (Stockion-on-Ttes)  :  W.  C  (Row  don) ; 
Thk  Universal  AmaTkur;  W.  S.  (Apylebu):  T.  P. (Bristol) ; 
F.  J.  K.  (Tufnell  Park »  ;  D.  J.  G.  (Holyhead)  ;  W.  E.  W.  <  Wimble¬ 
don)  ;  S.  R.  ( H'alworth). 


“WORK”  PRIZE  COMPETITIONS. 

A  general  subject  has  been  considered 
best  with  which  to  commence ;  and  as 
most  of  the  readers  of  Work  and  thousands 
of  the  outside  public  know  something 
of  bicycles  and  tricycles,  competition  is 
invited  for  the  best  essay  upon 

“  The  Cycle  :  Its  Worth  to  the  Nation.” 

For  the  three  best  essays  the  following 
prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2  ; 

Third  Prize,  £1. 

All  Essays  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  prize  scheme  is  announced. 

Each  Essay  to  he  signed  with  an  original 
nom  de  plume ,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

No  Essay  to  exceed  more  than  two  pages  of 
Work  in  extent,  including  any  diagrams  that 
may  be  neccssar)'  to  elucidate  the  text. 

In  the  work  of  judging  regard  will  be  had  to 
original  suggestions  of  value  affecting  the  im¬ 
provement  of  bicycles  and  tricycles,  especially 
where  such  improvements  are  shown  by  dia¬ 
grams. 

All  Prize  Essays  and  Drawings  to  be  pub¬ 
lished,  if  desired  by  the  Editor,  in  Work,  but 
the  copyright  thereof  to  remain  with  the 
authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  by 
the  competitors,  as  in  no  case  can  the  return  of 
MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Essays,  and  the  selection  as  determined 
upon  is  to  be  final. 

All  manuscripts  intended  for  the 
Cycle  Essay  Competition  must  be 
addressed  to  the  Editor  of  Work, 
e/o  Cassell  &  Co.,  Ld.,  Ludgate  Hill, 
London,  E.C.  They  must  reach  him 
not  later  than  Saturday,  June  25, 
endorsed,  “WORK  Cycle  Essay  Com¬ 
petition.” 


NOTICE  TO  BE  A  DEES. 

Next  Week's  issue  (No.  172)  will  contain 
the  announcement  o/  the  Second 
“  Work  ”  Prize  Competition  subject; 
also,  among  others,  the  following  impor¬ 
tant  papers :  How  to  Make  a  Cheap 
Ice  Chest  ;  Ideas  in  Greenhouse 
Blinds  ;  How  to  Copy  Glass  Posi¬ 
tives;  The  Way  to  Make  Cheap 
Blowpipes. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  Lx5  r 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  ad. — Chenies 
Street,  Bedford  Square.  [9  R 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  100 
Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss6,  30  Fret  Brackets,  100  Sign  Writer’s  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free.— F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

“  Screws  and  Screw  Making.” — The  best  book  on 
the  subject,  3s.  ;  soiled  copies,  2s.  The  Buyer’s  Guide  to 
the  best  Books  on  Mechanical  Subjects,  with  table  of 
contents,  price  6d.  ;  in  cloth,  is.  6d.  —  Published  by 
Britannia  Co.,  Engineers,  Colchester.  [21  R 

Wanted. — To  Manufacture  or  Repair  for  Trade  or 
Amateurs  any  description  of  mechanical  work.  Models 
for  Patentees  executed  from  drawings.  Terms  moderate. — 
J.  Summers,  17,  Regent’s  Row,  Dalston,  N.E.  [22  r 

French  Polishing  taught  to  Amateurs  in  two  or 
three  easv  lessons  ;  very  moderate  charge.  Amateurs’  own 
work  polished.— Letters,  Seyler,  17,  Whitcomb  Street, 
Pall  Mall  East.  [23  * 
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OISC.” 


BEECHAM’S 

LARGEST  SALE  IN  TH 


FILLS. 


_ THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders ,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  TH03MEA.S  BUbSOJJ AJMI,  St.  HsIGIIS,  LEHCESMl  6* 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Poxes,  9\d.,  Is .  l\d,,  &  2s,  9d ,  each »  Full  directions  with  each  box. 


BEECH 


M’S  TOOTH 


A.  S  T 


Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay. .  It  is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists ,  or  front  the  Proprietor ,  for  ONE  SB.  [TIDING,  postage  paid. 


ESTABLISHED  1861. 

HIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS.  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PuR  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON  S  WINE  ESSENCES. 

’  These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

AGENTS  WANTED. 

NEWBALL  &  MASON, 

Nottingham . 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2 s.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN, 


JUNO  CYCLES  (The  Very  Best). 

Write  for  our  1802  last,  100  pp.  POST  FREE. 

Juno  Cushion,  £10  10s.  17/6  monthly,  ^nth^paymentsT3' 

Juno  Pneumatic,  £12  12s.  21/- monthly. 

Or  Large  Discount  for  Cash. 


larg 


CUSHION  TY££ 


discount  for  cash, 
riding  taught.  Ma¬ 
chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs.cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co.# 

Ltd.  Works, 
Show-Rooms,  &  School, 

lit?  75  &  7@,  Sis&ops® 
gate  Without, 

12  months?  guarantee  with  every  JUNO.  LONDON ,  15*0.* 


PATENT  OFFICE 

27  MARTINS  IANE 

LO  NDON.E-.C; 
INVENTIONS  &  TRADE  MARKS  REGISTERED 

PATENTS  BOUGHT  &  SOLD  „  . 

9  MONTHS  PROTECTION  50/- 
INVENtORS  GUIDE  CRATISonAPPLICATION 


X HE  THIRD  EXHIBITION  of  WORKS  in 
1  WOOD  and  WOOD  CARVING  lately  held  by  the 
Worshipful  Company  of  Carpenters  and  the  Worshipful 
Company  of  Joiners  in  Carpenters’  Hall  was  visited  during 
the  three  weeks  it  was  open  by  upwards  of  12,000  persons. 
The  value  of  the  prizes,  medals,  certificates,  etc.,  including 
the  cost  of  certain  meritorious  models  purchased  by  the 
Carpenters’  Company,  was  £ 200.  The  names  of  the  prize¬ 
winners  in  the  various  divisions  and  classes  were  :  —  G- 
Allibone,  C.  T.  Aston,  Wm.  Aumonier,  jr.,  G.  Basten,  D. 
Bryant,  C.  W.  D.  Boxall,  E.  F.  R.  Borneman,  G.  J.  Bull, 
Chiswick  School  of  Arts  and  Crafts,  Wm.  Clayton,  W.  E. 
Cutter,  Silas  Evans,  Alfred  Evernden,  Wm.  Forth,  G.  M. 
Gunner,  A.  Halliday,  G.  B.  Harrison,  B.  Holmes,  A. 
Hooydonk,  A.  J.  Johnson,  F.  H.  Keeble,  E.  Langdon, 
S.  G.  Lidstone,  J.  P.  Lunn,  W.  Mann,  Thos.  Marshall, 
W.  Metcalf,  John  Negus,  F.  Nutt,  Jas.  Osmond,  G.  Pank- 
hurst,  H.  Richardson,  C  Rochester,  G.  H.  T.  Smither, 
Anthony  Smith,  Chas.  Stephens.  W.  Thomas,  H.  Thorn¬ 
ton,  J.  A.  Vogt,  G  Welch,  A.  Wort,  E.  Young,  A.  tfeo- 
mans. 

A  similar  Exhibition  will  be  held  in  the  spring  of  1896, 
the  printed  prospectus  for  which  will  be  obtainable  at  Car¬ 
penters’  Hall,  London  Wall,  in  Nov  .mber  next. 


ft 


One  of  the  most  remarkable  and  stirring  Series  of  Stories  which  has  ever  appeared  will  be 

commenced  in 

No.  458,  price  Id.,  of 

CASSELL’S  SATURDAY  JOURNAL 

(READY  JULY  Gth),  UNDER  THE  TITLE  OF 

“SECRETS  OF  THE  PRISON-HOUSE, 

Being  New  Stories  of  Gaol  Life. 

By  MAJOR  ARTHUR  GRIFFITHS, 

Author  of 11  Chronicles  of  Newgate ,”  “  Memorials  of  Millbank,"  etc.  etc. 

These  fascinating  stories  will  be  based  on  Actua!  Facts  which  have  come  under  the  Author's  personal  notice  during 
his  extended  official  experience  in  this  country  and  abroad.  The  darkest  episodes  of  gaol  life  will  be  pictured  with  all  the  force 
of  actuality.  Stories  will  be  found  in  the  present  series  descriptive  of  Assaults,  Outbreaks,  Escapes,  Conflicts  with  Autho  y. 
Quarrels  among  Prisoners,  their  Tricks,  Disguises,  Perversity,  Ingenuity,  and  other  remarkab.e  traits,  In  fact,  for  abso  b  g 
interest,  pathosfand  movement  these  revelations  of  the  prison  will  rival  in  intensity  and  dramatic  power  the  most  startling  scenes 
ever  depicted  in  pure  fiction.  The  first  story  will  be  entitled  “  Taming  a  Termagant,  and  will  be  illustrated  by  Paul  Hardy. 

“  The  best  and  cheapest  Pennyworth  of  Popular  Literature  ever  produced.  —The  Times. 

CASSELL  &  COMPANY,  Limited,  and  all  Booksellers. 
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£400  |  GIVEN  AWAY!  |  £400 

*3"  FOUR  HUNDRED  POUNDS  ^ 

WORTH  OP  FRETWORK  DESIGNS. 

7.  H.  SKINNER  &  CO.  hare  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments.  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings,  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  different  coloured  speci¬ 
mens  of  «he  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  weH  include.  QRATT*, 
One  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood.  as  6d.  :  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross.  %  p 

J.  H.  SKINNER  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  when  ordering1. 


LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes.  Drilling  Machines. 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send/or  Illustrated  Catalogue,  150  Illustrations,  price  6a.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE, 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 

Address-  7  79  and  7 8a,  HIGH  HOLBO  ItS,  LO.\l)OS ,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  188s.  Please  name  this  Paper  when  writing. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a.  few  seconds  by  using 

SYMINGTONS  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  caids, 
marking  linen, 
crests,  fac¬ 
simile.  etc. 
Price  &  Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter.is.  each;  3  lettcr.2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


Monthly,  4d. 

CASSELL’S  TIME  TABLES. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
-  ~-r.  wood,  machines, 
No  6  tools,  and  cabinet 

fittings  free.  All 
goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1 ,400  Engravings,  6d.  The  Amateur ,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 

HENRY  ZILLES  8c  CO., 

Publishers  or  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  E.C. 


Prize  Competition 
COUPON. 

THE  CYCLE  :  Its  Worth 
to  the  Nation. 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  ■•WORK.” 


SAVES  CLEANING  &  POLISHING 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico"  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  inj'ure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  Irom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work**  August  22,  1891.) 

8th  Thousand,  price  Is, 

Working-Men  Co-operators : 

What  they  have  Done  and  what  they  are 

Doing.  Being  a  Handbook  giving  an  Account  of 
the  Artisans’  Co-operative  Movement  in  Great  Britain, 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jones. 

“  The  co-operative  movement  is  one  of  great  social  and  economic 
importance,  and  those  who  wish  to  learn  what  hold  the  principle  has 
obtained  over  working  men  cannot  do  better  than  consult  the  little 
book  prepared  by  Mr.  Acland  and  Mr.  Jones.  It  is  a  kind  of  ele¬ 
mentary  text-book  for  use  both  by  teachers  and  pupils  ;  and  it  deals 
not  only  with  the  history  of  co-operation,  but  with  such  practical 
questions  as  production,  distribution,  propaganda,  and  educatioual 
work.  It  cannot,  we  imagine,  but  prove  a  useful  little  manual  for 
those  for  whom  it  is  intended.” — The  Times. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London, 


TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.— THE  WaLLEK  &  CO.  MANUFACTUklNG 
COMPANY',  4,  Playhouse  Yard,  Queen  Victoria  Street,  Loudon,  EX. 

BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
machines.  Prices.  £4  to  £30.  Easy 
terms,  from  10s.  par  month.  Write  fur 
our  200-page  Lists  for  1892 
and  5  000  Testimonials. 
Free.  BRITISH  CYCLE 
MFC.  Co.,45,Everton  Rd., 
Liverpool:  Manchester  De¬ 
part  :  6,  Palatine  Bldgs., 
Victoria  Street;  London 
Works,  Showrooms,  and 
’aryp.. .  - ,  Cycling  School:  42,  High 
- '—L -- jBUSiv. i d. Street,  Camden  Town. 

GIVEN  AWAY  I  YOUR  NICKEL  SILVER 

REN  cfc  PENCIL  CASE, 

with  your  name  in  Rubber,  complete,  7jd.  Stamps,  or  for  your 
Nome  or 
Monogram. . 

R  u  b  b  e  r 
Stamp  lbr 

Marking  Linen  or  Paper,  enclose  3^d.  stamps  or 
postage,  See.  Mention  this  paper,  and  address — 

Crystal  Palace  (John  Bond’s)  Gold 
Modal  Marking  Ink  Works,  76,  Southgate  Road, 
London,  N.  CAUTION  :  Original  Patentee  of  the  6d.  and  is. 
Crystal  Palace  (John  Bond's)  Propelling  Metallic  Marking  Ink  Pencil. 

THIS  WEEK’S  NUMBER  OF 

CASSELL’S 

National  Library 

IS 

SHAKESPEARE'S  “KINC  LEAR.” 

Paper  Covers,  3(1. ;  or  in  cloth,  (id. 
Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


C/VEA/  AWAY 


jMA  sir  fa  c  t  xj  Jt  f.  r  of 

HIGH-CLASS  LATHES 


SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

tngieby  Works ,  Brown  Ftoyd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
j-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


FLUID 

WATER  RESISTING 

GLUE 

(Patent) 

PATENT  TINS. 
Invaluable  for  all 
Out  and  Indoor 
Repairs . 

By  Post,  8 d.  and  is.  3 d.  per  tin. 

Manufactured 

only  by 


FLUID 

WATER  RESISTING 

GLUE 

(Patent) 

PATENT  TINS. 


No  Brush— No  Boiling- 
Will  securely  join  Wood, 
Glass,  China,  Metals,  &e. 
Through  Ironmongers,  Chemists ,  Chandlers,  6rc.,  6 d.  and  is.  per  tin. 

THE  WATERPROOF  CLUE  CO.,  62,  Dale  st„  Liverpool 


FRETWORK  AND  CARVING. 

Highest  Award — GOLD  M.EDAL. 

MACHINES,  DESICNS,  TOOLS,  WOOD,  MIRRORS, 
HINCES,  AND  VARNISH,  &C. 

Fretwork  Outfits,  is.  4d.,  2s.  fid.,  3s.  6d.,  and 
5s.  fid.  each. 

Sets  of  Twelve  Best  Carving 
Tools ,  with  Boxwood  Handles, 
lOs.  free. 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 

\lJ  Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGER  BROS.,  Settle,  Yorks. 


Printed  anb  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauyage,  London,  E.C. 
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WORK  WORLD. 

The  French  postal  authorities  are  adopt¬ 
ing  the  bicycle  for  collecting  late-fee  letters 
and  conveying  them  to  the  stations.  Where 
are  the  British  authorities  ? 

#  ft 

An  alloy  of  gold  and  aluminium  has 
recently  been  made.  Its  colour  is  a  most 
beautiful  purple,  and  it  will  be  valuable  in 
making  jewellery. 

ft 

A  tricycle,  driven  solely  by  electricity,  has 
also  an  electric  lamp  and  bell.  The  inventor 
travels  with  it  at  the  rate  of  four  miles  an 
hour,  but  says  it  will  travel  much  faster. 

#  ft 

It  is  fairly  well  known  that  German 
husbands  wear  a  wedding  ring  as  well  as 
their  wives.  Now  a  London  jeweller  has 
introduced  a  wedding  ring  for  husbands. 
Whether  Englishmen  will  be  content  to  go 
about  labelled  in  this  way  remains  to  be 
seen ! 

#  -* 

Electricity  is  being  used  in  tempering 
springs  of  coiled  steel  wire.  A  current  of 
23  amperes  at  45  volts’  tension  is  passed 
through  the  spring,  and  when  its  temperature 
has  reached  the  required  degree,  the  current 
is  broken  and  the  spring  falls  into  a  trough 
of  water.  One  man  can  temper  2,400  springs 
per  day  by  this  method. 

ft  # 

An  illuminating  gas  made  by  mixing 
carburetted  hydrogen  or  other  gas  with 
atmospheric  air  is  thought  of.  Some  private 
demonstrations  of  the  utility  of  this  mixture 
have  given  satisfaction.  This  mixed  gas  is 
stated  to  admit  of  being  stored  for  distribu¬ 
tion,  and  to  be  cheaper  than  ordinary  coal 
gas. 

ft  ft 

A  new  rail  coupling-bolt  lock-nut  is  simply 
a  thin  metal  nut  of  an  escutcheon  form. 
Now,  suppose  it  screws  home  to  the  bolt- 
nut,  in  a  position  so  that  its  gravity 
would  unlock  it.  Take  it  off  and  reverse 
it,  and  the  thread  is  so  cut  in  relation  to 
the  face-bearing  as  to  make  it  stand  out 


horizontally— so  as  to  gravitate  by  any  jar — 
to  lock  the  bolt-nut.  The  English  waggon 
builders  used  it  a  century  ago. 

#  * 

As  a  step  towards  the  abatement  of  the 
smoke  nuisance,  a  process  is  nearly  in  work¬ 
ing  order  which  consists  in  conveying  smoke 
into  a  chamber  where  it  is  well  washed  with 
water  spray.  This  causes  every  particle  of 
soot  to  be  deposited,  and  at  the  same  time 
condenses  and  recovers  the  ammonia  and 
sulphurous  fumes  as  sulphate  of  ammonia. 
The  extra  cost  of  this  process  is  more  than 
counterbalanced  by  the  price  obtained  for 
the  sulphate  of  ammonia.  Londoners,  note  ! 

*  ft 

A  turner  when  turning  a  job  that  has  to 
be  tapered,  may  be  called  upon  to  take 
out  that  job  for  a  short  time,  and  bore  out  a 
bearing  to  be  parallel.  In  order  that  he 
may  save  time,  he  can  do  this  without  shift¬ 
ing  his  headstock,  by  turning  out  the  front 
part  of  the  hole  to  the  finished  size.  Then 
placing  his  lathe  tool  upside  down  and  cut¬ 
ting  from  the  further  side  of  the  lathe,  he 
can  get  a  parallel  hole.  When  this  is  done 
he  returns  to  his  tapered  job  as  before. 

*  # 

A  new  use  for  fibre  is  found  in  applying 
it  to  the  manufacture  of  steam  pipes.  The 
texture  of  the  finished  pipe  is  hardened  by 
very  heavy  hydraulic  pressure,  and  it  is 
claimed  that  this  treatment  renders  it  prac¬ 
tically  as  strong  as  steel,  while  it  remains 
comparatively  light.  It  will  neither  swell 
nor  shrink,  rot,  or  rust.  It  is  a  non-conductor 
of  heat,  and  in  its  compressed  state  suf¬ 
ficiently  incombustible  to  render  it  safe  as  a 
material  for  steam  pipes. 

#  ft 

Glass-lined  tubing  can  now  be  obtained  in 
all  forms  :  straight,  bends,  elbows,  and 
crosses.  The  internal  glass  tubing  is  pro¬ 
tected  by  either  cast  or  wrought  iron  external 
tubing,  with  cement  run  in  to  bed  the  glass 
solidly.  These  pipes  are  made  with  butt, 
flanged,  and  socket  joints.  Washers  of  gutta¬ 
percha  or  other  suitable  material  are  used 
to  seal  the  joints.  The  great  advantage  of 
using  these  pipes  for  chemicals  and  other 
liquids  which  attack  metal  is  obvious. 


Very  often  engineers  wish  to  fill  up  un¬ 
sightly  blow-holes  in  castings  in  places 
where  these  holes  do  not  affect  the  strength. 
If  lead  is  poured  into  them,  the  lead,  when 
cooling,  contracts,  and  is,  therefore,  smaller 
than  the  hole  when  cold,  and  will  shake 
about.  What  is  required  is  a  metal  that 
will  expand  when  cooling,  and  fill  up  the 
cavity  tightly.  If  9  parts  of  lead,  1  part  of 
bismuth,  and  1  of  antimony  are  used,  this 
alloy  will  have  the  desired  effect. 

.  #  ft 

A  considerable  amount  of  economy  is 
claimed  for  solidified  petroleum.  Some 
recent  experiments  have  proved  that  80  gal¬ 
lons  of  water  in  a  six  horse-power  tubular 
boiler  can  be  heated,  and  steam  raised,  to 
60  lb.  pressure  per  square  inch,  by  62  lb.  of 
the  fuel,  in  36j  minutes,  whereas  it  required 
106  lb.  of  coal  and  wood  to  raise  steam  to 
the  same  pressure  in  one  hour.  If  more 
extended  trials  bear  out  the  results  now 
recorded,  petroleum  fuel  should  have  a 
prosperous  future  before  it.  The  property 
of  raising  steam  rapidly  will  give  it  a  high 
value  for  steam  fire  engines. 

ft  ft 

A  new  lubricator  —  fibre-graphite  —  is 
coming  into  general  use  for  journal  bear¬ 
ings.  It  is  composed  of  hardwood  fibre  and 
graphite.  The  fibre  is  reduced  to  a  pulp, 
graphite  is  added  in  a  powdered  state,  and 
the  mixture  is  subjected  to  hydraulic  pres¬ 
sure  in  an  iron  box  with  several  very  small 
holes  in  the  bottom.  Water  is  added  before 
pressure  is  applied,  and,  being  forced 
through  the  holes,  in  its  escape  causes  the 
wood  fibre  to  take  a  perpendicular  position. 
As  the  fibre  prevents  the  graphite  from 
escaping,  the  latter  is  compressed  between 
the  fibres  which  are  thus  coated  with  plum¬ 
bago,  and  the  result  is  a  dense  mass  of  fibre- 
graphite.  When  taken  from  the  mould  the 
material  is  in  a  finished  condition,  and  has 
a  very  smooth,  satiny  appearance.  It  is 
then  dried  in  the  air,  thoroughly  saturated 
with  purified  linseed  oil,  and  baked  in  an 
oven.  It  is  then  ready  for  use.  The  wood- 
fibre,  in  taking  a  perpendicular  position, 
presents  the  ends  of  the  fibres  to  the  shaft, 
thus  reducing  the  wear  on  the  journal.  In 
the  form  of  a  journal  bearing,  fibre-graphite 
is  a  solid  lubricant,  plumbago  being  one  of 
the  best  lubricators  known.  The  first  few 
turns  of  the  shaft  in  a  fibre-graphite  journal 
fill  the  pores  of  the  steel,  and  also  give  the 
shaft  a  very  thin  coating  of  the  new  material. 
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AN  EVERY- HOME  ICE  CHEST 
REFRIGERATOR. 

BY  ONE  WHO  HAS  MADE  IT. 


OR 


Introduction. — The  object  of  this  article  is 
to  describe  a  very  easily  made  and  inex¬ 
pensive  refrigerator,  which  embraces  nearly 
all  the  latest  and  best  principles  of  pre¬ 
servation  of  perishable  goods,  with  a  mini¬ 
mum  of  outlay  for  ice. 

The  air  of  a  good  refrigerator  must  be  dry 
and  pure,  as  well  as  cold;  for  dampness 
and  varying  temperature  are  principally  the 
causes  of  decay  in  meats  and  fruits. 

The  objection  there  is  to  be  found  in  the 
so-called  “ventilated  refrigerators” — where 
fresh,  warm  air  is  admitted  from  the  out¬ 
side  and  discharged  again  just  when  it  has 


become  cold  —  is  that 
air  that  contains 
the  moisture  and 
germs  that  are  so 
detrimental  to  the 
preservation  of 
food,  and  the  pro¬ 
cess  of  continually 
cooling  fresh  warm 
air  consumes  a 
much  larger  amount 
of  ice  than  simply 
cooling  the  air 
originally  confined 
in  the  refrigerator 
when  the  door  is 
closed  from  time  to 
time. 

Description. — 

Fig.  1  is  a  front 
elevation.  Fig.  2, 
sectional  plan 
through  a  a,  snow¬ 
ing  the  method  of 
construction,  with 
the  ice  basket,  a, 
gutters,  b,  and  the 
zinc-lined  shelf  on 
which  the  ice  bas¬ 
ket  stands.  Fig.  3, 
sectional  elevation 
through  cc,  show¬ 
ing  the  circulation 
of  the  air  in  the 
direction  of  the 
arrows.  The  air  in 
the  ice  chamber  in 
contact  with  the 
cold  zinc  and  ice 
falls  to  the  bottom, 
as  shown  by  the 
arrows,  condensing 


it  is 


this 


warm 


In  order  to  make  the  refrigerator  as  cheap 
and  simple  in  construction  as  possible,  I  do 
not  cover  the  inside  with  zinc  at  all,  except 
the  shelf  on  which  the  ice  cage,  a  (Figs.  2 
and  3),  stands,  and  the  little  gutters  and 
drips,  b  B  (Figs.  2,  3,  4,  and  6).  It  would 
certainly  be  better  to  cover  the  underside 
of  the  lid — in  fact,  the  whole  of  the  con¬ 
densing  or  ice  chamber — with  zinc  ;  but  if 
the  woodwork  is  well  varnished  and  the 
gutters  and  drips  screwed  tightly  to  it  with 
brass  screws,  it  is  hardly  necessary  ;  but  on 
no  account  should  the  food  cupboard  be 
lined  with  zinc,  because  of  the  condensation 
of  the  warm  air  on  the  cold  metallic  sur¬ 
face  of  zinc  rendering  the  cupboard  damp, 
etc.,  and  this  is  what  it  is  so  necessary  to 
avoid.  In  a  great  many  refrigerators  this 
zinc  lining  is  simply  nailed  on  to  the  battens, 
with  very  little,  if  any,  space  between  the 


Ice  Cliest  or  Refrigerator.  Fig.  1.— Elevation.  Fig.  2. —Plan,  A  A.  Fig.  3. — Section,  C  C.  Fig.  4. — 
Plan,  B  B.  Fig.  5. — Framework.  Fig.  6.— Section,  D  D.  A.  Ice  Basket ;  B,  Gutters,  Drips,  etc.  ; 
C,  Ice  or  Condensing  Chamber ;  D,  Trap  to  prevent  Air  getting  into  Cold  Air  Trough  or  Flue  and 
so  spoiling  Circulation  ;  E,  Galvanised  Iron  Grating  to  prevent  Plates  being  pushed  into  Cold 
Air  Flue ;  F,  Space  for  Water-Cooler,  etc. ;  G,  Slag  Wool,  Charcoal,  or  other  non-conducting 
Packing. 


in  the  ice  chamber,  which  condensation  is 
caught  by  the  drip,  shelf,  and  gutters,  and 
so  conducted  to  the  trap,  d,  and  then  falls 
into  a  receptacle  placed  for  it  on  the 
floor  under  the  trap.  The  cold  air,  in 
passing  down  the  trough  or  space  between 
the  false  back  and  the  outside,  is  kept  cold 
by  the  ice  water  and  condensation  continu¬ 
ally  running  along  the  gutters,  and  enters 
the  food  cupboard  at  the  bottom,  passes 
through  the  cupboard  and  around  all  its 
contents,  and  rises  to  take  the  place  of 
colder  air  in  the  ice  chamber  ;  and  so  on 
continually,  as  long  as  the  door  of  the  re¬ 
frigerator  is  shut  and  the  ice  lasts,  it  being 
a  well-known  fact  that  cold  descends  and 
warmth  ascends.  Fig.  4,  sectional  plan, 
showing  slatted  shelving  and  method  of 
constructing  door.  Fig.  5,  perspective  view 
of  framework,  on  which  matchlining  is 
nailed.  Fig.  6,  sectional  elevation,  through 
p  d,  of  inside  of  back,  showing  direction  of 
gutters. 


outside  and  the  zinc,  and  with  no  non-con¬ 
ducting  packing  between,  and,  like  charity, 
covers  a  multitude  of  imperfections. 

Making. — First  make  the  framework  as 
shown  (Fig.  5),  with  2  in.  by  2  in.  yellow  ; 
this  need  not  be  planed,  and,  as  the  con¬ 
struction  of  all  these  and  other  various 
joints  have  been  described  so  often,  I  will 
not  stop  to  describe  them.  They,  of  course, 
would  be  better  properly  framed,  or  mortised 
and  tenoned,  but  if  they  are  halved  they 
will  serve  every  purpose,  as  the  match- 
lining  holds  everything  together.  The  in¬ 
side  should  next  be  lined  with  |  in.  yellow 
matchlining,  letting  the  end  boards  of  the 
sides  run  by  the  uprights,  and  nailed  to 
them,  cutting  the  boards  that  form  the 
door-stops  to  the  centre  of  the  front  up¬ 
rights.  The  tops  of  the  boards  for  the 
sides  should  be  cut  nice  and  square,  and 
finish  exactly  in  the  centre  of  the  top  rail  of 
the  frame  (Figs.  3  and  6). 

The  bottom  should  be  nailed  to  the 


bottom  rails  first,  keeping  the  front  to  the 
centre  of  the  front  rail  to  form  stop  to  door 
(Fig.  3).  On  the  bottom,  between  the  up¬ 
rights,  battens  should  be  nailed  to  receive 
the  ends  of  sides. 

Now  screw  the  bearers  on  to  receive  the 
solid  shelf  (Fig.  3),  and  the  battens  to  re¬ 
ceive  the  false  back.  Fit  in  the  solid  shelf, 
allowing  it  3  in.  narrow,  back  and  front,  for 
circulation  of  air.  This  shelf  can  also  be 
made  of  f  in.  yellow  matchlining.  Make 
the  false  back,  with  battens  behind,  and  fit 
it  into  its  place,  allowing  about  3^  in.  space 
at  the  bottom  for  galvanised  iron  grating. 
By  keeping  the  bottom  batten  -}j  in.  below 
the  bottom  edge  of  the  matchlined  false 
back,  it  will  form  a  rebate  for  the  grating 
later  on. 

The  false  back  should  now  be  stood  on  one 
side,  and  if  it  is  intended  to  line  the  back 
and  sides  of  air- 
shaft  with  zinc,  you 
should  now  do  so. 
Put  sloping  pieces 
of  wood  on  the. 
bottom  to  form 
drip  to  lead  water 
into  the  trap  at  d 
(Figs.  3,  4,  and  6) ; 
these  sloping  pieces 
should  be  lined 
with  zinc  and  con¬ 
nected  to  trap  (an 
ordinary  small  brass 
bell  trap  will  do), 
and  turned  up  3  in. 
at  the  back  and  two 
ends  (the  front  need 
only  be  turned  up 
about  h  in.),  and 
the  thickness  of 
these  drips  form 
the  bottom  rebate 
for  the  iron  grating. 
Next  line  the  shelf 
with  zinc,  and  se¬ 
cure  a  small  piece 
of  zinc  guttering  on 
the  back  edge  of  the. 
shelf,  giving  it  a 
slightfall  fromright 
to  left  for  the  shelf 
to  drain  into  ;  turn 
the  zinc  of  the  shelf 
up  3  in.  all  round, 
except  the  back 
edge  that  drains 
into  the  gutter.  The 
two  sides  of  the  ice 
chamber,  if  decided 
to  be  covered  with 
zinc,  should  have  the  zinc  closely  screwed 
to  them  along  the  top  edge  ;  if  you  decide 
not  to  line  the  chamber  with  zinc,  closely 
screw  the  turned-up  edges  of  the  shelf  lining 
to  the  sides.  The  drip,  b  (Fig.  3),  should  be 
screwed  along  the  top  edge,  and  then  bent  so 
as  to  deliver  over  the  back  turned-up  edge 
of  the  shelf,  but  about  3  in.  above  it.  The 
small  guttering — which,  by  the  way,  can  be 
bought  at  any  zinc-worker’s — should  now  be 
screwed  or  soldered  on  to  the  ends  and  back 
as  shown  at  Fig.  6— the  short  piece,  marker l 
1,  arranged  with  a  stop-end  on  the  right- 
hand  end  to  take  the  water  from  the  gutter 
running  along  the  edge  of  shelf,  and  deliver¬ 
ing  into  the  stopped  end  of  that  marked  2, 
which  in  its  turn  delivers  into  the  stopped' 
end  of  No.  3,  and  No.  3  into  No.  4,  and 
No.  4  into  the  trap.  It  might  be  advanta¬ 
geous,  and  pay  in  the  long  run,  to  take  the 
carcase  in  its  present  state — that  is,  when  it 
is  ready  for  the  zinc — to  a  zinc-worker’s,  and 
get  him  to  do  the  lining  and  fixing  of  the 
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gutters.  Very  thin  zinc  will  do.  He  could 
cut  you  the  piece  of  zinc  for  lining  the 
underside  of  the  lid,  which  could  be  readily 
screwed  on  when  the  lid  was  made. 

Now  procure  some  charcoal  or  slag  wool, 
and  tightly  pack  the  spaces  between  the 
framework  and  proceed  to  nail  the  sides  on, 
one  side  at  a  time. 

The  sides  would  look  and  be  much  better 
if  a  staff'  bead  were  worked  up  the  four  ex¬ 
ternal  corners,  and  the  angles  tongued  and 
grooved  together.  The  sides  and  door  could 
also  be  framed  with  panels  and  moulded,  if 
desired  ;  but  this,  of  course,  must  be  decided 
by  the  maker.  What  I  am  endeavouring  to 
explain  is  how  to  make  the  thing  easily  and 
cheaply. 

The  doors  are  simply  made  of  the  same 
material  as  the  frame,  but  rebated  on  the 
outside  to  form  stops,  and  the  matchlining 
nailed  on  inside  and  out  and  packed  with 
the  non-conducting  material.  If  the  rebating 
presents  any  difficulty,  make  the  edges  per¬ 
fectly  square,  less  the  thickness  of  the  inside 
matchlining  all  round,  and  nail  fillets  or 
beads  around  to  form  stops. 

To  hang  the  door  and  lid,  put  them  into 
position,  seeing  there  is  sufficient  space  all 
round,  and  keep  them  away  from  the  body 
of  the  case  with  small  wedges 
driven  lightly  into  the  joints, 
and  screw  on  ordinary  cross¬ 
garnets;  take  out  the  wedges, 
and  the  doors  are  hung. 

Next  screw  the  false  back 
into  its  place  ;  and,  as  there 
is  very  little  chance  of  any 
drippings  or  condensation 
getting  on  to  this,  it  need  not 
be  lined  with  zinc,  even  if 
the  rest  of  the  air-flue  is. 

The  galvanised  iron  grat¬ 
ing,  or  a  piece  of  perforated 
zinc,  may  now  be  secured 
under  the  false  back,  as 
shown  at  E  (Fig.  3).  Now 
screw  on  the  bearers  for  the 
slatted  shelves ;  these  shelves 
are  so  simple  that  I  shall 
notattempt  todescribe  them. 

The  next  thing  is  to  nail  the  nosings 
round  the  top  and  bottom  and  put  the 
fastenings  on  the  doors  (a  simple  knob  and 
button  will  do  for  this),  and  screw  on  the 
castors,  if  required.  The  only  thing  that 
now  remains  is  the  ice  basket,  and  this,  I 
think,  I  should  buy.  Any  wire  basket  will 
do  that  will  go  into  the  space.  The  whole 
of  the  inside,  except  that  portion  covered 
with  zinc,  should  have  two  coats  of  hard  oak 
varnish.  The  outside  can  be  either  stained 
or  grained,  or  left  in  plain  colour  ;  Cut, 
whichever  way  you  finish  it,  it  should  be 
varnished. 

Cost. 


HOW  TO  MAKE  ANI)  WORK  THE 
SPECTROSCOPE. 

BY  CHARLES  A.  PARKER. 


Fitting  Springs  and  Regulating  Screw  to 
Hood — Adaptation  op  Clock-spring  Barrel 
for  Collimator  Hood — Preparation  op 
Collimator  Body  Tube — Attaching  Colli¬ 
mator  Hood  to  Body  Tube  by  Bayonet 
Catch — Preparation  op  Cell  for  Object 
Lens. 

Having  already  shown  the  mode  of  attach¬ 
ing  the  jaws  to  the  cover  of  the  collimator 
hood,  it  behoves  us  to  turn  our  attention  to 
the  preparation  of  the  two  springs  and 
milled  screw  by  which  the  width  of  the  slit 
is  regulated.  These  springs,  which  are  in¬ 
tended  to  act  upon  the  extreme  corners  of 
the  jaws  and  force  them  into  close  contact 
when  shut,  have  already  been  illustrated  in 
Fig.  12  (page  151),  but  the  component  parts 
are  again  shown  at  a  and  b  in  Fig.  17.  For 
each  of  these  springs  file  up  a  small  block 
of  brass  to  the  size  and  form  of  A,  Fig.  17, 
which  measures  |  in.  long  and  4  iu-  wide  by 
£  in.  thick,  and  when  ready  drill  a  hole 
through  the  middle  of  the  block  and  after¬ 
wards  slit  one  end  of  the  brass  nearly  through 


Say,  60  ft.  2  in.  by  2  in.  yellow,  at  Id. 
per  foot . 

1  square  of  f  in.  yellow  matchlining 
Zinc  guttering  and  lining— 1  sheet. . 

2  pairs  cross-garnets  at  Is. 
Non-conducting  packing 
Wire  basket 

1  bell  trap . 

Fastenings  for  doors 
Jury-grating  (galvanised) 

4  strong  castors 
Nails,  screws,  etc.,  and  paint  and 

varnish . 


This  cost  is  the  most  you  would  have  to 
give  for  the  materials  in  any  part  of  the 
country  ;  in  most  places  I  think  they  could 
be  got  for  less.  Food  should  be  kept  fresh 
and  wholesome,  and  such  a  chest  as  de¬ 
scribed  would  often  repay  itself  in  warm 
weather  by  saving  a  doctor’s  bill. 


The  Spectroscope.  Fig.  17.— Spring  for  Jaws  of  Slit.  Fig.  18.— Section  of  Colli¬ 
mator  Tube.  Fig.  19. — Section  of  Cell  for  Object  Lens.  Fig.  20.— Simple  Form 
of  Cell  for  Object  Lens. 

to  the  central  hole  in  order  to  receive  a 
1  in.  length  of  steel  watch  spring,  b,  Fig.  17. 

The  spring  should  be  made  quite  soft  in 
a  gas  or  spirit  flame,  and  then  bent  to  the 
required  form  whilst  at  a  red  heat,  after 
which  it  is  hammered  tightly  into  the  slit 
portion  of  the  brass  block  previously  made. 

Thus  prepared,  the  two  springs  are  attached 
to  the  discs  in  the  position  indicated  in 
Fig.  12  by  means  of  small  screws  driven  into 
suitable  holes  drilled  and  tapped  for  their 
reception  in  the  brass  disc.  As  an  additional 
precaution  against  the  possibility  of  the 
springs  shifting  at  any  time,  it  will  be 
found  advisable  to  drill  a  hole  close  to  the 
screw  and  fit  a  small  steady  pin  to  each 
spring. 

Before  going  further  it  will  be  necessary 
to  turn  to  the  collimator  hood  and  provide 
this  with  a  milled  screw  by  which  the  width 
of  the  slit  may  be  adjusted.  For  this  pur¬ 
pose  we  shall  require  a  milled  screw  and 
nut  similar  to  the  one  shown  in  Fig.  13  (to 
be  obtained  from  Messrs.  Platt  and  Witte). 

To  attach  it  to  the  collimator  hood,  re¬ 
move  the  nut  from  the  screw,  and  then  soft- 
solder  this  over  a  hole  of  suitable  size  drilled 
through  the  side  of  the  collimator  hood 
quite  close  against  the  open  end  of  the 
latter,  as  will  be  seen  by  reference  to  the 
illustrations,  after  which  the  screw  may  be 
screwed  into  position  in  order  to  be  certain 
that  it  acts  with  perfect  freedom. 

In  order  to  complete  the  collimator  hood, 
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a  If  in.  hole  should  be  cut  through  the 
bottom  of  it,  into  which  a  |  in.  ring  of  drawn 
brass  tubing  (previously  trued  up  in  a  lathe) 
is  fitted,  and  then  soft-soldered,  any  solder 
escaping  outside  being  afterwards  cleaned 
off  by  an  old  file,  followed  up  with  a  piece 
of  emery-cloth  wrapped  round  a  strip  of 
wood. 

As  before  stated,  the  collimator  hood  can 
be  made  from  the  spring  barrel  of  a  disused 
musical  box  or  clock,  which  would  be  found 
to  answer  admirably  for  the  purpose  with¬ 
out  any  alteration.  A  barrel  of  this  descrip¬ 
tion  can  generally  be  had  for  a  few  pence 
from  a  watch  and  clock  maker  in  any  large 
town. 

In  the  event  of  a  barrel  of  this  class  being 
employed,  it  should  not  measure  less  than 
21  in.  in  diameter  by  in.  in  thickness. 
If  it  is  a  musical-box  barrel,  it  must  be 
mounted  in  a  lathe  for  all  the  teeth  to  be 
cleared  off,  and  it  will  also  be  necessary  to 
soft-solder  a  £  in.  ring  of  If  in.  drawn 
brass  tubing  into  a  hole  cut  for  its  recep¬ 
tion  in  the  bottom  of  the  barrel,  in  order  to 
form  the  cellar  by  which  it  is  fitted  to  the 
collimator  tube,  not  forgetting  the  attach¬ 
ment  of  the  regulating  screw.  The  remain¬ 
ing  operation  of  attaching  the  jaws  to  the 
outer  cover  or  cap  is  also 
executed  in  precisely  the 
same  manner  as  I  have 
previously  described,  and 
therefore  calls  for  nothing 
more  than  a  passing  mention 
here. 

The  collimator  hood  being 
by  this  time  completed,  may 
now  be  placed  aside  for  a 
short  time  while  the  colli¬ 
mator  tube  is  being  pre¬ 
pared.  This  is  shown  in 
section  in  Fig.  18.  For  this 
we  shall  require  a  10^  in. 
length  of  moderately  stout 
drawn  brass  tubing  1^  in. 
in  diameter,  which  should 
be  trued  up  at  both  ends 
in  a  lathe,  and  then  provided 
with  a  suitable  stop.  To 
make  this,  prepare  a  4  in.  ring  of  tubing 
which  will  just  fit  into  the  tube,  and  then 
cut  a  |  in.  hole  in  a  small  disc  of  brass,  and 
afterwards  reduce  this  in  size  to  a  suitable 
diameter  to  allow  it  to  be  tightly  fitted 
into  the  ring  just  prepared,  thus  forming  a 
suitable  stop  which  may  be  pushed  into  the 
collimator  tube,  and  fixed  in  the  centre  of 
the  latter  by  means  of  a  small  quantity  of 
soft  solder  run  round  the  ring.  The  next 
proceeding  will  be  to  make  suitable  pro¬ 
vision  for  the  attachment  of  the  collimator 
hood  to  one  end  of  the  tubing,  and  after¬ 
wards  provide  a  cell  to  contain  the  lens 
which  fits  on  to  the  other  end  of  the  tube. 
The  former  can  be  readily  fitted  into  the 
tube  by  means  of  a  bayonet  joint  made  in 
the  following  manner  : — At  one  end  of  the 
lOj  in.  tube  just  trued  up,  drill  a  couple  of 
small  holes  on  opposite  sides  to  each  other 
and  \  in.  distant  from  the  outer  edge 
of  the  metal,  and  then  fit  the  collimator  box 
on  to  the  end  of  the  tube  by  means  of  the 
projecting  collar.  Now  insert  a  sharp  point 
through  the  holes  just  drilled,  and  make  a 
couple  of  marks  on  opposite,  sides  of  the 
collar  while  it  is  in  the  tube  in  order  to 
indicate  the  position  of  the  two  holes.  This 
done,  remove  the  collimator  hood,  and  by 
means  of  a  small  square  file  proceed  to  cut 
a  couple  of  I— shaped  slots  through  the  sides 
of  the  collar,  the  punch  marks  serving  to 
indicate  the  position  of  the  short  arm  of 
the  slot,  which,  by  the  way,  should  be  of 
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sufficient  width  to  take  a  pin  of  stout  brass 
wire  (about  No.  10,  B.  W.  G.). 

Noav  insert  a  pin  of  the  above  wire  in 
each  hole  of  the  tube  with  about  i  in. 
projecting  inside,  and  then  cut  it  off  flush 
with  the  surface  on  the  outside,  and  rivet 
securely.  If  necessary,  the  wire  may  be 
fixed  to  the  tube  by  means  of  a  touch  of  soft 
solder,  but  in  the  ordinary  way  this  will 
not  be  needed.  It  will  obviate  any  annoy¬ 
ing  mistake  if  only  one  bayonet  slot  is  filed 
first  and  then  filled  with  its  respective  pin, 
as  it  will  then  be  an  easy  matter  to  fit  the 
remaining  pin  with  the  greatest  degree  of 
accuracy. 

If  preferred,  a  screw  thread  may  be  chased 
on  the  collar  of  the  collimator  hood,  and  a 
corresponding  thread  on  the  inside  of  the 
tube,  but  at  the  same  time  it  must  be  said 
that  the  above  plan  of  a  bayonet  catch  is 
much  more  simple  to  make  and  quite  as 
satisfactory  in  use.  When  it  is  desired  to 
attach  the  hood  to  the  tube,  it  is  simply 
necessary  to  insert  it  in  the  body  tube  with 
the  pin  passing  through  the  longer  arm  of 
the  L- shaped  slot,  when  a  slight  turn  will 
cause  the  pin  to  pass  into  the  shorter  arm 
and  thus  secure  it  in  position. 

Next  in  order  comes  the  cell  to  contain 
the  collimating .  lens,  which,  by  the  way, 
should  be  all  in.  plano-convex  lens  of 
12  in.  focus.  The  cell,  which  is  shown  in 
section  in  Figs.  19  and  20,  should  have  a 
1 J  in.  clear  aperture,  and  may  be  cast  from 
a  suitable  pattern,  and  then  turned  up  quite 
true  in  a  lathe  with  a  seat  of  just  sufficient 
diameter  to  take  the  lens.  In  preparing  the 
bed  to  receive  the  lens,  it  will  be  necessary 
to  turn  the  upper  edges  of  the  seating  as 
thin  as  possible,  with  only  just  in.  pro¬ 
jecting  above  the  lens,  so  that  it  will  be 
a  simple  matter  to  burnish  the  edge  of  the 
metal  over  the  lens,  and  thus  secure  it  in 
position. 

It  will  require  some  amount  of  skill  to 
accurately  prepare  the  seating  for  the  lens 
in  the  manner  above  described,  and  as  it 
is  a  rather  difficult  undertaking  for  an  in¬ 
experienced  amateur,  it  may  be  advisable 
to  describe  a  more  simple  plan  of  making 
this  cell,  which  is  shown  in  Fig.  20,  and 
will  doubtless  be  preferred  by  some  of  our 
readers. 

From  a  piece  of  stout  sheet  brass  cut  a 
circular  disc  1|  in.  diameter  ;  then  find  the 
exact  centre  by  means  of  a  pair  of  com¬ 
passes,  and  strike  out  a  1J  in.  circle,  which 
is  afterwards  cut  in  a  lathe  with,  a  counter¬ 
sunk  edge.  Now  procure  a  bit  of  tubing 
which  will  tightly  fit  into  the  end  of  the 
collimator  tube,  and  having  cut  off  a  £  in. 
ring  of  this,  true  up  both  ends  in  a  lathe, 
and  then  soft-solder  the  ring  on  to  the  disc 
just  prepared,  being  particular  to  see  that 
it  is  correctly  centred. 

In  order  to  ensure  this,  it  will  be  found 
advisable  to  mark  a  circle  on  the  disc  just 
a  trifle  larger  than  the  diameter  of  the 
collimator  tube  before  cutting  the  central 
opening.  It  is  almost  needless  to  say  the 
countersunk  side  of  the  disc  should  be  on 
the  outside.  If  any  difficulty  should  be 
experienced  in  obtaining  a  piece  of  tubing 
which  will  tightly  fit  into  the  collimator 
tube,  it  will  be  necessary  to  obtain  the 
next  size  larger,  and  then  slightly  reduce 
the  diameter  of  the  tube  by  turning  it  in  a 
lathe  or  by  the  judicious  use  of  a  file.  When 
the  cell  is  ready,  the  lens  may  be  dropped 
in  it  plane  side  downwards,  being  retained 
in  position  by  means  of  a  ring  of  brass  wire 
which  is  sprung  into  the  cell  and  pushed 
firmly  against  the  lens.  Assuming  that 
the  cell  has  been  properly  fitted  to  the  colli¬ 


mator  tube  it  will  remain  in  position  quite 
secure  without  requiring  the  additional  aid 
of  a  bayonet  joint.  The  observing  tele¬ 
scope  will  receive  description  and  illustra¬ 
tions  in  the  next  article. 


CENT  IRON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 

Candlesticks. 

Bracket  Candlestick — Back  of  Ditto— Candle- 
Holder  —  Table  Candlestick  —  Details — 
Candle  -  Holder  —  Table  Candlesticks  — 
Bedroom  Candlestick. 

Candlesticks  are  not  used  so  much  now¬ 
adays  as  formerly ;  but  they  are  retained 
for  bedroom  service ;  and  as  they  can  be 
made  very  prettily  in  bent  iron,  I  propose 
to  illustrate  a  few  forms. 

Bracket  Candlestick. — Fig.  22  illustrates 
a  bracket  candlestick,  suitable  for  screwing- 
un  against  the  bed’s  head  for  reading  by. 
Tne  main  framework,  a  and  B,  is  made  of 
iron  rod,  \  in.  square  in  section  ;  the  re¬ 
mainder  is  of  thin  strips,  4  in.  wide.  After 
having  drawn  out  the  entire  bracket  to  the 
size  selected  as  being  most  suitable  and  con¬ 
venient,  measure  round  the  curves  of  a  with 
a  bit  of  string  or  wire,  in  order  to  get  the 
length  of  rod  required.  Cut  it  off  and  heat 
one  of  the  portions  marked  a  a'  to  a  white 
heat.  Plold  the  bar  at  b  or  b'  with  tongs  or 
pincers,  and  with  another  pair  of  tongs  turn 
the  bar  round  and  round,  and  so  form  the 
twist,  a.  Repeat  this  operation  at  the  other 
section,  a.  Heat  the  parts  c,  c,  for  about 
1  in.  or  l-J-  in.  of  length,  one  at  a  time,  and 
upset  them  by  striking  the  end  of  the  bar 
upon  a  lump  of  iron,  which  will,  of  course, 
thicken  or  dump  the  metal  up  at  the  heated 
section.  Flatten  out  the  metal  with  the 
hammer  in  the  width-way  of  the  bar,  thus 
giving  it  the  appearance  of  Fig.  23,  a.  Now 
heat  it  again,  and  punch  a  hole  in  the  centre 
(Fig.  23,  b).  The  bar  will  next  be  bent  to 
the  scroll  forms  shown — c',  c',  in  Fig.  22.  It 
will  be  raised  to  a  moderate  red-neat  and 
hammered  gently  around  the  beak  of  the 
anvil,  or  round  any  suitably  curved  surface 
of  metal,  or  even  bent  with  tongs.  The  bar 
will  be  tried  from  time  to  time  upon  the 
full-sized  drawing,  and  its  curves  set  and 
corrected  with  the  hammer,  until  all  flats 
and  angularities  are  removed,  and  good 
flowing  scrolls  obtained. 

Back  of  Candlestick. — The  cross,  b,  is  made 
thus  : — Two  strips  are  taken,  each,  say,  1  in. 
longer  than  the  total  distance,  d,  over  the 
bosses,  e,  e.  The  ends  of  each  are  heated  in 
succession  to  a  white  heat,  and  upset  by 
hammering  or  by  dumping  down  upon  the 
face  of  a  block  of  iron.  They  are  then  spread 
out  sideways  with  the  hammer,  and  thinned 
down  until  they  are  rudely  of  the  form  of 
the  bosses,  e,  e,  e,  e.  But  the  neat  outlines 
of  the  latter  will  have  to  be  imparted  with 
the  file.  The  screw-holes  in  the  centres  of  e 
will  be  drilled  and  countersunk.  The  bars, 
b,  will  be  welded  at  the  centre,  where  they 
cross  each  other.  They  should  be  upset 
slightly,  and  then  raised  to  the  welding  heat, 
and  struck  smartly  while  laid  across  each 
other  at  right  angles,  until  their  faces  are 
flush  on  both  sides.  The  metal  spread  out 
about  the  centre  will  be  filed  off  neatly  to 
form  a  little  boss,  in  the  centre  of  which 
a  rivet-hole,  f  will  be  punched  or  drilled. 
Through  this  the  rivet,  g,  which  unites  the 
scroll,  a,  to  the  back,  b,  will  be  put.  To 
prevent  risk  of  the  scroll  turning  round  on 
the  rivet,  the  latter  must  be  made  very  fast, 
or  the  hole  and  the  shank  of  the  rivet 


be  filed  square,  or  a  little  solder  run  round 
it. 

The  bent  iron  work  on  the  back,  b,  is 
made  in  four  similar  portions.  The  sepa¬ 
rate  parts  which  compose  one  of  the  qua- 
trefoils  are  shown  distinctly  separated  in 
Fig.  24.  There  is,  first,  the  central  finial, 
h,  bent  round  upon  itself,  and  turned  back¬ 
wards  at  the  ends,  to  be  soldered  or  clamped 
to  B.  To  h  the  flanking  scrolls,  i,  i,  and  k,  k, 
are  pinched  with  clips  ;  k  and  k  are  also 
secured  to  b  adjacent  with  solder  or  with 
clips  ;  l,  l ,  are  fastened  to  k,  k,  with  clips,  and 
they  may  also  be  further  secured  to  b  with 
solder  or  with  clips. 

On  the  scroll,  a,  midway  between  the 
twisted  portions,  a  and  a',  the  ornament,  m, 
is  fastened.  There  may  be  four,  six,  or 
eight  of  these  small  scrolls  arranged  equi- 
distantly  around  the  bar,  a.  They  relieve 
the  otherwise  naked  appearance  of  the 
bar. 

Candle- Holder. — Lastly,  the  actual  candle- 
holder  is  made  and  fitted  into  the  hole  made 
at  c.  Fig.  25  shows  this  fitting  enlarged  in 
section  and  in  plan.  A  pillaret,  n,  turned 
in  brass,  is  fitted  by  riveting  below  to  a  ate, 
and  above  to  the  dish,  o;  also  by  riveting. 
This  dish  is  made  of  thin  sheet-iron,  cut  into 
a  conventional  floral  dentition  at  the  edges 
and  beaten  up  into  a  dished  or  concave  form. 
Upon  this  the  actual  holder,  p,  of  tin  or 
brass  tubing,  is  secured  by  means  of  soft 
solder. 

Table  Candlestick.  —  Fig.  26  shows  a 
candlestick  suitable  for  standing  upon  a 
reading-table.  There  is  a  centre-pillar,  a ,  of 
rod  4  in-  square,  and  four  sets  of  scroll-work 
standing  at  right  angles  with  each  other. 
Three  sets  also  will  serve  as  well,  and  give 
less  labour.  The  height  of  the  candlestick 
may  be  from  10  in.  to  14  in.  It  should  be 
drawn  out  to  any  full  size  decided  on,  and 
the  figure  can  be  measured  by  scale  for  the 
purpose.  The  details  of  the  work  are  as 
follows  : — 

Details. — Beginning  at  the  base,  two 
double  scrolls,  b,  c,  either  of  thin  iron,  |  in. 
or  a  in.  wide,  or  of  that  of  stouter  section, 
say  in.  thick — preferably  the  latter— are 
turned,  and  crossed  at  right  angles.  A  hole 
J  in.  or  yg  in.  diameter  is  punched  in  the 
centre  of  each,  and  the  bottom  end  of  the 
pillar,  a,  is  shouldered  into  it  and  riveted 
over  (as  at  Fig.  27,  a).  All  the  rest  of  the 
work  is  of  thin  iron.  There  are  three  main 
scrolls,  d,  e,  f  in  each  series.  There  are  also 
the  minor  scrolls,  g,  h,  j ,  k,  and  also  the  ten¬ 
dril,  l.  These  parts  separated  are  seen  dis¬ 
tinctly  in  Fig.  27,  B  ;  and  the  positions  of 
the  clips  are  indicated  by  single  crosses. 
The  locations  where  the  curves  are  mutually 
clamped  to  the  central  rod  and  base  are 
indicated  by  double  crosses.  The  tendrils, 
l,  are  fastened  only  at  m,  being  clamped 
between  d  and  e.  Beyond  that,  they  simply 
lie  around  the  curves  of  d. 

Candle- Holder. —The  dish,  n,  is  cut  from 
thin  sheet-iron,  and  is  fastened  to  a  by 
riveting  a  through  a  hole  in  the  centre  of  n. 
The  candle-socket,  o,  made  of  tin  or  brass 
tube,  is  soldered  upon  n. 

Table  Candlestick. — Fig.  28  illustrates  a 
candlestick  of  an  alternative  design,  but  of 
the  same  general  type  as  the  last.  As 
before,  there  is  a  central  bar,  a ,  riveted  at 
bottom  to  the  scrolled  feet,  c,  and  at  the  top 
to  the  dish,  n ,  which  holds  the  candle- 
socket,  o.  The  feet,  c,  should  be  of  stout 
section,  the  remainder  of  thin  strips.  The 
scrolls,  d ,  e,  f,  g,  are  clipped  at  their  points 
of  contact  with  each  other,  and  also  to  the 
central  pillar,  a;  and  b,  b,  are  minor  scrolls. 

Table  Candlestick. — Fig.  29  shows  another 
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alternative  design,  constructed  similarly  to 
the  previous  ones,  but  with  different  dis¬ 
positions  of  the  scroll-work.  The  various 
scrolls  in  a  single  series  are  shown  separated 


the  shape  shown  at  b  ;  a  is  the  sheet,  shown 
again  at  c,  and  seen  also  in  Fig.  29,  a,  to  be 
bent  upwards  on  the'  four  sides,  and  curled 
back  again  slightly  at  the  top.  This  is 


handle,  b.  In  this  there  is  no  central  pil¬ 
lar  :  three  legs,  a,  provide  the  necessary 
support.  _  The  legs  should  be  made  of  iron 
strips,  in.  thick;  the  remaining  curves  of 


Bent  Iron  Work.  Fig.  22. — Bracket  Candlestick.  Fig.  23.— Formation  of  Bosses.  Fig.  24. — Detail  of  Scroll-work  with  Parts  shown  separated.  Fig.  25. — 
Detail  of  Candle-Holder.  Fig.  26. — Table  Candlestick.  Fig.  27. — A,  Fastening  of  Base  to  Pillar  ;  B,  Detail  of  Scrolls.  Fig.  28.  —Table  Candlestick. 
Fig.  29.— Table  Candlestick.  Fig.  30.— Details  of  Scroll-work  with  Parts  separated.  Fig.  31.— Bedroom  Candlestick.  Fig.  32.— Detail  showing 
Parts  separated. 


in  Fig.  30,  a,  and  the  remarks  already  offered 
in  reference  to  fastenings  will  also  apply  to 
this  example,  so  that  I  need  not  repeat 
them.  The  socket  of  the  candlestick  is 
formed  differently  from  those  in  the  previous 
examples.  It  is  shown  in  detail  in  Fig.  30, 
B,  c.  It  is  cut  from  a  bit  of  sheet-metal  to 


soldered  on  to  the  rosette,  b,  also  formed 
of  sheet-metal,  and  riveted  to  the  central 
pillar  of  the  candlestick.  The  head  of  the 
rivet  is  shown  at  c  in  Fig.  30. 

Bedroom  Candlestick. — One  more  example 
(Fig.  31),  and  I  have  done.  It  is  that  of 
a  bedroom  candlestick,  provided  with  a 


the  thin  strips.  The  disposition  of  the 
scroll-work  is  quite  clear  from  the  figures. 
There  is  only  one  handle,  b.  The  legs  are 
revented  from  spreading,  and  kept  steady 
y  means  of  a  top  ring,  and  two  rings  of 
double  curves.  The  lower  series,  c,  is  shown 
in  plan  below.  These  curves  are  united  to 
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each  other  with  clips,  and  to  the  legs  with 
crossing  wire.  Fig.  32  shows  the  detail  of 
one  leg — the  one  which  carries  the  handle,  b. 


HOW  TO  COPY  GLASS  POSITIVES. 

BY  AN  OLD  HAND. 

When  the  amateur  has  occasion  to  copy  a 
glass  positive  he  would  probably  like  to 
know  the  best  manner  of  doing  it,  and  as 
the  method  differs  in  many  particulars  from 
that  adopted  in  copying  an  engraving  or 
picture  of  any  other  description,  we  pur¬ 
pose  to  point  out  where  the  differences  lie, 
and  the  precautions  to  be  adopted  to  secure 
a  successful  result. 

Let  us  suppose  the  positive  is  in  our 
hands,  and  we  desire  to  make  a  copy  the 
same  size.  Prior  to  setting  to  work,  we 
must  examine  it  carefully  before  deciding 
on  our  method  of  procedure,  which  will 
have  to  be  varied  according  to  circum¬ 
stances.  We  first  notice  the 
state  of  preservation  of  the 
positive  picture,  and  remedy 
defects  as  well  as  we  can. 

The  principal  defects  will 
probably  consist  of  dirt  and 
scratches,  or  it  may  be  the 
portrait  is  broken  in  pieces  ; 
or,  on  the  contrary,  it  may  be 
a  perfect  example  of  positive 
work.  Good  glass  positives 
are  usually  sent  out  unvar¬ 
nished,  backed  with  black 
velvet,  a  gilt  mat  and  a  piece 
of  glass  laid  on  them,  and  the 
whole  bound  together  with  a 
metal  binding,  technically 
called  a  “preserver.”  They 
are  also  frequently  met  with, 
especially  in  second  -  class 
work,  varnished  on  the  film 
side  with  white  spirit  varnish, 
and  on  the  reverse  with 
Bates’  or  some  other  black 
varnish,  in  lieu  of  black  velvet. 

The  metal  mat  will  often  be 
found  to  have  damaged  the 
film  where  its  edges  have 
come  into  contact  with  it ;  in 
such  cases  it  is  generally  best 
to  limit  the  amount  of  subject 
of  the  copy  to  the  space  exposed  by  the 
opening  of  the  mat. 

In  the  case  of  a  good  unvarnished  picture, 
our  first  care  is  to  remove  it  from  its  case, 
mat,  and  preserver,  carefully  removing  any 
dust  and  dirt  with  a  soft  camel’s-hair  brush. 
Little  else  can  be  done  or  be  found  neces¬ 
sary  to  do  to  it  previous  to  copying.  If  it 
happens  that  the  varnish  on  the  face  is  dirty, 
a  moist  rag  maybe  used  to  remove  the  dirt ; 
if  black  varnish  has  been  applied  to  the 
back,  and  has  become  scratched,  the  best 
plan  is  to  scrape  it  all  off  with  a  knife  and 
re-black  it,  as  patching  up  is  apt  to  show  on 
the  face;  but  if  applied  on  the  film  side,  we 
must  let  it  remain  as  it  is,  for  any  attempt 
to  remove  the  black  would  inevitably  spoil 
the  picture.  Turpentine  or  benzole  would 
dissolve  the  asphaltum,  but  at  the  risk  of 
staining  lights  of  the  image — probably  some¬ 
what  yellow,  from  the  varnish  that  has 
already  been  applied.  When  we  examine 
a  glass  positive  by  transmitted  light,  as  we 
do  negatives,  it  has  the  appearance  of  a 
very  under-exposed  negative,  little  more 
than  the  high  lights  being  visible.  It  is,  in 
fact,  an  exceedingly  thin  negative,  but  with 
this  difference  :  in  an  under-exposed  one  the 
details  in  the  shadows  are  not  absent, 


although  almost  invisible,  by  reason  of  their 
extreme  tenuity.  Reflected  light,  on  the 
contrary,  shows  up  every  detail  even  in  the 
darkest  parts,  and  in  the  early  days  of 
photography  beautifully  made  out  detail 
was  taken  advantage  of  to  convert  a 
positive  into  a  negative  in  order  to  multiply 
proofs.  In  ordinary  collodion  negative 
work,  the  image  before  drying  frequently 
shows  as  a  good  positive  on  the  back, 
although,  after  beiug  dried,  it  loses  its 
positive  appearance,  not  again  to  be  restored 
by  remoistening,  and  becomes  invisible,  or 
nearly  so,  by  reflected  light.  It  is  neces¬ 
sary  to  caution  those  who  have  only  had  ex¬ 
perience  with  the  tough  leathery  gelatine 
films  that  all  collodion  surfaces  are  most 
easily  injured,  and  no  greater  friction  than 
that  of  a  soft  brush,  delicately  applied,  is 
permissible ;  unless,  as  before  said,  they 
have  been  varnished. 

In  the  majority  of  cases  very  light  plain 
backgrounds  have  been  used,  and  it  is 
almost  impossible  to  touch  out  defects  on 


them  in  the  ordinary  way  that  will  not  show 
objectionably  in  the  copy.  An  excellent 
plan  is  to  paint  all  over  the  defective  back¬ 
ground  with  a  suitable  tint  of  grey  opaque 
water-colour.  An  excellent  one  is  composed 
of  Chinese  or  zinc  white  and  lamp-black,  a 
little  hatching  with  a  deeper  colour  grey 
near  the  lower  part  of  the  figure  being  often 
an  advantage. 

Covering  the  background  with  opaque 
colour  is  very  useful  if  the  positive  has  been 
broken  in  pieces,  as  it  perfectly  hides  the 
junction  of  the  fractures,  even  if  the  film  is 
broken  away ;  of  course,  the  damaged  picture 
must  have  been  previously  cemented  to  an¬ 
other  piece  of  glass — with  Canada  balsam  by 
preference — and  allowed  to  harden ;  the  edges 
of  the  broken  parts  having  been  accurately 
adjusted  to  each  other.  When  positives  are 
mounted  face  outwards  to  the  case,  the 
portrait  will  be  reversed;  in  the  same  man¬ 
ner,  a  face  is  seen  in  a  mirror  which,  although 
conveying  a  better  impression  to  the  in¬ 
dividual  represented,  does  not  do  so  to 
others.  Seme  concession  must  be  made  to 
this  method  of  mounting  by  reproducing 
the  copy  in  the  same  position,  looking  to  the 
right  or  left,  as  the  case  may  be.  This  is 
important  if  the  original  of  the  portrait  is 


dead,  as  the  friends  are  so  used  to  the 
appearance  of  the  reversed  picture  that 
they  would  probably  disapprove  of  any 
alteration.  Thei’efore,  when  a  picture  is  re¬ 
moved  from  its  case  it  must  be  remembered 
in  which  position  it  was  mounted  in  order 
to  restore  its  original  appearance. 

Having  done  ail  we  can  to  remedy  defects, 
we  proceed  to  make  our  copy  by  fixing  the 
positive  to  an  upright  board— of  a  dark 
colour  by  preference — by  means  of  four  pins, 
one  at  each  corner  (a  slab  of  Bath  cork  is 
one  of  the  most  useful  appliances  in  exist¬ 
ence  to  use  in  place  of  board  for  this  and 
similar  purposes),  in  a  convenient  position 
for  copying.  Glass  being  prone  to  cause 
ugly  reflections,  care  must  be  taken  that  no 
light  falls  on  it — that  is,  reflected  into  the 
lens — than  that  required  to  form  the  image. 
If  the  film  side  has  to  be  copied,  there  is 
less  chance  of  defects  from  this  cause  than 
with  the  bright  surface  of  the  glass  ;  at  any 
rate,  front  light  is  best  wholly  excluded  by 
hanging  up  dark  cloths  in  such  a  position 
that  front  light  is  cut  off,  and  the  illumina¬ 
tion  of  the  picture  limited  to  light  from  the 
sides  and  top.  The  camera  is  now  to  be  ad¬ 
justed  so  that  the  positive  is  exactly  central 
with  the  lens  ;  any  deviation  from  this  will 
cause  more  or  less  distortion.  As  soon  as 
the  image  shows  squarely  and  of  the  right 
dimensions  on  the  focussing  screen,  it  will 
be  correct  in  this  respect,  and  all  that  re¬ 
mains  is  the  focussing,  which 
can  be  best  effected  by  the 
aid  of  a  magnifier,  so  that  the 
image  is  seen  absolutely  sharp, 
a  small  stop  being  always 
used  for  the  exposure,  even 
if  the  focussing  is  done  with 
a  larger  opening  for  the  sake 
of  more  easily  seeing  the 
image.  All  being  ready,  a 
plate  is  inserted  and  the  ex¬ 
posure  made.  With  regard 
to  the  length  of  exposure,  it  is 
impossible  to  say  anything 
definite,  as  it  depends  on  the 
amount  and  colour  of  the 
light  at  the  time,  and  the  lens 
used.  Slow  or,  at  any  rate, 
not  very  rapid  plates  are  best 
for  the  purpose  ;  those  con¬ 
taining  iodide,  known  by  the 
yellowness  of  the  film  when 
examined  by  daylight,  are  to  be  preferred. 
Some  operators  prefer  wet  collodion  plates 
for  this  work,  but  I  believe  their  advantage 
is  simply  owing  to  the  iodide  and  the  com¬ 
parative  slowness  with  which  they  work 
when  compared  with  the  very  rapid  gelatine 
plates  so  often  used,  and  that  I  have 
always  found  unsuitable  for  this  kind  of 
photography.  “  Ilford  ordinary  ”  plates  give 
very  good  results,  as  also  do  Wratten’s, 
London.  Now  comes  the  development. 
By  preference,  I  use  the  pyro-ammonia,  ac¬ 
cording  to  the  formula  issued  by  the  Ilford 
Company,  as  subjoined  : — 

Pyrogallic  acid,  2  grains  ;  bromide  of  am¬ 
monium,  2J  grains ;  liquor  ammonia,  ’880°, 
4\  minims ;  water,  1  ounce. 

As  a  matter  of  convenience,  it  is  best  to 
keep  10  per  cent,  solutions  made  up,  and 
use  a  proportionate  quantity  of  each.  The 
ammonia  should  be  added  gradually,  as 
sometimes  less  than  the  normal  quantity 
will  be  found  sufficient,  too  large  a  pro¬ 
portion  producing  a  flat  image.  The  most 
usual  defect  in  the  copy  of  a  positive  is 
flatness,  which  may  be  the  fault  of  the  posi¬ 
tive  itself,  or  may  be  caused  by  improper 
development.  The  shadows  in  a  copy 
should  be  clear  and  the  lights  not  too  dense, 


How  to  Copy  Glass  Positives.  A,  Bath  Cork ;  B,  Glass  Positives  kept  in 
place  by  Four  Fins  ;  C,  Camera  with  Shutter  of  Dark  Slide  drawn  out ; 
D,  Stand  ;  E,  Black  Cloth  hung  in  Front  to  prevent  Reflected  Light ;  F, 
Table  on  which  the  Bath  Cork  is  placed,  supported  with  a  strut  at  back, 
or  heavy  books  may  be  utilised  for  this  purpose. 
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hut  rather  more  so  than  in  a  portrait  nega¬ 
tive.  A  very  little  re-touching  will  be  neces¬ 
sary,  but  a  slight  strengthening  of  the  high 
lights  may  be  an  improvement.  The  print¬ 
ing  of  the  negative  differs  in  no  way  from 
that  ordinarily  adopted.  To  enlarge  the 
positive,  the  process  is  precisely  the  same 
as  far  as  precautions  go  ;  the  difference 
is  the  distance  between  the  lens  and  the 
icture  and  the  lens  and  the  plate,  the  first 
eing  less  and  the  latter  more  than  in  re¬ 
producing  the  same  size.  The  negative  also 
should  be  a  trifle  thinner  in  the  enlarge¬ 
ment  than  in  the  same  size  copy,  but  in 
reductions  the  density  of  the  negative  is 
maintained.  The  diagram  shows  the  ar¬ 
rangement  for  copying. 


CARTON-PIERRE  OR  STONE  PAPER. 

BY  GEORGE  PARLAND. 

Oarton-pierre  or  paper  stone  is  used  for  a 
great  variety  of  decorative  purpose — gallery 
fronts,  sunlights,  etc.— where  strength  and 
toughness  are  required.  Thousands  of  hob¬ 
byists  will  be  glad  to  learn  how  it  is  made. 

Fill  an  ordinary  washing  boiler  or  copper 
half  full  of  clean  water,  and  into  it  put  as 
much  paper  cuttings  or  scraps  of  old  news¬ 
paper  torn  up  as  can  be  pressed  under  the 
water ;  then  set  the  water  boiling,  and  add 
two  pounds  of  the  best  joiners’  glue  ;  keep 
it  now  well  stirred  up,  and  the  paper  will 
become  a  pulp  and  the  glue  dissolve. 

Have  ready  two  pounds  of  the  best  flour 
made  into  a  paste  with  a  quart  of  water  ; 
also,  in  a  separate  vessel,  pour  a  quart  of 
water,  and  sprinkle  into  it  a  handful  of  fine 
laster-of-Paris.  Let  it  stand  ten  minutes 
efore  mixing  it. 

When  the  paper  in  the  copper  has  become 
a  fine  pulp  (which  can  be  seen  by  lifting 
some  out  on  the  end  of  a  stick)  add  the 
flour  paste,  keeping  the  whole  well  stirred. 
Fifteen  minutes  after  add  the  plaster, 
and  a  few  minutes  later  rake  out  the  fire 
from  under  the  copper.  Have  ready  three 
pailfuls  of  fine  ground  whiting ;  pour  in 
one  pail  of  whiting,  and  stir  up  well, 
adding  more  whiting  till  the  stick  used 
to  stir  it  will  stand  of  itself  in  the  mixture. 
Let  it  cool,  and  it  is  ready  for  use. 

Some  firms  add  powdered  alum  in  the 
boiling  process,  others  add  one  pint  of 
boiled  linseed  oil ;  but  if  made  according  to 
the  above  directions  an  excellent  carton- 
pierre  will  be  secured,  and  one  that  will 
give  very  fine  impressions  from  the  moulds. 

If  the  mould  from  which  a  cast  is  wanted 
be  a  plaster  piece,  the  pieces  of  the  mould 
must  be  well  dried,  and  have  two  or  three 
coats  of  shellac  varnish  till  the  varnish 
shines  out  on  the  surface  when  dry.  The 
mould  must  be  oiled  with  sweet  oil,  and  it 
is  ready  for  the  carton. 

If  it  be  a  gelatine  mould,  oil  the  same 
with  sweet  oil,  and  slit  with  a  sharp  knife 
those  portions  that  are  deeply  undercut.  If 
the  mould  be  in  the  form  of  a  pinnacle  or 
circular  pendant  undercut,  slit  one  side 
only  from  top  to  bottom,  and  the  casts  will 
easily  be  got  out. 

In  using  the  carton,  sprinkle  some  fine 
plaster-of-Paris  on  a  bench,  and,  taking  a 
lump  of  the  newly-made  carton,  mix  it  well 
with  dry  plaster,  adding  more  plaster  as 
bakers  would  add  flour  to  their  dough. 
Having  worked  it  up  well  in  this  way  until 
it  will  not  stick  to  the  fingers,  with  clean 
hands  roll  pieces  very  smooth  in  the  palms 
or  on  a  smooth  level  board,  and  press  each 
roll  into  the  cavities  and  hollows  of  the 


mould,  often  wetting  the  edges  of  the  carton 
in  the  mould  before  adding  a  fresh  piece  to 
it.  The  casts  must  not  be  more  than  from 
s  in.  to  I  in.  in  thickness,  except  at  the  out¬ 
side  edges  of  the  mould. 

.Large  casts  with  perforations  and  casts 
with  delicate  points  are  strengthened  with 
wire  embedded  in  the  carton.  The  places 
where  the  screw-holes  are  to  be  are  pro¬ 
tected  by  having  wire  twisted  once  or  twice 
round  a  sprig-bit — just  sufficient  to  allow 
the  screw  to  pass  through,  but  not  the 
head. 

If  the  mould  has  a  flat  top,  fill  the  mould 
level  with  sawdust,  well  pressed  down  ; 
place  a  board  on  the  top,  turn  over  the 
mould  board  as  well,  and  remove  the  mould. 

Should  the  top  of  the  mould  be  concave 
or  convex,  a  plaster  case  must  be  made, 
by  first  putting  a  thick  layer  of  sawdust 
over  the  cast  and  covering  it  with  paper, 
then  a  coating  of  plaster-of-Paris,  making 
it  strong  enough  to  support  the  cast  when 
the  mould  is  removed. 

The  casts  must  stand  about  twenty-four 
hours,  and  then  be  baked  in  not  more  than 
1 00  degrees  of  heat.  They  are  then  trimmed, 
sand-papered,  and  any  crack  or  disfigure¬ 
ment  made  good  with  a  little  putty  made 
of  whiting  and  glue  size.  The  whole  is  then 
finished  by  painting  with  two  coats  of  clear 
whiting  and  size.  In  fixing  them  up  they 
are  screwed  to  the  joists  or  woodwork, 
and  puttied  up. 

Detached  portions  of  carton  can  be  quickly 
and  firmly  cemented  together  by  notching 
the  parts  to  be  joined  and  coating  them 
with  hot  glue.  Put  a  layer  of  gilders’ 
corapo  between,  and  squeeze  the  parts  firmly 
together.  Remove  the  superfluous  compo, 
and  brush  it  clean  with  hot  water. 


WORKERS’  QUESTIONS:  TRADES 
UNIONISM  AND  WAGES. 

BY  ECONOMICUS. 

It  is  a  vexed  question  whether  trades  unionism  is 
or  is  not  efficacious  in  raising  workmen’s  wages. 
The  more  sober-minded  amongst  us  consider  that  it 
is  not,  and  that  the  sole  extent  to  which  it  operates 
upon  wages  is  to  stave  off  for  a  while  an  inevi  able 
fall  of  wages,  and  to  secure  more  quickly  a  rise 
when  wages  are  rising  otherwise.  Those  that  hold 
this  view  reason  thus  :  When  wages  are  falling  an 
employer  of  union  men  hesitates  to  reduce  his  men’s 
wages.  There  is  the  danger  of  a  strike,  as  the 
reduction  will  affect  all  his  men  simultaneously, 
and  so  he  puts  off  the  unpleasant  duty  as  long  as 
he  can,  in  the  hope  that  perhaps  the  rate  of  wages 
may  rally,  and,  at  any  rate,  until  the  decline  has 
become  a  well-established  fact  by  others  having  put 
it  into  force.  It  is  different  when  he  can  treat  with 
his  men  as  so  many  units  when  they  are  still  in  the 
non-union  stage.  He  can  give  notice  to  one  to-day, 
to  another  to-morrow,  and  so  on,  of  his  intentions 
as  regards  them  alone.  If  these  individual  work¬ 
men  do  not  like  it,  and  prefer  to  lay  down  then- 
tools,  he  is  little,  if  any,  incommoded. 

It  is  thus  very  clear  that  unionism  tends  to  keep 
up  wages  in  a  falling  market.  The  converse  of  tins 
is  equally  clear— viz.,  that  unionists  will  secure  the 
rise  in  wages  sooner  in  a  rising  market.  A  work¬ 
man  may  know  that  wages  in  his  particular  industry 
are  rising,  and  he  may  make  representations  to  this 
effect  to  his  employer.  The  employer,  however, 
dealing  with  only  one  man,  can  easily,  if  he  be  so 
minded,  put  him  off.  It  is  different  again,  however, 
when  the  representations  come  from  a  whole  body 
of  workmen.  The  employer  is  likely  to  hesitate 
again  ere  he  puts  them  off.  Thus,  besides  staving 
off  the  fall  in  wages  in  a  falling  market,  unionism 
also  secures  a  speedier  rise  in  a  rising  market. 

Does  it  do  any  more?  Does  it  actually  raise 
wa°-es  ?  There  are  those  that  hold  that  it  does. 
There  are  no  clear  and  satisfactory  explanations 
given  as  to  the  way  in  which  it  does  this.  Those 
that  believe  in  this  view  have,  to  all  appearance,  a 
good  case  to  cite  as  an  example.  That  case  is  the 


Bar,  the  members  of  which  are  formed  into  a  very 
close  union,  and  one  of  the  most  rigid  rules  of  the 
union  is  that  no  barrister  shall  accept  a  smaller  fee 
than  one  guinea.  But  for  this  rule,  barristers 
will  tell  you  that  their  fees  would  fall  almost  to 
nothing.  There  are  so  many  members  of  this 
profession  without  briefs,  who  never  have  had  a 
brief,  and  who  never  will  have  a  brief,  that  they  t 
would  accept  employment  on  almost  any  terms. 

If  the  barrier  prohibiting  them  from  pleading  for 
any  fee  they  can  get  were  withdrawn,  there  can  be 
no  doubt  that  the  average  fee  for  professional  re¬ 
presentation  in  a  court  of  law  would  be  nearer  5s. 
or  2s.  6d.  than  21s.  Here,  then,  we  are  told,  is  a 
clear  case  of  unionism  keeping  up  wages  in  the  face 
of  competition  ;  and  if  unionism  acts  this  way  in 
one  sphere  of  employment,  why  not  in  others  ? 

In  the  first  place,  we  question  whether  this  rule 
of  the  barristers’  union  keeps  fees  up  to  the  extent 
it  is  credited.  No  barrister  was  ever  known  to 
accept  a  smaller  fee  than  21s.  But  then,  “there 
are  more  things,”  etc.  A  young  Scotsman,  now  a 
thriving  barrister  and  member  of  Parliament,  after 
graduating  at  one  of  his  native  universities,  came 
up  to  London,  and  was,  in  due  course,  called  to  the 
Bar  at  the  Middle  Temple.  He  used  at  first  to 
attend  the  Old  Bailey  in  his  gown,  so  as  to 
familiarise  himself  with  court  procedure.  On  one 
of  these  visits  a  stranger  slipped  half-a-guinea  into 
his  hand,  and  asked  him  to  appear  in  some  case. 

He  could  not  accept  the  half-guinea,  he  said — a 
statement  that  astonished  the  stranger,  who  ex¬ 
plained,  “I  know  you  took  half-a-guinea  from  X, 
for  he  told  me  so  !  ”  It  then  transpired  that  the 
stranger  had  mistaken  the  young  Scot  for  some 
other  barrister,  well  enough  known  to-day,  and 
whose  services  would  be  hard  to  get  at  a  guinea 
now. 

This  story,  which  we  have  direct  from  the  lips  of 
one  of  the  parties,  shows  that  though  barristers  are 
not  known  to  plead  for  less  than  a  guinea,  they  never¬ 
theless  do  so.  Thus  this  very  close  union  and  this 
very  rigid  rule  are  not  able  to  withstand  the  pressure 
of  competition.  It  would,  however,  be  obliterated 
altogether,  but  for  one  fact  :  that  fact  is  that  the 
unemployed  barristers  get  food  and  other  neces¬ 
saries  without  briefs.  In  many  case3  they  have 
private  means,  and  can  afford  to  wait  until  the 
guinea  comes,  and  in  other  cases  they  flow  over 
into  other  callings.  They  become  journalists, 
coaches,  something  in  the  City,  or  whatever  else 
they  are  able  to  become.  If  it  were  essential  for 
the  unemployed  amongst  barristers  to  get  briefs  ere 
they  could  get  food,  then  the  rule  prescribing  the 
minimum  fee  at  a  guinea  would  be  as  operative  as 
Canute’s  command  to  the  waves  to  retire.  More¬ 
over,  they  would  not  take  low  fees  on  the  quiet,  as 
illustrated  by  the  foregoing  story  ;  on  the  contrary, 
each  would  underbid  the  other,  and  the  one  that 
offered  the  best  bargain  would  get  the  most  patron¬ 
age. 

It  comes  clearly  to  this,  then — that  though  union¬ 
ism  delays  a  fall  of  wages,  forces  them  up  to  their 
highest  possible  point,  and  accelerates  a  rise,  there 
is  yet  some  other  force  that  determines  them — a 
force  that  both  employers  and  employed  are  subject 
to.  This  should  be  apparent  to  everyone  ;  for  if 
unions  could  fix  wages,  why  do  they  not  make 
demands  for  something  substantial  when  they  are 
about  it  ?  Why  do  they  not  pass  resolutions  that 
the  lowest  union  rate  of  wages  shall  be  £300  a  year  ? 
No  one  would  object  to  this  or  any  larger  sum  being 
the  lowest  income  in  the  country.  Everyone,  on 
the  contrary,  would  rejoice  that  the  reward  of  toil 
was  sufficient  to  enable  the  toilers  to  live  in  comfort, 
and  to  make  provision  for  their  declining  years. 

As  to  the  cause  that  really  does  fix  wages,  that 
has  been  often  enough  pointed  out,  though  it  seems 
to  have  little  hold  on  the  minds  of  those  that  write 
about  strikes  and  offer  advice  to  workmen.  It  must 
be  easy  enough  for  anyone  to  understand  that  if 
half  a  dozen  men  are  after  the  same  job,  that  a 
similar  job  will  be  done  at  a  much  lower  wage  than 
if  half  a  dozen  masters  were  each  after  one  man  to 
do  it.  When  an  employer  has  a  great  many  men 
to  pick  and  choose  from,  he  naturally  takes  the 
one  that  he  can  get  the  most  out  of — that  is,  the 
one  that  will  do  the  most  work  for  the  least 
wages.  When,  on  the  other  hand,  a  workman  has 
several  masters  after  him,  he  naturally  accepts  the 
one  that  will  give  him  the  most  wages.  If,  then, 
the  demand  for  employment  be  keen — that  is,  if 
there  are  a  great  many  men  eagerly  seeking  work- 
wages  will  fall,  in  spite  of  union  rules ;  and  if  the 
demand  for  workmen  be  keen,  if  employers  are 
competing  with  one  another  to  get  men  to  work  for 
them,  then  wages  will  rise.  This  is  low  wages  are 
determined  ;  we  say  nothing  upon  the  point  as  to 
whether  this  is  the  best  way  to  have  them  deter¬ 
mined. 
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“WORK”  PRIZE  SCHEME. 

NOTICE. 

“WORK”  COMPETITION  COUPON 

will  be  found  on  page  255. 

CASSELL’S 

MANUALS  OF  TECHNOLOGY. 

Edited  by  Professor  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A. 
Illustrated  throughout. 

The  Dyeing  of  Textile  Fabrics.  By  Prof. 

Hummel.  5s. 

Watch  and  Clock  Making.  By  D.  Glasgow. 

4s.  6d. 

Steel  and  Iron.  By  Prof.  W.  H.  Greenwood, 

F.C.S.,  M.I.C.E.,  &c.  5s. 

Spinning  Woollen  and  Worsted.  By 

W.  S.  B.  McLaren,  M.P.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashen- 

hurst.  With  Coloured  Plates.  4s.  6d. 

Practical  Mechanics.  By  Prof.  Perry,  M.E. 

3s.  6d. 

Cutting  Tools  worked  by  Hand  &  Machine. 

By  Prof.  R.  H.  Smith,  M.I.M.E.,  Ass.  M.I.C.E. 
3s.  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 

PRACTICAL  MANUALS. 

Practical  Electricity.  A  Laboratory  and 

Lecture  Course  for  First-Year  Students  of  Electrical 
Engineering.  By  Prof.  W.  E.  Ayrton,  F.R.S. 
Illustrated  throughout.  Fourth  Edition.  7s.  6d. 

N  umerical  Examples  inPractical  Mechanics 

and  Machine  Design.  By  Robert  Gordon 
Blaine,  M.E.  With  an  Introduction  by  Prof.  John 
Perry,  M.E.,  D.Sc.,  F.R.S.  Twenty-six  Diagrams. 
2S.  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 

CASSELL’S 

TECHNICAL  MANUALS. 

Illustrated  throughout  with  Drawings  and  Working 
Diagrams.  Bound  in  cloth. 

Applied  Mechanics.  By  Sir  R.  S.  Ball.  2s. 
Bricklayers,  Drawing  for.  3s. 

Building  Construction.  2s. 
Cabinet-Makers,  Drawing  for.  3s. 
Carpenters  and  Joiners,  Drawing  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Staircasing.  3s.  6d. 
Linear  Drawing  and  Practical  Geometry.  2s. 
Linear  Drawing  and  Projection.  The  Two 

Vols.  in  One,  3s.  6d. 

Machinists  and  Engineers,  Drawing  for. 

4s.  6d. 

Metal-Plate  Workers,  Drawing  for.  3s. 
Model  Drawing.  3s. 

Orthographical  and  Isometrical  Projection. 

2S. 

Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  3s. 
Systematic  Drawing  and  Shading.  2s. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


THE  POLYTECHNIC  SERIES. 

Consisting  of  Practical  Illustrated  Manuals  specially  pre- 
ared  for  Students  of  the  Polytechnic  Institute,  Regent 
treet,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  in  Carpentry  Workshop 
Practice.  Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry, 

including  Graphic  Arithmetic.  VoL  I.,  Elementary 
Stage.  Cloth  gilt,  3s. 

Forty  Lessons  in  Engineering  Workshop 
Practice,  is.  6d. 

Technical  Scales.  In  set  of  Ten  in  cloth  case, 

is.  per  set.  Also  on  celluloid,  in  case,  ios.  6d.  per  set. 

Elementary  Chemistry  for  Science  Schools 

and  Classes.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A  Series  of 

40  Drawings..  Cloth,  ios.  6d.;  or  copies  of  any  Plate 
may  be  obtained  in  quantities  of  not  less  than  one 
dozen,  price  is.  6d.  per  dozen. 

Cassell  &  Company,  Limited,  Ludgate  Hilly  London, 


is '  published  at  La  Belle  Sauvage ,  Ludgate  Hill,  Loudon,  tit 
9  o  clock  every  Wednesday  morning,  and  should  he  obtainable  every- 
where  throughout  the  United  Kingdom  on  Friday  at  the  latest. 


terms  op  subscription. 

( Sent  poet  free  to  any  part  of  the  world.) 

8  months,  free  by  post  . is.  8d. 

6  months,  „  ..  ..  8s.  3d. 

12  months,  ,,  —  6s.  6cL 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


TERMS  FOE  THE  INSERTION  OF  ADVERTISEMENTS  IN  EACH 
Weekly  Issue.  £  s  d 

One  Page  ---  ...  .  .  -12  00 

Half  Page  -------  -  -  6  10  0 

uarter  Page  -  •  -  -  -  -  -  -  s  12  6 

ighth  of  a  Page  -  -  -  -  -117  6 

One-Sixteenth  of  a  Page  -  -  -  -  -  -100 

In  Column,  per  inch  -  -  -  -  -  -  0  10  0 

Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  All  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions, 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


%*  All  communications  suggesting  Articles,  Designs, 
and  MS.  communications  for  insertion  in  this 
Journal  will  bo  welcomed,  and  should  be  ad¬ 
dressed  to  the  Editor  of  Work,  Cassell  and 
Company,  Limited,  London,  E.C. 


Patents  Revenues. — It  seems  impossible 
that  any  enlightened  community  would 
descend  to  the  extent  to  put  money  into  the 
national  pocket  at  the  cost  of  the  brains  of 
its  best  life.  Yet  this  is  what  England  does 
through  one  of  its  most  profitable  depart¬ 
ments — that  dealing  with  Patents,  Designs, 
and  Trade  Marks.  Why  struggling  genius 
should  be  hampered  in  this  way  we  fail  to 
see.  It  would  be  far  more  creditable  to  the 
State  if,  instead  of  boasting  a  surplus  of 
£122,000  on  its  Patent  revenues  of  £203,000, 
it  were  to  cut  down  tens  of  thousands  of  its 
useless  and  ornamental  expenditure  and 
hold  out  premiums  to  the  genius  of  its  sons, 
giving  them  free  and  easier  processes  to  test 
their  inventions,  and  clearing  the  road  of 
impedimenta  in  the  shape  of  interested 
officials  when  an  invention — should  it  be  a 
Government  matter — is  perfected  and  ripe 
for  adoption.  Where  would  the  greatness 
of  England  be  but  for  its  industrial  in¬ 
ventions  1  And  we  tax  this  knowledge  ! 

Arts  and  Crafts  Education. — The 
recent  Annual  Exhibition  of  the  Home  Arts 
and  Industries  Association  has  fully  justified 
the  Society’s  Report  for  1892,  which  shows 
that  the  useful  work  of  the  association  is 
still  carried  on  with  the  old  enthusiasm. 
In  many  places  the  County  Councils  have 
used  the  funds  at  their  disposal  for  techni¬ 
cal  education  in  helping  on  the  work  of 
the  association,  and  the  wisdom  of  this 
step  is  amply  proved  when  the  results 
are  compared  between  aiding  classes  al¬ 
ready  started  and  in  the  hands  of  experi¬ 
enced  teachers,  and  giving  the  money  to 
start  fresh  teaching  under  the  superintend¬ 
ence  of  inexperienced  persons.  Wood-carv¬ 
ing,  metal-working,  embroidery,  hand-spun 
wool  and  linen,  hand-woven  fabrics,  bent 
iron  work,  embossed  leather,  carpentry, 
baskets,  and  specimens  from  more  branches 
of  industrial  art,  were  shown,  and  everyone 
interested  in  such  work,  either  from  the 


artistic  or  philanthropic  point  of  view,  must 
rejoice  at  the  work  shown,  which,  with  the 
exception  of  a  very  few  pieces,  was  the 
labour  of  people— chiefly  lads  and  girls— of 
the  working  class. 

Technical  Education.— Amongst  the 
many  projects  in  vogue  at  the  present  day 
for  increasing  practical  knowledge  and 
rendering  the  rising  generation  of  more 
utility  to  themselves,  and  also  to  the  State, 
that  of  technical  education  is  by  no  means 
of  the  least  value,  but  unless  it  be  confined 
to  its  legitimate  use  and  position,  is  more 
likely  to  raise  up  a  generation  of  “  smat- 
terers,”  “  amateurs,”  and  “  dabblers  ”  than 
produce  properly  skilled  and  capable 
mechanics.  As  a  preparatory  system  for 
enabling  youths  of  twelve  to  fourteen  to 
become  acquainted  with  the  principles  of 
a  given  industry,  and  acquire  a  certain 
amount  of  preliminary  knowledge  of  the 
tools,  apparatus,  and  processes  employed  in 
the  industry  he  is  destined  or  desires  to 
follow,  there  can  be  no  doubt  of  its  benefits 
and  utility ;  but  the  great  and  serious 
danger  is,  lest  what  is  really  the  initial  step 
for  aiding  a  youth  to  practically  become 
acquainted  with  the  preliminaries  of  a  given 
industry  before  he  enters  into  the  business 
of  acquiring  the  proper  practical  knowledge 
of  it,  be  taken  as  equivalent  to  a  thorough 
practical  training  in  that  business.  We 
allude  here  especially  to  what  are  called 
“  schools  of  engineering,”  in  most  of  which 
the  pupils  are  “amused”  with  making 
models— say  from  10  to  5  daily — and  learn¬ 
ing  in  a  “  gentlemanly  ”  way — as  they  think 
— to  become  practical  engineers.  A  more 
erroneous  and  injurious  notion  can  hardly 
be  conceived,  and  it  is  quite  time  that 
people  should  be  put  on  their  guard  respect¬ 
ing  it,  so  as  to  prevent  disappointment  and 
discredit  being  thrown  upon  what  does  not 
deserve  it.  There  is  no  royal  road  by 
means  of  which  a  boy  may  be  made  into  a 
skilled  and  capable  mechanic  or  engineer. 
The  ability,  experience,  and  skill  required 
for  this  purpose  can  only  be  obtained  by 
apprenticeship  in  a  works  or  factory  where 
reality  is  dealt  with,  such  as  repairs,  breaks- 
down,  conversions,  etc.,  as  well  as  new  work 
— conditions  that  never  come  in  the  way  of 
technical  schools.  For  a  boy  to  become 
an  engineer  or  mechanic,  and  be  qualified  as 
a  master  man,  requires  a  five  to  seven  years’ 
apprenticeship  in  actual  works — the  more 
varied  their  work  the  better — in  order  that 
he  may  become  practically  acquainted  with 
the  varied  conditions  of  the  business,  and 
gain  that  experience  which  is  not,  and  cannot 
be,  furnished  by  technical  schools.  Such 
institutions,  though  admirable  for  prepa¬ 
ratory  purposes,  cannot  by  any  means  be 
treated  as  substitutes  for  a  regular  appren¬ 
ticeship  to  any  business.  Parents  will  do 
well  to  keep  these  facts  in  mind,  and  not 
waste  time  or  money  in  imagining  that 
sending  a  youth  to  such  places  qualifies  him 
to  come  out  in  the  world  as  a  skilled 
mechanic,  with  the  needed  knowledge  and 
experience  required  to  enable  him  to  take, 
or  even  hold,  his  position  in  the  battle  of 
life,  with  any  chance  of  success.  Such  a 
course  is  most  prejudicial  to  the  interests  of 
the  youth  who  may  be  so  treated,  and  is  quite 
enough  to  damp  his  energies  and  aspira¬ 
tions,  and  probably  have  an  unfavourable 
influence  on  his  future  life.  A  proper  con¬ 
sideration  and  understanding  of  what  we 
have  said  may,  it  is  to  be  hoped,  lead 
parents  and  guardians  to  look  before  they 
leap  in  this  matter  of  finding  employment 
for  boys. 
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GREENHOUSE  BLINDS. 

BY  P.  B.  H. 

Readers  of  Work  belong  to  all  classes,  and 
I  have  no  doubt  a  quantity  of  them  employ 
their  spare  time  in  gardening  and  the  cul¬ 
tivation  of  flowers.  The  following  simple 
arrangement  of  greenhouse  blinds  will  prove 
useful  to  such.  The  blinds  were  inclined  as 
shown  on  the  drawings. 

Fig.  1  is  a  sectional  elevation  of  the  green¬ 
house,  showing  a 
blind  for  one  bay  ; 

Fig.  2  is  an  end 
view  of  blind  fixed 
in  a  bay.  These 
two  figures  are 
drawn  to  the  scale 
of  £  in.  to  a  foot, 
thus  making  the 
blinds  about  3-| 
yds.  long  by  54  in. 
wide.  Figs.  3  and 
4  are  views  of  one 
end  of  roller,  show¬ 
ing  the  pulley  and 
cord  by  which  the 
blinds  are  wound 
up.  A  is  a  light 
wooden  roller 
about  l£  in.  dia¬ 
meter,  and  slightly 
longer  than  the 
width  of  the  blind, 

B,  which  is  first 
nailed  accurately 
across  its  length. 

The  best  way  of 
accomplishing  this 
satisfactorily  is  by 
following  one  of 
the  cross  threads 
during  the  opera¬ 
tion  of  nailing.  If 
you  do  this  the 
blind  will  roll  up 
straight.  c  is  a 
metal  pulley  round 
which  the  cord,  c, 
is  wound  when  the 
blind  is  drawn 
down  by  the  cord, 
d.  The  two  ends  of 
the  blind  roller  are 
carried  by  the  two 
fixings  (a  and  b) 
screwed  to  the 
underside  of  the 
beam,  the  former 
having  a  slotted 
arrangement  cast 
to  it,  through  which 
the  winding  cord, 
c,  passes  to  pre¬ 
vent  it  running  off 
the  pulley,  c,  when 
being  wound  on 


of  the  above  length  it  will  be  needful  to  have 
four  cross-pieces,  h,  spaced  equi-distant 
between  d  and  roller  a.  These  cross-pieces 
should  be  of  light  wood,  in.  thick  by  f  in. 
wide,  and  slightly  longer  than  the  width  of 
the  blind  ;  they  should  be  tied  in  four  places 
to  the  underside  of  the  blind  ;  this  latter, 
while  tying  the  string,  should  be  slightly 
stretched.  These  laths,  h,  form  a  good 
support  for  the  blind,  and  keep  it  well 
stretched.  In  order  that  the  blind  may  run 
straight  during  the  winding  and  unwinding, 


means  of  hooks,  as  shown  plainly  in  Fig.  2. 
Suppose  the  blind  be  drawn  to  its  extreme 
height  (Figs.  3  and  4),  the  cord,  c,  as  already 
mentioned,  must  still  encircle  the  pulley,  c, 
about  three  times.  To  lower  the  blind,  the 
cord,  d,  must  be  drawn  down  when  the 
blind  unwinds,  at  the  same  time  winding 
the  cord,  c,  on  pulley,  c,  ready  for  the  re¬ 
winding,  which  is  accomplished  by  pulling 
the  cord,  c.  The  blind  can  be  held  in  any 
position  by  fastening  c  below,  and  then 
drawing  d  tight,  and  fastening  it  also. 


Fig.  5. 


Greenhouse  Blinds.  Fig. 
in  a  Bay.  Fig.  3.- 


1.— Sectional  Elevation  of  Greenhouse.  Fig.  2.— End  View  of  Blind  fixed 
-End  Elevation  of  Blind  Roller.  Fig.  4.— Showing  Roller  and  Blind. 


VARNISH. 

Select  the  palest 
lumps  of  copal 
gum,  and  crush 
them  into  small 
pieces  ;  tie  in  a 
bag  of  fine  muslin, 
and  suspend  in  a 
bottle  of  sulphuric 
ether,  when  the 
copal  gum  will 
gradually  ooze  out 
into  the  ether. 
When  the  gum  has 
been  digested,  let 
the  bag  drain  off 
and  be  thrown  into 
another  bottle  of 
the  ether,  which 
will  remove  all  the 
available  gum.  It 
is  a  good  plan  to 
have  plenty  of  the 
gum,  so  that  the 
liquid  will  form  a 
varnish  sufficiently 
thick.  Then  add 
oil  of  caraway,  or 
any  slow  -  drying 
essential  oil,  as  oil 
of  anise,  poppy,  or 
Svveet  almonds, 
which  are  as 
colourless  as  pos¬ 
sible  in  such  small 
quantities  ;  this 
will  make  the 
varnish  dry  more 
slowly,  and  render 
it  more  elastic.  If 
it  dries  too  thickly, 
add  oil  of  rose¬ 
mary,  or  some 
colourless  essential 
oil,  that  it  may 
dry  as  fast  as 
may  be  required. 
Should  it  dry  too 
slowly,  add  more 
ether  and  mix 
thoroughly. 


At  the  extreme  end  of 
the  blind  a  piece  of  wood,  d,  £  in.  by  li  in., 
is  nailed,  the  material  being  slightly 
stretched  during  the  nailing ;  this  should 
also  be  done  on  the  roller. 

Now,  a  blind  of  such  coarse  material  as 
greenhouse  netting,  and  3|  yds.  long  by 
54  in.  wide,  will  need  some  support ;  so  just 
below  the  roller,  a,  making  allowance  for 
clearing  when  the  blind  is  rolled  up,  stretch 
four  thin  wires,  e,  held  at  top  end  by  small 
metal  fixings,/,  attached  to  cross  beam,  and  at 
the  lower  end  by  eyes,  <7,  screwed  into  wood¬ 
work.  These  wires  should  be  tightly  drawn, 
and  spaced  as  shown  plainly  in  Fig.  2. 

These  wires  alone,  however,  will  not  pre¬ 
vent  the  blind  falling  through,  so  in  a  blind 


two  small  U-shaped  pieces  of  wire,  k,  are 
driven  into  bottom  cross-piece,  D,  encircling 
the  wire. 

The  cord  used  both  for  winding  and  lower¬ 
ing  is  the  ordinary  window  cord.  In  the 
winding  the  cord  is  passed  through  a  hole  in 
the  flange  of  the  pulley,  and  a  knot  tied 
thereon,  and  when  the  blind  is  fully  wound 
up  two  or  three  turns  of  the  cord  should 
remain  wound  on  the  pulley.  It  should 
be  long  enough  to  fix  the  blind  in  any  posi¬ 
tion  by  wrapping  it  round  the  hooks.  The 
cord  for  drawing  the  blind  down  is  tied  to 
an  eye  screwed  into  cross-piece  d,  then 
passed  through  two  eyes  in  the  front  frame 
of  the  greenhouse,  and  brought  to  the  front 
of  flower  stand,  where  it  can  be  fastened  by 


MAGNETISING. 

It  is  found  that  by  heating  magnets  in 
an  atmosphere  of  steam  they  will  lose  from 
thirty  to  sixty  per  cent,  of  their  strength ; 
but  if  re-magnetised  they  will  stand  ex¬ 
posure  to  steam  with  very  little  loss  of 
magnetism  ;  and,  in  addition  to  this,  the 
magnetised  bars  will  also  withstand  the 
deteriorating  effects  of  mechanical  vibra¬ 
tion.  A  magnet  was  boiled  for  four  hours, 
then  having  been  re-magnetised  and  placed 
in  steam  for  two  hours,  it  was  found  to  have 
lost  only  0/0  of  its  magnetic  moment,  and 
after  being  hammered  for  some  time  with  a 
wooden  bar  it  only  lost  of  its  strength. 
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1IOW  TO  PREPARE  CHEAP  BLOW¬ 
PIPES. 

BY  H.  B.  STOCKS. 

“Mouth”  and  “  Foot”  Blowpipes — Blowpipe 
to  Hold  in  the  Hand — Blowpipe  on  Stand 
— Materials  Required  for  Blowpipe  to 
Hold  in  the  Hand — Method  of  Making — 
Adjustment  of  Air  Supply  for  Large  or 
Small  Flame— Blowpipe  on  Stand  :  Mate¬ 
rials  Required  —  Method  of  Making  — 
Probable  Cost  of  Blowpipes. 

I  wish  to  give  a  few  practical  details  on  the 
construction  of  blowpipes.  Readers  may 
look  up  pp.  92,  354,  831,  Yol.  II.,  and  p. 
356,  Vol.  III.,  etc.,  where  they  will  find 
figures  of  blow¬ 
pipes  by  various 
makers,  showing 
the  uses  to  which 
they  are  applied. 

Most  of  these  blow¬ 
pipes  are  exceed¬ 
ingly  good.  We 
do  not  wish  to 
compete  with 
them  ;  our  humble 
task  is  to  describe 
how  one  may  make 
a  blowpipe  for  him¬ 
self  to  suit  his  own 
individual  require¬ 
ments.  I  do  not 
wish  anyone  to 
adhere  exactly  to 
my  measurements, 
someone  may  re¬ 
quire  a  larger  or 
they  may  require  a 
smaller  blowpipe 
than  mine :  if  so, 
increase  or  dimin¬ 
ish  the  sizes. 

For  our  purpose 
we  may  divide 
blowpipes  into  two 
kinds:  “mouth” 

and  “  foot  ”  blow¬ 
pipes  ;  also  into 
two  classes :  (1) 

To  hold  in  the 
hand;  (2)  on 
stand.  The  sim¬ 
plest  form  of  blow¬ 
pipe  to  hold  in  the 
hand  is  the  mouth 
blowpipe;  this  re¬ 
quires  no  descrip¬ 
tion,  as  its  con¬ 
struction  is  appa¬ 
rent  to  everyone. 

Fig.  1  shows  a 
blowpipe  to  hold  in  the  hand  applicable  to 
autogenous  soldering,  etc.  The  materials 
required  to  make  this  blowpipe  are  a 
three-way  tube ;  a  piece  of  3  in.  brass  tube 
4  in.  long,  with  thread  cut  at  one  end  ; 
one  piece  of  |  in.  tube  5  J  in.  long,  and  curved, 
with  thread  on  one  end" ;  one  piece  of  |  in. 
tube  3£  in.  long,  also  with  one  thread  ;  one 
piece  of  brass  tube  5|  in.  long,  about  J  in. 
diameter  ;  a  small  piece  of  thin  sheet  brass. 

The  construction  of  the  blowpipe  will  be 
seen  at  Fig.  2,  where  A  is  the  outer  tube,  b 
the  air  supply,  and  c  the  gas  supply. 

Commence  by  cutting  out  a  piece  of  sheet 
brass  full  £  in.,  and  \  in.  wide ;  turn  it  up 
into  the  form  of  a  ring  ;  solder  this  on  one 
end  of  the  ^  in.  tube,  file  the  brass  strip 
down  until  it  will  push  into  the  tube  -which 
is  3 1  in.  long,  solder  it  inside  of  the  thread 
end,  screw  this  into  one  end  of  the  three- 
way  tube,  screw  on  the  outer  tube,  and  see 
that  the  1  in.  tube  is  exactly  in  the  centre 


of  it ;  then  into  the  side  tube  screw  the  5  in. 
curved  tube  (see  Fig.  1),  and  the  blowpipe  is 
complete. 

The  inner  tube  of  the  blowpipe  should 
come  within  one-eighth  of  an  inch  of  the 
end  of  the  outer  tube.  If  during  blowing 
there  is  a  white  patch  in  the  flame,  either 
the  inner  tube  is  not  directly  in  the  centre 
of  the  outer  one  or  the  inner  tube  is  too 
long  ;  in  that  case,  file  it  down  a  little  until 
correct. 

If  a  fine-pointed  flame  only  is  required, 
do  not  cut  the  inner  tube  so  long,  say  2  in. 
shorter,  and  solder  into  the  end  of  it  a  piece 
of  tube  tapering  to  a  fine  point,  and  with  a 
very  fine  hole  (the  tube  of  an  old  oil  can  ! 


would  do) ;  allow  the  inner  tube  to  come 
almost  to  the  mouth  of  the  outer  tube.  Turn 
down  the  gas  a  little  and  blow  gently ;  a 
fine-pointed  but  very  hot  flame  will  result. 
(See  Fig.  3.) 

Fig.  4  shows  the  blowpipe  on  stand  :  this 
is  useful  when  both  hands  are  required  for 
the  work.  The  materials  required  are  a 
brass  elbow-joint,  with  tap  and  boss  attached, 
similar  to  those  used  for  gas  brackets  ;  a 
piece  of  brass  tube  4  in.  by  |  in. ;  one  piece 
of  tube  2jr  in.  by  §  in.,  with  thread  on  one 
end  ;  brass  nozzle  1|  in.  long,  with  i  in. 
thread  cut  inside  one  end  ;  one  bit  of  tube 
|  in.  long,  |  in.  diameter  ;  another  piece  4  in- 
long,  |  in.  diameter,  with  thread  cut  on 
each  ;  one  piece  of  tube  3f  in.  long,  }  in. 
diameter ;  a  small  piece  of  sheet  brass,  and 
a  block  of  wood  for  the  blowpipe  to  stand 
upon. 

Commence  by  drilling  a  hole  in  the  brass 
boss,  between  the  boss  and  the  cock,  and  at 


right  angles  to  the  cock  ;  tap  it  for  a  f  in- 
tube,  cut  a  circle  of  brass  h  in.  in  diameter, 
and  solder  it  over  the  hole  at  back  of  boss, 
as  we  wish  to  close  the  gas  supply  there,  but 
let  it  in  by  the  side  tube,  e.  Screw  in  the 
bit  of  tube  |  in.  long  at  b  (Fig.  5),  cut  out  a 
piece  of  sheet  brass  1|  in.  long,  i  in.  wide, 
coil  it  up  in  the  form  of  the  ring,  and  solder 
it  over  b  ;  at  the  same  time  solder  inside 
the  \  in.  tube,  c,  and  file  down  the  portion  b 
until  tube  d  will  slip  on  with  a  push. 

Now  take  tube  d  in  the  side,  and  at  the 
middle  of  the  tube  bore  a  hole  f  in.  in  dia¬ 
meter  ;  file  the  nozzle,  E,  to  a  rounded-out 
shape  at  end,  so  as  to  fit  close  against  the 
tube,  d.  Screw  in  the  bit  of  J  in.  tube,  and 
file  it  out  in  the 
same  way  until 
about  one -six¬ 
teenth  of  an  inch 
is  showing  ;  knock 
it  into  the  hole  in 
tube  D,  and  sol¬ 
der.  Push  the  tube 
on  to  b,  and  see 
that  the  inner  tube 
comeswithin  about 
f  in.  of  the  outer 
tube.  In  the 
wooden  block  bore 
out  sufficient  to 
allow  of  the  brass 
circle  entering  the 
wood,  and  thus 
leaving  the  boss 
flush,  then  screw 
to  the  block  ;  also 
screw  in  the  side 
tube. 

The  gas  is  let  in 
at  E ;  there  will 
always  be  a  tap  on 
the  gas  supply  to 
regulate  it  by,  and 
the  air  is  regulated 
by  the  tap  on  the 
blowpipe.  But  if 
the  gas  supply  is 
some  distance  off, 
and  you  require 
alternating  heats, 
then  put  a  tap  on  e. 
If  a  fine  flame  is 
required,  proceed 
as  in  the  hand 
blowpipe. 

With  this  blow¬ 
pipe  we  get  one 
movement  vertical 
of  the  elbow- 
piece  ;  but  if  an¬ 
other  tube  and 
elbow-piece  are  inserted  between  the  bur¬ 
ner  and  the  stand,  a  double  vertical 
motion  will  be  got,  which  will  be  very 
useful.  This  will  higher  the  blowpipe,  and 
allow  also  to  blow  down  upon  anything 
which  it  is  required  to  heat.  (See  Fig.  6.) 

I  am  sure  the  cost  of  these  blowpipes 
must  be  comparatively  small.  Most  people 
have  odd  pieces  of  tube  lying  about,  as  I 
had,  which  will  come  in  handy  ;  the  others 
may  be  got  of  a  plumber  or  second-hand.  I 
gave  3d.,  second-hand,  for  the  brass  boss, 
and  2^d.  per  ft.  for  the  £  in.  tube.  The  total 
cost  of  the  hand  blowpipe  will  be  about  Is., 
and  of  the  one  on  stand,  2s. 

I  have  said  nothing  about  blowing  arrange¬ 
ments,  preferring  to  leave  them  till  some 
future  time.  In  the  meantime,  look  up 
back  numbers  of  Work  for  articles  upon 
bellows  and  fans,  where  you,  or  indeed  any 
student  interested  in  chemical  matters,  will 
get  many  ideas. 


Fig.  1. 


Fig 


Fig.  4. 


Cheap  Blowpipe.  Fig.  1. — Hand  Blowpipe.  Fig.  2.— Section  of  Hand  Blowpipe.  Fig.  3.— Small-pointed 
Flame.  Fig.  4. — Stand  Blowpipe.  Fig.  5. — Stand  Blowpipe  showing  inner  Tube  for  Air.  Fig.  6. — 
Blowpipe  with  Double  Joint. 
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AIDS  IN  AILMENTS. 

External  Application.— Alcohol  for  ex- 
ernal  application  for  strained  muscles  was  a 
•emedy  sometimes  adopted  by  the  celebrated 
>one-setter,  Hutton.  A  linen  bandage  was 
>ound  round  the  injured  part,  after  it  had 
>een  soaked  in  brandy  or  whisky,  loose- 
snough  to  allow  movement,  if  such  were 
>ermitted  ;  if  in  a  sling  bandage,  to  prevent 
novement — -never  tight  enough  to  stop 
lirculation.  Relief  from  pain  was  mostly 
luick  and  lasting.  For  sore  throats,  flannel 
lipped  in  brandy  and  bound  two  or  three 
,imes  round  the  throat,  and  the  bandage 
covered  with  oil-silk  or  waterproof  cloth, 
icts  rapidly  on  the  nerves  and  tissues  of  the 
hroat,  so  that  relief  is  soon  felt.  Two  or 
.hree  applications  of  a  soaked  bandage, 
tided  by  slightly  aperient  medicine,  effect 
1  cure  and  prevent  more  serious  complica- 
ions  of  the  delicate  structure  of  the 
, hroat. 

Sore  Throat  —  Wounds.  — An  elixir 
mown  to  be  an  excellent  preventive  of  sore 
hroats  and  colds,  to  be  gargled  and  swal- 
owed  : — 2  oz.  of  camphor;  f  oz.  of  spirits  of 
nindererus  ;  £  oz.  of  ipecacuanha  wine  ;  1  oz. 
if  any  simple  syrup.  A  teaspoonful  occasion- 
illy.  For  wounds  and  ulcers,  pour  two  pints 
if  boiling  water  over  two  drachms  of  dried 
lemlock ;  add  crushed  linseed  (not  linseed 
neal)  to  make  into  a  poultice.  Its  efficacy 
las  been  extolled.  For  sloughing  wounds, 
i  little  powdered  alum  added  is  good. 

Embrocation. — Of  the  many  embroca¬ 
tions  now  offered  to  the  world,  the  one 
vhich  is  pre-eminent  for  efficacy  for  strains, 
heumatism,  enlarged  joints,  and  muscular 
njuries  generally  is  now  given  to  the 
eaders  of  Work  by  a  gentleman  whose 
ong  experience  as  a  veterinary  surgeon  and 
itock-keeper  gave  him  extensive  opportu- 
lities  of  testing  its  sterling  worth  for  man 
ind  animals  (with  animals  it  may  be  satu- 
ated  on  a  bandage  and  applied).  Mix 
! I  quarts  of  white  wine  vinegar ;  1  pint  of 
spirits  of  wine ;  1  pint  of  turpentine ; 

5  drachms  of  camphor  ;  4  yolks  of  fresh 
iggs.  The  spirits  of  wine  mixed  previously 
-vith  the  camphor;  lastly,  the  turpentine. 
To  be  well  rubbed  into  part  affected  (always 
■ubbing  upwards),  and  cover  up  parts  with 
10ft  flannel. 


When  young  draughtsmen  experience  the 
lifficulty  of  getting  colour  to  wash  properly 
over  the  rough  side  of  tracing  cloth,  the 
lifficulty  can  be  got  over  by  grating  a  piece 
jf  common  washing  soda,  about  the  size  of 
1  pea,  to  a  fine  powder,  and  mixing  it  with 
the  colour  in  the  palette.  The  soda  kills 
the  grease  in  the  tracing  cloth,  and  there¬ 
fore  the  colour  can  be  more  rapidly  and 
correctly  spread  over  the  surface 

A  good  lacquer  for  oven  pipes  is  made 
by  dissolving  yellow  ozokerite  in  heavy 
j  crude  naphtha.  It  is  brushed  over  the  iron 
and  then  burnt  off,  and  a  polish  put  on  by 
rubbing  it  with  a  greasy  woollen  cloth.  The 
operation  may  require  to  be  repeated  to 
obtain  a  perfect  coating. 

Avoid  the  risk  of  blinding  01  severely 
burning  yourself  when  pouring  melted  lead, 
in  the  various  uses  to  which  it  is  put,  by 
placing  a  small  piece  of  resin  in  the  ladle. 
This  will  effectually  prevent  the  metal 
“  skittering.” 


SCIENCE  TO  DATE. 


Ozonine. — This  is  a  new  bleaching  material.  It 
is  said  to  be  prepared  as  follows  :  125  parts  of  resin 
are  dissolved  in  200  parts  of  oil  of  terebenthine  ;  a 
solution  of  from  22  to  25  parts  of  caustic  potash  in 
40  parts  of  water  is  added,  together  with  90  parts 
of  peroxide  of  hydrogen.  The  jelly  obtained,  ex¬ 
posed  to  the  light,  changes  in  two  or  three  days  to 
a  clear  fluid,  to  which  the  name  of  ozonine  is  given. 
In  the  proportion  of  15  grains  to  a  pint  and  a  half  of 
water  it  bleaches  fibres,  wood,  straw,  paper,  etc., 
energetically,  and  equally  well  in  acid  or  alkaline 
solutions. 

Mammoth  in  London. — During  recent  excava¬ 
tions  in  St.  Pancras,  in  connection  with  the  deepen¬ 
ing  of  the  main  sewer,  the  remains  of  a  mammoth 
and  other  prehistoric  animals  were  found  at  a  depth 
of  about  22  ft.  from  the  surface.  Two  mammoth 
tusks  were  discovered,  and  a  portion  of  one,  on 
being  brought  to  the  surface,  was  found  to  measure 
nearly  2  ft.  in  circumference  at  its  thickest  part. 
The  length  of  the  tusks  would  be  from  Oft.  to  10ft. 
Other  bones  were  found,  as  well  as  vegetable 
remains,  chiefly  the  seeds  of  marshy  plants. 
Deposits  usually  classed  with  the  high  level  gravel 
and  brick  earth  of  the  Thames  Valley  were  found 
overlying  the  animal  remains,  and  hence  they  are 
considered  to  belong  to  the  glacial  period. 

Coal  In  Kent. — Further  information  has  been 
communicated  by  Professor  Boyd  Dawkin  as  regards 
the  progress  of  the  Dover  boring.  762  ft.  of  coal 
measures  have  now  been  pierced,  which  include  an 
aggregate  thickness  of  more  than  7  ft.  of  coal  in 
nine  separate  seams,  mostly  workable.  Seam  No.  1, 
2  ft.  C  in.  in  thickness,  occurs  at  a  depth  of  1,140  ft., 
and  Seam  No.  9  (1  ft.  8  in.),  at  a  depth  of  1,875  ft. 
Arrangements  for  the  sinking  of  a  shaft  are  in 
progress. 

Iron  Rust. — It  is  generally  supposed  that  iron 
rust  consists  chiefly  of  the  hydrated  sesquioxide  of 
iron.  Professor  Liversidge,  of  Sydney  University, 
has  had  occasion  to  examine  a  large  number  of 
specimens  of  rust  from  different  places  and  formed 
under  different  conditions,  and  finds  that  in  almost 
every  instance  the  rust  contains  more  or  less  mag¬ 
netic  oxide.  In  some  cases  the  rust,  although  pre¬ 
senting  the  usual  appearance,  was,  when  powdered, 
practically  wholly  attracted  by  the  magnet. 

Depth  of  the  Mediterranean. — Recent  sound¬ 
ings  executed  by  the  Pola,  of  the  Austrian  marine, 
in  the  Mediterranean  have  shown  the  existence  of 
greater  depths  than  one  would  have  supposed. 
Fifty  sea  miles  south-west  of  Cape  Matapan,  a  depth 
of  14,300  ft.  was  found.  Between  Oandia  and 
Alexandria  another  sounding  gave  10,700  ft. 

Temperature  of  the  Sun. — Several  attempts 
have  been  made  at  various  times  to  determine  the 
temperature  of  the  sun,  and  the  results  obtained 
vary  very  widely — namely,  from  1,500°  C.  to 
5,000,000°  C.  The  reason  of  this  great  variation  in 
the  different  estimates  lies  in  the  fact  that  different 
laws  have  been  assumed  to  represent  the  rate  of 
radiation.  Recent  experiments  made  by  M.  le 
Chatelier  on  the  intensity  of  the  radiations  emitted 
by  an  incandescent  body  at  temperatures  ranging 
from  680°  C.  to  1,770°  C.  have  afforded  fresh  data 
on  which  to  base  a  new  calculation,  and  the  result 
has  been  arrived  at  that  the  sun’s  temperature  is 
about  7,600°  C.,  that  of  the  photosphere  being 
probably  a  little  higher. 

Electricity  and  Vegetation. — Experiments  lately 
made  on  wheat,  maize,  tobacco,  and  beans,  show 
that  whilst  atmospheric  electricity  exercises  a  bene¬ 
ficial  action  on  vegetation,  so  also  electricity  in  the 
soil  has  an  analogous  influence  on  germination. 
The  less  luxuriant  vegetation  of  plants  growing  in 
the  neighbourhood  of  trees  is  due  in  great  measure 
to  the  lowering  of  temperature.  Again,  according 
to  experiments  in  North  Italy  during  recent  seismic 
disturbances,  as  to  the  effect  of  earthquakes  on 
vegetation,  it  is  found  that  the  latter  induce  a  more 
rapid  germination  and  quicker  growth,  by  bringing 
into  play  secondary  causes,  one  of  which  is  the  in¬ 
creased  production  of  electricity,  others  being  the 
increase  in  the  carbonic  acid  produced  and  the 
diffusion  of  nutritive  fluid  through  the  soil. 

Occlusion  of  Hydrogen  by  Nickel. — When 
water  is  electrolysed  in  a  voltameter  with  nickel 
wires  for  electrodes,  the  negative  electrode  is  found 
to  occlude  hydrogen.  According  to  experiments  by 
Bellati  and  Lussarra,  after  a  current  had  been  passed 
through  the  voltameter  for  200  hours,  the  wire  had 
absorbed  about  100  volumes  of  hydrogen.  The  oc¬ 
cluded  hydrogen  is  not  given  off  easily,  but  rather 
oxidation  takes  place  on  exposure  to  the  air. 


NOTES  FOR  WORKERS. 


Natural  coke  has  been  discovered  at  the  Brelli 
Pass  Mines,  in  New  South  Wales.  The  seam  occurs 
in  a  coal  measure  covering  550  acres,  and  is  com¬ 
posed  partly  of  ordinary  Australian  coal  and  this 
coke,  the  junction  of  the  two  being  clearly  defined. 
It  is  a  little  heavier  than  the  manufactured  article, 
contains  le3S  fixed  carbon,  and  a  much  smaller  per¬ 
centage  of  ash  and  sulphur.  It  burns  without 
smoke,  and  can  be  mined  cheaper  than  the  cost  of 
manufactured  coke. 

A  reproduction  of  the  Santa  Maria,  the  little 
vessel  of  100  tons  in  which  Columbus  made  his 
famous  voyage,  and  from  which  lie  landed  at  San 
Salvador  on  October  12th,  1492,  will  be  exhibited  at 
the  Chicago  Exhibition. 

A  SATURATED  solution  of  corrosive  sublimate  in 
water  is  a  good  hardening  reagent  for  animal  tissues 
before  cutting  sections  for  the  microscope.  The 
object  is  soaked  in  it  for  half  an  hour  or  more, 
washed  with  water  or  weak  alcohol,  and  then  trans¬ 
ferred  to  70  per  cent,  alcohol  before  staining. 

A  new  fire-extinguisher  is  composed  of  a  mixture 
of  water  and  liquid  carbonic  acid  gas,  which,  upon 
being  discharged  through  pipes  at  high  pressure, 
causes  the  rapid  expansion  of  the  gas,  converting 
the  mixture  into  a  spray  more  or  less  frozen. 

Celluloid  is  now  being  used  in  the  manufacture 
of  rules,  set-squares,  angles,  and  other  mathematical 
and  drawing  instruments. 

Mount  Washington  is  to  be  capped  by  the 
largest  electric  search  light  ever  made — one  that 
can  be  easily  seen  from  Portland,  Me.,  and,  under 
favourable  conditions,  from  Boston. 

The  effect  of  passing  electric  currents  through 
wines  is  to  mellow  and  preserve  the  healthy  ones 
and  to  arrest  deterioration  in  those  about  to  turn 
sour. 


BOOKS. 


Technical  Education. — “Technical  Educa¬ 
tion  in  the  Counties  :  AVhat  is  It  7  Ilow  may  It 
be  Carried  Out  ?  ”  By  G.  J.  Mitchell,  B.A.  Lond., 
and  E.  H.  Smith,  Assoc.R.C.Sci.Lond.  (George 
Philip  &;  Son.)  — A  revised  reprint  of  a  series  of 
articles  contributed  to  The  Con  ty  Council  Times. 
It  is  intended  to  be  a  guide  to  teachers  and  others 
who  are  desirous  of  utilising  to  the  best  advantage 
the  facilities  afforded  by  the  Technical  Instruction 
Act  for  the  practical  education  of  the  young.  No 
writers  could  possess  better  qualifications  for  the 
task  they  have  accomplished,  and  no  one  who 
feels  an  interest  in  this  subject  can  afford  to 
neglect  the  perusal  of  their  pages.  The  require¬ 
ments  of  agricultural,  mining,  manufacturing, 
art  trades,  and  commercial  interests,  are  discussed 
in  detail,  and  the  education  of  girls  is  not  for¬ 
gotten.  A  very  useful  appendix  closes  this  most 
comprehensive  little  volume  of  144  pages. 

Bent  Iron. — “  Bent  Iron  Work  :  A  Practical 
Manual  of  Instruction  for  Amateurs.”  By 
F.  J.  Erskine.  (L.  Upcott  Gill.) — A  little  hook 
of  52  pages  and  27  illustrations,  reprinted  from 
the  Bazaar.  It  is,  of  course,  impossible  to  treat 
this  interesting  subject  exhaustively  in  so  small 
a  compass,  hut  the  elementary  part  of  the  work 
is  made  sufficiently  clear.  The  methods  of  making 
the  heavier  framings  should  not,  however,  have 
been  omitted,  and  a  little  more  detail,  both  of 
illustration  and  description,  would  have  been 
advantageous  to  the  amateur. 

Watches  and  Timekeepers. — “A  History 
of  Watches  and  other  Timekeepers,”  by  J.  F. 
Kendal.  (Crosby  Lockwood  &  Son.)  A  history 
of  watches  by  J.  F.  Kendal  should  bo  an  inter¬ 
esting  volume.  This  little  book  of  247  pages 
gives  us  some  interesting  watch  and  clock  lore, 
nicely  illustrated.  “  Time,  and  cycles  of  time,” 
show  how  time  is  and  has  been  reckoned  in  all 
parts  of  the  world  in  all  ages.  Dials,  clepsydra, 
and  other  curious  and  mysterious  timekeepers 
are  noticed.  Some  useful  information  relating 
to  clocks  and  watches  is  given.  This  history  is 
incomplete  in  omitting  even  a  bare  mention  of  the 
Waltham,  Waterbury,  and  other  American  time¬ 
keepers. 
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TRADE:  PRESENT  AND  FUTURE. 

%*  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Ikon  and  Steel  Trades. — An  improved  tone  is 
noticeable  in  the  Sheffield  district.  Crucible  steel 
maintains  its  price,  and  competition  is  not  so  keen 
as  it  has  been.  Rolling  mills  and  tilt  forges  are 
better  oft  for  orders,  and  the  demand  for  bicycle 
tires,  octagons,  etc.,  has  again  increased.  Hammer 
makers  are  busy,  one  firm  having  taken  an  order  for 
50,000.  The  demand  for  cutlery  steel  is  limited. 
The  Indian  markets  are  opening  well  for  spring 
steel  and  octagon  sections.  Makers  of  Bessemer 
steel  material  have  commenced  work  again. 

Silver  Trade. — In  the  silver  trade  there  has 
been  a  considerable  falling-off,  as  is  usual  in  June, 
and  trade  will  probably  be  dull  until  next  Sep¬ 
tember. 

Ivory  Trade. — From  Tripoli  we  hear  that  last 
year  there  were  exported  from  that  country  46  tons 
of  ivory,  valued  at  £30,000.  Most  of  this  came 
from  the  Soudan,  and  is  of  a  softer  and  inferior 
quality  than  that  of  Zanzibar  and  the  West 
Coast ;  yet  it  would  not  seem  that  there  has  been 
any  great  falling-off,  either  in  quantity  or  price.  It 
has  been  noticed  and  remarked  that  the  London 
market,  which  is  the  great  selling-place  for  ivory, 
has  for  a  long  time  been  in  a  bad  condition. 

Cutlery  Trade. — The  Sheffield  spring-knife  trade 
is  slack,  and  competition  from  Germany  is  having  a 
bad  effect.  Workmen  are  feeling  the  pinch,  and 
many  grinders  of  pen-  and  pocket-knife  blades  are 
earning  barely  sufficient  to  pay  for  steam  power. 
Competition  from  Germany  is  also  affecting  the 
razor  trade.  Manufacturers  are .  attempting  to  ac¬ 
commodate  themselves  to  the  requirements  of  foreign 
markets,  and  one  firm  has  sent  500  gross  of  handle 
scales  to  Sweden,  where  the  cutlery  trade  is  develop¬ 
ing.  In  small  scissors,  which  as  yet  the  American 
cutlers  have  not  touched,  there  is  a  great  struggle 
for  the  market  between  the  English  and  German 
makers,  the  English  article  being  superior  to  the 
German  for  wear,  while  the  Germans  beat  us  in  the 
finish  of  the  goods.  The  ivory-  and  bone-cutting 
trades  are  both  dull,  owing,  probably,  to  the 
exceptional  employment  of  xylonite  for  table  cutlery. 

Engineering  Trade. —Most  of  the  large  engineer¬ 
ing  establishments  of  the  Lancashire  distinct  are  now 
in  operation,  and  it  is  gratifying  to  be  able  to  report 
even  a  slight  improvement  in  the  machine  tool  making 
branch.  Several  important  orders,  chiefly  for  special 
tools  for  abroad,  have  lately  been  secured,  and  one 
of  the  largest  firms  in  the  locality  has  obtained  a 
good  order  for  a  foreign  Government  in  connection 
with  ordnance  work.  In  the  other  branches  of  the 
trade,  however,  there  is  but  little  new  work  coming 
forward,  locomotive  builders  being  specially  slack 
just  now.  The  shipbuilding  industry  of  the  Mersey 
district  remains  in  the  same  depressed  condition 
which  has  now  characterised  this  branch  for  many 
months.  In  the  Barrow  district,  however,  both 
shipbuilders  and  engineers  continue  to  report  trade 
as  being  brisk,  and  new  orders  continue  to  come  to 
hand.  Business  in  the  iron  market  is  still  exceed¬ 
ingly  slow,  for  it  is  the  general  opinion  that  the 
present  prices  cannot  be  maintained  for  any  length 
of  time,  and  buyers  are  holding  back  from  placing 
orders  in  the  hope  of  securing  better  terms  than  at 
present  offered.  Only  a  moderate  business  is  being 
done  in  the  steel  market,  both  as  regards  raw  and 
manufactured  material.  Steel  boiler  plates  of  local 
make  are  still  quoted  at  £8  per  ton.  There  is  little 
change  to  report  in  the  metal  market,  business  being, 
if  anything,  quieter  than  of  late. 

Building  Trade. — The  strike  still  continues  in 
Birmingham.  Steps  are  being  taken  to  form  a 
co-operative  society  of  builders,  floated  with  2,000 
£1  shares  offered  to  the  workmen.  This  ought  to 
be  an  initial  step  in  the  solution  of  difficulties 
between  men  and  masters.  At  Colne  the  stone¬ 
masons  and  wallers,  after  giving  the  master  builders 
and  contractors  of  the  town  seven  days’  notice,  have 
struck  for  an  advance  of  wages  from  Sd.  to  Sid.  per 
hour.  In  Rochdale  and  district  the  building  trades 
continue  in  a  prosperous  state.  The  Kirkcaldy 
joiners  and  their  employers  have  settled  their  differ¬ 
ences.  Recently  the  Edinburgh  slaters  intimated 
to  the  masters  that  they  wanted  an  increase  of  Id. 
per  hour  on  their  wages,  the  rise  to  take  effect  at 
the  beginning  of  August.  The  masters'  action  has 
been  by  no  means  unanimous. 

Jewellery  Trade. — The  London  jewellery  trade 
would  be  in  a  flourishing  condition  if  the  residt 
were  only  to  be  judged  by  the  new  shops  opened  ; 
but  if  what  the  manufacturers  are  doing  is  to  be 


taken  into  consideration,  then  the  judgment  will  be 
reversed,  for  there  is  much  less  work  at  most  firms 
than  there  ought  to  be  in  the  middle  of  the  season. 

Cycle  Trade.- — A  reaction  has  set  in  at  Coventry 
and  the  neighbourhood,  the  factories  not  working  so 
late  as  formerly,  it  being  considered  that  there  are 
sufficient  machines  in  stock  and  in  hand  to  meet 
this  season’s  demands.  The  question  at  issue  now 
is:  “What  will  be  the  machine  of  the  future?” 
Pneumatic  and  cushion  tires  are  in  some  quarters 
regarded  as  a  passing  fad,  the  idea  being  that  1  in. 
solid  tires  will  carry  the  sway.  Experiments  are 
being  made  with  a  view  to  improve  geared  machines. 
Our  Glasgow  correspondent  writes  : — There  is  good 
business  being  done,  especially  in  pneumatics,  and 
the  dealers  are  troubled  to  find  room  to  store  solids 
and  cushions  returned  and  given  in  part  payment 
for  pneumatics.  Great  numbers  of  these  returned 
machines  are  resold  to  cycle  hirers  at  prices  ranging 
from  £3  10s.  to  £7  for  cushions.  Humbers  also  find 
their  way  to  the  auction  rooms,  so  that  working  lads 
with  but  little  cash  can  in  these  rooms  buy  a  machine 
for  a  very  small  sum.  The  Howe  Company  are 
busy ;  their  light  pneumatic  tire  machines  are 
taking  well  with  racing  men. 

- — - ♦♦♦ - 

SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  0/ number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  tlie  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Alarm.— D.  B.  ( Glasgow )  writes  “  Should  any 
reader  require  an  alarm  which  can  be  absolutely 
depended  upon,  I  can  recommend  the  following, 
which  I  adopted,  as  my  electric  bells  often  went 
wrong  without  any  warning,  and  I  repeatedly 
found  customers  in  my  shop  when  we  were  all 
engaged  in  the  back  premises.  I  fixed  gas-pipe 
from  the  meter  to  the  top  of  my  shop  door,  at  which 


Reversible  Gas  Alarm.  Fig.  1.—  Door  closed  and 
Gas  full  on.  Fig.  2.— Door  partly  open.— 
1,  Section  of  Door;  2,  Section  of  Woodwork 
over  Door ;  3.  Brass  Wire  with  Fork  to  turn 
Gas  on  and  off  ;  4,  Gas  Cock  made  to  work 
rather  stiffly. 

point  I  fitted  a  cock,  which  is  turned  off  and  on  by 
the  opening  and  shutting  of  the  door.  The  pipe  is 
then  continued  to  the  back  premises,  and  ter¬ 
minates  in  a  branch,  which  I  light,  and,  at  the  same 
time,  pull  down  the  blind,  or  close  the  shutters  to 
exclude  daylight.  The  cock  is  so  adjusted  that 
when  the  door  is  opened  the  gas  is  turned  down 
very  low,  but  immediately  goes  up  again  on  the 
door  being  shut." 

Evening  Class  Instructor.— W.  A.  G.  {Gutter 
Lane )  writes,  expressing  his  willingness  to  take  “  a 
small  class  in  Carpentry,  providing  that  out-of- 
pocket  expenses  are  defrayed.”— [Our  correspondent 
had  better  advertise  his  full  name  and  address  in 
our  cheap  “  Sale  and  Exchange”  column. — Ed.] 

IL— Questions  Answered  by  Editor  and  Staff. 

Cottage  and  Garden  Wall. —Vita.  —  If  the 

ground  is  fairly  good  and  sousd.  an  average  depth 
of  1  ft.  would  he  sufficient,  calculating  it  thus :  The 
wall,  one  brick,  or  9  in.,  thick,  would  contain  6,900 
bricks,  calculating  the  bricks  9  in.  long  and  4  in.  in 
height  to  set  twelve  in ;  if  the  bricks  are  larger  a  less 


number  will  be  required.  I  would  not  advise  you  to 
make  the  wall  less  than  one  brick  thick.  If  you  do 
not  fix  coping  on  the  top,  you  could  finish  it  with  a 
brick  on  edge,  pointed  with  Portland  cement.  You 
would  require  about  21  tons  of  lime  and  7  or  8  tons 
of  clean  sharp  sand  for  mortar;  and:  if  under 
favourable  circumstances,  a  man  would  do  it  in  nine 
or  ten  days.  You  will  also  have  to  calculate  for  digging 
the  foundation  and  filling  in.  and  clearing  away  all 
rubbish.  These  items  are,  of  course,  approximate, 
as  it  is  impossible,  without  being  on  the  spot,  to 
■give  them  exact.  Y'our  best  plan  would  be  to  get  an 
estimate  of  the  cost  from  a  local  builder.  If  the 
ground  is  soft,  and  deeper  foundations  are  required, 
you  could  lay  them  with  concrete,  formed  of  five 
parts  of  broken  stones,  and  one  part  of  best  Portland 
cement. —  M. 

Water  Motor.— J.  R.  {New  Brompton).—The 
illustrated  article  is  in  the  printer's  hands,  and  will 
appear  shortly.— Ed. 

Spectacles  for  Rear  and  Front  Sight.— 

T.  C.  B.  (Cork).— Will  you  please  write  again,  send¬ 
ing  a  rough  sketch,  if  possible ;  or,  failing  that,  a 
description  of  such  a  pair  of  spectacles  ?  I  am  in¬ 
formed  there  is  no  doubt  they  can  be  made,  hut  in 
the  absence  of  any  indication  of  their  manufacture, 
all  steps  in  that  direction  would  take  the  form  of 
experimental  work.  It  would  also  greatly  aid  the 
maker  if  you  were  able  to  say  for  what  purpose  you 
required  to  use  them  ;  not  necessarily  for  publica¬ 
tion,  but  as  an  aid  to  the  maker.  \Ve  should  be 
glad  to  hear  more  on  this  subject,  as  there  are,  no 
doubt,  many  who  would  like  to  be  the  possessors  of 
such  a  pair  of  spectacles. — N.  M. 

Type  for  Printing.— F.  T.  {Rochdale).— There 
are  many  difficulties  in  the  way  of  your  carrying 
out  your  laudable  desire  to  make  type  for  yourself 
Y’ou  are,  doubtless,  aware  that  types  are  cast  from 
matrices,  each  matrix  being  the  work  of  a  skilled 
artist,  who  has  had  to  spend  many  years  of  labour 
and  study  before  he  is  able  to  produce  work  such 
as  is  required  in  these  days  of  modern  printing. 
The  casting  of  type  is  a  large  undertaking,  even  for 
the  type  founders  themselves,  and  who  possess 
every  mechanical  appliance  for  producing  type 
clean  and  sharp.  If,  after  reading  the  above,  you 
are  content  to  try  your  luck,  you  may  proceed  as 
follows:  Procure  some  type-high  type  metal,  and 
saw  into  blocks  of  the  required  size,  and  trim  up 
the  sides  and  edges ;  and  then  slightly  warm  the 
blocks,  and  cover  the  surface  intended  to  be  cut 
with  a  film  of  white  wax.  Next,  procure  some 
ordinary  writing  or  foolscap  paper,  and  with  a  lead 
pencil  draw  the  letter  to  he  cut— one  drawing  for 
each  block.  Now  lay  the  drawing  on  the  face  of  the 
block,  and  gently  rub  on  the  back  of  the  paper; 
remove  paper,  and  the  result  ought  to  be  a  black- 
lined  letter  in  reverse.  The  letter  is  now  ready  for 
cutting ;  take  a  sharp  and  acute-angled  lozenge 
graver  and  outline,  going  over  the  outline  several 
times  until  the  proper  depth  is  acquired;  always 
cutting  towards  the  left  hand  for  outside  outlines, 
and  towards  the  right  for  inner  outlines,  regulating 
the  bios  or  "side"  of  the  graver  from  the  outline, 
both  outside  and  inside  outlines.  By  observing 
this  last  rule  you  will  get  nice  sharp  letters— that  is, 
supposing  you  handle  your  graver  with  ordinary 
skill.  The  next  thing  is  to  cut  away  the  outside 
edges;  you  will  find  a  threaded  fiat  graver,  about 

in.  wide,  a  good  tool  for  this  purpose.  You  may 
cut  in  any  direction  you  find  most  convenient, 
the  main  object  being  to  get  the  reversed  letter  or 
figure  into  high  relief.  As  you  are  an  old  subscriber, 
kindly  turn  to  the  first  volume  of  Work,  and  study 
an  excellent  article  on  "Lettering,"  etc.  This  series 
of  papers  has  been  of  great  use  to  many  inquirers, 
and  is  most  valuable  to  those  who  desire  to  be  able 
to  form  letters  correctly,  either  tor  painting  or  en¬ 
graving.  In  the  first  volume  of  Work,  and  running 
concurrently  with  the  papers  on  “Lettering,"  you 
will  also  find  papers  on  “Engraving  on  Metal," 
which  yon  are  recommended  to  look  through. 
— N.  M. 

Battery.  — B.  (Wirksworth).—!  cannot  make 
out  what  kind  of  battery  yours  is.  All  you  say  is 
that  it  is  a  single  fluid,  with  carbon  and  zinc,  and 
that  it  is  for  plating.  Are  you  sure  there  are  no 
orous  pots  ?  If  there  are  none,  I  suppose  it  must 
ea  potash  bichromate,  the  charge  for  which  is: 
3  oz.  of  potash  bichromate,  3  oz.  sulphuric  acid  to 
every  pint  of  water,  to  be  used  quite  cold.  If  you 
had  only  given  the  name  of  the  cell  I  should  have 
been  certain  as  to  the  charge.  You  say  you  have 
taken  Work  in  for  about  two  years,  and  yet  have 
not  seen  a  very  interestingpaper  by  Mr.  Bonney  on 
the  subject  of  Plating  in  vol.  III..  No.  107.  page  35, 
which  appeared  a  year  ago  last  April  ;  also,  since 
then  there  have  been  many  little  tips  in  “Shop” 
about  battery  cells,  etc. — J.  B. 

Dynamo.— W.  N.  {Oldham). — As  to  where  to  ob¬ 
tain  the  information  for  making  a  small  Manchester 
dynamo  of  about  the  power  you  mention,  you  will 
find  the  very  thing  in  Work.  Vol.  II.,  No.  99,  page 
756.  Please  note  that  the  diagram  showing  the 
winding  (Fig.  59)  was  corrected  in  another  number 
of  Work.  A  very  useful  little  book  on  the  subject 
is  “  The  Dynamo  ;  How  Made,  and  How  Used,"  by 
Mr.  S.  R.  Bottone.  Another  good  book,  a  little 
more  expensive,  is  “  Electricity  in  the  Service  of 
Man,"  published  by  Messrs.  Cassell  &  Company, 
price  7s.  6d.  Yon  have  Mr.  Croft’s  book  ;  if  you  get 
I  the  information  and  hooks  I  have  named,  and,  as 
vou  say,  have  made  a  gramme  ring  dynamo,  with 
(  an  output  of  360  watts,  I  should  say  you  would  be 
I  able  to  make  any  tvpe  of  machine  you  please. 

|  — J.  B. 
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Work  Bench.— J.  N.  B.  {Paddington).  —  An 
.rticle  is  in  preparation,  which  the  Editor  shall 
lave  as  soon  as  possible.— B.  A.  B. 

Paint.— C.  J.  (Chester).— There  ivas  a  paint  called 
lalmain’s  luminous  paint,  but  X  cannot  trace  it. 
’erhaps  some  of  our  readers  may  know.— E.  J). 

Plumber's  Joint.— J.  J.  ( Shadwell ).  —  Joint- 
naking  is  the  principal  thing  in  plumbing ;  a 
nan  who  could  make  a  “  wipe  joint  ”  properly 
:ould  soon  get  his  living  as  a  plumber.  There  is  an 
excellent  substitute  for  a  plumber’s  joint  (Fig.  1), 
old  by  Tyler  of  Newgate  Street,  that  can  be 
ixed  single-handed  without  skilled  labour ;  it  forms 
.  perfectly  sound,  solid,  unbreakable,  imperishable 
omt.  If  the  joint  is  to  be  made  in  light  lead  pipes, 
ilace  the  diminishing  linings  (Fig.  2)  in  the  pieces, 
i,  b  (Fig.  1).  If  strong  lead  pipe  is  used  they  will  not 


Fig.  1.— Double  Grooved  Joint  for  fixing  Lead 
Pipe  without  Solder.  Fig.  2.— Diminishing 
Lining. 


be  required.  Unscrew  the  brass  nut,  a,  and  slip  it 
ind  the  part  b  over  the  ends  of  the  lead  pipe.  Swell 
out  the  ends  of  the  lead  pipe  by  driving  into  them 
a  taper  of  hard  wood— the  same  taper  as  the  piece  c. 
Trim  off  the  ends  of  the  lead  pipes  square,  and  hav¬ 
ing  well  greased  the  outside  ends  of  pipe,  to  prevent 
them  twisting,  slip  the  pieces  a  and  b  on  to  the 

(swelled  ends.  Place  the  brass  piece,  c,  between 
the  two  lead  pipes,  and  screw  a  and  b  together  with 
i  pair  of  wrenenes,  and  the  grooves  of  the  piece  c 
mmediately  embed  themselves  into  the  lead,  pipe, 
each  groove  making  a  perfectly  sound  joint,  which 
will  stand  a  pressure  greatly  in  excess  of  that  which 
the  pipe  itself  will  stand.— E.  D. 

Casement  Windows.— Bookcase.— It  is  impos¬ 
sible  in  “  t;hop"  to  give  directions  for  making  case¬ 
ment  windows  that  shall  also  include  the  modes 
ind  methods  of  mortising  and  the  other  operations 
involved,  together  with  tools  needed.  Our  querist 
'  | gives  a  large  order  for  “Shop,"  but  an  article 
shall  be  written  and  sent  to  the  Editor,  and  he  will, 
if  he  approves  of  the  article,  insert  it  as  soon  as 
possible.— B.  A.  B. 

Wetting-Trough.— A.  W.  (No  Address).— If  the 
position  of  the  jets  is  altered,  so  that  the  water 
plays  at  a  different  angle,  the  prints  will  revolve. 
The  better  plan  would  be  to  fix  the  jets  in  a  ring 
just  over  the  surface  of  the  water,  and  playing 
down  into  it.  In  the  present  form  of  machine 
there  would  be  a  stoppage  of  the  current  on  the 
side,  opposite  to  the  jets.  Even  the  straight  row  of 
jets  as  shown  in  diagram,  fixed  at  one  end  of  the 
trough,  and  playing  at  an  angle  of  15  degrees  to  the 


Wetting-Trough— A,  Water  Supply;  B,  Jets;  C, 
False  Bottom  ;  D,  Syphon. 


bottom,  would  in  all  probability  cause  a  satisfac¬ 
tory  revolving  motion,  but  there  is  no  doubt  but 
that  a  circular  washing-trough  with  the  jets  above 
keep  the  prints  better  apart,  and  wash  them  better 
than  any  rectangular  vessel  with  a  circular  current 
can  possibly  do,  as  the  angles  of  the  vessel  offer 
sufficient  resistance  to  the  free  movement  of  the 
prints,  so  that  they  are  apt  to  stick  together.  The 
above  is  a  good  design _ D. 

.  Bicycle  Chains.— E.  C.  M.  (Ipswich).— E.  C.  M.’s 
idea  is  an  impracticable  one  in  its  application  to  cycle 
driving.  Assuming  that  in  an  air-tight  case  the 
force  applied  to  a  would  make  b  revolve  with  suffi¬ 
cient  power  to  drive  the  machine,  the  case  could 
not  be  made  air-tight,  neither  could  it  be  made  oil- 
tight.  The  shafts  must  pass  through  one  side  of 
the  case  in  order  to  carry  the  wheels  on  their  ends. 


WORK. 


They  could  not  be  fitted  by  any  mechanical  means 
perfectly  air-tight,  therefore  the  principle  of  the 
pump  acting  in  an  air-tight  casing  is  wanting.  The 
joints  referred  to  plight  be  fitted,  at  first,  very 
nearly  air-  and  oil-tight,  and  might  remain  so  for  a 
time  it  applied  on  a  stationary  and  strongly  got  up 
piece  of  machinery,  but  in  a  cycle  the  case  is 
entirely  different.  It  is  at  best  a  fragile  machine, 
liable  to  twists  and  strains  which  at  once  affect  all 
nicely  fitted  bearings,  and  necessitate  their  frequent 
adjustment.  Even  were  all  the  conditions  of  the 
vacuum  pump  present,,  I  am  not  prepared  to  say 
that  the  arrangement  shown  by  E.  (J.  M.  would 
have  the  power  necessary  to  drive  the  machine.— 
A.  S.  P. 

,  Silvering  Copper  Tubes.-Ei.DRED  writes:— 

I  want  a  simple  method  of  doing  the  above 
kind  of  work.  The  tubes  are  22  in.  long  and  -A  jn. 
in  diameter.”  He  further  says :  “  Give  me  an  idea 
of  the  kind  of  vessel  to  do  it  in.”  It  seems  to  me 
that  Eldred  has  in  his  mind,  at  least,  in  the  last 
sentence,  some  idea  of  electro-plating;  if  so,  my 
advice  is,  “Don’t.”  If  the  number  of  tubes  which 
he  has  to  silver  are  very  few,  then  I  can  assure 
Eldred  it  would  be  a  most  expensive  process,  and 
would  not  be  a  commercial  success.  I  venture  to 
say  that  at  any  one  of  the  manufacturers  of  plated 
goods  in  Birmingham  he  could  get  his  work  done 
for  a  fraction  of  the  cost  he  could  do  it  at,  and  a 
great  deal  better.  Electro-plating  in  its  simplest 
form  as  a  mere  experiment  is  easy,  but  to  produce 
finished  work  requires  a  somewhat  expensive  plant. 
I  would  repeat  that  my  advice  is,  “Don’t.’’  But, 
supposing  by  his  “simple  method”  he  does  not 
refer  to  electro-plating,  but  some  other:  then  I 
think  there  is  a  possibility  of  his  doing  the  work 
himself— that  is,  providing  the  said  tubes  are  not  to 
be  subjected  to  hard  wear.  I  can  give  Eldred  the 
method  used  by  one  of  the  largest  manufacturers 
of  scientific  instruments  in  Birmingham  for  the 
kind  of  work  I  have  indicated,  which  may  suit 
Eldred,  seeing  it  is  a  simple  and  also  an  inex¬ 
pensive  method.  It  is  used  for  silvering  scales, 
dials,  and  such  kind  of  work  as  is  notliable  to  rough 
usage.  First  make  the  tubes  perfectly  clean,  and 
polish  with  emery-paper ;  they  should  then  be 
washed,  so  as  to  remove  any  adherent  dust.  See 
that  they  are  perfectly  free  from  grease.  In  a  glass 
bottle  make  a  strong  solution  of  nitrate  of  silver,  in 
the  proportion  of  60  grains  to  an  ounce  of  distilled 
water.  When  dissolved,  add  table  salt— chloride 
of  sodium— in  small  quantities  and  slowly ;  a  pre¬ 
cipitate  of  chloride  of  silver  will  be  formed.  Con¬ 
tinue  to  add  the  salt  until  no  further  precipitation 
takes  place.  This  must  be  allowed  to  settle,  and 
the  chloride  of  silver  separates  by  filtering.  Now 
add  three  times  by  weight  of  cream  of  tartar ; 
wet  the  tube  and  put  a  little  of  the  mixture  on  it, 
and  rub  with  a  piece  of  cork,  when  a  thin  film  of 
pure  silver  will  be  deposited  on  the  tube.  When 
the  tube  is  covered,  wash  it  in  water,  and  dry  in 
sawdust.  As  the  film  of  silver  is  exceedingly  thin, 
it  will  be  necessary  to  protect  it  by  a  colourless 
lacquer  or  mastic  varnish.  This  is  a  simple  method, 
and  one,  I  trust,  that  will  answer  Ei.dred's  purpose ; 
but  if  the  work  must  be  electro-plated,  I  will  give  a 
further  answer,  if  requested.— 0.  B. 

Sharpening  Plane-Irons.— J.  McC.  ( Lochwin - 
noch).—  Your  machine  is  an  ingenious  one  ;  but  I  do 
not  think  the  round-edged  wheel  would  sharpen  so 
truly  as  the  hone  held  in  the  hand.  A  revolving 
wheel,  though  suitable  for  grinding,  is  hardly  good 
enough  for  sharpening. — J. 

Water  Motor.— A  Reader  of  “Work.”— This 
is  rather  vague,  because  you  might  mean  a  water 
wheel,  or  a  turbine,  or  a  pressure  engine.  In  either 
case  several  dr'awings  would  be  necessary.  You 
should  state  the  nature  of  the  water  power  avail¬ 
able,  the  conditions  under  which  it  must  be  used, 
and  so  forth.— J. 

Iron  Shedding— Roofing.  —  “Iron  Roofs  and 
Bridges,”  by  Prof.  Ritter  (Spon),  is  a  high-class 
work.  Elementary  works  are  “Designing  Wrought 
and  Cast  Iron  Work,"  by  Prof.  Adams  (Spon). 
Anyone  can  master  these  books  by  Prof.  Adams. 
-  J. 

Property  in  Chancery.  —  A  Labourer.  — 

Various  lists  are  published  of  the  names  of  those 
entitled  to  such  property.  Perhaps  that  most  suited 
to  your  purpose  is  issued  (price  Is.)  by  Messrs. 
Harrison,  St.  Martin’s  Lane.  This  is  stated  to  con¬ 
tain  names  collected  from  the  London  Gazette ,  and 
is  published  at  intervals  of,  I  believe,  ten  years. 
There  are  plenty  of  offices  at  which  information  is 
professedly  given  on  this  subject  on  payment  of  an 
inquiry  fee,  such  as  Culmer’s,  Southampton  Build¬ 
ings  ;  Preston’s,  Great  College  Street,  W estminster ; 
Read’s,  Fleet  Street;  Bernardi  Brothers,  John 
Street,  Bedford  Row  ;  and  Dougall’s,  of  which  I  hav  e 
not  the  address,  but  it  is  well-known,  and  “  Dougall’s 
Next  of  Kin  Office,  London,”  will  find  it.  Lists  are 

Eublished  at  most  of  these  offices ;  but  before 
iAbourer  spends  his  money  and  time  on  making 
researches,  he  should  be  warned  that  of  those  who 
believe  themselves  entitled  to  property  through  un¬ 
known  ancestors,  there  are  few  indeed  who  ever 
succeed  in  establishing  their  claims;  whilst  the 
majority,  seduced  by  delusive  dreams,  neglect 
their  business,  which  would  have  brought  them 
certain  prosperity,  and  sacrifice  their  happiness  in 
life  for  that  “  hope  deferred  which  maketh  the 
heart  sick.”— S.  W. 

Emigration.— Female  Emigrant.— There  is  a 
“  School  for  Household  Management,  with  Special 
Facilities  for  Training  for  Colonial  Life,”  at  Miss 
Mitchell’s,  Fryerne,  Caterham. 
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Glockenspiel.  —  W.  J.  P.  (Birkenhead).  —  The 
glockenspiel  proper  consists  of  a  set  of  eight  or  more 
clock  bells,  mounted  on  a  central  spindle,  which  is 
inserted  in  a  wooden  handle.  They  are  held  in  one 
hand,  and  played  by  being  struck  with  a  small 
metallic  beater  held  in  the  other  (Fig.  1).  They 
may  be  of  any  size  or  number,  so  long  as  they  are  in 
tune.  The  instrument  to  which  you  most  probably 
refer  is  the  “metallapbon,”  or  metal  harmonica, 
which,  in  its  simplest,  form,  consists  of  a  wooden 
box  without  a  lid,  on  the  top  edges  of  which  aro 
laid  on  a  woollen  cord  flat  bars  of  metal  (Fig.  2). 
These  bars  are  kept  in  position  by  means  of  nails  or 
round-headed  screws,  which  pass  through  holes  in 
the  plate  and  are  driven  into  the  wood.  These  holes 
must  be  large  enough  for  the  screws  to  pass  easily 
through,  so  that  the  plate  may  lie  loosely ;  otherwise, 
if  it  is  fastened  down  in  any  way  tightly  the  sound 
will  be  “damped.”  Of  course,  jTou  can  make  an 
instrument  of  any  size  and  number  of  notes  you 
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Fig.  1.— Glockenspiel  and  Beater.  Fig.  2.— 
Metallaphon. 

like,  and  either  with  or  without  semitones  ;  if  semi¬ 
tones  are  employed,  it  is  usual  to  place  them  on 
another  row  at  the  back  of  the  first.  The  metal 
used  may  be  either  iron  or  steel ;  the  latter  gives 
much  the  best  tone,  but,  of  course,  is  much  more 
difficult  to  work.  The  note  C  on  the  ledger  line 
below  the  treble  stave  is  produced  by  a  bar  about 
6  in.  long  by  tin.  wide  and  Jin.  thick;  but  this 
is  only  approximate,  as  the  pitch  will  vary  with 
metals  of  different  densities.  Care  must  be  exer¬ 
cised  in  the  tuning,  as,  if  the  bars  are  made  too 
short  and,  consequently,  too  sharp  or  high  in  pitch, 
they  cannot  be  flattened  or  lowered  again.  The 
best  instruments  of  this  kind,  as  used  in  orchestras, 
consist  of  two  octaves  or  more,  and  are  played 
with  a  keyboard  like  a  piano.— R.  F. 

Slide-Valve.— Maneo.— I  assume  that  the  rod 
of  whichever  eccentric  is  operating,  the  valve  has 
its  end  opposite  the  end  of  the  slide-valve  rod,  so 
that  no  allowance  is  required  to  be  made  for  lever¬ 
age,  or  for  reversing  the  direction  of  motion  by 
intervening  weigh-shafts ;  then,  having  determined 
the  weight  of  lead  to  be  given  to  the  valve,  the 
eccentrics  are  set  as  shown  in  the  accompanying 
diagram.  A  is  the  end  of  the  rank-shaft,  B  the 
crank,  c  the  forward  eccentric,  and  d  the  back¬ 
ward  eccentric.  E  E  is  the  centre  line  of  the 
main  cylinder  and  piston-rod.  The  crank  is  shown 
in  line  with  the  piston-rod,  and  therefore  on  a  dead 
centre,  in  which  position  the  slide-valve,  if  it  had 
no  lead,  would  be  at  mid-stroke,  and  the  centre 
of  the  eccentric  would  lie  practically  upon  the  line 
f  f  drawn  through  the  centre  of  the  crank-shaft, 
and  at  right  angles  to  the  line  e  e  ;  it  would  be  at 
the  point  of  intersection  of  this  line  with  the  dotted 
circle,  which  shows  the  path  of  the  eccentric  centre 
when  in  motion.  The  lead  is  the  distance  the  valve 


is  ahead  of  its  mid-position  when  the  crank  is  on 
the  dead  centre.  Draw  the  line  g  g  parallel  to  f  f, 
and  at  a  distance  from  it  equal  to  the  required  lead ; 
then  the  points  of  intersection,  I  and  K,  will  be  the 
required  centres  of  the  eccentrics.  The  angle  H 
may  be  found  from  trigonometrical  tables,  if  desired, 
as  the  lead  divided  by  the  radius  of  the  dotted 
circle— half  the  throw  of  the  eccentric— is  its  cosine. 
The  lead  will  be  the  amount  of  lap  plus  the  width 
the  valve  is  required  to  be  open  at  the  commence¬ 
ment  of  the  stroke ;  thus,  if  we  want  one-eighth  of 
an  inch  opening  at  the  start,  and  there  is  a  quarter- 
inch  lap,  the  lead  will  be  three-eighths  of  an  inch.— 
F.  C. 
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Drilling  Holes  in  Glass.— G.  M.  R.  ( Rastrick ). 
— The  only  practical  method  of  drilling  holes  in  glass 
or  earthenware  is  to  use  a  splinter  of  diamond  set 
in  a  tin  socket ;  it  can  be  done  with  a  highly-tem¬ 
pered  steel  drill,  using  turpentine  as  a  lubricator, 
but  it  takes  a  long  time,  and  there  is  a  far  greater 
liability  of  a  fracture ;  if  you  have  much  to  do,  I 
should  certainly  advise  you  to  buy  or  make  a  dia¬ 
mond  drill  and  drill-clock.  You  say  you  have  been 
a  reader  from  the  first ;  perhaps  you  have  over¬ 
looked  an  article  upon  “  Drilling  Glass  and  China  ” 
in  No.  53  of  Work.  Refer  to  that,  as  it  fully  de¬ 
scribes  the  process,  and  also  tells  you  how  to  make 
the  tools  or  where  to  buy  them  ;  but  if  there  is  any 
special  point  you  need  further  information  upon,  I 
shall  be  glad,  to  help  you  if  you  write  again.— 
W.  E.  D..  Jr. 

Bichromate  Battery.— Student.— I  am  only 
too  pleased  to  be  of  some  assistance  to  you  in  your 
studies.  As  bichromate  of  potash  is  anything  but  a 
perfect  depolariser,  its  use  for  this  purpose  in 
galvanic  batteries  does  not  conduce  to  their  coh- 
stancy.  The  bichromate  of  potash  battery,  in  any 
of  its  forms,  is  by  no  means  a  constant  generator  of 
electric  current.  In  its  single  fluid  form,  as  the 
“bottle  bichromate,”  it  is  very  erratic.  By  the 
employment  of  a  very  large  negative  surface  of 
roughened  carbon  plates  —  such  as  three  large 
carbon  plates  to  two  small  zincs— the  single  fluid 
cell  is  slightly  improved,  but  is  still  very  inconstant, 
with  its  violent  rush  of  current  at  an  e.m.f.  of  2 
volts,  and  the  subsequent  rapid  fall  to  1'40  volts  in 
ten  minutes.  This  fall  is  due  to  the  imperfect 
depolarising  properties  of  the  solution,  and  a  con¬ 
sequent  formation  of  a  him  of  hydrogen  on  the 
negative  plates.  This  him  not  only  increases  the 
imernal  resistance  of  the  cell,  but  also  opposes  to 
the  zinc  a  counter  e.m  f.,  since  hydrogen  is  positive 
to  zinc.  The  relation  of  this  battery  to  the  Bunsen 
in  point  of  constancy  is  clearly  shown  in  a  table 
published  in  No.  3.  p.  42,  Vol.  I.  of  Work.  This 
table  shows  the  results  of  tests  made  with  Bunsen 
and  bichromate  of  potash  cells,  and  show's  that  the 
bichromate  of  potash  cell  failed  rapidly  during  the 
first  two  hours,  whilst  the  Bunsen  remained  fairly 
constant  for  nine  hours.  In  experiments  made  by 
Mr.  J.  T.  Sprague,  the  Bunsen  gave  a  current  of  12 
chemics  at  starting,  and  yielded  the  same  after  two 
hours’  work  ;  a  Daniell’s  cell  yielded  6’8  chemics  at 
the  start,  and  7  chemics  at  the  end  of  two  hours ; 
the  double  cell  double  fluid  bichromate  yielded  7'3 
at  the  start,  but  fell  to  2‘1  at  the  end  of  two  hours  ; 
while  the  single  fluid  bichromate  was  worse  still, 
starting  with  12  chemics,  and  falling  to  IT  at  the 
end  of  two  hours.  The  bichromate  of  potash 
battery  is  therefore  unsuitable  to  electro- plating 
work.  I  should  advise  you  to  get  Mr.  Sprague’s 
book,  “  Electricity  :  Its  Theory,  Sources,  and  Appli¬ 
cation,”  and  study  this  subject  for  yourself  there. 
The  price  is  15s.,  so  you  would  have  to  study  it  at  a 
library.  I  do  not  know  of  a  cheap  book  on  all  the 
subjects  you  name,  but  the  price  list  of  Messrs. 
Whittaker  &  Co.  will  give  you  the  names  of  several 
cheap  books,  each  dealing  with  ono  subject  alone. 
The  nearest  approach  to  the  book  you  desire  is 
“  Electricity  in  the  Service  of  Man,”  published  by 
Messrs.  Cassell  &  Co.— G.  E.  B. 

Covers  for  Work.  —  Bookbinder.  —  Messrs. 
Cassell  &  Co.,  London,  E.C.,  will  supply  you  with 
these. 

III. — Questions  Submitted  to  Readers. 

*,*  The  attention  awl  co-operation  of  readers  of  Work  are 
invited  for  this  sect  ion  of  “  Shop." 

Telephone  Connection.  —  A.  S.  B.  ( Lough¬ 
borough )  writes  : — "  I  am  desirous  of  having  some 
arrangement  on  the  outside  of  a  building  by  means 
of  which  a  man  at  work  may  bo  able  to  tell  if 
the  bell  on  a  telephone  inside  the  house  has  been 
ringing.  I  should  be  much  obliged  for  sketch  show¬ 
ing  suggestion.” 

Machine  Wheels.  —  Coo  writes  :  —  “Will  any 
reader  of  Work  tell  me  of  the  best  book  on  wheel- 
work  for  machines,  or  furnish  me  with  information 
as  to  the  best  methods  of  wheel  gearing  1” 

Bicycle  Cement.— T.  B.  (.Great  Orton)  asks  for 
the  address  of  the  makers  of  Snell  &  Brown's 
Octopus  cement. 

Fretwork  Exhibit  ion.  —  Nemo  writes:— “I 
should  feel  greatly  obliged  if  any  reader  would 
kindly  let  me  know  of  any  exhibition  in  which  fret¬ 
work  can  be  exhibited.” 

Folding  Garden  Seat.  —  T.  W.  ( Can! iff) 
writes: — “  Will  some  reader  of  Work  kindly  give 
me  instructions  how  to  make  a  folding  garden  seat 
of  pitch-pine  wood,  with  best  way  of  cutting  same 
to  save  timber?  ” 

Stained  Glass  Designs.— .1.  B.  (Moss  Side) 
writes: — "I  should  be  much  obliged  if  any  reader 
of  Work  could  give  me  ar.  idea  of  where  to  get 
some  good  designs  for  stained  glass,  both  geometri¬ 
cal  and  leaf-work.  Could  anyone  supply  me  with  a 
few,  and  at  what  price?” 

.Picture  Framing.  —  J.  P.  (Chester-! e-Strcet) 
writes  :— "On  page  1215,  No.  104,  E.  B.  (No  Address) 
says  ‘  he  could  not  get  through  half  of  his  work  if 
he  had  to  bother  with  corner  cramps.'  Would  he 
or  any  other  reader  toll  me  which  is  the  bent  way  to 
fasten  the  ends  together  ?  ” 

Glass  Case  for  Model  Ship — E.  C.  (Leyton) 
writes  :— “I  should  be  greatly  obliged  if  some  kind 
reader  would  give  me  a  detailed  design  for  above. 
Dimensions,  2  ft.  4  in.  long,  8  in  wide,  1  ft.  4  in. 
high.’’ 


Engraving  on  Metal  — Nelson  writes  “  Will 
W.  J.  B.  ( Londonderry )  kindly  oblige  Nelson  with 
his  address?  He  wishes  to  write  to  him.  A  post¬ 
card  will  find  Nelson,  Duke's  Town,  Tredegar.” 

Vanguard  Paint.  —  A.  F.  (Luton)  writes  :— 
“  Can  G.  H.  (Leeds),  re  answer  to  J.  W.  S.  (Guern¬ 
sey)  (see  No.  163  of  Work),  kindly  tell  me  where  I 
can  get  the  paint  called  ‘  Vanguard’  paint,  about 
the  price,  and  if  in  colours  or  not  ?  ” 


IV. — Questions  Answered  by  Correspondents. 

A  E.  T.  Monogram.— J.  B.  writes,  in  answer 
to  Shamrock  (see  Work,  No.  156,  page  830) :— “  I 
think  this  monogram  will 
in  every  way  fit  the  shield 
you  mentioned.” 

Mitre  Cutting  — G.  E. 

W.  (Swanley)  writes  to 
J.  A.,  E.  B.,  and  Senti¬ 
nel  :  —  “I  have  used 
Booth’s  Registered  Mitre 
Cutting  Machine  for 
twelve  months,  and  find 
that  it  is  quicker,  quite  as 
accurate,  and  does  not 
require  so  much  practice 
as  a  plane,  etc.  My  usual 
method  is  to  cut  the 
mitres  first,  and  then  to  Monogram  for  Shield, 
shoot  them  with  the  ma¬ 
chine  ;  as  for  the  corner  cramps,  they  are  awk¬ 
ward  at  first,  but  only  require  practice.  I  certainly 
would  not  be  without  them  now.” 


Surveying.— M.  (Bishop  Auckland)  writes  to 
C.  J.  T.  ( Devonport )  (see  No.  16t,  page  126) :— “One 
of  the  following  books  will  perhaps  suit  you.  ‘  Sur¬ 
veying  and  Levelling,’  by  W.  E.  Stanley,  7s.  6d. 
(Spon,  Strand) ;  or,  ‘Land  and  Engineering  Survey¬ 
ing,’  by  T.  Baker,  2s.” 


Pinhole  Photography  — M.  (Bishop  Auckland) 
writes  to  H.  A.  H.  ( Tunbridge )  (see  No.  161.  page 
126):— “You  can  use  any  camera,  substituting  a 
thin  metallic  plate  or  card  for  the  lens,  through 
which  the  hole  is  made.  A  long  exposure  is  re¬ 
quired.  See  page  131,  Vol.  IV.  of  Work.” 

H.  E.  B.  Monogram. — W.  J.  B.  (Londonderry) 
writes  to  Win  (see  No. 
155,  page  814) :— “  I  en¬ 
close  sketch  of  mono¬ 
gram  H.  E.  B.” 

Pinhole  Ph  oto- 
graphy.— A.  G. (Sheffield) 
writes  to  H.  A.  11.  (Tun- 
bridge)  (see  No.  161,  page 
126): — “Yes,  any  camera 
will  do.  Unscrew  the  lens 
from  the  mount,  put  a 
thin  visiting-card  down 
the  diaphragm  slot,  and 
make  your  pinhole 
through  centre.  The 
nearer  the  dry  plate  is  to 
the  pinhole  the  wider  the 
angle  of  view,  and  smaller 
the  picture  ;  the  further 
away  the  dark  slide  the 
narrower  the  angle  of 
view,  but  the  objects  in 
the  picturo  will  be 
larger.  Of  course,  you 
will  have  to  give  a  very 
long  exposure— say,  five 
minutes— for  outdoor  sub¬ 
jects.” 


V.— Letters  Received. 

Question*  been  received  from  toe  following  corrcs- 

i  ondents,  andaoswers  only  await  space  in  Shot.  upon  which 
there  is  Kreat  pres^'ro  : — J.  W.  v Darlington ' ;  II.  .1.  C.  (Compton 
Hi  shop)  ;  K.  M.  (Glasgow) :  G.  M.  (Sunderland);  Workkk; 
Factory  Lad  :  Chkmiccts;  E.  S.  tStockicell) ;  Bpckkyk ; 
W.  H.  T.  ( Westminster) ;  IL  FI.  A.  < Forest  Hill);  S.  1’.  Hyson 
Green);  G.  B.  'Erodsham':  S.  P.  (Sunderland) ;  W.  B.  \  Qolcart; 
H.  A.  H.  (Wananesa,  Manitoba):  Wins;  G.  C.  S.  (Inverness 
Gardens);  Gukkn house  :  E.  A.  ( Drompton ) ;  T.  G.  ( Kettering )  ; 
W.  I,.  J.  ;  ,1.  S.  (Xorth  Biggart) :  ,1.  {&,  W.  (Islington);  It.  B. 
{ Ash  ton -under- Lyne) ;  J.  F.  (Pimlico);  C.  &  P.  Leicester) ;  Keg.; 
'V.  M.  J.  R  (Bristol) ;  I».  B.  (East  Grinstead ) :  G.  D.  C.  t Brixton) ; 
.1.  B.  <Gh«.«f/aic) ;  J.  N.  (York);  W.  It.  (St.  Albans);  G.  H. 
(King's  Lane  ten) ;  Model:  P.  E.  B.  (Birkenhead);  A.  H.  G. 
(Hampstead.  X.  M\) ;  p.  B.  A.  (Lis card)  ;  It.  F.  (Thirsk) ; 
.1,  G.  L.  • Mrrtliyr  Tydfil) ;  'V.  B.  (Balham »;  C.  C.  (Glasgow') ; 
W.  c.  i  Pluistoic  :  T.  f).  (Ipswich);  F.  >V.  P.  (Battersea)  ;*G.  C. 
(Aberdeen)  ;  H.  W.  (Bartholomew  Hoad / ;  H.  .1.  (Tidswcll) ;  1>.  D. 
i  Leren ) ;  G.  F.  C  (Southampton) ;  A.  G.  (Lambeth) ;  G.  S.  (Banff, 
iV .//.*;  G.  K.  (Xulting  Ihll\:  W.  B.  AVic  lirompton) ;  F.  J.  K. 
(Upper  Holloway) :  K.  W.  K.  (Bradford  i  r  Nf.jio:  D.  D.  (Moida 
Yale,  HY>;  Village  Shaver;  S. C.  C.  ( Manchester). 


“WORK”  PRIZE  SCHEME. 

SECOND  COMPETITION. 

The  Editor  of  Work  has  the  pleasure  of 
calling  the  attention  of  his  readers  to  the 
Second  Competition  under  the  Prize  Scheme, 
which  so  many  readers  of  Work  have 
thought  to  be  a  suitable  sequel  to  the  late 
Work  Exhibition. 

The  subject  for  tlie  present  competition 
is,  like  that  of  “  The  Cycle,”  one  that 
appeals  to  the  whole  of  our  readers,  young 
and  oid  alike,  and  places  them,  therefore, 
at  equal  advantage. 


It  will  take  the  form  of  a  suggestion  for 
A  Useful  Article  for  the 
Household. 

For  the  three  best  suggestions  for  a  new 
domestic  appliance,  household  article,  or 
labour-saving  tool  of  general  utility,  the 
following  prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2  ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “Useful 
Household  Article”  Competition. 

All  Descriptions  to  hear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  be  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  he  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  wall  have  an 
equal  claim  in  the  competition  provided  the 
description  he  sufficiently  in  detail  to  convey  a 
full  idea  of  the  article  suggested. 

In  the  work  of  judging  regard  will  he  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Trize  Suggestions  and  Drawings,  and  any 
others,  to  he  published,  if  desired  by  the  Editor, 
in  Work,  but  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  by 
the  competitors,  as  in  no  case  can  the  return  of 
MSS.  he  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection  as  de¬ 
termined  upon  is  to  bo  final. 

All  manuscripts  intended  for  the  “  Useful 
Household  Article  ”  competitionmustbeaddressed 
to  the  Editor  of  Work,  c  o  Cassell  &  Co.,  Ld., 
Ludgato  Hill,  London,  E.C.  They  must  reach 
him  not  later  than  Saturday,  July  30,  en¬ 
dorsed,  “  Useful  Household  Article  ”  Competition. 


NOTICE  TO  READERS. 

Next  week’s  issue  (No.  173)  will  contain 
special  papers  on 
Rustic  Vases  and  Bordering  ; 

Bridge  Modelling  in  Cardboard  ; 

A  Three-Cornered  China  Cabinet, 
etc.  etc. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  Lx5 R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Fed  ford  Square.  [9  R 

“  Screws  and  Screw  Making.”— The  best  book  on 
the  subject.  3s.  ;  soiled  copies,  2s.  The  Buyer’s  Guide  to 
the  best  Books  on  Mechanical  Subjects,  with  table  of 
contents,  price  6d.  ;  in  cloth,  is.  6d.  —  Published  by 
Britannia  Co.,  Engineers,  Colchester.  [21  R 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  [i2R 

Bicycles. — The  Manufacturers’  London  Agency  offers 
several  makes  of  Safeties  very  cheap. — Call  100,  Hounds- 
ditch,  London  ;  or  write  to  Tool  and  Machinery 
Register,  Colchester. 

Tricycle  or  Bicycle  offered  in  exchange  for  good 
modern  Lathe  ;  Britannia  preferred. — Address  as  above. 

4,0  0  0  Amateurs*  new  and  second-hand  engine 
lathes,  drilling  machines,  and  all  kinds  of  engineers’  and 
mechanics’  tools. — Details  in  Monthly  Register,  as  above. 

[is 

Wanted,  1st,  ?nd,  and  3rd  volumes  ©f  Work,  bound. 
—Address,  James  Huxton,  2,  Sl  Paul’s  Street,  Newton, 
near  Hyde,  Chester.  l*s 

Lettering  and  Sign  Writing  made  Easy.— 

Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
post  free,  is.  Fretwork  and  stencil  list  free. — F.  CoULT- 
hard,  Darlington  Street,  Bath.  Note. — 100  Decorators’ 
Stencils  (60  large  sheets),  varied  useful  designs,  26.  6<L  I3S 
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TOOLS!  mechanical  TOOLS! 


GENTLEMEN* 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


IHELHUISH’S 


LARGE 


CONTAINS  OVER 


809  Illustrations 


CATALOGUE 


of  LABOUR-SAYING 

. . . TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  "'pH  / 

Parcels  Post.  “*“SSh£ CS 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884,  GOLD  MEDAL  1830. 

SOMS  &  Co.) 


MELHUISH 

FETTER  LANE, 


LONDON,  E.C. 


Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seeonds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  & c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
posl-al  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — 1. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


HEAT-RESISTING- 

iSSISC  PHIS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  &Z,  SON, 

11,  KING-  WILLIAM  STREET,  LONDON,  E.C. 

(See  “Work”  of  the  gtk  January ,  1892.) 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c.» 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send, for  Illustrated  Catalogue ,  150  Illustrations ,  price  Cl.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 

address-  7«f  77,  and  7  8a,  HIGH  MO  L  BORN,  LONDON,  W.G. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  HoteL  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


THE  HEW 


COMBINATION  VICE. 


Or  Large  Discount  for  Cash. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700. Illustrations  ;  by  post,  6d. 

MOSELEY  SON,  323,  HIGH  KOLEORN. 

•JXJT^O  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  100  pp.  POST  FREE, 

Juno  Cushion,  £10  10s.  17/6  monthly.  paymlnts!^ 

Juno  Pneumatic,  £12  12s.  21/- monthly,  large  discount  for  cash, 
and  riding  taught  Ma¬ 
chines  exchanged.  Im- 
i  j,  w  mense  stock,  new  and 
r^UHO  secondhanfl  Tricycles, 
tlifflaficTYl*  Safe.ties-  Bicycles,  always 
*  on  view;  repairs, cheapest 

and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co., 
Ltd.  Works, 
Show-Rooms.  &  School, 
7 1»  &.  76,  Bishops- 
gate  Without. 

2  months’  guarantee  “with  every  JUNO.  SU0NIDON,  K»C« 


ESTABLISHED  1851. 

gIRKBECK  BABJK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

DELICIOUS  TEMPERANCE  DRINKS. 


MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 


These  Essences  produce  in 
a  few  minutes  a  de!icio"c  T em- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonfui 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 


Agents  Wanted. 
NEWS  ALL  &  MASON, 
Nottingham. 


Self- Educators  for  all  Workmen . 


Uniform  with  “Cassell’s  New  Popular  Educator.” 

Now  Publishing  in  Monthly  Parts,  677. 

Cassell’s  Storehouse  of  General 

Information.  Vols.  I.  and  II.  now  ready, 
price  5  s.  each.  Each  Volume  contains 
380  pages  large  8vo,  about  300  Illustrations, 
together  with  Coloured  Plates  and  large 
Engravings. 

The  Daily  Telegraph  says  : — 

“Cassell’s  Storehouse  of  General  Information 
is  virtually  a  new  encyclopedia  with  a  very  wide  and  com¬ 
prehensive  range  of  subjects,  but  treated  in  such  a  concise 
manner  that  the  work  will  be  of  less  unwieldy  proportions 
than  those  which  are  usually  found  to  belong  to  reference 
books  of  a  similar  description.  While  brevity  has  been 
studied  in  most  of  the  articles,  clearness  of  expression  is 
nowhere  sacrificed,  nor  are  technical  matters  allowed  to 
become  obscure  for  the  want  of  sufficient  space.  Room, 
The  Right  Hon.  ROBERT  LOWE  (now  Lord  SHER-  !  too,  has  been  found  for  capital  illustrations,  and  for  coloured 
BROOKE),  in  an  address  on  Education  at  Halifax,  j  plates  and  maps  to  accompany  certain  of  the  contributions, 
said: — “The  first  book  which  I  will  recommend  is  J  which  for  their  generaUnterest  or  novelty  have  demanded 
Cassell’s  Educator.”  1  the  most  careful  handling  by  experts.” 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London;  and  all  Booksellers 


Vols.  I.  to  VII.  now  ready,  price  5s.  each. 

Cassell’s  lew  Popular  Educator. 

With  New  Text,  New  Illustrations,  New 
Coloured  Plates,  New  Maps  in  Colours,  New 
Size,  New  Type,  with  Six  Coloured  Maps 
and  Plates  in  each  Volume.  Also  publishing 
in  Monthly  Parts, 

“A  school,  an  academy,  and  a  university  J— School 
Board  Chronicle. 

THOMAS  BURT,  Esq.,  M.P.,  writes  ( I owe  much 
to  The  Popular  Educator.  It  was  of  inestimable  ser¬ 
vice  to  me  in  my  efforts  at  self-improvement  when  it  was 
first  published.  I  was  then  working  as  a  miner  in  North- 
umberlandj  and  I  studied  many  of  the  lessons,  given  so 
clearly  in  its  pages,  with  care  and  with  great  advantage. 
I  wish  every  success  to  the  Re-issue.” 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood 
and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  perfect  re¬ 


semblance  to  the  natural 
wood,  and  its  highly 
artistic  finish. 

* 


To  grain 
and  varnish 
one  yard  takes  five 
minutes  ;  cost  of  mate¬ 
rial  only  id.  Send  Is.  S&. 
for  sample  yards  of  different 
Oak  Grains,  or  2S.  6cL  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  ioo  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  EWGEL. 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.G. 

Use  only  the  PATENT  Transfer  Graining  Paper. 
BEWARE  of  useless,  spurious  imitations. 

"lolVENTORS,  Af/IATEORS  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate. — The  Waller  &  CO.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 

BIvITISH  CYCLE  MOUNTS  are  the  FINEST, 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  i,oo*  new  and  second-hand 
machines.  Prices.  J64  to  J£36*  _  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5.000  Testimonials. 
Free.  British  Cycle 
MFG.  Co.,45,Everton  Rd.. 
Liverpool;  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street;  London 
Works,  Showrooms,  and 
Cycling  School:  42,  High 
jjjjagpfw  Street,  Camden  Town. 


V/OR^  Prize  Competition 

COUPON. 


A  Useful  Article  for  the 
Household. 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  “WORK.” 
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A  WONDERFUL  MEDICINE. 

BEECHAM’S  PILLS. 


Beec ham's  Pills 
Beec ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beecham’s  Pills 


7TRE  universally  admitted  to  be  worth  a  Guinea  a  Box  for  Bilious  and  Nervous 

Disorders,  such  as  Wind  and  Pain  in  the  Stomach,  Sick  Headache,  Giddiness, 
Fulness  and  Swelling  after  Meals,  Dizziness  and  Drowsiness,  Cold  Chills,  Flushings 
of  Heat,  Loss  of  Appetite,  Shortness  of  Breath,  Costiveness,  Scurvy  and  Blotches  on 
the  Skin,  Disturbed  Sleep,  Frightful  Dreams,  and  all  Nervous  and  Trembling  Sensa¬ 
tions,  &c.  Every  sufferer  is  earnestly  invited  to  try  one  Box  of  these  Pills,  and  they 
will  be  acknowledged  to  be 

WORTH  A  GUINEA  A  BOX. 

For  Females  of  all  ages  these  Pills  are  invaluable,  as  a  few  doses  of  them  carry  oft 
all  humours,  and  bring  about  all  that  is  required.  No  female  should  be  without  them. 
There  is  no  medicine  to  be  found  equal  to  BEECHAM’S  PILLS  for  removing  any  ob¬ 
struction  or  irregularity  of  the  system.  If  taken  according  to  the  directions  given  with 
each  box,  they  will  soon  restore  females  of  all  ages  to  sound  and  robust  health. 

For  a  Weak  Stomach,  Impaired  Digestion,  and  all  Disorders  of  the  Liver,  they 
act  like  magic,  and  a  few  doses  will  he  found  to  work  wonders  on  the  most  important 
organs  in  the  human  machine.  They  strengthen  the  whole  muscular  system,  restore 
the  long-lost  complexion,  bring  back  the  keen  edge  of  appetite,  and  arouse  into  action 
with  the  rosebud  of  health  the  whole  physical  energy  of  the  human  frame  ;  and  one  of 
the  best  guarantees  to  the  Nervous  and  Debilitated  is,  BEECHAM’S  PILLS  have  the 
largest  Sale  of  any  Patent  Medicine  in  the  World. 

Beecliam’s  Magic  Cough  Pills. 

As  a  remedy  for  Coughs  in  general,  Asthma,  Bronchial  Affections,  Hoarseness, 
Shortness  of  Breath,  Tightness  and  Oppression  of  the  Chest,  Wheezing,  etc.,  these 
Pills  stand  unrivalled.  They  are  the  best  ever  offered  to  the  public,  and  will  speedily 
remove  that  sense  of  oppression  and  difficulty  of  breathing  which  nightly  deprive  the 
patient  of  rest.  Let  any  person  give  BEECHAM’S  COUGH  PILLS  a  trial,  and  the 
most  violent  Cough  will  in  a  short  time  be  removed. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire, 
in  Boxes,  gjd.,  rs.  i^d.,  and  2S.  9d.  each. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere. 

N.B. — Full  directions  are  given  with  each  box. 


Beecham’s  Pills 
Beec  ham's  Pills 
Beecham’s  Pills 
Beec  ham’s  Pills 
Beecham’s  Pills 
Beecham’s  Pills 
Beec  ham’s  Pills 
Beecham’s  Pills 
Beec  ham’s  Pills 
Beecham’s  Pills 


EECHAM’S  TOOTH  A.Ss’Zl'El 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the 
best-known  ingredients  for  neutralising  the  acids  of  the  mouth  and  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  denti¬ 
frice.  BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur ;  the  packages  are 
pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling  bag.  Of  all  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid. 

PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre- Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  M  A  K  E  It  S,  DUB  L IX. 


[33 


London  Warehouse:  12  4,  NEWGATE  ST. 


Every  Month,  price  Id. 


Cassell’s  Time  Tables. 


“Cassell’s  Time  Tables  may  be  safely  recommended  to  all  intent  upon  a  railway  journey,  as  the  clearly  tabulated  routes  and  the  useful  maps 
of  the  suburban  and  provincial  railway  systems  which  they  contain  will  enable  the  passenger  to  select  the  train  required  -without  the  slightest  difficulty  or 
uncertainty .” — Morning  Post. 

CASSELL  &  COMPANY,  Limited,  and  all  Booksellers. 


95th  Thousand,  Is. 

CASSELL'S  SHILLING  COOKEK  "V. 

TEY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

O.V  DIRTY  A  XI)  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T,  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


<£<3:00  I  GIVEN  AWAY!  |  <£400 

«  FOUR  HUNDRED  POUNDS ^ 

WORTH  OF  FRETWORK  DESIGNS. 

T.  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  Fancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments.  Fasteners,  and  all  other  requisites ;  also  Swiss  and  Chinese  Wood  Carvings,  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Took ; 
and  their  new  CELESTIAL  ENALIEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  the  Enamel  itself,  beautifully  mounted,  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include.  GRATIS, 
One  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  when  ordering . 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauyage,  London,  E.C. 
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WORK  WORLD. 


A  new  method  of  soldering  aluminium  is 
before  us.  The  surfaces  to  be  soldered  are 
sprinkled  with  chloride  of  silver,  and  the 
solder  is  then  melted  down  as  usual. 

#  # 

Long-distance  telephones  are  now  so  re¬ 
liable  that  St.  Petersburg  and  Moscow  are 
to  be  brought  into  communication  by  this 
method.  The  distance  is  409  miles. 

*  * 

A  tramcar  which  owes  its  motive-power 
to  the  expansion  of  ammonia  from  the  liquid 
to  the  gaseous  state  is  now  being  tried  ex¬ 
perimentally  in  America.  It  runs  eighteen 
miles  with  one  charge  of  ammonia,  the 
pressure  obtainable  being  about  1501b.  per 
square  inch.  The  spent  gas,  moreover,  is 
absorbed  by  water,  from  which  it  can  be  ex¬ 
tracted  and  used  over  again.  The  car  takes 
two  minutes  to  recharge,  and  is  noiseless. 

*  * 

Chrysoprase  jewellery  is  one  of  the  latest 
things  out.  This  apple-green  variety  of 
chalcedony  makes  up  into  light,  tasteful 
articles,  particularly  if  a  few  small  diamonds 
and  rubies  are  added.  Not  being  a  bright 
stone  itself,  it  needs  them  to  set  it  off  to 
advantage.  It  is  introduced,  doubtless,  to 
succeed  the  moonstone,  which  has  had  so 
long  a  run.  The  moonstone  possesses,  how¬ 
ever,  an  amount  of  life— a  change  or  play  of 
light  that  is— of  which  the  chrysoprase  has 
not  a  vestige. 

*  * 

We  can  yet  hold  the  first  position  in  ship¬ 
building,  or  the  French  Government,  which 
required  a  gun-boat  to  be  built  within  forty 
days,  would  not  have  sought  out  Messrs. 
Yarrow,  who  built  it  in  twenty-three  days  ! 
It  is  100  ft.  long,  18  ft.  beam,  and  draws 
18  in.  of  water.  It  has  two  decks,  and  is 
fitted  to  carry  seven  quick-firing  guns  throw¬ 
ing  shell  loaded  with  bullets.  It  is  propelled 
by  paddle-wheels  astern,  and  will  carry  400 
troops.  On  a  trial  trip  a  speed  of  nearly 
ten  miles  an  hour  was  attained. 

*  # 

The  notion  of  a  two-stone  has  been  in¬ 
troduced  into  America  for  engagement  rings. 


If  the  stones  are  chosen  so  as  to  represent 
the  supposed  good  qualities  of  the  engaging 
parties,  somebody  will  have  to  look  up 
Theophrastus,  who  divides  precious  stones 
into  male  and  female  orders.  The  Oriental 
ruby  is  said  to  be  male,  while  the  spinel  ruby 
is  female  ;  with  sapphires  the  deep  blue  is 
the  male,  the  pale  blue  the  female.  These 
and  other  gems  are  credited  with  wonderful 
merits  and  properties. 

#  * 

The  Government  of  Holland  is  considering 
the  project  of  drainingthe  Zuyder  Zee.  It  has 
an  area  of  760  square  miles.  It  is  proposed 
to  construct  a  dam  from  the  mainland  on 
each  side  of  the  island  of  Wieringen,  then 
to  divide  the  enclosed  area  into  four  parts 
and  drain  them  successively.  The  dam  is 
estimated  to  cost  over  three  and  a  half 
millions,  and  the  drainage  thirteen  millions, 
the  time  occupied  being  thirty-two  years. 
The  machinery  would  be  made  in  England. 

#  * 

In  two  new  photographic  developers,  the 
Amidol  and  Metol,  the  former  has  claim  to 
novelty  in  that  it  energetically  develops  the 
images  on  gelatino-bromide  of  silver  plates 
with  an  acid  reaction  of  the  solution,  while 
an  alkaline  reaction  is  not  only  useless  but 
prejudicial.  The  Amidol  acts  as  a  faultless 
rapid  developer  as  well  as  a  slow  one.  The 
Metol  acts  with  the  alkaline  carbonates  as 
a  very  energetic,  clean,  and  quick  working 
developer  for  gelatino  -  bromide  of  silver 
plates,  and  also  weaker  for  chloride  and 
chloro-bromide  plates. 

#  * 

When  stiff  boot  toes  are  made,  workmen 
bring  the  stiffening  over  the  top  of  the  toe. 
This  is  a  mistake,  and  one  which,  it  would 
be  thought,  practical  men  would  not  con¬ 
tinue  to  commit.  The  vamp,  cap,  and  lining, 
or  even  the  stiffener  itself,  make  a  very 
hard  substance  to  press  upon  the  great  toe 
nail  All  that  is  necessary  is  that  it  shall 
be  as  high  as  the  last  is  thick.  This  pre¬ 
vents  the  leather  from  falling  into  wrinkles 
— all  that  is  asked  of  a  block  toe— and  saves 
dame  Nature  the  trouble  of  adapting  herself 
to  surrounding  circumstances,  by  creating 
an  ingrowing  toe  nail. 

*  * 

Glasgow  boasts  the  two  tallest  stacks  yet 
built— St.  Rollox,435  ft.  above  ground  level ; 


and  Townsend’s,  454  ft.  above  ground,  or, 
with  the  addition  of  the  iron  crown  on  top, 
474  ft.  The  Germans  claimed  to  have  the 
highest  stack  in  the  world,  but  when  they 
said  so  they  had  not  heard  of  Townsend’s. 
A  noted  steeple-jack  is  now  employed  to 
point  the  Townsend  chimney  from  ground 
to  top,  which  he  does  by  means  of  ropes 
suspended  from  the  top,  on  which  is  hung  a 
“  Bosun’s  chair.”  The  surface  to  be  pointed 
is  6,000  square  yards,  which  it  will  take 
three  months  to  execute. 

*  # 

The  work  of  the  Mint  is  extensive. 
During  the  year  1891,  142  tons  of  gold 
bullion  were  melted  and  cast  into  sovereign 
and  half-sovereign  bars ;  and  237  tons  of 
silver  were  melted  for  the  Imperial  coinage 
and  for  medals.  Many  experiments  have 
been  made  in  this  country  and  abroad  to 
ascertain  the  wear  of  gold  coin,  but  trials  in 
special  apparatus  are  no  criteria  of  wear  in 
ordinary  use.  It  appears  that  on  the  average 
it  takes  twenty  years  to  reduce  a  sovereign 
to  its  least  current  weight.  A  new  series  of 
alloys  of  aluminium  and  gold  is  of  interest 
from  the  intensity  of  the  colours,  which 
varies  from  yellowish-green  to  purple. 

*  * 

A  new  retort  house  at  the  Rochdale  gas¬ 
works  is  built  on  an  entirely  new  systeim 
which,  if  it  becomes  general,  will  do  away 
to  a  large  extent  with  that  white  slavery — 
gas  stoking  by  hand.  The  coal  is  fed  into 
a  hopper  on  the  ground  level,  and  passes 
between  toothed  rollers  which  break  it  up 
into  small  pieces.  It  then  falls  into  a  pit, 
in  which  two  series  of  buckets,  mounted  on 
an  endless  chain,  revolve.  These  buckets 
convey  the  coal  upwards  to  a  height  of  about 
35  ft.,  and  discharge  themselves  into  another 
hopper,  which  has  a  sliding  bottom.  Under 
this  is  a  railway  running  the  whole  length 
of  the  retort  house,  along  which  runs  a 
carriage  capable  of  holding  enough  coal  to 
charge  two  retorts,  and  having  a  spout  at 
the  bottom  reaching  to  the  opening  of  the 
retorts  below,  so  that  a  man  at  the  top  to 
load  the  carriage,  and  one  at  the  bottom  to 
open  the  retorts,  can  manage  the  stoking  for 
the  whole.  The  coal  falls  in  and  “  stokes  ” 
itself.  The  retorts  are  placed  on  an  incline 
of  about  30°,  and  when  it  is  time  to  discharge 
the  coke  they  are  opened  at  the  lower  end 
and  empty  themselves. 
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ABOUT  WORK  AND  ROWER. 

BY  \V.  C.  CARTER,  M.I.MECH.E. 

The  Steam-Engine  Indicator. 

The  invention  of  the  indicator  is  attributed 
to  the  genius  of  James  Watt,  though  some 
detractors  have  suggested  that  he  stole  the 
idea  from  a  workman  in  his  employment. 
However  that  may  be,  the  discovery  was  a 
stroke  of  true  genius,  and  from  his  achieve¬ 
ments  in  other  directions  the  probabilities 
point  to  Watt  as  being  certainly  one  of  the 
few  men  of  that  day  from  whom  we  might 
expect  such  a  masterly  idea. 

The  indicator  is  a  machine  which  traces 
automatically  a  line  diagram  upon  a  card 
which  possesses  most  interesting  features. 
From  it  we  can  obtain  almost  all  the  in¬ 
formation  we  want  about  the  action  of  the 
steam  in  the  cylinder,  and  it  has  been  well 
compared  to  the  stethoscope  of  a  doctor, 
by  which  internal  complaints  may  be 
diagnosed. 

The  diagram  is  confined  to  the  operations 
of  one  stroke  of  the  engine,  and  therefore  its 
indications  have  to  be  multiplied  by  the 
number  of  strokes  in  a  minute  to  find  the 
Power  developed,  as  they  do  not  show  any 
time  data,  which,  we  have  seen,  are  necessary 
to  the  question.  The  diagram  then  shows 
us  simply  the  work  of  each  stroke,  and 
therefore  contains  only  two  elements — Pres¬ 
sure  and  Distance.  Referring  to  Fig.  5, 
supposing  that  we  make  the  vertical  lines  to 
represent  lengths  of  stroke  of  piston,  we 
shall,  by  suitably  combining  them,  form  an 
area  which  shall  represent  by  its  surface  the 
amount  of  work.  For  example — if  a  b  is 
made  to  represent  5  lb.  pressure  on  piston, 
and  a  d  is  made  to  represent  6  ft.  stroke  of 
piston,  the  work  done  is  5x6  =  30  foot¬ 
pounds  ;  but  if  we  multiply  the  side 
ab(=5)  by  the  side  a  D  (=  6),  we  get  an 
area  of  30  square  units  of  some  kind,  so  that 
it  is  clear  that  the  area  of  the  complete 
figure  does  really  represent  the  amount  of 
work,  just  as  we  know  that  geometrical 
truths  can  be  illustrated  by  arithmetical 
examples,  as  they  are  all  a  part  of  the  exact 
science  of  mathematics.  Thus  our  arith¬ 
metical  operations  in  finding  the  work  can 
be  exactly  reproduced  by  combining  two 
dimensions  into  an  area  as  in  the  figure. 
We  see  in  Fig.  5  that  the  full  pressure  is 
maintained  to  the  end  of  the  stroke,  as  the 
ressure  line,  b  c,  remains  parallel  to  the 
ase  line,  A  d.  The  line  B  c  is,  of  course, 
formed  of  an  infinite  number  of  points  which 
are  the  ends  of  imaginary  vertical  lines,  each 
representing  the  pressure  at  that  particular 
part  of  the  stroke. 

Suppose,  now,  that  at  half-stroke  (e)  we 
cut  off  the  steam  and  the  pressure  begins  to 
fall  from  the  point,  f,  an  expansion  takes 
place,  then  the  line,  F  c,  will  also  drop  as 
the  vertical  measurements  become  constantly 
less,  and  we  then  get  t fie  hyperbolic  curve 
(approximately)  of  the  expansion  of  steam 
as  shown  dotted. 

Our  argument  still  holds  good,  though  the 
figure  is  no  longer  a  rectangle,  and  the  area 
is  still  proportional  to  the  work  developed, 
whatever  shape  the  card  becomes.  It  will  be 
beyond  the  scope  of  this  paper  to  go  into  the 
many  points  indicated  by  this  wonderful 
instrument,  such  as  valve-setting,  compres¬ 
sion,  weight  of  steam  used,  etc.,  but  we  have 
said  enough  to  show  how  it  is  that  we  can 
obtain  a  graphic  and  automatic  representa¬ 
tion  of  the  work  done  by  the  steam. 

Of  course,  it  would  be  awkward  to  have  a 
card  as  long  as  the  stroke  of  the  engine,  so 
it  is  usual  to  drive  tha  indicator  from  some 


point,  the  motion  of  which  corresponds  to 
that  of  the  piston,  but  does  not  exceed  about 
5  in.  altogether.  The  vertical  scale  is  con¬ 
trolled  by  the  compression  of  a  spring,  which 
can  be  changed  at  will.  All  that  we  have 
to  remember  is  that,  according  to  the  scale 
of  reproduction,  our  diagram  is  proportional 
in  each  way  to  the  piston  stroke  and  the 
pressure.  We  have  in  Fig.  6  a  general  view 
of  a  Richard’s  Indicator. 

The  vertical  barrel,  a,  carries  the  card,  and 
revolves  upon  its  axis  driven  by  a  cord 


A  E.  D 

Fig.  5.— Diagram  showing  Work  of  Stroke. 


attached  to  some  suitable  point  with  a  stroke 
of  about  5  in.  Adjacent  to  the  barrel  is  a 
small  steam  cylinder,  b,  containing  a  piston, 
which  is  open  at  the  lower  end  to  the  engine 
cylinder,  so  that  any  steam  therein  can  act 
upon  it.  The  piston-rod,  c,  which  carries, 
by  means  of  the  parallel  motion,  d,  the 
pencil  or  marker,  is  kept  down  by  a  spring 
acting  upon  the  piston  in  the  cylinder,  the 
strength  of  which  is  tested  and  known. 


Fig.  6. — View  of  Richard’s  Indicator. 


Supposing  the  spring  to  be  what  is  called 
•jh,  we  know  then  that  every  inch  it  is  com¬ 
pressed  will  represent  a  cylinder  pressure  of 
32  lb.,  and  so  for  other  scales.  32  lb.  pres¬ 
sure  in  the  cylinder  will  compress  the  spring 
1  in.,  and  draw  a  vertical  line  upon  the  card 
of  that  height  (a  b,  Fig.  5).  Then  as  the 
stroke  proceeds,  and  the  pressure  is  main¬ 
tained,  a  horizontal  line  will  be  drawn  as  at 
B  F,  Fig.  5.  Steam  is  then  cut  off,  pressure 
and  marker  begin  to  fall,  and  the  combined 
vertical  and  horizontal  motions  produce  the 
curve,  F  g.  Then  ou  the  return  stroke  the 
exhaust  opens,  the  pressure  falls  to  its  lowest 
oint — we  may  call  it  zero  for  our  purpose 
ere — and  the  line,  D  A,  is  traced,  completing 
the  diagram.  To  find  the  work  indicated, 


all  we  have  to  do  is  to  take  a  series  of 
vertical  measurements,  strike  an  average, 
refer  to  the  scale  of  pressure,  and  thus  find 
the  mean  pressure  exerted  by  the  steam 
during  the  stroke.  The  work  done  is  then 
in  one  revolution — Mean  pressure  x  piston 
area  X  twice  the  stroke  ;  and  in  one  minute, 
M.R  X  area  x  2  stroke  X  revolutions  per 
minute  ;  and  therefore,  to  find  horse-power, 
we  get  the  formula — 

M.P.  x  A  x  2  Stroke  x  Revolutions 
33,000 

We  thus  find  the  horse-power  in  the 
cylinder,  and  when  we  have  found  the 
brake-horse-power  by  the  method  described 
on  page  194  we  have  all  the  efficiency  data 
we  need  to  find  the  modulus. 

We  now  conclude  our  brief  discussion  of 
this  all-important  and  all-pervading  subject 
of  the  indestructibility  of  energy,  and  it  is 
hoped  that  these  articles  may,  perhaps,  place 
familiar  problems  in  a  new  light,  and  that 
they  may  suggest  to  the  reader  many 
applications  of  their  truth  that  have  not 
occurred  to  him  before,  and  also  possibly 
save  him  from  attempting  to  circumvent 
inexorable  nature  by  bewildering  but  futile 
complexities  of  mechanism. 


BOOT  AND  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

The  Principles  of  Lasting. 

The  Principles  of  Lasting. — In  my  last 
paper  I  left  you  with  the  inner  soles  fitted, 
blocked,  holed,  etc.,  on  the  lasts,  and  ready 
to  receive  the  tops  you  will  have  bought. 

The  tops  should  be  judged  as  to  which  is 
the  best  for  each  particular  foot,  putting  the 
best  part  of  the  vamp— the  stoutest  or 
tightest — where  you,  or  whoever  is  going  to 
wear  them,  wear  most  This  is  generally 
on  the  outside,  though  some  people  put  undue 
strain  upon  the  inside.  This  is  occasioned 
by  a  spring  in  the  walking,  or  through  let¬ 
ting  the  heel  tread  over  on  the  inside ;  so 
when  this  is  known  to  be  the  case,  the  best 
part  of  the  vamp  must  be  put  inside. 

The  upper  should  now  be  laced  up  as  far 
as  the  bend  or  throat — that  is,  where  the  eye¬ 
lets  finish  and  the  hooks  start.  This  is  done 
to  prevent  it  flying  open  while  it  is  being 
lasted  and  sewn.  The  stiffener — for  you  will 
only  last  one  boot  at  a  time— can  be  pasted 
on  both  sides.  Judge  the  half  of  it,  and  put 
it  into  the  upper  between  the  lining  and  the 
outside,  letting  the  centre  be  against  the 
back  seam  of  the  golosh.  The  dotted  line 
a  (Fig.  1)  shows  its  position  in  the  boot. 
You  then  place  the  last  upon  your  knees, 
inner  sole  downwards,  with  the  heel  to  the 
left  and  the  toe  to  the  right.  Place  the  top 
on  the  last,  and  pull  it  over  at  the  toe 
with  the  right  hand  ;  place  it  at  the  back,  so 
as  to  get  the  back  seam  exactly  in  the  centre 
of  the  back  of  the  last,  covering  at  this 
portion  only  about  two-thirds  of  the  last,  as 
shown  at  d.  This  is  called  “  horsing.”  * 
Then  turn  it  over,  bottom  upwards,  holding 
the  toe  firmly  with  the  right  hand;  place  the 
heel  between  the  knees,  change  the  left 
hand  for  the  right  at  the  toe,  and,  with  the 
pincers  in  the  right,  draw  the  toe  of  the 
upper  over  the  toe  of  the  last  very  tightly, 
taking  care  that  the  back  seam  and  centre 
of  the  vamp  and  toe  are  quite  straight  on 


*  Horsing  is  hoisting  the  back  of  the  heel.  It 
enables  you  to  last  the  boot  more  forward,  and  to 
throw  that  draft  into  it  which  it  would  be  very 
hard  to  get  by  the  use  of  the  pincers  only. 
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the  last.  Then  hold  the  upper  firm  with  the 
left  to  where  you  have  pulled  it,  and  place 
the  forefinger  on  the  spot  where  the  pincers 
are,  and  hold  it  there  till  you  can  put  your 
first  tack  in  at  a  (Fig.  2).  This  is  the  plan 
of  the  sole  of  the  last,  with  the  tacks  num¬ 
bered  in  alphabetical  order,  to  show  each 
time  a  tack  is  put  in,  and  which  is  the 
proper  order  to  put  them  in. 

The  leather  is  then  pulled  over,  and  a  tack 
put  in  at  b  and  b,  each  time  working  a 
reasonable  and  equal  portion  of  stuff  between 
each  two  tacks.  These  three  lasting  tacks  * 
— in  fact,  all  tacks  in  lasting — are  put  in 
right  through  everything,  and  into  the  last 
enough  to  keep  the  work  solid;  for  although 
they  are  there  only  temporarily,  they  have 
to  remain  till  the  boot  is  sewn  and  the  stitch 
takes  their  place. 

Now,  if  the  upper  be  quite  straight  upon 
the  last,  the  next  two  tacks  to  be  put  in  are 
c  and  c  (Figs.  1  and  2).  These  are  called 
draft  tacks, 
as  they  put 
and  keep 
what  is 
called  a 
draft  in  the 
boot  or 
shoe.  This 
draft  is  gotE' 
by  pulling 
hard  with 
the  pincers 
in  a  direc¬ 
tion  from 
the  top  of 
the  stiff¬ 
ener,  as 
shown  by 
the  line 
E  e.  It  is 
also  to  get 
this  draft 
that  the 
upper  is 
hoisted  at 
the  back, 
for  when 
the  whole 
of  the  fore 

I)  a  r  t  is 
asted,  and 
the  back 
or  heel  of 
the  last 
knocked 
down  into 
form  a  line 


the  last  at  G,  but  it  must  be  lasted,  first  on 
one  side  and  then  on  the  other,  until  all 
this  foulness  is  away,  or  you  will  have  your 
work  a  size  too  large  when  finished. 

When  you  have  got  all  the  tacks  in  the 
fore  part  as  far  as  e  e  (Fig.  2),  the  heel  of 
the  last  can  be  knocked  down  into  the  upper 
until  the  bottom  of  the  golosh  is  just  above 
the  insole,  for  at  the  seats  it  does’  not  need 
much  to  last  over.  Sewn  seats  and  pegged 
seats  I  shall  deal  with  later  on.  The  waist 
and  seat  can  now  be  lasted  similarly  to  the 
fore  part,  but  these  need  not  be  pulled  so 
hard,  especially  the  waist.  In  fact,  in  the 
case  of  a  shoe  it  will  only  be  necessary  to 
pull  it  over  with  the  thumb  and  finger,  or 
you  may  pull  all  the  draft  from  the  quarters, 
and  thus  make  them  baggy  at  the  sides  in 
wear. 

Should  you  be  lasting  somewhat  heavy 
leather,  its  stoutness  will  cause  it  either  to 
set  away  from  the  last  or  form  itself  into 


Boot  and  Shoe  Making.  Fig.  1.— Top  in  Position  for  Lasting,  showing  Draft  and  Draft  Tacks.  Fig.  2.— Plan  of  Sole, 
showing  the  proper  place  for  Tacks  and  their  right  order  of  using.  Fig.  3.— Bottom  View  of  Toe  lasted.  Fig.  4.— 
Side  View  of  Toe  lasted.  Fig.  5.— Shoemaker’s  Pincers.  Fig.  6.— Lasting  and  Sole  Tack. 


its  place,  it  must  necessarily 
of  tightness  at  e  e,  and  it  is 
this  line  of  tightness  which  is  called  draft. 
The  side  linings  are  now  put  in  between 
the  lining  and  outside,  only  they  are  not 
pasted  ;  their  position  is  indicated  by  the 
dotted  line,  F. 

The  prime  principles  of  lasting  are  tight 
lasting,  the  drafting  out  of  all  the  wrinkles 
and  pipes  at  the  toe  and  c,  and  equal  pull 
at  all  parts—  one  side  equal  with  the  other 
— for  it  is  this  evenness  of  lasting  which 
makes  the  boot  look  clear  and  set  nicely 
when  it  is  finished.  If  lasted  properly,  it 
will  look,  when  the  last  is  out,  as  though 
the  last  had  not  really  been  withdrawn. 

The  two  tacks,  d  and  d,  can  now  be  put 
in—they  will  hold  the  side  lining  firm  ;  and 
while  lasting  up  the  sides  or  round  the  heel, 
you  must  always  see  that  you  get  the  lining 
lasted  tightly  ;  otherwise,  when  the  boot  is 
finished  it  will  set  in  puckers  and  hurt  the 
foot. 

It  will  be  seen  that  the  top  does  not  touch 

.*  Fig.  6  is  a  lasting  tack— Scotch  ones  are  best. 
J  in.  rivets  will  answer  the  purpose  for  light  or 
medium  work. 


wrinkles  at  the  heel,  and  even  up  the  sides. 
If  this  prove  so,  before  you  start  to  sew  in 
seat  or  welt  all  these  wrinkles  or  pipes  must 
be  got  clear  away.  I  shall  fully  explain  this 
in  lasting  the  toe,  for  the  toe  is  a  portion 
that  will  always  form  itself  into  wrinkles; 
and  though  the  other  parts  will  not  need  so 
much  humouring,  its  treatment  is  exactly 
the  same. 

Now  you  have  the  last  in  the  upper,  and, 
with  the  exception  of  the  toe,  the  boot  is 
lasted.  We  will  now  proceed  with  the  toe, 
which  can,  after  you  have  got  the  first  three 
tacks  in,  be  very  well  left  till  the  end,  if  you 
do  as  has  been  described.  You  will  have 
gained  practice  and  confidence,  and  this  will 
enable  you  to  spend  as  much  time  as  you 
can  spare  upon  the  most  important  part, 
the  toe,  which,  if  not  well  and  properly 
lasted,  gives  a  boot  or  shoe,  both  before  and 
after  wear,  a  very  ungainly  appearance. 

In  lasting  a  toe  there  must  necessarily  be 
a  lot  of  wrinkles,  and  as  you  put  in  each 
tack  a  “  pipe  ”  forms  between  it  and  the  one 
next  to  it.  Now,  to  last  a  toe  properly,  as 
much  foul  stuff  must  be  got  round  the  toe 
end  as  you  possibly  can,  and  this  is  where  it 


must  be  lasted  away:  which  means  that  you 
must  pull  as  much  stuff  to  the  toe  as  you 
can  in  putting  in  the  draft  tacks.  All  must 
be  lasted  away  between  them,  dividing  the 
stuff  as  equally  as  you  can  between  a  and  b 
and  B  and  a,  and  also  between  b  and  c  on 
either  side.  The  two  parts,  p  and  g,  will 
take  a  little  care  to  last  them  well,  but,  as 
I  have  hinted,  negligence  here  causes  great 
defects  before  wear;  because,  if  these  wrinkles 
be  not  lasted  out,  a  dreadful  appearance  of 
unevenness  is  given.  Then,  after  wear,  the 
toe  falls  in,  and  this  sometimes  all  on  one 
side.  Thus,  if  the  toe  be  lasted  well  at  the 
outset,  it  will  keep  up  and  look  smooth  till 
the  boot  is  worn  out. 

In  lasting,  the  next  thing  is  to  tap  the 
upper  all  round  with  the  hammer  at  a  a  and 
a  (Fig.  3).  This  will  hammer  out  all  the 
wrinkles  that  the  “pipes”  have  caused  in 
this  region,  and  will  have  to  be  done  each 
time  a  tack  is  put  in  or  altered  on  the  top. 

Previous 
to  putting 
in  each 
tack,  the 
,  leather 
must  be 
fi-ft  pulled 
•A  P  quite  hard. 
^7  SB  This  is 
done  ac¬ 
cording  to 
the  sub¬ 
stance  of 
the  tops ; 
the  stouter 
theyare  the 
har  d  e  r 
work  it  will 
be  to  last 
them.  Fig. 
5  shows 
a  pair 
of  snoe- 
m  ak  er’s 

Eincers,  a 
eing  the 
jaws  with 
which  to 
hold  the 
leather 
while  you 
lever  the 
leather 
over,  mak- 
,  ing  b,  the 
fulcrum,  rest  on  the  inner  sole,  while  you 
pull  and  press  upon  the  handles  c  and  c, 
holding  them  quite  firm,  that  you  may  have 
a  proper  grip  of  the  leather.  When  it  has 
been  pulled  enough,  hold  it  in  its  place 
with  the  forefinger  of  the  left  hand  until  it 
has  been  made  secure  with  a  tack  or  rivet. 

You  can  hardly  have  too  many  tacks  in 
the  toe.  You  want  to  keep  putting  them 
in  until  all  the  pipes  and  wrinkles  are  out, 
and  the  toe  quite  clear  as  far  as  the  dotted 
line  a  a.  (See  Fig.  4). 

I  will  now  tell  you  what  is  technically 
meant  by  “ pipes ”  and  “wrinkles”  in  last¬ 
ing.  These  are  merely  the  hills  and  valleys 
that  leather  will  form  itself  into  where 
there  is  surplus  stuff.  This  foulness  must 
be  lasted  away  as  explained  above.  If  a 
V-shaped  piece  of  leather  was  cut  out  of 
each  pipe  when  you  had  it  lasted,  as  far  as 
shown  in  Fig.  3,  you  would  be  able  to  tap  it 
down,  and  in  this  way  get  out  the  wrinkles 
and  pipes.  This  is  sometimes  done,  but  only 
by  slovenly  workers.  No  good  seatsman  * 
would  think  of  resorting  to  such  inferior 


1  Seatsinen  :  hand-sewn  makers  only. 
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means,  for,  although  it  looks  very  well  at 
first,  the  result,  when  finished  and  in  wear, 
is  far  from  satisfactory. 

It  often  happens  in  lasting  a  toe  it  is 
harder  to  get  a  wrinkle  out  clear  than  it  is 
to  manage  a  “  pipe,"  because  if  another  tack 
is  put  in  in  the  centre  of  the  pipe— that 
is,  between  two  tacks  or  the  two  wrinkles 
which  two  tacks  have  made — at  b  b  (Fig.  3), 
this  tack  will  help  to  last  the  pipe  out. 
Then  with  a  tap  or  two  with  the  hammer  it 
can  be  got  clear  away.  Either  of  these 
means  is  useless  for  a  deep  wrinkle.  The 
tack  that  has  formed  the  wrinkle,  as  c,  must 
be  taken  out,  and  an  awl  put  under  to  push 
it  out,  so  that  a  “  pipe  ”  is  formed.  The 
two  tacks  must  be  put  in  at  b  and  b,  and 
then  the  pipe  can,  as  before,  be  tapped  out 
easily. 

When  there  is  a  toe-cap,  the  vamp  should 
be  lasted  first.  The  toe-cap  can  be  turned 
back  while  this  is  being  done  as  far  as  the 
line  b  b  (Fig.  4).  The  vamp  can  be  treated 
as  above,  and  should  be  done  as  well  as  if 
it  was  not  going  to  be  covered  up  with  the 
cap  ;  in  fact,  to  give  it  an  extra  fine  finish 
before  the  cap  is  put  back  into  its  place  for 
lasting,  the  vamp  can  be  lightly  filed  or 
rasped  round  in 
front  of  the  tacks 
at  c,  c,  c  on  the 
top,  and  at  i>,  d 
round  the  edge, 

and  then  ham¬ 
mered  again  at 
both  places.  This 
will  make  an  even 
surface  to  last  the 
cap  upon. 

In  hammering 
the  upper,  do  not 
give  heavy  blows, 
but,  as  I  have  said, 
only  “  tap  ’’  it.  This 
can  be  done  well 
all  round  the  boot, 
especially  at  the 
toe,  where  there  is 
a  double  substance, 
at  the  sides?  where 
the  side  linings  are,  and  at  the  heel,  where 
are  the  stiffeners.  This  will  all  help  to  keep 
the  boot  in  its  place  when  made. 

When  a  top  is  very  hard  to  last,  and  there 
is  difficulty  to  get  it  close  down  to  the  last 
in  front — especially  if  the  last  is  very  hollow 
here,  or  the  tops  are  heavy— it  is  best  to  last 
it  down  as  follows  : — Take  half  of  a  pair  of 
medium  welts  (a  half  is  quite  sufficient,  and 
then  the  remaining  half  will  do  for  the  other 
boot),  and  make  a  hole  in  one  end  :  then  get 
two  sole  tacks  *  or  two  large  lasting  tacks ; 
cut  two  little  round  pieces  of  stout  sole 
leather,  and  drive  the  tacks  about  half-way 
through,  as  at  Fig.  6.  Put  the  end  of  the 
welt  with  the  hole  in  it  at  one  side  of  the 
boot,  and  nail  it  there  with  one  of  the  tacks, 
knocking  it  in  down  to  the  round  piece  of 
leather.  Hold  the  boot  firmly  with  the  left 
hand,  and  pull  the  welt  on  the  other  side 
with  the  pincers,  letting  the  piece  of  welt 
come  right  across  the  vamp,  and  when  you 
see  you  have  got  any  of  the  foulness  away, 
put  a  tack  in  the  vamp,  or  put  the  other  sole 
tack  iu  through  the  piece  of  welt  and  vamp 
as  well,  until  you  have  put  a  tack  in  each 
side  of  the  piece  of  welt,  that  you/  may  take 
out  the  sole  tack  and  liberate  the  welt  while 
you  are  trying  again  to  get  more  purchase, 
and  the  upper  tightertothe  last.  This  system 
is  also  very  good  for  the  waist  when  that  is 
hard  to  get  in.  Although  you  adhere  to  the 


same  principle,  however,  the  mode  of  treat¬ 
ment  is  different,  for  in  lasting  the  fore  part, 
if  you  cannot  get  it  tight  enough  with  the 
pincers,  you  can  give  the  two  sole  tacks  a 
knock  sideways,  which  will  send  their  heads 
nearer  together  over  the  inner  sole,  and  so 
tighten  the  tension  of  the  welt.  In  the 
waist  the  welt  does  not  go  over  the  upper, 
but  simply  across  the  inner  sole,  from  f  to  f 
(Fig.  2).  To  tighten  the  upper  in  this  case — 
for  although  I  have  said  tops  need  not  to  be 
lasted  much  in  the  waist,  it  often  happens 
that  they  are  cut  so  small  that  some  means 
like  the  above  must  be  resorted  to — you 
must  put  a  chisel  or  file  under  the  welt,  and 
gently  lever  it  up  while  you  knock  the  tacks 
sideways ;  but  the  tack  must  not  only  be 
knocked  aside,  but  at  the  same  time  be  sent 
a  little  further  in.  This,  as  this  tack  has  the 
piece  of  leather  on  it,  will  prevent  the  tack 
from  breaking  away  from  the  upper.  Before 
leaving  this  chapter  I  must  impress  upon 
my  readers  and  workers  the  necessity  of 
thoroughly  mastering  the  principles  of  last¬ 
ing,  for  upon  this  so  much  of  the  beauty  of 
a  boot  or  shoe  depends.  In  my  next  pjaper 
I  shall  hope  to  describe  the  way  to  fit  the 
welts,  and  the  method  of  making  threads. 


Fig.  8 . 


Fig-.  5. — Rustic  Vase. 


G.- Method  of  constructing  on  Mould. 
Fig.  8.— Rustic  Pyramid. 


*  Sole  tacks  are  like  lasting  tacks,  only  larger. 


SIMPLE  UTENSILS  FOR  THE  GARDEN. 

BY  C.  MAYNARD  WALKER. 

Rustic  Vases— Pots— Bordering. 
While  it  is  perfectly  true  that  the  chief 
ornaments  in  a  garden,  of  whatever  size, 
should  be  the  plants  and  flowers  themselves, 
it  is  pretty  generally  admitted  that  the 
pleasing  effect  of  a  flourishing  garden  is 
materially  assisted  by  a  few  artificial  sur¬ 
roundings  judiciously  applied. 

The  object  of  the  present  article  is  to 
describe  a  very  simple  method  of  producing 
a  great  variety  of  appropriate  objects  for 
this  purpose  at  a  trilling  expense,  the 
materials  used  being  Portland  cement,  sand, 
and  ordinary  gas-coke. 

Fig.  5  shows  a  rustic  vase  made  of  these 
materials  to  any  desired  size,'  and  will  be 
found  very  suitable  for  corners  of  beds, 
centre  of  wide  walks,  steps,  etc.,  is  practically 
imperishable,  and  improves  in  appearance 
with  age.  The  process  of  manufacture  is 
this  :  Ordinary  gas-coke  is  broken  up  into 
suitable-sized  pieces,  about  the  size  of  a  hen’s 
egg,  and  dipped  into  a  thin  batter  of  Port¬ 
land  cement  (these  are  laid  aside  until 
wanted) ;  then,  having  decided  upon  the  size 
and  shape  of  the  required  vase  or  pot,  it  is 
made  up  as  shown  in  Fig.  6.  For  the  mould 
for  the  inside  take  any  suitable  object,  such 


as  a  deep  pickle-jar  or  other  culinary  vessel, 
preferably  of  a  taper  form  :  cover  it  with  j  just  enough  to  take  off  the  raw  colour  of 


two  thicknesses  of  old  newspaper  (this  is  to 
avoid  contact  with  the  cement) ;  turn  the 
mould  upside  down  upon  a  sheet  of  paper, 
and  proceed  to  build  up  (as  Fig.  6)  by  stick¬ 
ing  the  pieces  of  bathed  coke  together  with 
a  mixture  of  one  part  of  Portland  cement  to 
three  parts  of  sand,  using  sufficient  water  to 
make  it  into  an  easily-worked,  pasty  sub¬ 
stance,  somewhat  thicker  than  cream,  but 
not  so  thick  as  mortar.  So  soon  as  the 
work  has  been  built  up  and  is  well  set,  turn 
it  over  and  build  up  the  base  (as  Fig.  5),  and 
afterwards  withdraw  the  mould,  and  finish 
off  with  a  few  touches  here  and  there  of 
cement  ;  sand  may  also  be  sprinkled  on 
while  the  work  is  wet. 

A  rustic  pyramid  (Fig.  8)  is  made  upon  a 
similar  principle,  differing  only  in  the  de¬ 
tails.  Decide  upon  the  size  of  the  pyramid 
you  wish  to  make  and  the  number  of  pot- 
pockets  ;  then  get  a  circular  piece  of  zinc  or 
tin-plate,  rather  less  than  the  diameter  of 
the  base,  and  to  it  solder  an  upright  cylinder 
for  the  centre  support ;  begin  building  up 
with  larger  rough  pieces  for  the  base ;  cover 
some  ordinary  flower-pots  with  newspaper, 
if  you  wish  to  withdraw  them,  if  not,  use 
them  bare  ;  lay  them  on  the  slant,  and  build 
up  more  rock- work; 
then  lay  another 
tier  of  pots  and 
more  rock  -  work 
until  a  rustic  pile 
is  made  up  pleas¬ 
ing  to  the  eye.  This 
will  be  found  very 
useful  for  many 
positions.  Any  size 
and  any  shape  of 
pots  may  be  made 
up  in  the  same 
simple  and  expedi¬ 
tious  manner. 

Fig.  7  represents 
a  portion  of  a 
rustic  bordering, 
which  will  be 
found  very  suit¬ 
able  for  large  or 
small  gardens.  I 
have  frequently  noticed  that  in  many  cases 
where  the  owner  of  a  garden  has  not  been 
able,  perhaps,  to  afford  stone  or  pottery 
edges,  a  good  deal  of  labour  and  expense 
have  been  expended  upon  wooden  borders, 
with  the  result  that  they  are  very  ugly 
and  unsatisfactory,  and  in  a  very  short 
time  become  rotten.  Fig.  7,  however,  is 
practically  imperishable,  and  is  very  cheap, 
and  may  be  made  by  anyone.  The  work 
is  somewhat  similar  to  the  foregoing,  ex¬ 
cept  that  it  is  constructed  in  situ ,  and  the 
core  is  a  strip,  say,  of  3  in.  or  4  in.,  of  wide- 
mesh  galvanised  iron-wire,  upon  which  the 
coke  is  cemented,  producing  a  serviceable 
and  continuous  bordering  in  any  direction 
required. 

The  same  kind  of  work  may  be  advan¬ 
tageously  applied  to  the  construction  of 
raised  beds  or  banks  near  walls  or  pocketed 
rock-work  upon  walls,  and  the  covering  up 
of  places  which  would  be  otherwise  eye¬ 
sores  in  or  around  the  garden. 

I  may  say  that  I  have  used  this  work  for 
many  years  in  all  sorts  of  ways,  and  nothing 
could  be  more  suitable  for  the  purposes  in 
view.  Of  course,  Nature  will  in  time  clothe 
this  rock-work  with  a  minute  vegetation, 
which  will  give  it  all  the  colour  it  needs  ; 
but  at  first  it  presents  a  rather  raw  appear¬ 
ance,  which  can  be  toned  down  by  applying 
very  sparingly  a  little  colour— green,  brown, 
or  red— mixed  with  boiled  or  linseed  oil, 


Fig.  7.— Rustic  Bordering. 
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the  cement.  For  the  bordering  and  for 
banks,  walls,  or  other  work  of  a  similar 
description,  as  much  as  five  or  six  parts  of 
sand  may  be  used  to  one  of  cement. 


HAND  WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 

Rough  Shaping  the  Concavity— Stroke  and 
its  Effects — Fine  Grinding  with  Emery. 

The  tool  being  fastened  to  the  centre  of  the 
bench  (Fig.  8,  page  115),  the  first  task,  that 
of  roughly  shaping  the  concavity,  may  be 
attempted. 

A  handful  of  wetted  sand,  or  a  lesser 
quantity  of  grain  emery,  should  be  spread 
evenly  on  the  tool,  and  over  this  the  specu¬ 
lum  should  be  pressed  down  and  moved  to 
and  fro  with  long,  swinging,  deliberate 
strokes,  the  greatest  care  being  taken  that 
the  centres  of  tool  and  speculum  coincide 
at  each  stroke.  The  workman  should  also 
move  slowly  round  the  bench,  in  order  that 
no  two  consecutive  strokes  may  be  given  in 
the  same  direction.  When  it  is  felt  that 
the  sand  or  emery  no  longer  cuts,  it  may  be 
washed  off  with  a  sponge  and  fresh  material 
supplied.  The  centre  of  the  speculum  and 
the  edge  of  the  tool  will  first  become  deeply 
scratched,  and  then  actually  worn  away,  but 
the  grinding  must  be  continued  until  the 
concavity  of  the  speculum  fits  the  convex 
metal  gauge  (Fig.  11,  page  183).  The  gauge 
should,  of  course,  be  applied  vertically  and 
diametrically.  It  is  better  that  the  curve 
should  be  a  little  too  deep  than  too  fiat,  for  it 
will  flatten  slightly  in  the  first  stages  of  the 
fine  grinding. 

Water  must  be  freely  used.  In  no  circum¬ 
stance  should  dryness  .be  tolerated.  After 
the  rough  grinding  is  completed,  the  glass 
and  the  bench  must  be  scrupulously  cleaned. 
The  presence  of  a  stray  grain  of  coarse 
emery  or  sand  during  the  later  working 
might  be  disastrous,  for  which  reason  it  is 
best  to  use  a  quite  fresh  sponge  for  the  finer 
processes.  The  rough  cutting  of  the  concavity 
of  a  in.  speculum  should  be  completed 
easily  in  from  four  to  five  hours. 

The  desired  final  curve  is  given  to  the 
speculum  by  judiciously  varying  the  length 
and  variety  of  the  movement  of  the  speculum 
over  the  tool,  and  the  skill  of  the  workman 
lies  almost  entirely  in  a  knowledge,  gained 
by  experience,  of  the  exact  effect  of  any 
given  variety  of  stroke  on  the  concave 
surface. 

Since  a  long,  swinging,  straight  stroke  has 
been  shown  to  best  cut  away  the  centre  of 
the  speculum,  it  follows  that  a  shorter  stroke 
will  cut  the  surface  more  evenly,  and  for 
this  reason  a  short  stroke  is  adopted,  gene¬ 
rally,  throughout  the  fine  grinding. 

A  straight  stroke  of  one-third  or  one- 
fourth  of  the  diameter  of  the  speculum  will 
tend  to  equalise  the  wear  and  keep  the 
concavity  spherical.  Any  stroke  greater 
will  tend  to  deepen,  and  any  lesser  stroke 
will  tend  to  flatten,  the  curve.  But  it  is 
desirable  at  intervals  to  work  for  a  short 
time  with  an  irregular  stroke,  in  •which  the 
centre  of  the  speculum  wanders  erratically 
from  the  centre  of  the  tool.  Such  a 
stroke  is  illustrated  in  Fig.  12,  which  is 
the  reduction  of  a  tracing  from  a  Bosse 
machine. 

The  short  curved  stroke,  which  will  be 
hereafter  referred  to,  is  illustrated  in  Fig.  13, 
which  shows  the  path  of  the  centre  of  the 
speculum  over  the  tool. 


With  this  knowledge  we  may  proceed  to 
the  fine  grinding. 

The  roughly  cut  surface  of  the  glass  has 
to  be  smoothed  by  working  with  the  suc¬ 
cessive  fine  grades  of  emery  powder.  At  first 
unwashed  flour  emery  may  be  used  until 
the  glass  presents  a  fairly  uniform  appear¬ 
ance — that  is,  until  the  coarse  scratches  or 
pits  left  by  the  sand  begin  to  disappear. 
Then  the  graded  emeries  must  be  resorted 
to. 

The  object  of  the  first  emery  grinding  being 
to  reduce  the  scratches  left  by  the  sand,  so 
the  object  of  each  successive  grade  is  to 
reduce  the  scratches  of  the  Drecediinr  srade 
and  thus  the  work¬ 
man  may  decide,  by 
examination,  when 
the  time  has  arrived 
to  change  any  given 
grade  for  the  next 
finer.  A  “wet”  of 
well-prepared,  good 
emery  should  work 
for  from  ten  to  fif¬ 
teen  minutes  before 
its  cutting  power  is 
lost. 

The  best  stroke 
will  be  one-third,  and  scarcely  any  pres¬ 
sure  will  be  needed ;  the  speculum  for 
the  rest  of  the  working  being  always 
guided  rather  than  pressed  down.  As 
the  fine  grinding  reaches  completion,  the 
stroke  should  be  reduced  to  one-fourth,  and 
an  occasional  irregular  movement  may  be 
introduced,  because  the  danger  of  working 
the  concavity  out  of  centre  will  have  passed. 

Very  little  emery  will  be  required  for  each 
“  wet,”  and  the  lesser  the  quantity  used  the 
better  will  be  the  workmanship. 

The  actual  process  is  as  follows  : — Emery 
wetted  to  the  constituency  of  cream  is  care¬ 
fully  spread  over  the  tool,  the  tip  of  the 
finger  being  used  to  detect  and  remove  grit. 
The  speculum  is  then  placed  centrally  over 
all,  and  at  once  pressed  hard  down  in  order 
to  crush  any  large  grains  of  mineral  which 
may  have  escaped  notice.  Two  or  three 
short  circular  strokes  are  then  given  to 
distribute  the  a- 
brading  material, 
and  then  work  with 
straight  strokes  is 
maintained,  the  wet¬ 
ted  emery,  at  first 
chocolate  in  colour, 
being  felt  to  dis¬ 
tinctly  cut  the  glass. 
But  the  chocolate 
colour  slowly 
changes  to  grey  as 
the  fine  glass  be¬ 
comes  incorporated 
with  the  emery. 
Finally,  the  cutting 
sensation  ceases  en¬ 
tirely,  and  the  speculum  moves  as  on  stiff 
grease.  It  is  then  slid  (not  lifted)  from 
the  tool,  and  the  glass  surfaces  should  be 
cleaned  before  fresh  emery  is  supplied. 

There  is  a  likelihood  that  from  lack  of 
skill  the  centre  of  the  concavity  may,  in 
the  rough  grinding,  be  cut  too  deeply  by  the 
sand.  If  this  be  so,  it  will  become  evident 
at  once,  when  the  finer  working  is  begun, 
because,  while  the  greater  part  of  the  glass 
will  be  perceptibly  smoothed,  the  central 
depression  will  remain  rough.  In  such  a 
case  it  is  best  to  return  to  the  coarser  grind¬ 
ing  for  a  short  time,  and  work  with  an 
irregular  stroke  and  without  pressure. 

It  is  also  desirable  to  test  the  focal  length 
before  the  graded  emeries  are  brought  into 


use.  This  is  effected  by  wetting  the 
smoothed  glass  surface  and  placing  it  in  the 
direct  sunlight  so  that  it  will  reflect  a  faint 
image  of  the  sun  on  to  a  shaded  paper  or 
wall.  When  the  reflected  image  is  smallest 
the  distance  from  mirror  to  wall  will  be 
the  approximate  focal  length.  If  it  be 
found  to  bs  too  long  or  too  short,  it  can 
be  mod  speedily  corrected  by  rough  grind¬ 
ing,  using  a  long,  straight  stroke  to  shorten 
the  focus,  and  a  short,  circular  stroke  to 
lengthen  it. 

Assuming,  however,  that  all  is  correct,  the 
fine  grinding  may  be  now  steadily  proceeded 
with,  using  the  graded  emeries  in  careful 
succession  from  the  coarsest  to  the  finest, 
and  doing  the  utmost  that  can  be  done 
with  any  one  grade  before  the  next  finer  is 
applied.  With  the  three  finest  grades  it  is 
a  good  plan,  at  the  end  of  ten  or  fifteen 
minutes’  work,  to  slide  the  speculum  off  and 
wash  it,  leaving  the  tool  unwashed,  and  then 
to  return  and  work  the  wet  speculum  ©ver 
the  unwashed  tool  for  five  minutes  longer. 
This  secures  an  exquisitely  delicate  surface. 
It  is  not  necessary,  when  changing  emery,  to 
dry  either  the  speculum  or  the  tool,  and 
water  (in  drops)  may,  of  course,  be  applied 
at  any  time  as  the  working  demands  it. 

When  fine  grinding  has  been  properly  and 
intelligently  performed,  the  final  curve  is 
quite  spherical,  and  the  surface  of  the  glass 
is  “  semi-transparent,  appearing  as  if  covered 
with  a  film  of  dried  milk.”  It  is  then  ready 
for  polishing. 


A  THREE-CORNERED  CHINA 
CABINET. 

BY  E.  MONTAGUE  AUSTIN. 

Introduction  —  Selection  of  Material  —  The 
Back— Easy  Method  of  Squaring  same- 
base  and  Plinth— Carcase  Top— Centre 
Partition— Doors— Pillars— The  Top  and 
Moulding  of  ditto— Back  Rail— Fitting 
Spindles — General  Hints — Cost— Conclu¬ 
sion. 

Introduction. — Perhaps,  at  first  sight,  a 
few  of  our  amateur  readers  will  be  in¬ 
clined  to  think  that  the  subject  of  the 
illustration  looks  rather  difficult  for  them 
to  attempt,  and  that  to  “throw  off”  so 
large  a  job  would  be  a  little  beyond 
their  ability.  Anyone,  however,  who  has 
carefully  read  the  lucid  and  thoughtful 
lessons  given  in  previous  numbers  of  W ork 
in  the  rudimentary  use  of  wood-working 
tools  ought  to  be  able  to  turn  out,  with  a 
very  few  tools,  such  a  piece  of  work  credit¬ 
ably  and  to  their  own  satisfaction.  Further¬ 
more,  I  wmuld  just  like  to  breathe  (in  only 
the  faintest  suspicion  of  a  whisper)  the  old 
saying  about  the  “faint  heart”  and  the 
“  fair  lady,”  and  so  endeavour  to  dispel  all 
fears  for  the  result,  provided  with  honest 
intention  the  start  is  made,  and  a  little  per¬ 
severance  is  brought  to  bear  to  carry  the 
work  through  to  the  finish. 

Being  in  the  proud  position  of  parent  to 
the  article  which  I  have  fondly  christened 
“  a  three-cornered  china  cabinet,”  I  feel  I 
am  able  to  speak  with  tolerable  confidence 
as  to  the  simplicity  of  its  construction  ;  but; 
as  I  know  our  editor’s  space  is  limited,  I 
will  waste  no  more  of  so  valuable  a  com¬ 
modity  in  mere  argument,  but  get  straight 
to  the  work  of  description. 

Selection  of  Material—  To  repeat  that 
somewhat  monotonous  phrase  which  usually 
prefaces  all  instruction  for  making  anything 
of  timber,  the  first  thing  to  decide  on  is 
the  wood  of  which  our  cabinet  is  to  be 


Fig.  12.— Reduced  Dia¬ 
gram  snowing  Irregu¬ 
lar  Stroke. 


Fig.  13. — Reduced  Dia¬ 
gram  snowing  tne 
Path  of  the  Centre 
of  the  Speculum  over 
the  Tool  in  a  Short 
Curved  Stroke. 
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made.  This  is  quite  a  matter  of  taste  or 
convenience.  Of  course,  the  carcase  of  the 
cabinet  is  made  of  deal,  and  the  remainder 
of  whatever  other  wood  is  decided  on. 

The  Back. — First  in  order  of  making  is 
the  back.  This  can  be  made  of  £  in. 
matchboarding  (i.e.,  boards  with  tongued 
and  grooved  edges),  and  should  measure, 
when  complete,  2  ft.  6  in.  wide  and  3  ft. 
6  in.  high.  Cut  a  sufficient  number  of 
lengths  of  the  boarding  (it  is  usually 
6  in.  wide  exclusive  of  tongue)  to  make 
up  the  necessary  width  when  fixed  to¬ 
gether  and  knocked  up  tight,  and  fasten 
the  whole  firmly  together  with  two  pieces 
4  in.  wide,  screwed  or  nailed  on  across  the 
back  4  in.  from  the  top  and  bottom  re¬ 
spectively.  This  is,  perhaps,  a  little  rough, 
but  it  answers  the  purpose  very  well,  and 
as  the  back  is  covered  internally  with  a 
lining,  the  work  need  not 
be  too  elaborately  done. 

For  the  same  reason,  match¬ 
boarding  need  not  neces¬ 
sarily  be  used  ;  any  \  in. 
stuff  closely  jointed  would 
suffice.  Be  sure  that  the 
back  is  quite  square  when 
finished.  The  following  is 
a  simple  method  of  ascer¬ 
taining  whether  the  back  is 
square  :  Carefully  measure 
diagonally  across  from  top 
right-hand  corner  to  bot¬ 
tom  left-hand  corner ;  then 
measure  in  the  same  way 
the  two  opposite  corners. 

If  the  two  measurements 
agree,  the  back  is  square  ; 
if  they  do  not  agree,  the 
necessary  alteration  must 
be  made  until  they  do. 

Base  and  Plinth. —  Next 
make  the  base,  a  plan  of 
which,  with  measurements, 
is  shown  at  Fig.  1.  The 
cross  lines  show  a  method 
of  jointing  up  the  pieces 
composing  the  floor  of  the 
cabinet,  those  on  the  outer¬ 
most  edge  being  of  the 
“  face  ”  stuff,  the  remainder 
of  deal.  The  plinth  is  also 
made  of  the  better  ma¬ 
terial,  and  the  dotted  lines 
in  Fig.  1  show  the  blocks 
underneath  which  glue  this 
in  position.  The  plinth  is 
in.  deep,  of  £  in.  stuff, 
and  must  be  very  carefully 
put  on  and  mitred  where  joined,  to  fit 
with  a  clean  joint. 

Having  made  the  base,  mark  out  on  it 
the  position  of  the  various  upright  pieces  as 
shown  in  Fig.  1,  setting  the  face  line  back 
2£  in.  from  the  front  all  round,  and  then 
make  the  carcase  top  (shown  in  section, 
Fig.  2,  b)  in  a  similar  manner  to  the  floor  of 
the  base,  only  the  size  necessary  to  exactly 
cover  the  portion  lined  out — that  is,  2£  in. 
less  than  the  floor  of  the  base,  all  round. 
When  ready,  this  carcase  top  is  screwed 
down  to  the  top  of  the  back  and  partition, 
and  has  the  side  and  front  pieces  dovetailed 
to  it.  The  side  pieces  and  centre  piece  are 
of  £  in.  wood,  the  former  being  4  in.,  the 
latter  3  in.  wide  at  the  face,  and  they 
must  be  cut  the  necessary  length  (3  ft. 
2  in.),  to  allow  of  their  being  dovetailed 
into  the  carcase  top  as  before  men¬ 
tioned,  and  dowelled  into  the  base ;  or 
they  may  be  screwed  up  from  beneath, 
i'f  preferred.  The  base  is  fixed  in  posi¬ 
tion  with  four  screws  through  the  back, 


as  shown  in  Fig.  1.  The  inside  edge  of  the 
sides  (that  next  the  door  frames)  must  be 
bevelled  off  at  the  proper  angle  to  bring 
their  edges  at  right  angles  to  the  doors.  The 
centre  piece  has  each  side  bevelled  in  the 
same  way  (see  Fig.  1,  a).  The  four  strips 
£  in.  wide  (marked  b,  Fig.  1)  must  be  care¬ 
fully  fitted  to  the  bevelled  edges  of  the  side 
and  front  pieces  with  a  clean  joint.  The 
partition  in  the  centre  is  of  £  in.  stuff, 
16£  in.  wide  and  3  ft.  £  in.  long,  and  is  fixed 
in  position  with  screws  from  the  back,  and 
through  the  carcase  top  and  base. 

Doors.— If  everything  has  been  made  as 
directed  up  to  this  point,  and  the  whole  tem¬ 
porarily  fitted  together,  you  will  now  be  in 
a  position  to  make  and  fit  the  door  frames. 
These  are  of  £  in  stuff  and  of  the  following 
measurements  : — Uprights  2£  in.  wide,  top 
rail  3  in.  wide,  bottom  rail  4  in.  wide.  The 


frames  are  mortised  together  in  the  usual 
way.  The  outside  measurement  of  the  door 
frames  will  be  approximately  1  ft.  7  in.  wide 
by  3  ft.  high  ;  but  the  exact  size  had  better 
be  taken  from  the  space  left  for  them  after 
fitting  two  narrow  sills  £  in.  deep  on  the 
floor,  and  also  the  two  head  pieces  over  the 
doors  shown  in  section  (Fig.  2,  e).  Make 
the  door  frames  a  little  large,  to  allow  of 
accurate  fitting,  and  with  a  £  in.  rebate 
for  the  glass  (Fig.  2,  c),  which  is  fixed  in 
position  with  i  in.  strips  bradded  to  the 
frames,  as  shown.  The  glass  is  not  put  in, 
however,  till  the  last  thing,  when  the  whole 
is  painted  or  polished  and  the  doors  ready 
for  hanging. 

Pillars. — If  possessed  of  a  lathe  of  sufficient 
size  in  which  to  turn  the  pillars,  these  may 
now  be  got  on  with.  These  are  turned  out 
of  2  in.  square  stuff,  and  I  think  no  difficulty 
will  be  experienced  in  drawing  a  full-length 
pattern  from  the  sections  given  in  Figs.  4, 
5,  and  6.  They  measure  from  end  to  end 
3  ft.  H  in.,  exclusive  of  tongues,  but  leave 


the  ends  a  little  long,  to  allow  for  fitting. 
The  spindles  on  the  back  rail  may  also  now 
be  turned  ;  one  is  shown  reduced  at  Fig.  3, 
as  also  the  terminal  pillars.  If  not  pos¬ 
sessed  of  a  lathe,  make  careful  full-size 
drawings  of  the  articles,  and  any  turner  will 
get  them  out  for  a  few  shillings. 

The  Top. — Now  comes  the  top.  Let  this 
be  of  good  material,  |  in.  thick,  with  a 
nice  grain,  and  carefully  planed  up.  It  is 
rather  less  than  the  size  of  the  base,  say  h  in. 
each  way,  and  is  made  in  the  same  manner. 
When  ready,  fix  it  in  position  with  screws 
from  underneath  the  carcase  top.  Now 
mark  the  position  of  the  moulding  (Fig.  2, 
d),  and  also  that  of  the  pillars  on  the  under¬ 
side  of  the  top  (which,  by  the  way,  has  its 
edge  rounded  as  shown),  and  take  it  off 
again  to  drill  the  necessary  holes  (g  in.  deep 
— not  through ,  mind  B  for  the  tongues  of 
the  pillars.  Having  fitted 
these  in  position  (top  and 
bottom),  proceed  to  make 
the  three  pieces  of  mould¬ 
ing,  as  shown  in  section, 
Fig.  2,  and  carefully  fit 
them  in  position  ready  to 
be  finally  glued  to  the  top. 

The  back  rail  is  made  as 
shown  in  Fig.  3,  and  mea¬ 
sures,  extreme  length  3  ft., 
width  54  in.  The  narrow 
rail  is  £  in.  wide,  with  the 
face  edges  grooved  as 
shown  ;  the  upper  edge  of 
the  wide  rail  is  also  grooved. 
Be  careful  in  marking  out 
the  position  of  the  holes 
for  the  tongues  of  the 
spindles  that  they  are  ac¬ 
curately  placed  above  and 
below  each  other,  so  that 
the  spindles  will  be  per¬ 
fectly  upright. 

When  the  doors  are  fitted 
ready  for  hanging,  and  with 
locks  and  keys,  etc.  (as  to 
which  I  think  no  particular 
explanation  is  needed),  the 
shelves  may  be  made  with 
any  £  in.  or  f  in.  stuff  you 
have  at  hand,  and  fixed  in 
position  (when  covered)  on 
narrow  bearers,  bradded  or 
screwed  to  the  back  and 
partition.  This  is  done 
after  the  cabinet  is  lined. 

This  concludes  the  de¬ 
scription,  so  far  as  the 
making  and  fixing  portion 
of  the  work  is  concerned.  It  only  remains 
for  the  cabinet,  when  so  far  completed,  to  be 
stained,  polished,  or  painted,  as  the  taste  of 
the  maker  may  dictate,  and  lined  with  a 
suitable  material,  such  as  baize  or  Japanese 
paper.  With  a  general  hint  or  two,  there¬ 
fore,  as  to  method  and  cost,  I  wffll  now  close 
this  description,  which  I  trust  may  enable 
any  amateur  to  turn  out  a  both  useful  and 
ornamental  piece  of  furniture. 

As  to  method  :  always  plane  up  all  -wood, 
so  far  as  is  possible,  before  finally  measur¬ 
ing.  Cut  rather  too  much  than  too  little, 
as  the  waste  caused  by  sawing  and  planing 
in  getting  things  square  and  true  fre¬ 
quently  exceeds  expectation  and  spoils  the 
piece.  Finish  off  with  glass-paper  each 
section  as  you  go  along ;  it  saves  time  in 
the  end.  Make  all  measurements  with  the 
utmost  care,  and  make  them  twice  over,  to 
prevent  mistakes. 

These  few  points,  carefully  borne  in  mind, 
will  save  much  time  and  vexation,  and 
greatly  increase  your  pleasure  in  the  work. 


A  Three-Cornered  China  Cabinet.  Fig.  1.— Plan.  Fig.  2.— Section  through  Centre 
of  Door.  Fig.  3.— Portion  of  Back  Rail  showing  Spindle,  Terminal  Pillar, 
and  Support.  Figs.  4,  5,  6.— Centre  and  Ends  of  Pillars. 
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With  regard  to  cost,  the  prices  set  out 
below  are  what  the  materials  cost  the 
writer,  but  they  can  be  used  as  a  rough  guide 
only,  as  quotations  vary  with  localities — 

s.  d. 

Wood  (deal)  . 

„  (walnut)  . 

Scarlet  baize  lining,  3  yds.  at  Is 

Glass  . 

Locks  and  hinges  . 

Polish  and  sundries . . 
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£10  0 

If  turning  has  to  be  paid  for,  the  cost  will 
be  about  4s.  6d.  more. 

Wishing  every  success  to  those  who  may 
attempt  this  not  difficult  piece  of  work,  I 
will  only  add  that  I  shall  be  pleased  to 
help  anyone  over  any  little 
difficulty  they  may  encounter 
through  the  medium  of  that 
anost  useful  section,  “  Shop.” 


AMERICAN  INTENTIONS. 


The  Yankee  brain  seems  to  be  at  once  the  most 
imaginative  and  the  most  fertile  in  the  matter  of 
inventions — spending  itself  as  it  does  in  original 
ideas  for  tools  and  appliances  which  find  their 
way  all  over  the  globe.  We  bring  before  our  readers 
suggestive  details  of  a  few  of  the  most  recent  re¬ 
sults  of  the  inventive  faculty  of  our  “  cousins.” 

One  is  a  self-closing  gas  burner  arranged  to 
close  automatically  when  the  flame  is  accidentally 
blown  out  or  the  gas  is  shut  off  at  a  distant  point. 
The  tip  passes  through  an  opening  in  a  plate 
made  of  two  metal  strips  of  different  material, 
preferably  brass  and  steel,  so  that  when  the  plate 
is  heated  by  the  flame  it  bends  upward.  On  the 


WRINKLES  FOR  ALL. 


To  remove  hot-water  marks 
from  mahogany,  rub  the  mark 
on  the  wood  with  linseed-oil, 
and  afterwards  pour  on  the 
.spot  a  little  spirits  of  wine 
(not  methylated  spirit),  and 
rub  dry  with  a  soft  cloth. 

For  a  leakage  in  iron  pipes, 
mix  iron  filings  into  a  stiff 
salve  with  vinegar.  Well  dry 
the  pipe,  and  fill  up  the  crack 
with  the  salve,  and  it  will 
soon  harden  and  effectually 
.stop  all  leakage.  If  the  hole 
or  crack  is  too  large  to  stop 
with  the  salve,  a  bit  of  thin 
sheet  iron  can  be  securely 
fixed  over  the  fracture. 


To  detect  iron  from  steel  W& 
tools,  place  the  tool  upon  alH 
stone,  and  drop  upon  it  some 
diluted  nitric  acid  (four  parts 
of  water  to  one  of  acid).  If 
the  tool  remains  clean,  it  is 
of  iron ;  if  of  steel,  it  will 
show  a  black  spot  where 
touched  with  the  acid.  These 
spots  can  be  rubbed  off. 

Parchment  paper  can  be 
prepared  as  follows  : — Boil  a 
bit  of  good  white  soap  in  soft 
water  till  an  oily  fluid  is  pro¬ 
duced.  Lay  it  on  any  kind 
of  paper  with  a  brush,  and 
when  dry,  coat  it  with  a 
strong  solution  of  alum.  It  will  be  like 
leather,  and  waterproof. 

For  an  imitation  black  walnut,  mix  one 
part  of  walnut-peel  extract  with  six  parts  of 
water,  and  coat  the  wood  with  the  solution. 
When  the  material  is  about  half  dry,  rub  on 
it  a  solution  of  bichromate  of  potash  with 
water.  This  plan  adopted  even  on  poor 
pine  will  defy  detection  from  real  walnut. 

An  excellent  furniture  polish  may  be  made 
with  equal  parts  of  shellac,  varnish,  linseed- 
oil,  and  spirits  of  wine. 

For  good  harness  composition,  take  #  lb. 
of  ivory  black,  1  oz.  of  indigo  blue,  Id.  heel- 
ball,  1  oz.  of  gum  arabic,  2  oz.  of  spirits  of 
wine,  i  pint  of  turpentine,  and  l  lb.  of 
beeswax.  Dissolve  the  wax  in  the  turpen¬ 
tine,  and  the  gum  in  the  wine.  Mix  the 
whole  together,  and  simmer  over  a  slow  fire 
ten  or  fifteen  minutes.  Take  care  that  it 
does  not  run  over. 


Perspective  View  of  Three-Cornered  Cabinet. 

under  side  of  the  plate  is  a  downwardly  extending 
rod  engaging  a  spring  on  the  burner  pressing  on 
a  wheel  on  the  cock,  the  wheel  containing  a  spring 
to  close  the  cock  when  the  other  spring  is  dis¬ 
connected,  such  disconnection  being  effected  by 
the  movement  of  the  rod  on  the  cooling  of  the 
plate  to  which  it  is  attached. 

A  trace  support  is  a  simple  and  inexpensive 
metallic  loop  device  adapted  to  be  readily  raised 
or  lowered  on  the  skirt  to  assume  the  proper 
position  to  carry  the  trace  according  to  the  size 
of  the  animal,  the  device  being  connected  at  its 
lower  end  with  a  strap  to  which  the  belly  band 
may  be  buckled. 

Another  useful  article  is  a  labelling  machine 
for  quickly,  accurately,  and  securely  attaching 
labels  to  bottles,  cans,  and  other  receptacles,  one 
operator,  by  its  use,  conveniently  handling  a 
large  number  of  bottles  and  firmly  attaching  the 
labels.  A  bottle  receiver  contains  a  pad  adapted 
to  be  dipped  in  a  paste  box  next  to  which  is  a 
label  table,  revolving  brushes  being  arranged 
next  to  the  table,  while  there  is  a  plunger  for 
pressing  a  bottle  between  and  through  the 


brushes,  and  means  for  imparting  simultaneously 
a  vertical  sliding  motion  to  the  receiver  and  to 
the  plunger. 

A  vehicle  pole  is  an  adjustable  pole  adapted  to 
vehicles  of  different  widths.  The  pole  has  a 
cross-piece  at  its  rear  end,  secured  to  the  pole  in 
the  usual  way,  braces  attached  to  the  ends  of  the 
cross-piece  being  secured  to  the  pole  by  bolts, 
and  the  rear  ends  of  the  braces  are  provided  with 
eyes,  while  between  the  eyes  and  the  pole  in  each 
brace  is  a  longitudinal  slot.  The  pole  iron  passes 
through  the  eye  on  the  brace,  extending  forward 
underneath,  and  the  iron  is  adapted  to  be  moved 
in  or  out  and  securely  clamped  to  the  brace  in 
any  desired  position. 

An  ingenious  improvement  has  been  effected 
in  a  wrench.  This  consists  of  a  bar  forked  at  one 
end  and  provided  with  serrations 
on  the  inner  surface  of  one  of 
the  arms  of  the  fork,  the  bar 
being  bevelled  and  serrated  at 
the  opposite  end  and  furnished 
with  a  pivoted  serrated  jaw, 
designed  to  act  in  conjunction 
with  the  serrated  end  of  the  bar 
as  an  adj  ustable  wrench.  A  screw¬ 
driver  blade  is  formed  on  the 
outer  end  of  the  pivoted  jaw, 
the  implement  forming  a  simple 
and  inexpensive  tool  for  turning 
and  holding  round  or  polygonal 
rods,  nuts,  gas  burners,  etc.,  and 
for  the  use  of  bicyclists  to  turn 
the  spokes  of  the  wheels. 

Coach,  carriage,  and  cart 
builders  will  be  interested  in  an 
axle  bearing  by  which  a  simple, 
cheap,  and  easy  running  bearing 
is  provided.  It  is  adapted  for 
application  to  all  sorts  of  vehicles, 
and  the  outer  end  of  the  hub  is 
so  rounded  off  that  when  struck 
by  the  hub  of  another  vehicle  it 
is  not  likely  to  be  inj  ured.  The 
outer  end  of  the  axle  box  is  closed 
and  its  inner  end  recessed  and 
screw-threaded,  while  the  axle 
has  enlarged  bearings  in  the  box 
and  a  collar  to  fit  the  recess,  a 
nut  on  the  axle  enterirg  the 
threaded  Portion  of  the  box,  and 
a  binding  screw  being  held  partly 
in  the  nut  and  partly  in  the  box. 

In  this  country  the  weather 
is  rarely  hot  enough  to  call  for 
fans  in  our  bedchambers,  and 
the  prospective  uses  of  a  bed  fan 
would  probably  be  more  con¬ 
nected  with  illnesses  than  rude 
health.  There  seems  to  be  scope 
for  the  invention  somewhere ! 
Hence  the  bed  fan,  a  device 
adapted  to  be  set  up  by  a  bedside, 
and  operated  by  a  treadle.  It  con¬ 
sists  of  a  light  standard  from 
which  projects  a  shaft  carrying  a 
fan  wheel,  the  height  of  which 
can  be  readily  adjusted,  while  the  fan  may  be 
turned  to  throw  the  breeze  in  any  direction.  The 
device  is  worked  noiselessly  and  almost  entirely 
without  friction. 

Some  new  bicycle  mechanism  consists  of  a 
wheel  formed  with  a  hollow  hub  journaled  in  the 
bicycle  frame,  and  carrying  on  its  periphery  a 
pinion  in  mesh  with  an  internal  gear  wheel  on  a 
shaft  passing  through  the  hub,  and  also  jour¬ 
naled  in  the  bicycle  frame.  The  improvement 
forms  a  driving  mechanism  of  simple  and 
durable  construction,  permitting  of  easily  run¬ 
ning  the  wheel  at  a  high  rate  of  speed,  and 
rendering  its  construction  very  compact  and 
strong. 

A  newly  patented  American  harness  saddle  is 
for  single  harness,  and  is  so  made  as  to 
be  expeditiously  and  conveniently  fitted  to  the 
back  of  any  horse.  The  construction  provides 
for  holding  the  tree  of  the  saddle  at  an  elevation 
above  the  back  of  the  animal,  to  which  the  saddle 
is  applied,  and  the  pads  are  so  made  that  they 
will  not  chafe  or  injure  the  skin,  the  pads  being 
also  amply  ventilated. 
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Local  Workshops. — Proposals  having 
the  object  of  stimulating  craftsmen  and 
apprentices  of  whatever  trade  or  craft, 
cannot  be  too  frequently  or  too  forcibly 
introduced  to  their  notice.  The  industrious 
workman  or  the  apprentice,  determined  to 
improve  his  position,  is  legitimately  and 
worthily  occupied  when  devoting  his  spare 
time  to  the  study  of  processes  and  the 
acquisition  of  knowledge  of  a  nature  likely 
to  be  of  advantage  to  him  in  the  fight  for 
life,  and  of  which  he  is  called  upon  to  make 
the  best.  The  workman  who  does  not  see 
this  aspect  of  matters  places  himself  at 
fearful  odds  in  the  near  labour  struggle  of 
the  future.  We  believe  that  the  time  has 
come  in  this  country  when  we  need  to 
return  to  the  condition  of  things  when  a 
craft  was  not  split  up  into  branches  as  it 
now  is,  but  when  a  craftsman’s  training  and 
capabilities  extended  to,  and  were  con¬ 
centrated  upon,  his  craft  as  a  whole.  Now, 
however,  apprentices  are  content  to  learn 
little  more  than  a  section  of  their  trade, 
which  may  be  well  enough  so  long  as  they 
are  kept  in  steady  employment  in  well- 
established  works  and  factories.  How  does 
this  method  tell  upon  the  worker,  however, 
when  he  is  face  to  face  with  some  of  the 
stern  facts  which  are  the  attendant  incidents 
of  strikes  and  such-like  emergencies  1  Emi¬ 
gration  is  the  outlet  often  mooted  at  these 
critical  times,  but  where,  we  inquire,  is  the 
chance  for  the  craftsman  or  apprentice  if  he 
emigrates,  taking  with  him  the  knowledge 
of  a  mere  branch  of  his  trade  ?  It  is  a  pity 
that  the  so-called  friends  of  the  workers,  the 
agitators  who  stir  up  discontent  among  the 
men,  the  leaders  who  prate  to  them  from 
rostrums — in  fact,  their  whole  host  of  irre¬ 
sponsible  advisers — do  not  instil  into  them 
some  of  the  teachings  which  would  tend  to 
make  them  more  thorough  and  all-round 
workmen  worthy  of  their  ancestors  in  the 
old  days  of  guilds  and  craft  communities.  A 
remedy  for  this  evil  seems  to  us  to  lie  in 
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the  establishment  of  co-operative  workshops, 
especially  in  villages  and  localities  where  it 
is  possible  for  men  of  various  and  kindred 
trades  to  meet  together  for  the  purpose  of 
interchanging  ideas  concerning  modes  and 
methods  of  work.  This  would  be  good  if 
limited  to  men  of  any  given  craft,  but  far 
better  if  interchange  of  thought  took  place 
between  those  of  different  crafts.  There  is 
no  reason  why  a  smith  should  not  know 
something  of  a  plane,  a  shooting-board,  or 
mitre,  and  a  carpenter  would  be  none  the 
less  qualified  as  a  worker  for  an  acquaintance 
with  the  tempering  of  iron  and  the  forming 
of  edge  tools.  Even  if  restricted  to  par¬ 
ticular  classes  of  trades,  such  as  work  in 
iron,  wood,  stuffs,  etc.,  co-operative  ■work¬ 
shops  would  be  productive  of  great  good 
for  the  especial  trade  represented ;  but 
workshops  arranged  on  a  plan  whereby 
several  workers  of  different  trades  could 
meet  for  interchange  of  even  the  rudiments 
of  the  various  crafts  would  be  productive  of 
untold  good  to  the  men  and  their  trades, 
and  would  tend  not  a  little  to  conserve 
many  craft  interests  of  the  country  which 
are  now  being  slowly  driven  out,  only  to  be 
superseded  by  foreign  labour.  Why  should 
not  a  common  workshop,  with  benches  for 
different  craft  tools  and  paraphernalia,  be 
fitted  up  and  attached  to  working  men’s 
clubs  1  The  clergy  of  town  and  country 
parishes  might  do  much  in  starting  a  scheme 
of  this  kind.  Even  on  a  small  scale  village 
workshops  would  do  much  to  divert  men 
with  leisure  evenings  from  less  wholesome 
pursuits.  We  should  be  glad  to  see  the 
matter  taken  up  and  thoroughly  ventilated 
in  our  columns  by  clergymen,  masters,  and 
workmen.  We  are  on  the  verge  of  a  great 
national  crisis  in  connection  with  the  trade 
and  labour  of  this  country.  Employers  and 
■workers — be  ready ! 

TradeClasses  and  Young  Workmen. — 
On  the  use  the  latter  make  of  the  former  we 
have  a  word  to  say,  and  that  word  is  one  of 
serious  importance  to  English  trade  in  the 
future  as  wTell  as  to  the  individual  well-being 
of  the  workman  himself.  On  the  way  the 
young  members  of  a  trade  act  with  regard 
to  their  own  improvement,  there  is  depend¬ 
ing  at  the  present  time  a  very  momentous 
matter  ;  it  is  no  less  than  the  question  of 
whether  technical  education  shall  or  shall 
not  be  a  success.  We  know  that  France  and 
Germany  have  technical  schools  at  work  ; 
then  why  should  not  we  also  find  more  of 
our  young  men  availing  themselves  of  all 
the  advantages  that  trade  classes  give  them  ? 
The  fact  is  that  very  many  are  deficient  in 
moral  courage,  or  they  have  not  pluck 
enough  to  take  a  course  which  shall  separate 
them  from  those  whose  motto  is,  Take  it 
easy,  or  don’t  trouble.  If  the  apprentice  or 
young  workman  will  but  look  back,  he  will 
find  that  there  has  been  an  advance  during 
the  last  few  years  in  every  direction.  This 
much  he  will  gather  from  conversation  with 
even  the  most  prejudiced  of  workmen,  and 
yet  the  same  older  man  may  be  the  first  to 
dissuade  a  youngster  taking  up  with  “  new- 
fangled  notions,”  such  as  joining  a  trade 
class,  or  a  class  in  science  and  art.  Let 
us  make  clear  a  prevalent  misunder¬ 
standing  with  regard  to  technical  instruc¬ 
tion.  It  is  not  intended  to  supplant  work¬ 
shop  practice,  but  to  supplement  it.  At 
a  trade  class  there  are  opportunities  of 
arriving  at  the  reason  which  governs  this  or 
that  method  ;  a  course  it  is  impossible  to 
follow  in  most  workshops,  especially  those 
where  the  teaching  is — “Not  to  reason 
why.” 
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IRIS  BREAD-PLATTER  DESIGN. 

BY  FLORENCE  HUDSON. 

E  wonder  how  many  readers  of  Work  are 
familiar  with  the  lovely  berries  of  the  wild 
purple  iris  ( iris  fcetidissima). 

Please  do  not,  because  I  begin  with  such 
a,  remark,  jump  to  the  conclusion  that  I 
therefore  imagine  Work  to  be  strictly 
urban  in  its  circulation,  or  that  its 
readers  one  and  all  despise 
country  walks.  It  is  to  the 
true  “  yokel  ”  that  the 
proverb  “  Familiarity 
breeds  contempt " 
is  usually  appli¬ 
cable  ;  but  real 
countrywalks 
worthy  of 
the  name 
mean 
glorious 


luck  ” — the  fairy  crimson  lichen  cups  nest¬ 
ling  in  feathery  moss.  Year  in  and  year 
out  Nature  charms  us  by  her  “infinite 
variety.” 

But  in  January  even  Nature  is  econom¬ 
ical  ;  the  glowing  autumn  leaves  lie  dank 
and  sodden  beneath  our  feet,  even  the  hips 
and  haws  are  scarce,  and  Flora  can  con- 


such  berries  would  look  carved  ”  !  and  the 
result  was  the  design  given  in  this  number. 

I  do  not  think  the  pattern  calls  for  much 
explanation.  Bread-platters  aie  articles  in 
such  common  use  that  everyone  is  aware 
that  they  must  be  made  of  some  very  hard 
wood,  that  the  centre  part  must  be  perfectly 
flat,  and  that  it  is  usual  to  keep  that  part 
highest  by  sloping  the  ornamental  border 
slightly  down  to  the  outer  rim.  Nor 
is  it  advisable  to  indulge  in  too  high 
relief. 

I  give  two  handles— the  side 
view  of  one ;  the  front 
and  back  of  another. 
And  thereby  hangs 
a  tale.  As  I  was 
drawing  the 
former  a 
friend, 
1  ooking 


-scrambles 
by  footpath, 
wood,  or  moor 
—a  turning  aside 
from  roads  and 
beaten  tracks  often 
impossible  during 
English  winter. 

To  those  who  love  such 
rambles  Flora  reveals  her  choicest 
treasures  —  every  season  some  fresh 
delight,  the  sheltered  corner  where  the  first 
spring  sunshine  tempts  the  celandine  to 
show  its  golden  stars,  the  undulating  pas¬ 
ture  where 

“  I  saw  a  crowd, 

A  host  of  golden  daffodils  ; 

Beside  the  lake,  beneath  the  trees. 

Fluttering  and  dancing  in  the  breeze. 
««**»* 

And  then  my  heart  with  pleasure  fills. 

And  dances  with  the  daffodils’’ 

—the  moor  above  the  sea,  where  a  sharp 


r°  Sandle-Knife  Designs 


tribute  little  beyond  a  few  stray  gleams  of 
golden  gorse. 

Then  to  come  suddenly  on  a  clump  of 
iris,  with  long,  sword-like  leaves  of  vivid 
green  showing  off  in  fullest  contrast  the 
brilliant  orange-scarlet  berries,  borne  in  a 
three-lobed,  opened  ovary  of  delicately  with¬ 
ered  brown — to  come  on  such  a  treasure  is 
indeed  to  secure  a  prize.  Such  was  my  good 
fortune,  and,  having  carried  home  my  trea- 
eye  spies  the  white  heather  token  of  “good  sure,  the  thought  struck  me,  “How  well 


shoulder, 
remarked, 
“  How  about 
the  other  side  1 
You  will  have  to 
give  it,  and  the  front 
and  back  as  well ;  and 
I’ll  be  shot  if  you  can  either 
conceive  or  draw  them  without 
first  modelling  your  handle  and  draw¬ 
ing  from  the  actual  thing.” 

“  Well,  yes !  if  that  is  really  wanted,  I 
suppose  I  must;  but,  for  my  part,  I  should  say 
that  it  is  not  necessary.  The  other  side  would 
be  very  similar,  and  surely  anyone  capable 
of  carving  such  a  handle  could  easily  make 
any  slight  variation  or  addition  necessary.” 

However,  we  had  a  long  argument,  and 
at  last,  like  the  unjust  judge,  I  gave  way  to 
his  “  importunity  ”  ;  and  modelling  clay  not 
being  procurable,  I  resorted  to  putty,  and 
with  a  stick  inside  as  a  support,  I  made  the 
second  handle. 
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When  done,  I  made  careful  drawings  of 
all  four  sides — if  you  can  apply  such  a  term 
to  rounded  surfaces— and  submitted  them 
to  my  friend. 

“  Ah,  that’s  capital !  Now,  wasn’t  I  right  1 
Let  me  put  them  together  !  That  leaf  goes 
up  there,  and  turns  so  ;  and  that  one — no,  it’s 
the  other  one — stay,  where  does  that  bit 
come  from  1  Let  me  see,  this  is  the  right 
side — no,  it  isn’t,  it’s  the  left.  Oh,  bother 
the  thing  !  ” 

Then,  woman-like,  I  laughed  at  him,  and 
said  :  “  I  told  you  so.”  The  end  of  it  was 
we  both  agreed  that  if 

“  Multiplication  is  vexation, 

Practice  drives  us  mad 

and  that  we  were  quite  convinced  that  the 
readers  of  Work  were  far  too  clever  to 
need  anything  beyond  “  suggestions  ”  for  a 
handle. 

I  ought  to  add  that  a  good  working  size 
of  the  platter  is  a  diameter  of  14  in. 


Personal  patience  is.  however,  indispensable. 
The  occupation  is  cleanly,  and  need  make 
no  litter,  and  therefore  calls  for  no  special 
apartment  for  its  pursuit.  The  straight¬ 
edges  and  curves  for  guiding  cutting-knives 
must  be  of  steel  or  brass,  or  else  of  wood 
edged  with  metal.  The  latter  gives  the 
better  hold  for  the  fingers,  and  is  not  so 
likely  to  numb  their  tips  as  rules  entirely 
of  metal.  The  cutting-knives  should  be  of 
the  best  steel,  with  heart-shaped  points, 
like  that  of  the  ordinary  desk-knife,  and 
well  hardened,  that  it  may  not  rapidly  lose 
its  edge.  This  is  a  most  important  point, 
because  paper  or  cardboard  will  soon  destroy 
the  edge  of  any  knife  that  is  not  made  of 
the  best  steel.  The  point  of  the  knife  is 
kept  close  against  the  guiding-edge  in 
order  that  the  cut  may  be  steadily  and 
evenly  made. 

For  cutting  circular  arcs,  a  compass  cf  the 
form  shown  in  Fig.  1  is  used.  It  consists 
of  an  upright  metal  bar,  a,  with  a  point,  e, 


the  option  of  the  modeller.  We,  however, 
have  not  had  recourse  to  them. 

In  selecting  the  cementing  material 
strength  and  cleanliness  must  be  sought. 
The  slightest  smear  on  the  white  cardboard 
is  very  perceptible,  and  mars  the  appear¬ 
ance  of  the  whole  work  ;  and  it  cannot  be 
removed  without  injuring  the  surface.  The 
well-known  Diamond  cement  is  probably 
the  cleanliest  to  be  obtained,  but  it  is  ex- 
ensive.  Fish-glue  is  exceedingly  strong, 
ut  it  is  also  abominably  nasty.  The  ordi¬ 
nary  glue,  properly  prepared  and  carefully 
applied,  serves  the  purpose  very  well.  The 
best  clear  glue  should  be  purchased,  and 
soaked  in  cold  water  (previously  boiled) 
until  it  assumes  a  gelatinous  consistence. 
It  is  then  to  be  boiled  with  sufficient  water 
to  render  it  thin  enough  to  be  filtered  through 
book-muslin.  After  this  it  may  be  simmered 
down  to  any  thickness  found  desirable  ;  but 
it  must  always  be  borne  in  mind  that  the 
thinner  the  layer  of  glue  in  a  joint  is  the 


Iron  Bridge  Modelling  In  Cardboard.  Fig.  1.— Cutting  Compasses.  Fig.  2. — A,  T  Iron ;  B,  Angle  Iron  :  C,  Channel  Iron  ;  D,  Joist  or  H  Iron ;  H,  Joggled  | 
End  of  T  or  Angle  Iron  ;  E,  E',  and  G,  Buckled  Flate3.  Fig.  3.— Side  Elevation  of  a  Tied  Arch.  Fig.  4. — End  Elevation  of  a  Railway  Bridge. 


IRON  BRIDGE  MODELLING  IN 
CARDBOARD. 

BY  FRANCIS  CAMPIN. 

Materials — Tools  —  Knives—  Rules— Cutting 
Compasses  —  T  Iron  —  Angle  Iron  — Chan¬ 
nel  Iron  —  Joist  Iron— Joggled  Ends  — 
Buckled  Plates— Tied  Arch. 

Models  made  in  “  Bristol  board  ”  of  iron 
bridges,  if  neatly  executed,  always  present 
a  pleasing  and  interesting  appearance  ;  and 
their  construction  not  only  gratifies  the 
amateur,  but  also  educates  the  student  if 
it  is  faithfully  carried  out.  Bristol  board  is 
a  very  superior  quality  of  cardboard,  sold 
by  those  who  supply  artists’  materials  and 
by  some  stationers.  Its  uniformity  of  sub¬ 
stance  renders  it  very  suitable  for  our  pur- 
ose,  but  cardboard  of  a  lower  grade  may 
e  used  with  considerable  success,  but  it 
does  not  present  so  finished  an  appearance 
as  the  work  produced  from  the  better 
material. 

The  tools  actually  required  for  this  de¬ 
scription  of  work  are  neither  expensive  nor 
numerous,  though  in  this,  as  in  other  matters, 
those  who  wish  to  spend  a  good  deal  of 
money  can  do  so ;  but  they  should  remem¬ 
ber  that  it  is  not  always  the  one  with  the 
best  outfit  who  produces  the  best  work. 


at  the  bottom  to  rest  on  the  centre  of  the 
arc  to  be  cut.  In  the  vertical  bar  a  slot  is 
made,  into  which  a  horizontal  bar,  B,  fits, 
being  passed  through  it  to  a  distance  which 
will  place  the  knife-blade,  c,  at  the  desired 
radial  distance  from  the  centre,  E.  The 
bar,  B,  fits  the  slot  closely,  and  is  secured  in 
position  by  a  thumbscrew,  d.  A  side  view 
of  the  knife  is  shown  at  f.  It  is  made  with 
a  tang,  u,  to  fit  tightly  into  a  slot  or  recess 
in  the  bar,  b.  Small  discs,  such  as  are 
used  to  represent  rivet-heads,  may  be  cut 
out  of  card  with  a  leather  punch. 

In  making  up  the  different  forms,  great 
care  must  be  used  to  obtain  neat  joints,  as 
upon  this  the  whole  appearance  of  the  work 
very  materially  depends.  In  Fig.  2  are 
shown  some  forms  of  constant  occurrence  in 
iron  bridge  work.  No  angular  forms  are 
to  be  made  by  creasing  and  bending  the 
cardboard,  as  clean,  square  corners  cannot 
in  that  way  be  obtained.  It  is  also  obvious 
that  the  cutting-blade  should  be  kept  at 
right  angles  to  the  surface  of  the  card,  in 
order  to  secure  square  edges.  The  board 
upon  which  the  card  is  cut  should  be  made 
of  elm  or  sycamore.  A  sheet  of  plate-glass 
is  preferred  by  some,  but  this  has  the  dis¬ 
advantage  of  being  somewhat  slippery. 
Clamps  for  holding  the  parts  together  while 
the  glue  or  cement  is  setting  may  be  used  at 


stronger  will  the  joint  be.  A  piece  of  very  i 
smooth  deal,  sharpened  down  to  a  chise  1 
edge,  is  very  convenient  for  applying  thi  j 
glue  to  the  edges  of  cardboard. 

When  several  thicknesses  of  card  require  | 
to  be  superposed,  the  glue  used  should  h  I 
very  thin  and  the  work  placed  under,  f  I 
weight  or  in  a  press  until  it  is  dry.  Fo  I 
tubular  work  the  cardboard  is  not  ven  I 
suitable,  and  this  may  be  more  satisfactoril;  i 
produced  from  cream-laid  letter-paper.  I 
is  necessary  to  have  a  rod,  or  cylinder,  to  fi  1 
the  internal  diameter  of  the  tube  required  I. 
and  upon  this  the  paper  is  rolled  afte  E 
having  been  coated  with  glue.  The  numbe  L 
of  turns  of  paper  will  depend  upon  th 
thickness  required.  The  strength  of  column  p 
made  in  this  way  is  quite  astonishing  t  i 
people  who  are  not  accustomed  to  it  • 
use.  I 

In  Fig.  2  A  represents  the  end  of  a 
iron,  such  as  are  used  for  struts  and  stiffener-  jj 
A  strip  of  card  is  cut  for  the  table,  an 
down  its  centre  two  lines  are  drawn,  t  ; 
show  the  position  to  be  occupied  by  the  ril  ■ 
One  thick  pencil  line,  equal  in  width  to  th 
rib,  should  not  be  used  in  place  of  two  fin 
lines,  because  the  lead  may  interfere  wit 
the  proper  adhesion  of  the  glue.  Whenth 
|  rib  is  properly  placed  upon  the  table,  I 
I  should  be  trued  up  to  a  vertical  position  b 
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ressing  squared  strips  of  wood  upon  each 
de  of  it. 

An  angle  iron,  of  which  an  end  is  shown 
t  B,  is  made  in  a  similar  way  ;  but  here 
,  ae  rib  is  glued  on  at  the  extreme  edge, 
'hich  it  must  exactly  meet  along  the  whole 
:ngth.  Channel  iron,  c,  and  H  iron,  D,  are 
uilt  up  in  a  similar  way.  Plates  known  as 
buckled  ”  plates  are  very  commonly  used 
ar  bridge  flooring.  They  have  horizontal 
llets,  F,  around  them,  and  the  centre,  G,  is 
ished  up  while  hot  under  a  press  (as  shown 
:  1  side  elevation  at  e).  To  model  this  in 
lard  the  fillet,  ff,  must  be  cut  out  sepa- 
ately  and  the  central  part  made  of  a  piece 
.1  f  card,  E1,  somewhat  larger  than  the  in- 
erior  of  the  fillet  edge  (it  is  also  gored  out 
t  the  corners,  as  shown).  All  the  edges  are 
Duched  with  glue,  and  then  brought  to- 

•  ether  by  bending  the  card  so  that  it  assumes 
dished  form  when  it  is  pressed  into  the 
llet,  which  is  laid  on  a  board  or  piece  of 
lass— the  latter  preferably,  as  the  glue  does, 
ot  stick  to  it,  though  this  remark  does  not 
pply  when  Diamond  cement  is  used.  The 

•  necessary  length  and  width  of  the  piece  of 
)  ard,  E1,  are  found  by  drawing  sections  of  it 

nd  measuring  round  the  curve,  e,  with  a 
•air  of  fine  dividers.  The  extent  of  goring 
dll  be  such  as  to  leave  the  edges  equal  in 
i)  mgth  to  the  inside  edge  of  the  fillet  by 
■rhich  they  will  be  surrounded.  Where 
ogle  or  T  bars  are  to  be  joggled  (as  shown 
i  t  h),  the  joggle,  1,  should  be  made  in  a 
f  eparate  piece  and  glued  on  to  the  end,  and 
.  he  rib,  k,  cut  out  to  fit  it. 

Having  given  these  preliminary  instruc- 
ions,  we  will  now  take  an  example  of  an 
Iron  bridge  and  show  how  to  proceed  in 
f  aodelling  it.  It  is,  of  course,  taken  for 
:■  ranted  that  drawings  are  supplied,  as  it  is 
fiiot  the  modeller’s  business  to  design  the 
frjvork.  The  type  of  bridge  selected  is  that 
mown  as  a  tied  arch  (it  is  shown  in  side 
levation  at  Fig.  3).  It  is  100  ft.  effective 
■  pan  from  centre  to  centre  of  the  bearing- 
•'  dates,  which  are  each  4  ft.  long,  those  at 
aie  end  of  each  girder  being  mounted  upon 
s  rollers  to  allow  of  the  expansion  and  con- 
raction  due  to  changes  of  temperature, 
iach  main  member  consists  of  an  arch, 
v,  b,  c,  the  thrusts  at  the  end  of  which 
ire  resisted  by  a  horizontal  tie,  D,  instead  of 
oeing  taken  on  abutments,  as  is  the  case 
.vith  masonry  arches  and  also  with  some  in 
ron.  This  arrangement,  however,  saves 
milding  heavy  masonry  supports,  as  the 
pressure  on  the  bed  plates  becomes  vertical. 
The  tie  is  connected  also  to  the  arch  by  up- 
ights,  e,  which  take  up  the  load  brought 
lpon  them  by  the  cross  girders.  The  dis¬ 
tance  between  centres  of  arch  and  tie  at  the 
middle  of  the  span  is  12  ft.,  and  the  up¬ 
rights  are  8  ft.  apart ;  between  the  uprights 
ire  fiat  bars,  g,  6  in.  by  ^  in.,  which  act  as 
oounterbraces  in  distributing  the  load  and 
resisting  undue  distortion  of  the  arch  An 
end  view  of  the  bridge  is  shown  at  Fig.  4. 
a,  a,  are  the  tied  arches,  between  which  is  a 
clear  width  of  25  ft. — they  carry  the  cross 
girders,  b,  8  ft.  apart  from  centre  to  centre 
—and  c,  c,  c,  c,  show  the  positions  of  the 
longitudinal  bearers  under  two  tracks  of 
railway  carried  by  the  bridge.  These 
bearers  are  connected  by  bracket  irons  to 
the  cross  girders. 

In  my  next  paper  I  shall  complete  this 
subject  by  treating  of  the  composition  of 
the  arch  and  tie,  the  uprights,  girders, 
rail-bearers,  and  cover-plates.  I  shall  also 
describe  the  construction  of  the  arch  and 
tie.  Should  the  bridge  prove  attractive, 
possibly  the  Editor  will  let  it  be  followed 
by  other  cardboard  designs. 


SCIENCE  TO  DATE. 


Properties  of  Pure  Boron. — The  pure  amorphous 
boron  recently  prepared  by  Moissan  has  very 
remarkable  chemical  properties.  It  is  infusible 
even  in  the  electric  arc,  but  it  inflames  in  air  at 
700°,  forming  boric  anhydride.  It  combines  with 
sulphur  when  heated  with  that  substance  with 
brilliant  incandescence ;  with  selenium  it  behaves 
similarly,  but  without  incandescence  ;  but  has  no 
action  on  tellurium.  A  similar  gradation  of  pro¬ 
perties  occurs  in  the  case  of  the  halogens,  with 
chlorine  and  bromine  it  unites  with  incandescence, 
while  with  iodine  there  is  no  action.  It  combines 
with  nitrogen  at  high  temperatures,  but  has  no 
action  on  phosphorus,  arsenic,  or  antimony.  On 
contact  with  silver  fluoride  in  a  mortar  there  is  at 
once  incandescence  and  detonation.  It  reduces 
metallic  oxide  like  carbon,  and  even  a  gunpowder 
may  be  made  of  boron,  sulphur,  and  nitre.  It  has 
no  action  on  sodium  and  potassium,  but  silver, 
platinum,  iron,  aluminium,  and  magnesium  combine 
with  it  to  form  borides. 

Photography  in  Colours.— M.  Lippmann,  who 
lately  communicated  to  the  French  Academy  a 
process  for  photographing  the  solar  spectrum,  has 
made  further  progress  with  his  experiments,  and 
has  succeeded  in  improving  the  sensibility  of  the 
film.  He  says  that  “On  the  layers  of  albumino- 
bromide  of  silver  rendered  orthochromatic  by  azaline 
and  cyanine,  I  obtained  very  brilliant  photographs 
of  spectra.  All  the  colours  came  out  at  once,  even 
the  red,  without  the  interposition  of  coloured 
screens,  and  after  an  exposure  of  from  fire  to  thirty 
seconds.”  He  submitted  also  photographs  of  a 
stained  glass  window  of  four  colours — red,  green, 
blue,  and  yellow — a  group  of  draperies,  a  plate  of 
oranges  surmounted  by  a  red  poppy,  and  a  many- 
coloured  parrot.  These  showed  that  the  form  is 
produoed  in  the  photographs  as  well  as  the  colours. 
The  draperies  and  the  bird  required  five  to  ten 
minutes’  exposure  in  electric  light  or  daylight,  the 
other  objects  several  hours  in  diffused  light.  It 
seems  from  this  that  we  are  not  very  far  from  the 
solution  of  the  great  problem  of  photography  in 
colours. 

New  Chemical  Element. — Masrium  is  the  name 
of  a  new  element  which  thiy  have  reason  to  believe 
exists  in  the  mineral  “  Johnsonite,”  an  impure 
manganese  alum  found  in  Egypt.  Johnsonite  con¬ 
tains  about  2  per  cent,  of  masric  oxide.  Masrium 
appears  to  have  an  atomic  weight  of  228,  and  in  its 
reactions  resembles  zinc  and  aluminium,  giving 
white  gelatinous  precipitates  with  ammonia, 
ammonium  sulphide,  and  ammonium  carbonate.  It 
is  distinguished  from  zinc  by  the  insolubility  of  its 
hydrate  in  ammonia,  and  from  aluminium  by 
giving  a  precipitate  with  sulphuretted  hydrogen 
in  an  acetic  acid  solution,  and  one  with  potas¬ 
sium  ferro-cyanide  insoluble  in  dilute  hydrochloric 
acid. 

High-tension  Electricity. — The  use  of  electric 
currents  of  high  potential  and  great  frequency,  such 
as  currents  with  a  potential  of  130,000  volts,  have 
revealed  many  interesting  new  facts.  They  show 
that  the  insulating  power  of  various  bodies  is  only 
relative,  and  that  with  currents  of  a  sufficiently  high 
potential  all  bodies  become  conductors.  Thus  the 
conductivity  of  slate,  which  has  hitherto  been  con¬ 
sidered  a  perfect  insulator,  is  made  manifest  by  the 
establishment  of  the  electric  arc  between  electrodes 
of  slate  pencils  when  a  high-tension  current  is 
used. 

Fogs. — Experiments  are  being  made  on  the  dis¬ 
persion  of  fogs  by  electrical  means.  It  is  found 
that  under  the  influence  of  an  electric  discharge  of 
sufficient  force,  fog  resolves  itself  into  rain,  and  in 
this  way  we  may  hope  to  be  rid  of  our  fogs. 

Crystallised  Anhydrous  Sulphates. — M.  Klobb 
has  succeeded  in  obtaining  the  sulphates  of  zinc, 
copper,  cobalt,  and  nickel,  crystallised  but  yet 
anhydrous.  They  are  prepared  by  adding  the 
ordinary  hydrous  crystallised  sulphates  to  fused 
ammonium  sulphate,  and  then  heating  till  all  the 
ammonium  sulphate  is  volatilised.  _  Anhydrous 
zinc  sulphate  thus  prepared  crystallises  in  colourless 
octahedrons,  which  dissolve  with  extreme  slowness 
in  cold  water,  but  more  rapidly  in  hot  water. 
Anhydrous  copper  sulphate  forms  grey  crystals, 
which  rapidly  dissolve  in  water  forming  the  ordinary 
blue  solution.  Anhydrous  cobalt  sulphate  forms 
red  octahedrons,  which  are  only  slightly  attacked 
by  water,  even  on  boiling  ;  while,  still  more  remark¬ 
able,  the  green  crystals  of  anhydrous  nickel  sul¬ 
phate  are  practically  insoluble  in  hot  or  cold 
water. 
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Electric  tramways  are  generally  superseding 
the  horse  cars  in  the  United  States. 

Distilled  water  has  considerable  solvent  action 
on  glass,  and  even  common  water  dissolves  minute 
quantities.  A  German  chemist  has  estimated  the 
amount  of  glass  dissolved  by  measuring  the  change 
in  the  electrical  conductivity  of  the  water. 

Petroleum  comes  chiefly  from  Russia  and  the 
United  States,  but  the  Assam  (India)  Railway  Co. 
have  a  well  650  ft.  deep,  delivering  700  barrels 
daily. 

A  portion  of  the  test  for  all  United  States  heavy 
guns  now  consists  in  firing  them  with  full  charges 
ten  times  in  as  rapid  succession  as  possible. 

The  juice  of  the  lacquer  tree  ( Rhus  vernicifera) 
is  the  natural  varnish  used  by  the  Japanese  for  their 
famous  lacquer  work.  Sixteen  years  ago  specimens 
were  brought  from  Japan  to  Frankfort,  and  from 
seeds  of  these  there  are  now  thirty-four  trees,  30  ft. 
high  and  2  ft.  in  circumference.  It  is  intended  to 
push  their  cultivation  and  make  lacquering  a  German 
industry. 

Kid  gloves  should  be  mended  with  fine  cotton 
thread,  and  not  with  silk,  as  the  latter  cuts  the  kid 
more. 

Mineral  lubricating  oils  have  no  action  on  copper 
and  zinc,  and  of  other  metals  they  act  least  on  brass 
and  most  on  lead. 

It  is  said  that  metal  surfaces  can  be  effectively 
protected  by  dipping  them,  after  chemical  cleaning, 
into  a  cold  bath  of  one  grain  isinglass  dissolved 
(with  boiling)  in  one  ounce  of  water. 

The  most  perfect  preservative  of  the  colours,  etc., 
of  fish,  insects,  and  animal  specimens  is  carbolised 
oil.  Cocoanut  oil  is  the  best,  and  a  little  carbolic 
acid  is  added  to  it. 

A  new  telephone  has  been  invented  which  is 
independent  of  insulators,  is  small,  of  simple 
mechanism,  can  be  made  cheaply,  and  is  easily 
set  up.  The  receiver  is  attached  to  the  operator’s 
ear,  so  as  to  leave  his  hands  at  liberty  to  write. 

To  restore  faded  manuscripts  so  that  they  may  be 
more  easily  photographed,  Herr  Liesegang  recom¬ 
mends  passing  them  through  a  weak  bath  of  am¬ 
monium  sulphide. 

The  active  crater  of  Tongariro,  the  volcano  in 
North  Island,  New  Zealand,  is  in  a  state  of  erup¬ 
tion. 

During  1891  nearly  19,000,000  gallons  of  water 
were  used  by  the  Metropolitan  Fire  Brigade  to 
extinguish  fires  in  London.  About  one-third  of 
this  was  taken  from  the  river,  canals,  and  docks. 
There  were  2,892  calls  for  genuine  fires. 

To  restore  the  elasticity  of  indiarubber  articles, 
steep  them  for  a  few  minutes  in  a  mixture  of  2  parts 
water  and  1  part  ammonia. 

A  mechanical  engineer  of  New  York  has  made 
a  set  of  chessmen  of  silvered  bronze.  All  the  pieces 
are  historical  and  contemporary,  having  the  costumes 
and  equipments  of  1194.  It  took  him  six  years. 

A  marble  cutter  has  made  a  small  working  engine 
of  marble.  It  has  a  vertical  piston  and  two  side 
fly-wheels;  its  height  is  23  in.,  and  it  is  10  in.  by 
20  in.  square.  It  comprises  100  pieces  of  marble, 
held  together  by  twelve  brass  screws,  and  it  is 
worked  by  air  pressure. 

It  is  said  that  there  are  over  100  electric  elevators 
in  New  York  City. 

A  singular  phenomenon,  lately  pointed  out  but 
not  yet  explained,  is  that  the  interior  of  a  piece  of 
mild  steel  may  be  raised  to  the  fusing  point  while 
the  outside  remains  solid. 

All  the  dynamos  used  at  the  Chicago  Exhibition 
will  be  installed  in  the  Machinery  Hall,  occupying 
a  space  aDout  700  ft.  long  and  110  ft.  wide,  or  about 
77,000  square  feet.  Here  electric  power  to  the 
extent  of  22,000  horse-power  will  be  obtained  from 
dynamos  of  the  principal  manufacturers  of  the 
world. 

One  of  the  biggest  rocks  moved  in  railway  con¬ 
struction  in  America  was  recently  excavated  on  the 
Mexican  Southern  line.  It  was  120  ft.  in  height, 
and  measured  over  1, 000  cubic  yards.  Six  dynamite 
cartridges  were  successively  fired  under  it,  and  at 
the  sixth  the  giant  boulder  rolled  away. 

A  firm  of  American  distillers  have  discovered 
how  to  make  whisky  which  is  quite  odourless,  and 
yet  retains  all  its  other  properties. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Shipbuilding  Trade. — There  is  stagnation  in 
almost  every  quarter.  At  present,  writes  our 
Liverpool  correspondent,  eighty-five  vessels,  of  a 
total  tonnage  of  84,317,  are  laid  up,  owing  to  poor 
freights.  The  shipbuilding  yards  are  doing  little, 
and  the  launches  are  few. 

Engineering  Trade. — In 'the  Lancashire  district 
stationary  engine  building  section  scarcely  any  new 
orders  of  moment  are  being  placed,  while  only 
those  machine  tool  makers  who  are  engaged  on  work 
of  a  special  character  are  at  all  busy.  Boiler  makers 
report  very  little  business.  Considerable  satisfac¬ 
tion  has  been  manifested  in  connection  with  the 
performance  of  some  ten- wheeled  locomotives  which 
were  made  by  a  Manchester  firm  for  the  New  South 
Wales  Government.  These  engines  have  proved 
highly  satisfactory,  while  those  of  American  manu¬ 
facture  have  been  shown  to  be  unsuitable’for  the 
lines,  owing  chiefly  to  their  excessive  weight.  Ship¬ 
building  on  the  Mersey  remains  in  a  state  of  stag¬ 
nation,  while  marine  engineers  have  no  new  work 
of  any  kind  coming  forward.  Many  of  the  large 
textile  machinists  are  becoming  very  slack,  while 
the  few  orders  that  have  been  placed  have  only  been 
obtained  by  the  very  lowest  tendering.  The  iron 
trade  of  the  district  continues  dull,  and  is  charac¬ 
terised  by  a  want  of  confidence  with  regard  to  the 
future,  operations  being  necessarily  restricted. 
Notice  of  reduction  in  wages  has  been  served  upon 
the  engineers  of  the  Tyne  and  Wear  ;  some  18,000 
men  will  be  compelled  to  suffer  a  reduction  of  10 
per  cent.  The  feeling  of  the  men,  who  seem  to 
understand  the  state  of  the  labour  market,  tends 
towards  a  settlement  without  any  strike.  The  two 
recent  strikes  have  evidently  shown  the  folly  of 
turning  out  in  the  face  of  a  falling  market. 

Coal  Trade. — The  principal  event  of  the  week 
has  been  the  tapping  of  the  Barnsley  seam  of  coal 
at  the  Oanklow  sinkings  of  Sir  John  Brown  &  Co., 
Ltd.,  at  a  depth  of  420  yards  below  the  surface. 
The  bed  of  coal  at  this  point  is  8  ft.  thick.  Sink¬ 
ings  are  also  being  continued  at  the  I’arkgate  seam, 
which  will  most  likely  be  found  at  a  depth  of 
620  yards.  Barnsley  coal  is  quoted  at  from  10s.  to 
10s.  9d.  per  ton.  Steam  coal  sells  quickly  at  from 
9s.  to  9s.  6d.,  and  manufacturing  coal  at  from  4s.  6d. 
to  6s.  At  Newcastle  gas  coals  are  firmer  and  steam 
coals  are  in  demand.  Household  coals  are  slacker, 
bunker  coals  cheaper  and  more  plentiful.  Coke  is 
likewise  easier. 

Building  Trade. — Our  Birmingham  correspon¬ 
dent  writes : — Both  sides  in  the  strike  having 
waived  points  the  strike  has  ceased.  The  grant  by 
the  London  men  of  5s.  per  week,  bringing  up  the 
strike  pay  to  22s.  per  week,  strengthened  the  case 
considerably  for  the  men.  In  Kochdale  and  district 
the  threatened  strike  of  joiners  has  been  averted, 
the  masters  having  agreed  to  pay  the  extra  ^d.  an 
hour  which  was  demanded  by  the  men.  This  makes 
the  wages  8Jd.  per  hour,  which  is  the  same  as  was 
paid  a  few  years  ago,  this  rate  of  pay  dating  from 
July  1.  At  Colne  the  employers  have  agreed  to 
raise  the  rate  of  wages  from  8d.  to  Ski.  per  hour. 

Iron  and  Steel  Trades.— At  Sheffield  the  iron 
and  steel  trades  are  fair.  Best  brands  of  crucible 
steel  find  a  ready  market,  but  there  is  no  demand 
for  common  qualities.  The  work  at  the  rolling 
mills  and  tilt  forges  increases,  but  improved  busi¬ 
ness  is  more  noticeable  in  cycle  trade  work  than  in 
the  specialities  for  which  Sheffield  is  famed.  At  the 
Middlesbro’  iron  market  prices  showed  an  upward 
tendency,  the  reason  being  that  manufacturers  have 
had  great  difficulty  in  restarting  the  furnaces  ;  and 
though  fifty-five  furnaces  are  in  blast,  they  are 
producing  very  little  iron,  and  in  some  cases  what 
is  made  is  of  such  poor  quality  that  it  has  been  put 
back  into  the  furnaces.  It  is  probable  that  it  will 
be  near  the  end  of  this  month  before  any  consider¬ 
able  quantity  of  No.  3  is  made.  Merchants  have 
been  selling  No.  3  for  prompt  delivery  at  41s.  per 
ton,  but  makers  quote  more.  Buyers  offer  40s.  for 
July  deliveries,  and  for  July-September  39s.,  but 
sellers  will  not  entertain  these  figures.  Middlesbro’ 
warrants  have  risen  above  Scotch,  present  price 
being  41s.  2d.  Finished  iron  and  steel  works  are 
more  fully  employed.  Common  iron  bars  are 
£5  10s.  ;  best  bars,  £6  ;  iron  ship  plates,  £5  5s.  ; 
iron  angles,  £5  2s.  6d.  ;  steel  ship  plates,  £5  17s.  6d. ; 
steel  angles,  £5  12s.  6d.  :  all  less  2 is  and  f.o.t.  for 
large  lots.  Blast  furnace  coke  is  13s.  3d.  per  ton 
delivered. 

Fire  Brick  Trade.  — The  fire  brick  and  sanitary 
pipe  trade  in  Durham  county  is  brisk. 
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Carriage  Trade. — In  Liverpool  there  are  a  few 
men  inquired  for  ;  both  body  makers  and  carriage 
painters  are  in  request. 

Chemical  Trade. — Chemicals  remain  steady, 
with  a  good  demand,  especially  for  soda  ash  and 
bleaching  powder. 

Cotton  and  Flannel  Trades. — These  continue 
to  be  in  a  very  bad  condition,  particularly  the 
former. 

Nut  and  Bolt  Trade.- — This  is  very  dull ;  one 
of  the  largest  works  in  the  Midlands  avers  that  it  is 
ten  years  since  they  were  so  slack. 

Electro  and  Silver  Trades.— The  Sheffield 
silver,  plated,  and  Britannia  metal  trades  are 
greatly  depressed. 

Cutlery  Trade. — The  statements  made  in  Shef¬ 
field  of  late  concerning  the  slackness  of  trade  are 
amply  borne  out  by  the  circumstance  that  three 
firms  have  asked  for  reductions  of  5  per  cent.  The 
men  in  one  instance  have  given  a  fortnight’s  notice 
to  leave  their  employment. 

Plumbers’  Trade. — Our  Liverpool  correspondent 
writes  : — There  is  no  alteration  to  note  ;  the  amount 
of  work  is  moderate.  Plumbers  are  wanted  for 
Bolton,  and  8ki.  per  hour  is  offered. 

Timber  Trade. — This  is  very  quiet.  The  market 
is  certainly  firmer,  and  in  some  cases  a  rise  in  prices 
has  been  recorded.  A  fine  parcel  of  Sequoia  planks 
(California  redwood)  has  been  sold.  Some  of  the 
planks  measured  6  in.  by  46  in.  This  is  an  extra 
width  even  for  this  wood,  the  average  size  being 
about  3  in.  by  35  in.  ;  prices  averaged  2s.  6d. 
White  wood  fetched  Is.  ;  American  oak,  2s.  2d.  ; 
walnut,  2s.  fid.  ;  ash,  lOd.  per  cubic  foot ;  and 
walnut  boards,  3^d.  per  foot  super.  Our  Liverpool 
correspondent  writes  : — There  have  been  large  sales 
of  timber,  including  277  tons  lignum  vitte,  30  tons 
Malabar  ebony,  also  large  quantities  of  mahogany, 
rosewood,  cedar,  satin  wood,  walnut,  and  hickory 
spokes. 

Sheet  Metal  Trade. — Shipments  of  tin  plates 
for  abroad  have  been  well  kept  up,  in  fact,  in  excess 
of  production,  so  that  stocks  have  been  lowered. 
Prices  consequently  show  a  slight  advance.  Block 
tin  has  advanced  in  the  last  few  weeks  £10  per  ton. 
Zinc  and  lead  are  a  little  easier  in  price.  Copper 
remains  at  about  the  same  quotation.  Manufacturers 
of  tin  and  iron  goods  are  fairly  busy  just  now,  baths, 
trunks,  and  such  articles  being  in  good  demand. 
London  trade  is  somewhat  dull. 

Hat  Trade. — This  is  dull.  The  strike  at  Ather- 
stone,  in  respect  to  women  doing  alleged  men’s 
work,  is  watched  with  great  interest  by  the  workers 
in  Stockport  and  Denton. 

- ♦♦♦ - 

SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plumc,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letter  from  a  Correspondent. 

Jewellers'  Examinations.— H.  S.  G.  ( London , 
S.  TV.)  writes “  Seeing  the  great  interest  so  many 
of  your  readers  take  in  jewellery  matters,  and 
knowing  that  you  have  a  very  large  number  of 
working  jewellers  among  them,  I  have  thought 
the  following  questions,  set  by  the  City  and  Guilds 
of  London  Institute  for  their  examination  in 
the  elementary  grade  of  goldsmiths’  work,  would 
prove  interesting.  The  questions  were  fourteen  in 
number,  of  which  not  more  than  ten  were  to  be 
answered  Three  hours  were  allowed  for  the  paper. 
1.  Classify,  according  to  their  respective  branches 
or  departments,  the  workmen  employed  in  a  large 
jewellery  manufactory,  where  various  kinds  of  per¬ 
sonal  ornaments  are  produced.  2.  Give  the  processes 
in  making  a  bracelet  fths  of  an  inch  w’ide  (lined 
or  not)  up  to  the  point  of  receiving  its  ornamenta¬ 
tion.  3.  Describe  the  mechanism  at  the  back  of  a 
diamond  star  which  may  be  used  as  a  hairpin, 
brooch,  or  pendant.  4.  Explain  the  meaning  of 
‘flush  joint,  ‘mitre  joint,’  and  ‘  reversible  joint,’ 
5.  Describe  briefly  the  following  tools  and  their 
uses  :  treblet,  rimer,  drill-stock,  belehering  pliers, 
scorpers.  6.  Name  five  varieties  of  ornamental 
engraving,  and  describe  bow  different  effects  are 
obtained  in  any  three  of  these  varieties.  7.  What 
do  you  understand  by  repousse  work,  and  in  what 
does  it  differ  from  chasing?  8.  Explain  carefully 
what  is  meant  by  the  ‘  repairing '  of  cast  figures. 
9.  Describe  the  kind  of  surfaces  to  which  wire  deco¬ 
ration  should  be  applied.  10.  How  would  you  pro¬ 
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ceed  to  make  wire  decoration,  and  on  what  parts  of 
any  ornament  should  it  be  arranged,  (a)  in  bands, 

(b)  in  separate  design?  11.  Give  some  account  of 
the  process  of  champlevi  and  cloisonni  enamel-  , 
ling,  and  describe  the  different  effects  produced,  i 
12.  What  is  the  best  style  of  ‘  cut  out  ’  for  trans¬ 
parent  enamels  ?  13.  Name  and  describe  not  more  i 
than  six  different  styles  of  finish  for  goldsmiths' 
work.  14.  Describe  fully  the  process  of  dry  colour¬ 
ing.  In  the  practical  test  the  student  had  four  hours 
allowed  in  which  he  had  to  do  one  of  these  three  i 
things 1.  Set  out  a  given  engraved  pattern.  2.  1 

Trace  and  beat  up  the  general  effect  of  a  given 
design  in  embossing  or  repoussd.  3.  Shape  and 
turn  up  a  given  geometric  form  ready  for  wire 
decoration.” 

H.— Questions  Answered  by  Editor  and  Staff. 

Fretwork.  —  J.  H.  (Walsall).  —  Without  seeing 
the  fretwork,  it  is  impossible  to  be  sure  where  the 
fault  is;  but  as  J.  H.  mentions  piano  panels,  we 
may  say  that  (1)  these  are  cut  by  practised  workmen 
at  good  machines  driven  very  rapidly.  (2)  They 
are  not  varnished,  but  polished.  (3)  The  polisher 
has  had  considerable  experience  of  fretwork.  J.  H. 
might  try  the  following:  Oil  with  raw  linseed-oii 
the  fretwork,  doing  every  part  of  the  cut  surfaces.  ' 
wiping  off  as  much  of  the  superfluous  oil  as  possible; 
then  give  a  coat  of  French  polish  to  the  cut  edges 
with  a  brush  ;  with  No.  0  glass-paper  rub  off  all  that 
has  run  on  the  flat  surfaces,  and  then  polish  with 
care.  I  have  seen  polishers  do  fretwork,  and  they 
had  a  small  flannel  rubber  with  a  penny  in  it,  and 
were  careful  not  to  put  too  much  polish  in  the  ' 
rubber  at  any  time.  The  coin  kept  the  rubber  flat,  % 
and  less  likely  to  catch  edges  of  the  fretwork.—  v 
B.  A.  B. 

Slot  Machine.— A.  W.  (Lytham).—  An  article  I 

will  shortly  appear. 

Patent  Office  Rules.— S.  E.  (Upper  Clapton).— 
The  quickest,  most  certain,  and,  therefore,  most  | 
satisfactory  course  for  our  correspondent  to  follow  I 
is  to  make  a  visit  to  the  sale  rooms  of  the  Patent  i 
Office,  38,  Cursitor  Street,  Chancery  Lane,  and  ask  1 
the  clerk  to  show  him  a  copy  of  the  rules  containing  I 
the  fees.  He  will  then  have  to  write  on  a  strip  I 
of  paper  the  title  of  what  he  wants,  take  it  to  the  I 
pay-room,  hand  it  in  at  the  ■window,  together  with  I 
the  sixpence,  when  the  receipt  will  be  handed  to  9 
him,  which  he  takes  to  the  clerk  at  the  counter,  1 
who,  on  receiving  it,  will  band  him  the  publication  j 
Stamps  are  not  received,  and  all  money  has  to  be  I 
remitted  by  P.O.O.  when  other  than  personal  appli-  I 
cation  is  made.  The  office  is  open  daily  from  10  tc  I 
4  p.m.— C.  E. 

Darkening  Oak  by  Fumigation.— J.  H.  (Wal 

sail).— This  is  without  a  doubt  the  most  practical  and 
cleanly  plan  to  adopt  for  oak ;  but  I  am  not  quite 
sure  that  it  is  so  effective  for  mahogany,  this  being 
usually  darkened  by  wiping  over  with  a  solution  oi 
bichromate  of  potash,  carbonate  of  soda,  or  com¬ 
mon  washing-soda,  then  allowing  it  to  stand  a  few 
hours  or  overnight,  wiped  over  with  red  oil,  made  by 
steeping  i  lb.  of  alkanet  root  in  one  pint  of  linseed- 
oil.  To  darken  the  oak  by  fumigation,  you  will 
require  an  air-tight  box,  of  a  size  suitable  to  contain 
the  goods.  A  well-made  packing-case  will  do,  with 
strong  brown  paper  pasted  over  the  joints;  if  a 
square  of  glass  is  inserted  to  enable  you  to  see  the 
progress  being  made,  so  much  the  better.  The 
liquid  ammonia  (880)  should  stand  on  the  bottom  of 
this  case  in  open  dishes,  to  allow  the  fumes  to  play 
round  the  goods.  For  a  box  9  ft.  long,  6  ft.  high,  by ! 

3  ft.  6  in.  wide,  half  a  pint  of  ammonia  is  generally  I 
sufficient.— Lifeboat. 

Work  —A.  F.  (Luton).— This  is  published  weekly 
at  Id.,  monthly  at  6d.,  and  yearly  (bound)  at  7s.  6d.  i 

Frame  Making.— J.  T.  M.  (19,  Ivory  Street,' 
Burnley)  asks  for  the  address  of  J.  A.  (Small- , 
heath). 

Limelight.— Stager.— To  buy  the  whole  appa¬ 
ratus  for  limelight  would  cost  about  £8.  I  should 
advise  buying  lens,  about  £1  5s. ;  gas  jet,  15s.  Have 
a  retort  made  of  strong  sheet  iron,  and  make  your 
own  washing  bottles.  There  is  great  danger  to  a 
novice  in  making  his  own  gas.  The  best  way 
would  be  to  buy  the  bottles  of  gas,  returning  the 
bottles  when  empty.  If  you  are  resolved  to  make 
your  own  gas,  I  can  give  you  instructions  how  to  go 
to  work. — W.  C. 

Condenser.— S.  G.  (Cork).— I  cannot  recommend 
the  automatic  condenser  mentioned  on  p.  113,  as  so 
far  it  has  not  proved  a  practical  success,  and  in 
fact,  on  the  face  of  it,  it  seems  contrary  to  physical 
laws  that  it  should  act.  You  do  not  say  what  kind 
of  a  condenser  you  have  in  charge  :  whether  it  is  a 
jet  condenser  or  surface.  If  it  is  a  surface  con¬ 
denser  it  should  have  a  condensing  surface  equal  to 
half  the  heating  surface  of  the  boiler.  A  jet  con¬ 
denser  should  not  be  of  less  capacity  than  one- 
fourth  of  that  of  the  cylinder  which  exhausts  into 
it,  and  in  quick-running  engines  it  should  be 
one-half  the  capacity  of  the  cylinder.  The  injec¬ 
tion  water  should  be  about  thirty  times  the  weight 
of  steam  condensed,  and  the  injection  orifice  in 
square  inches  one-tenth  of  the  number  of  cubic 
feet  of  injection  water  per  minute.  If  you  will 
send  full  particulars  of  the  engine  and  condenser.  I 
may  be  able  to  help  you  with  advice  in  this  special 
case.— F.  C. 

Gravity  Battery.— Constant  Reader.— This 

is  a  variety  of  the  Daniell  or  sulphate  of  copper 
battery  without  a  porous  cell.  A  copper  plate  con¬ 
nected  to  a  wire  is  placed  at  the  bottom  of  a  glass 
or  stonewarejar,  and  covered  with  copper  sulphate 
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ystals.  A  massive  casting  of  zinc  in  the  form  of 
crow’s  foot  is  amalgamated  with  mercury,  and 
spended  from  the  top  of  the  jar  over  the  copper 
ate.  A  solution  of  sulphate  of  zinc  is  then  poured 
to  the  cell  until  it  just  covers  the  zinc  element. 
3  sulphate  of  copper  is  heavier  than  sulphate  of 
qc,  its  superior  specific  gravity  keeps  it  at  the 
atom  of  the  cell  as  long  as  it  is  undisturbed  ; 
;nce  the  name  of  the  battery.  But  why  use  this 
r  a  microphone  when  one  of  the  dry  batteries  are 
finitely  superior!— G.  E.  B. 

Castings  for  Small  '  Dynamo.— A  Constant 
eader.— Assuming  that  you  mean  10  c.-p.  lamps, 
ien  five  such  lamps  will  require  a  50  c.-p.  dynamo, 
tie  castings  for  a  50  c.-p.  Siemens  should  be  as 
Hows Field  magnets,  6  in.  x  4  in.  x  J  in. ;  arma- 
ire,  laminated,  4  in.  x  2$  in.  The  castings  for  a 
c.-p.  Gramme  should  be  :  Four  field-magnet  cores, 
ich  2  in.  x  I'  in. ;  armature,  3Jin.  diameter  x  2  in. 
;ep.  The  castings  for  a  50  c.-p.  Manchester  should 
3  two  field-magnet  cores,  4J  in.  x  1£  in  :  armature, 
in.  diameter  x  2  in.  deep.  Any  of  these  may  be 
itained  from  Mr.  Bottone,  who  will  also  tell  you 
hat  wire  to  wind  on  the  castings.  Full  direc- 
ons  for  making  dynamos  of  this  class  were  given 
i  Nos.  92,  94,  97,  and  99,  Yol.  II.  of  Work.- 
.  E.  B. 

Metal. — A.  W.  P.  (Leeds). — The  piece  of  metal 
^closed  was  aluminium.  Although  aluminium 
oes  not  occur  in  the  metallic  state,  yet  as  oxide 
nd  silicate  (clay)  it  is  one  of  the  main  constituents 
f  the  earth's  crust.  It  is  generally  prepared  from 
cryolite,"  a  double  fluoride  of  aluminium  and 
idium.  The  cryolite  is  mixed  with  half  its  weight 
f  common  salt,  and  heated  with  sodium  in  an  iron 
r  earthern  crucible.  The  liberated  aluminium 
affects,  in  the  melted  state,  at  the  bottom,  and  is 
rawn  off.  It  is  used  in  jewellery,  for  making  light 
bemical  weights  and  the  beams  of  small  chemical 
alances,  and  in  the  mountings  of  astronomical 
istruments.  It  is  now  coming  into  use  for  house- 
old  utensils.  Aluminium  gold  is  an  alloy  of  one 
art  aluminium  and  nine  parts  copper.— F.  B.  C. 

Violoncello.— H.  H.  M.  (St.  Leonards-on-Sea). — 
he  editor  is  making  arrangements  for  the  publi- 
ation  of  Instructions  for  making  a  Violoncello,  and 
is  expected  that  these  will  appear  in  the  current 
olume  of  Work.  The  same  materials  are  used  as 
ir  violin,  but,  of  course,  the  sizes  are  much  larger, 
ou  will  find  the  address  you  ask  for  in  the  adver- 
isement  column.— B. 

Rubber  Tire.— S.  B.  (Ardwick).— S.  B.  will  find 
11  the  information  he  requires  in  the  last  of  the 
sries  of  papers  on  Safety  Bicycle  construction  in 
Fork.  (See  Indexes.)  He  must,  with  a  sharp  knife, 
lake  a  clean  straight  cut  2  in.  long  on  both  the 
token  ends  of  his  tire,  first  wetting  the  knife  in 
lean  water.  Wipe  the  cuts  dry,  and  smear  with 
libber  solution ;  leave  unjoined  for  two  hours  or  so, 
ben  join  evenly,  and  it  will  hold  at  once,  and  may 
e  put  on  the  wheel  immediately. — A.  S.  P. 

Melting  Old  Tins.— Claudius.— I  do  not  think 
likely  that  a  fortune  can  be  realised  by  this  means, 
f  it  were  possible  for  you  to  obtain  them  in  very 
irge  quantities  for  nothing,  as  was  the  case  years 
go,  and  had  plenty  of  time,  it  might  pay  you  very 
ell ;  but  you  will  find  that,  as  soon  as  people  know 
bat  any  waste  substance  has  a  value,  they  will 
/ant  to  be  paid  for  it ;  and  I  think  it  very  doubtful 
ideed  that  you  would  be  able  to  get  a  constant 
apply  of  tins  to  pay  for  the  expense  and  trouble 
ou  propose.  You  might,  however,  try  a  simple 
oethod,  as  you  have  a  lot.  Build  a  rough  brick 
replace  that  will  support  an  oblong  cast-iron  pan, 
bout  15  in.  by  10  in.  by  3  in.  deep,  and  h  in.  thick, 
’ut  in  this  pan  two  or  three  pounds  of  metal  for  a 
tart,  and  having  your  tins  handy,  and  a  pair  of 
lose  tongs,  place  them  in  it.  Melt  out  the  bottoms, 
hen  melt  the  side  seam  open,  let  them  get  well  hot 
11  over  in  the  metal  and  wipe  them  into  the  pan,  and 
hrow  on  one  side.  You  will  find  the  metal  in  the 
an  rapidly  increase  in  bulk.  The  best  thing  to  do 
vith  it  is  to  make  tinmen’s  solder  of  it.— R.  A. 
Hammer.— J.  A.  M.  (Tierkelly).  — 

'he  figure  shows  an  Oliver  hammer. 

,  a,  are  two  stout  wooden  posts  driven 
e'eply  into  the  ground.  Between  these 
here  is  pivoted  on  dead  centres  a  piece 
f  wood,  b,  either  round,  or  square,  or 
'olygonal  in  section.  Iron  centres  are 
riven  into  the  ends  of  b,  and  these 
ivot  upon  stud-bolts,  c,  C.  The  pivots, 
nd  the  countersunk  holes  in  which 
hey  work,  should  be  case-hardened,  and 
ron  bands,  D,  D,  should  be  shrunk  on, 
o  prevent  b  from  being  split  out  at  the 
nds.  e  is  the  hammer-shaft,  mortised 
ato  b  ;  and  bands,  f,  f,  are  shrunk  over 
;,  on  each  side  of  e,  to  prevent  the  con- 
ussion  of  the  hammer-blows  from  split- 
|  ing  the  wood.  The  hammer-head,  g,  is 
l  ecessed,  as  shown,  to  receive  top 
wages,  and  corresponding  bottom 
wages  are  let  into  the  anvil,  h,  which 
n  turn  rests  upon  a  massive  anvil-biock, 

.  The  hammer  is  worked  by  the  foot 
ipon  the  treadle-board,  k.  To  the  far 
nd  of  k  one  end  of  a  chain,  l,  is  attached, 
he  other  end  of  l  being  fastened  to  a  long 
lastic  pole  of  wood,  m.  A  short  lever,  n,  is  also 
astened  to  the  chain  between  k  and  m,  and 
ieing  further  driven  over  b,  of  which  it  forms 
n  integral  portion,  moves  b  on  its  pivots,  and 
auses  e  and  g  to  descend  with  the  treadle,  k. 
>n  the  release  of  the  foot,  the  spring-bar  m  pulls 


G  up ;  m  is  tenoned  into  a  stout  beam,  o,  fastened  to 
the  wall.  I  give  no  dimensions,  but  the  drawing  is 
proportional  ;  so  that,  knowing  the  class  of  work 
required,  you  may  make  it  of  large  or  of  small  size. 
As  regards  the  drop-hammer,-  there  are  several 
forms.  I  know  one  which  is,  I  believe,  that  most 
commonly  used.  There  is  a  pulley,  to  which  a 
broad  stout  belt  is  fastened,  the  hammer  being 


1—  -  - -i 

Oliver  Hammer  and  Parts. 

attached  to  the  lower  end  of  the  belt.  The  pulley 
is  turned  round  when  required,  and  to  any  height 
required  within  the  range  of  the  machine,  by  means 
of  friction  cones,  operated  with  a  disengaging 
clutch.  When  the  clutch  is  released,  the  hammer 
falls  ;  on  throwing  it  into  gear  again,  the  hammer 
is  lifted.  The  clutch  is  controlled  by  means  of  a 
lever  handle  within  reach  of  the  attendant.— J. 

Back  Gear  for  31  in.  Lathe _ O.  B.  (Hanley). 

— Fig.  1  will,  I  think,  show  you  all  you  want ;  you 
must,  of  course,  be  guided  by  your  castings  for  the 
main  dimensions.  To  throw  in  the  back  gear,  pull 
out  the  pin,  e,  which  in  Fig.  1  engages  in  the  groove, 
C  ;  and  slide  the  back-shaft,  B,  to  the  left  about  one 


W 

rig;  l.  Fjg  z. 

Lathe  Gear.  Fig.  1.—  Plan  of  Geared  Headstock  -with  Sliding 
Back-shaft.  Fig.  2.— Elevation  of  Geared  Headstock  with 
Clamping  Nut  on  Mandrel. 


inch,  so  that  the  wheels  engage ;  then  put  the  pin,  e, 
back  again,  so  as  to  work  in  the  groove,  d.  Instead 
of  having  a  nut  on  the  face  of  the  mandrel  wheel  to 
secure  the  pulley  and  wheel  together,  have  a  nut,  f, 
on  the  mandrel,  by  means  of  which  the  pulley,  j, 
can  be  clamped  against  the  wheel,  k,  at  h  ;  there 
may  be  a  spring  washer  between  the  bosses  of  these 
two  wheels,  just  to  keep  them  apart  at  the  rims 


when  revolving  separately.  This  is  a  much  better 
plan  than  the  ordinary  way  with  small  lathes,  in 
which  the  pulley  must  run  fast ;  because  by  this 
means  the  pulley  can  be  turned  inside,  and  the 
whole  may  be  in  perfect  balance  ;  whilst  with  the 
usual  plan,  even  if  the  little  lock-nut  is  balanced  in 
one  position  it  will  be  slightly  out  of  balance  in 
the  other.  Besides  this,  with  the  nut,  f,  upon  the 
mandrel,  the  whole  of  the  front  of  the  large  gear 
wheel  is  free  for  utilising  as  a  division  plate,  as 
shown  in  Fig.  2,  which  is  a  view  in  elevation  of  a 
somewhat  larger  headstock.  In  both  these  head- 
stocks  the  end-long  pressure  on  the  mandrel  caused 
by  boring  is  taken  by  a  washer  and  pair  of  lock¬ 
nuts,  G,  and  not  by  a  tail-pin,  which  leaves  the 
tail  end  of  the  mandrel  quite  free  to  receive  change- 
wheels  of  any  size  on  the  seating,  M,  M.  Besides 
this,  the  mandrel  may  be  bored  right  through, 
which  should  be  the  case  on  small  lathes  for  metal 
turning,  so  that  metal  rods  or  wire  may  be  passed 
up  through  the  universal  chuck  into  the  mandrel, 
whilst  a  screw,  etc.,  is  made  on  the  end  and  cut  off, 
etc.  etc.  I  would  strongly  advise  the  taper  hole  in 
the  mandrel  should  be  made  to  take  the  smallest 
size  of  Morse  taper,  and  that  in  the  moving  head- 
stock  should  be  the  same  ;  get  a  twist-drill  or  small 
chuck  of  the  correct  size,  and  make  the  holes  to  suit 
it.  In  my  opinion,  55°  is  too  sharp  for  the  point  of 
the  lathe  centres ;  I  would  have  them  60°,  partly 
because  most  mandrels,  taps,  etc.,  that  you  buy  are 
centred  to  that  angle— which  is  almost  universal  in 
America,  whilst  72°  and  80°  are  common  in  England. 
Also,  it  is  very  convenient  to  make  the  screw  in  the 
cylinder  of  the  poppet  long  enough  to  push  out  the 
back-centre  when  cylinder  is  drawn  in.— F.  A.  M. 

New  Galvanising  Process.— T.  E.  W.  &  Son 

(Birmingham).— This  is  the  property  of  the  London 
Metallurgical  Company,  Turnmill  Street,  London, 
E.C.  Tests  of  the  tensile  strength  of  wire  recently 
made,  and  the  results  indicated,  were  as  follows  : — 
Steel  wire  uncoated  gave  a  breaking  load  per  square 
inch  of  165  tons.  The  same  wire,  galvanised  by  ordi¬ 
nary  process,  150  tons;  and  coated  by  the  new 
process,  165  tons.  Many  other  experiments  with 
favourable  results  have  been  carried  out  by  Mr. 
David  Kircaldy  and  Mr.  Arnold  Philip,  of  the 
Royal  School  of  Mines,  and  the  report  of  the  latter 
is  very  interesting.  The  company  do  not  propose 
to  work  the  process  themselves,  but  will  grant 
licences;  and  they  already  have  received  a  number 
of  applications,  some  of  which  bave  been  arranged. 
-R.  A. 

Sea  going  Engineer.  —  Sirius.— Our  correspon¬ 
dent  is  quite  right  in  his  views  as  to  being  qualified 
as  a  mechanic  for  this  purpose,  and  he  cannot  do 
better  than  be  apprenticed  to  some  good  firm  of 
marine  engine  makers,  where  he  will  have  the 
opportunity  of  learning  his  business  thoroughly ; 
and  if  steady,  sober,  persevering,  and  attentive  to  bis 
orders  and  duties,  need  have  no  fear  but  that  he 
will  get  on.  As  his  letter  does  not  give  us  any  idea 
of  what  part  of  the  kingdom  he  resides  in,  it  is  diffi¬ 
cult  to  advise  him  as  to  what  firm  he  should  apply 
to.  There  are  few  large  sea-poi  ts  in  the  north 
and  east  coasts  where  there  are  not  marine  engine 
makers,  but  if  our  correspondent  will  let  us  know 
where  be  resides,  we  might  be  able  to  indicate  a 
suitable  one  to  apply  to  near  him.  One  thing  our 
correspondent  must  carefully  bear  in  mind,  if  he 
becomes  an  apprentice ;  and  that  is,  to  apply  his 
spare  time  to  improving  his  knowledge  in  me¬ 
chanics,  mechanical  drawing,  arithmetic,  and 
natural  philosophy,  as  well  as  learning  to  use  the 
tools,  and  making  himself  a  good  mechanic.  For¬ 
tunately,  in  the  present  day  there  are  such  enor¬ 
mous  facilities  afforded  to  those  who  are  wise 
enough  to  avail  themselves  of  them,  in  the  shape  of 
evening  classes,  in  most  large  towns,  that  ignorance 
in  such  matters  can  only  be  looked  on  as  a  disgrace 
to  anyone.  It  is  not  by  any  means  a  necessity 
that  a  good  mechanic  should,  or  must,  necessarily 
be  a  bad  scholar.  The  better  a  man  is  qualified  to 
hold  a  high  position,  the  more  likely  he  is  to  get  it, 
and  retain  it  when  got.  The  main  object  of  all 
young  men  should  be  to  rise  in  the 
world,  and  to  qualify  themselves,  whilst 
young  and  able  to  do  so,  for  so  doing. 
The  mere  fact  of  a  person  producing  his 
indentures  to  show  that  he  was  so  long 
under  a  certain  firm  no  more  proves  that 
he  Is  a  mechanic,  or  capable  of  carrying 
out  work,  than  his  bare  word  would 
prove  it.  All  persons  intending  to  go 
to  sea  as  engineers  afloat  in  charge  of 
machinery  have  to  pass  a  proper  ex¬ 
amination  by  practical  men  to  prove 
their  fitness;  therefore,  our  correspon¬ 
dent  should  begin  and  keep  on  in  his 
leisure  time  to  qualify  and  prepare  him¬ 
self  to  give  proofs  of  his  ability  and  fit¬ 
ness  when  the  time  cqmes  that  he  will 
be  called  upon  to  do  so.— C.  E. 

Manchester  Dynamo,  Shunt 
Wound.— A.  J.  (Lhanbryde).— Connect 
the  finish  end  of  one  field-magnet  coil 
to  the  commencing  end  of  the  other 
coil.  The  two  free  ends  of  these  coils 
must  then  be  connected  to  the  brushes. 
Wires  lead  from  the  brushes  to  the  terminal 
binding  screws  of  the  machine.  The  current 
from  the  armature  then  divides  between  the  field- 
magnet  coils  and  the  work  in  the  outer  circuit.— 
G.  E.  B. 

Lengthening  Dynamo.— An  Electrical  Stu¬ 
dent.— I  am  in  receipt  of  your  kind  letter,  and 
note  its  interesting  contents.  I  think  you  slightly 
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misunderstand  the  formula  quoted  by  you.  The 
voltage  of  the  current  from  a  Siemens  dynamo  is 
governed  by  the  length  of  active  wire  on  the  arma¬ 
ture,  its  rate  of  speed,  and  the  intensity  of  the  mag¬ 
netic  field.  I  do  not  see  any  discrepancy  between 
this  statement  and  the  working  of  the  formula 
quoted  by  you.  By  lengthening  the  armature,  you 
will  get  a  greater  length  of  wire  on  it,  but  the 
capacity  of  the  wire  will  be  unaltered,  and  the 
other  parts  of  the  machine  must  be  altered  pro¬ 
portionately.  To  get  a  greater  output,  all  the 
dimensions  must  be  altered,  including  the  size  of 
the  wire.  The  reply  I  gave  on  p.  813,  Vol.  III.,  was 
intended  to  prevent  the  querist  from  following  a 
will-o’-the-wisp  idea  approaching  that  of  per¬ 
petual  motion  :  and  my  advice  to  him  respecting 
more  turns  of  wire  only  applied  to  his  machine 
and  his  requirements. — G.  E.  B. 

Electric  Light  for  Bedroom.— Hysteresis.— 
As  a  No.  4  gas-burner  will  furnish  alight  of  from 
10  to  12  candle-power,  and  can  only  be  matched, 
light  for  light,  by  a  16  candle-power  electric 
light— and  a  lamp  of  this  power  is  very  expensive  to 
maintain  with  current  from  a  battery— I  advise 
you  to  give  up  the  idea  of  getting  an  incandescent 
electric  lamp  to  light  up  your  bedroom  in  place  of  a 
No.  4  gas-burner.  Be  content  with  something  less 
—say  an  8  volto  c.-p.  lamp  taking  ten  large  Leclanche 
cells,  or  a  5  volt  2i  c.-p.  lamp  taking  some  five  or 
six  cells  of  either  the  LeclanchO  or  one  of  the  better 
types  of  dry  cell,  such  as  the  E.S.,  E.C.C.,  Gassner, 
or  Helleser.  The  light  will  be  very  small,  but  will 
be  enough  to  see  the  time  on  a  watch,  and  enough 
to  see  to  dress  and  undress  by.  I  have  had  one  of 
the  E.S.  bedroom  lighting  sets  in  use  since  the  com¬ 
mencement  of  last  winter,  and  it  has  done  me  good 
service.  A  friend  at  Ipswich  has  tried  the  Le- 
clanche  with  good  results.  The  larger  Leclanche, 
such  as  the  six-block  agglomerate  type,  are  prefer¬ 
able  to  the  smaller  cells.  Use  No.  18  or  No.  20 
cotton-covered  wire  to  conduct  the  current. — 
G.  E.  B. 

Dry  Battery.— Tom.— (1)  A  dry  battery  is  not 
suitable  for  lighting  a  5  c.-p.  lamp  for  any  longth  of 
time ;  intervals  of  from  five  to  ten  minutes  at  a 
time  only.  (2)  If  a  battery  of  five  cells  will 
light  a  lamp  properly,  you  will  injure  the 
lamp  by  adding  more  cells,  and  may  increase 
the  number  of  cells  until  the  filament  is  ruptured. 
In  this,  a  dry  battery  differs  in  no  way  from  other 
batteries.  The  lamp  filament  may  be  protected 
from  rupture  by  placing  a  safety  fuse  in  the  circuit, 
together  with  a  suitable  set  of  resistances.  (3)  Dry 
batteries,  like  all  others,  can  only  furnish  a  fixed 
amount  of  current  from  one  charge.  Therefore, 
supposing  that  the  charge  will  light  a  given  lamp 
for  four  hours,  and  you  use  the  battery  for  two 
hours,  there  should  be  enough  energy  in  the  charge 
to  light  the  lamp  for  another  two  hours.  The  charge 
may  be  economised  or  used  wastefully.  As  a  rule, 
rapid  exhaustion  follows  a  too  rapid  discharge.— 
G.  E.  B. 

Curative  Magnetic  Appliance.— F.  C.  (Belfast). 
— As  your  friend  has  been  cured  of  a  bronchial 
affection  of  sixteen  years’  standing  by  wearing  a 
magnetic  appliance,  there  is  hope  for  your  mother 
being  cured  by  a  similar  appliance.  I  have  met 
with  many  persons  who  have  been  cured  of  differ¬ 
ent  ailments— or,  at  least,  believe  that  they  have 
been  cured— by  wearing  magnetic  appliances. 
Their  construction  is  most  simple.  You  have 
simply  to  make  a  flannel  pad  to  lit  the  part  of  the 
body  affected,  and  sew  on  to  this,  or  quilt  between 
two  pieces  of  flannel,  a  number  of  flat  bar  perma¬ 
nent  magnets,  the  number  and  size  of  which  is  en¬ 
tirely  a  matter  governed  by  the  comfortable  fit  of 
the  appliance.  The  magnets  may  be  covered  in 
jean  or  flannel  before  sewing  them  on,  if  so  desired. 
All  the  polar  extremities  should  point  in  the  same 
direction,  preferably  with  the  north  poles  down¬ 
ward.  For  bronchial  affections  it  is  sometimes 
preferable  to  wear  a  magnetic  pad  at  the  back, 
between  the  shoulders.— G.  E.  B. 

Shocking  Coil. — J.  P.  (Leeds). — Bobbins  with 
mahogany  or  walnut  ends  3  in.  in  diameter,  and  a 
strong  paper  tube  *  in.  thick,  5  in.  in  length, 
and  inside  diameter  of  H  in.  Core  to  slide  in 
this  tube,  or  to  be  fixed  at  one  end  with  a  brass 
tube  to  slide  over  it,  of  No.  20  soft  iron  wire  bound 
into  a  bundle  4  in.  in  diameter.  Primary  wire,  four 
layers  of  cotton  -  covered  No  20  copper  wire. 
Secondary  wire,  1  lb.  of  No.  34  silk-covered  copper 
wire.  You  should  have  a  separate  contact  breaker 
with  this  coil.  Detailed  instructions  and  illustra¬ 
tions  have  already  been  given  in  the  series  of  arti¬ 
cles  on  Induction  Coils  recently  published.  With 
current  from  a  pint  cell  of  a  bichromate  battery,  a 
coil  of  the  above  dimensions  will  give  you  stronger 
shocks  than  you  will  care  to  take.  G.  E.  B. 

III.— Questions  Submitted  to  Readers. 

*,*  The  attent  ion  and  co-operation  of  readers  of  Work  are 
invited  for  this  sect  ion  of  “  Shop.” 

Folding  Clothes-Horse.— J.  W.  B.  (Hudders¬ 
field)  writes:— “I  have  designed  a  folding  clothes- 
horse  which  shuts  up  like  a  music  holder  on  a  piano, 
and  the  patent  agents  in  thi3  town  are  pleased  with 
it.  How  would  I  obtain  a  sale  for  it  and  secure  it, 
etc. 1  ” 

Dulcimer.  —  Amateur  writes  Will  Music 
give  me  a  few  hints  regarding  the  construction  of 
a  dulcimer  he  gave  the  measurements  of  in  No.  27, 
Vol.  I ,  of  Work  ?  Do  the  measurements  given  in¬ 
clude  the  wrest-  and  hitch-pins,  and  what  number 
wire  does  he  use  for  the  different  notes?  Also  let 


me  know  the  position  of  the  bridges ;  I  have  tried 
to  make  one,  but  it  has  not  turned  out  all  right.” 

Osteology.— Osteologist  writes:— “Could  any 
correspondent  tell  me  howl  may  skeletonise  birds 
and  small  animals?  I  have  been  much  puzzled 
over  some  very  delicate  specimens  that  I  have 
seen.  How  is  it  done?  The  names  of  any  books 
on  the  subject  would  be  welcome.” 

Cardboard  Boxes. — W.  E.  (Herts)  writes : — 
“Will  any  reader  of  Work  kindly  inform  me  as 
to  the  best  and  cheapest  methods  of  making  the 
above:  also  where  the  machinery  may  be  obtained 
that  is  required  for  the  purpose  ?  ” 


and  old  alike,  and  places  them,  therefore, 
at  equal  advantage. 

It  will  take  the  form  of  a  suggestion  for 

A  Useful  Article  for  the 
Household. 

For  the  three  best  suggestions  for  a  new 
domestic  appliance,  household  article,  or 
labour-saving  tool  of  general  utility,  the 
following  prizes  will  be  awarded — 


IV.— Questions  Answered  by  Correspondents. 

Monogram  of  J.  T.  E.— C.  K.  (Stratford)  writes: 
—“In  Work,  No.  157,  p.  14,  Youthful  Reader 
asks  for  a 
fretwork 
monogram. 

Possibly 
this  one  may 
suit  him.” 

Lathe  At¬ 
tachment. 

-J.  A.  M. 

(Stamford 
Hill)  writes : 

— “  If  Lear¬ 
ner  will  re¬ 
fer  to  No.  131, 

Vol.  III.,  he 
will  there 
see  a  sketch 
of  a  fretsaw 
that  I  have 
in  use,  and 
which  an¬ 
swers  fairly 
well.” 

Perspective. — M.  (Bishop  Auckland)  writes  to 
Spectemur  Agendo  (see  No.  165,  page  142):— 
“  There  are  two  works  on  perspective  by  Messrs. 
Cassell  &  Co.,  advertised  on  page  143  of  Work, 
which  may  be  suitable  for  you/’ 

Binding  Work  — M.  (Bishop  Auckland)  writes 
to  J.  H.  B.  (Pendleton)  (see  No.  165,  page  142): — "I 
am  just  finishing  the  binding  of  Vol.  ILL  of  Work. 
The  materials  have  cost  under  Is.  per  vol.,  and  the 
information  was  obtained  from  Vol.  II.  I  shall  be 
glad  to  give  you  any  information.  I  think  you 
could  manage  from  the  instructions  given.” 

Engravers'  Tools.  —  M.  (Bishop  Auckland) 
writes  to  Engraver  (Wales)  (see  No.  165,  page 
142):— “Y'ou  will  find  full  instructions,  price  of 
tools,  etc.,  on  page  519,  Vol.  I.  of  Work.” 

Crystoleum  Painting.  —  S.  J.  ( Failsworth ) 
writes  to  Hansot  :— "  I  would  recommend  him  to 
procure  a  book  entitled  ‘A  Guide  to  Crystoleum 
Painting,'  by  Mrs.  L.  H.  Goggs,  price  Is.  This  is 
published  by  the  Crystoleum  Company,  500,  Oxford 
Street,  London.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  eorres- 
I’ondents,  andanBwers  only  await  space  in  8HOP,upon  which 
there  in  threat  pressure: — A.  J.  F.  (liow,  E.) ;  W.  R.  yLovdon); 
(J  A  it  HOARD  Strakk;  M.  H.  (Glasgow) ;  G.  L  .(.Poplar);  E.  R. 

(  Cambtricell) ;  B.  F.  B.,  Junr.  ( Liverpool );  A.  F.  (Ovcnden)  ; 
A.  vv.  (Glasgow);  Southport  ;  Amateur  ;  Juvenile:  Ash¬ 
worth  ;  A.  B.  New  York i;  S.  H.  (Cardiff);  A.  B.  ( Xeicnham ); 
Jersey  Company.  Limited  (Stroud)  ;  D.  A.  (Glasgoir) ;  P.  L. 
(Bolton):  Persevere;  Novice  :  Young  Smith;  J.  w.  M. 
(Sheffield) ;  P.  B.  H.  (Southport);  V.  B.  i Egham )  ;  H.  B.S.  (Wolver¬ 
hampton)  ;  F.  H.  T.  ( Hornsey > ;  J.  C.  T.  ( Dalston »;  One  that 
Wants  to  IjKACXf  J.  T.  ( Edinburgh );  S.  J.  H.  i Leicester) ; 
A.  L.  w.  (Aberysticith) ;  Cymro;  Second  Application; 
J.  A.  L.  ( Hammersmith ,  W.) ;  F.  S.  (Old  Swindon) ;  Plumber; 
Thom  A80. 


NOTICE  TO  READERS. 

Next  week’s  Work  (No.  174)  will  contain, 
among  other  articles  : — 

How  to  Make  a  Phonograph  ; 
Mahogany  Magic  Lantern  ; 
Testing  Precious  Stones  ; 

Simple  Utensils  for  the  Garden  ; 
Old  Spanish  Iron  Work  ; 
etc.  etc. 


“WORK”  PRIZE  SCHEME. 

SECOND  COMPETITION. 

The  Editor  of  Work  has  the  pleasure  of 
calling  the  attention  of  his  readers  to  the 
Second  Competition  under  the  Prize  Scheme, 
which  so  many  readers  of  Work  have 
thought  to  be  a  suitable  sequel  to  the  late 
Work  Exhibition. 

The  subject  for  the  present  competition 
is,  like  that  of  “  The  Cycle,”  one  that 
appeals  to  the  whole  of  our  readers,  young 


First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “Useful 
Household  Article”  Competition. 

All  Descriptions  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work,  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
mm  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  be  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an 
equal  claim  in  the  competition  provided  the 
description  he  sufficiently  in  detail  to  convey  a 
full  idea  of  the  article  suggested. 

In  the  work  of  judging  regard  will  he  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any 
others,  to  he  published,  if  desired  by  the  Editor, 
in  Work,  hut  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  by 
the  competitors,  as  in  no  case  can  the  return  of 
MSS.  he  undertaken. 

The  Editor  of  Work  w  ill  superrise  the  judging 
of  the  Suggestions,  and  the  selection  as  de¬ 
termined  upon  is  to  he  final. 

All  manuscripts  intended  for  the  “  Useful 
Household  Article  ”  competitionmustbeaddressed 
to  the  Editor  of  Work,  c/o  Cassell  &  Co.,  Ld., 
Ludgate  Hill,  London,  E.C.  They  must  reach 
him  on  or  before  Saturday,  July  30,  endorsed, 
“  Useful  Household  Article  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  L*5  r 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [9  R 

“  Screws  and  Screw  Making.” — The  best  hook  on 
the  subject,  3s.  ;  soiled  copies,  2s.  The  Buyer’s  Guide  tc 
the  best  Books  on  Mechanical  Subjects,  with  table  oi 
contents,  price  6d.  ;  in  cloth,  is.  6d. —  Published  by 
Britannia  Co.,  Engineers,  Colchester.  [21  R 

French  Polishing  taught  to  Amateurs  in  two  or 
three  easy  lessons  ;  very’  moderate  charge.  Amateurs’  owr 
work  polished. — Letters,  Seyler,  17,  Whitcomb  Street, 
Pall  Mall  East.  fa* 

What  offers? — Vols.  I.  to  III.  of  Work.  —  Wm 
Sowerby,  Ashy,  Appleby.  [1  s 

Stereoscopic  Slides,  cheapest  in  London.  Views 
statuary,  cathedrals,  etc.  Specimen,  with  list,  3  stamps.— 
Fortescue,  48,  Elgin  Avenue. 

Lettering  and  Sign  Writing  made  Easy.- 

Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  roc 
Repoussd,  30  Fret  Brackets,  100  Sign  Writers'  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street 
Bath.  [3S 

Technical  Schools. — To  Amateur  Mechanics. — We 
are  bonA-fide  makers  of  nearly  400  varieties  of  lathes— 
treadle  and  steam  power — saw  benches,  and  engineers 
tools,  etc.  We  sell  for  cash  or  on  hire  purchase.  Call  100. 
Houndsditch,  London.  All  correspondence  to  Britannia 
Tsol  Factory,  Colchester.  State  precise  requirements. 

To  Amateurs  and  others. — Order  your  lathe  anu 
other  tools  before  the  busy  season.  Call  too,  Houndsditch, 
London,  and  see  large  stock,  new  and  second-hand,  or  send 
two  stamps  for  Monthly  Register,  containing  over  4  100  loti 
of  engines,  tools,  etc.,  on  sale,  or  wanted. — EDITORf 
Britannia  Tool  Factory,  Colchester.  Write  and  state 
requirements. 
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WORTH  A  GUINEA  A  BOX.” 

BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 


Prepared  only  by  the  Proprietor,  THOMAS  BEEGHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9\d.,  Is.  l\d.,  &  Us.  9d.  each.  Pull  directions  with  each  box. 


BEECH  A  M  ’  S  TOOTH 


AST 


Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists ,  or  from  the  Proprietor,  for  ONE  SHlLZelNG,  postage  paid. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW -CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
$-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


FLUID 

WATER  RESISTING 

GLUE 

(Patent) 

PATENT  TINS. 
Invaluable  for  all 
Out  and  Indoor 
Repairs. 


FLUID 

WATER  RESISTING 

GLUE 

( Patent ) 

PATENT  TINS. 

No  Brush— No  Boiling- 
Will  securely  join  Wood, 
Glass,  China,  Metals,  &c. 


By  Pest,  8 d.  and  is.  3  d.  per  tin.  Through  Ironmongers,  Chemists,  Chandlers,  6rc.t  6 d.  and  is.  per  titu 

only  by  THE  WATERPROOF  CLUE  CO.,  62,  Dale  st.,  Liverpool. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

In  a  few  seconds  by  usine 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern» 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter.2s.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.—-!. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


Cassell’s  Classified  Catalogue, 

containing  particulars  of  upwards  of  One  Thousand 
Volumes,  ranging  in  price  from 

Threepence  to  Fifty  Guineas, 

will  be  sent,  on  request,  post  free  to  any  address. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


SAVES  CLEANING  &  BOLI  SHING 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

"Silico"  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  It  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work”  August  22,  1891.) 


ESTABLISHED  1861. 

UIRKLBECK  BANK, 

Southampton  Buildingp.  Chanoery  Lane.  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand.  _ 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  jfiroo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  ,  os- 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44) 
and  45  of  designs, 
wood,  machines, 
_T  ,  tools,  and  cabinet 

Na  3®7-  fittings  free.  All 

goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  fid.  The  Amateur,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 

HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street ,  Finsbury, 

L0TST3301T,  3S-C- 


JUNO  CYCLES  (The  Very  Best). 


Write  for  our  1892  I«istf  lOO  pp.  POST  FREE. 

Juno  Cushion,  £10  10s.  17/6  monthly.  Any  Machine,  12  equal 

Juno  Pneumatic,  £12  12s.  21/-monthlj 
Or  Large  Discount  for  Cash. 


12  months'  guarantee  with  every  JUNO. 


monthly  payments, 
large  discount  for  cash, 
and  riding  taught  Mar 
chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co., 
Ltd.  Works, 
Show-Rooms,  &  School, 
75  &  76,  Bishops* 
gate  Without. 
LONDON,  E.C. 


TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate. — THE  WALLER  &  Co.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 


DELICIOUS  TEMPERANCE  DRINKS. 


MASON'S  NON-INTOXICATING  BEER. 


Every  Month,  price  4(1.  ;  or  by  post,  5\(l. 

CASSELL’S  TIME  TABLES 


AND 


Through-Route  Glance-Guide. 

A  Subscriber  writes :  — “  I  always  buy  your  *  Time  Tables,’  and  although  I  travel  almost 
every  day,  have  never  yet  found  any  mistake  in  it,  and  I  consider  it  more  useful  and  at  the 
same  time  more  simple  than  any  other  hook  of  the  kind.” 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  T era- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


8th  Thousand,  price  Is. 

Working-Men  Co-operators : 

What  they  have  Done  and  what  they  are 

Doing.  Being  a  Handbook  giving  an  Account  of 
the  Artisans’  Co-operative  Movement  in  Great  Britain, 
with  Information  as  to  how  to  Promote  it.  By  Arthur 
H.  Dyke  Acland  and  Benjamin  Jonhs. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 
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TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 


IT  IS  AN 

INDISPUTABLE 


FACT 


THAT 


MELHUISH'S  ““  * 

CATALOGUE 


CONTAINS  OVER 


809  Illustrations 


of  LABOUR-SAYING 
TOOLS  and  MACHINES 


for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  "T*  /  >j 

Parcels  Post.  ® 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

Co., 


MELHUISH  SONS  & 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers',  and  Painters'  Tools. 


TO  AMATEUR  AND  PRACTICAL  WORKERS. 


Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 


Lathe  Castings  from 
to  18  in.  centres. 


Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc. 


Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 


Illustrated  Price  List  of  Castings,  Chucks,  Slide  Rests,  Twist  Drills,  &  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

SHOWROOM: 
8,  COW  GREEN. 


JOHN  AARON,  Gaol  Lane,  HALIFAX. 


£40©  I  GIVEN  AWAY!  I  £400 


FOUR  HUNDRED  POUNDS^ 


WORTH  OP  FRETWORK  DESIGNS. 


T.  H.  SKINNER  &  Co.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
:  Fretwork,  Carving,  and  Photographic  Apparatus,  inclui' 


Apparatus,  including  Designs,  rancy 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites ;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates.  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CELESTIAL.  ENAIVXEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  The  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(this  card  alone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  6opages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIS, 
On©  Shillingsworth  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us.  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
oiler,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  i2-in.  Steel  Frame,  24  Saw  Blades.  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  free. 
6  ft.  assortea  Planed  Fretwood.  as.  6d.  :  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  xs.  Good  Fretsaws,  is.  4d.  per  gross. 


J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


Kindly  mention  this  paper  ■when  ordering. 


your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 
Box,  and  Ink  Distributor  for  9d.f  post  free;  with  Mark¬ 
ing  Ink,  ^ 

fch”: 

ble  amount 


charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp,  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp.  Od.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.  3  md  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paper  and 
address  — Crystal  Palace:  (John  Bond’s)  Gold  Medal 
MARKING  Ink  Works,  75.  Southgate  Road,  London,  N. 


PATENT  OFFICE 


27  MARTINS  LANE 

LONDON. E.C. 
INVENTIONS &TRA0E  MARKS  REGISTERED 

'■  PATENTS  BOUGHT  &  SOLD  . 

9  MONTHS  PROTECTION  50/- 
INVENTORS  GUIDE  CRATISonAPPLICATION 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
machines.  Prices,  E4  to  £30.  Easy 
terms,  from  xos.  per  month.  Write  for 
our  2oo-page  Lists  for  1892 
and  S.ooo  Testimonials. 
Free.  British  Cycle 
MFG.  Co.,45,Everton  Rd.# 
Liverpool:  Manchester  Da 
p6t :  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 


Cycling  School:  42,  High 


New  Edition.  Paper  covers,  Is. ;  cloth,  Is.  6d. 

A  Manual  of  Political 

Questions  of  the  Pan,  and  the 
Arguments  on  Either  Side. 

With  an  Introduction.  By  Sydney  Buxton,  ^ 
M.P.  Crown  8vo. 

“  The  whole  book  has  also  been  carefully  revised,  and 
in  a  brief  preface  Mr.  Buxton  disclaims  any  attempt  to 
point  out  which  arguments  are  weighty,  which  worthless,  I 
which  are  sound,  and  which  rotten,  or  to  arrange  them  in 
order  of  their  importance,  for  this  very  reason  the  volume 
should  prove  serviceable  and  acceptable  to  both  sides.” — 
The  Times. 

Cassell  &  Company,  Limiteo,  Ludgatc  Hill,  London. 


Just  Published,  price  2s. 

The  Voter’s  Handbook ; 

Explaining  the  Qualifications  and  Registration 
of  Electors  at  Parliamentary,  Municipal, 
County  Council,  School  Board,  and  Vestry 
Elections  ;  and  also  at  Elections  of  Sanitary 
Authorities  and  Guardians  of  the  Poor.  By 
W.  V.  R.  Fane  (of  the  Inner  Temple)  and 
A.  H.  Graham  (of  the  Middle  Temple). 
Cloth  limp. 

“The  book  is  remarkably  well  edited  by  competent 
hands,  and  affords  a  clear  and  comprehensive  answer  to 
all  questions  that  may  arise  on  the  qualifications  and  the 
registration  of  voters.'’ — School  Board  Chronicle. 

Cassell  &  Company.  Limited,  Ludgate  Hill,  London. 


Prize  Competition 
COUPON. 

A  Useful  Article  for  the 
Household. 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  "WORK." 


I 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes.  Drilling  Machine*?, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks.  Taps  and  Dies,  Saws,  Wrenches.  & c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send /or  Illustrated  Catalogue,  150  Illustrations,  price  (si.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  trom  tne  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Lngine  Catalogue  is  required  when  ordering  ONLY 
Address-  7t;y  77,  and  7  Sa}  HIGH  HOLBORN .  LOS  DON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


See  the  Electrical  Exhibit  ion,  Crystal  Palace.  Stand  158. 

The  “DEMON”  WATER  MOTOR. 

For  Driving  every  description  of  light  Wood¬ 
working  and  other  Machinery.  Works  from  the  ordi¬ 
nary  town's  water  supply.  Cheaper  and  better  than 
Gas  or  Steam  Engines  ;  no  heavy  first  cost ;  nothing 
for  repairs  ;  no  noise,  smell,  or  dirt.  Castings  supplied. 
Send  2d.  for  Illustrated  List. 

P.  PITMAN,  Withington,  Manchester. 


C  IL.  E  A.  3ST  HANDS  ! 


For  Everyone,  tio  matter  i chat  the  Occupation. 

Nothing  has  ever  been  invented  that  will  so  thoroughly  cleanse  and  whiten  the  hands 
as  our  Rubber  Brush.  Used  with  soap  and  water,  it  will  remove  all  kinds  of  stains. 
Ink.  Tar,  Iron  Stains,  and  Paint,  yielding  easily  to  it,  without  injuring  the  most 
delicate  skin,  as  is  done  by  using  pumice  stone,  bristle  brushes,  &c. 

Price  Is.  Larger  Size,  price  2s. 

We  are  also  the  makers  of  BAILEY’S  CELEBRATED  RUBBER  BATH  and 
FLESH  BRUSHES,  price  5s.  each  ;  COMPLEXION  BRUSHES,  price  3s.  fid. 
each  ;  RUBBER  TOOTH  BRUSHES,  price  10(1.  and  Is.  each  ;  and  TEETHING 
RINGS,  price  5d.  each. 

To  be  had  from  all  Chemists  and  Dealers  in  Toilet  Goods,  or  will  be  sent ,  post  free, 
on  receipt  of  price  by  the  Manufacturers, 

DAVID  MOSELEY  &  SONS,  14,  Aldermanbury  Avenue,  London,  E.C. 

Ardwick,  Manchester  ;  and  67,  Miller  Street.  Glasgow. 
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WORK  WORLD. 


The  best  cement  to  use  for  floors  is  made 
of  three  parts  coke  breeze,  three  parts  sharp 
sand,  and  one  part  best  Portland  cement. 
Why  not  more  clean  and  warm  cement  and 
fewer  dirty  wooden  floorings  1 

#  * 

A  furnace  at  Halauzy,  one  of  the  great 
French  pig-iron  centres,  yields  seventy  tons 
of  foundry  pig-iron  of  good  quality  in  twenty- 
four  hours.  This  furnace  is  constructed  on  a 
new  model,  and  its  yield  is  excellent.  Our 
English  furnace  engineers  should  examine 
this  model. 

*  * 

A  Welsh  firm  of  tin-plate  manufacturers 
have  acquired  several  acres  of  land  in  New 
Jersey,  U.S.A.,  where  they  intend  putting 
down  a  tin-plate  plant.  The  plates  will  be 
made  in  Wales,  and  taken  to  the  States  to 
be  tinned.  This  is  one  of  the  results  of  the 
heavy  duties  levied  on  tinned  plates. 

#  * 

At  the  Scotia  Works,  Sunderland,  the 
proprietor,  who  was  one  of  the  first  to  test 
the  eight  hours’  working  day  amongst  his 
employes,  finds  that  the  scheme  has  been 
attended  with  so  much  success  that  he  is 
returning  to  his  men  the  five  per  cent,  in 
wages  which  was  deducted  from  them  on 
the  inauguration  of  the  shortened  hours 
plan.  Will  this  be  the  case  everywhere  ? 

*  # 

An  electrical  instrument  has  been  in¬ 
vented  for  avoiding  the  pain  incident  to  the 
extraction  of  teeth.  It  consists  of  adj  ustable 
prongs,  carrying  buttons  and  connected  with 
an  electrical  battery.  The  buttons  are 
placed  on  the  face  over  the  nerves  leading 
from  the  teeth  to  the  brain,  and  a  circuit  is 
established  the  moment  the  extracting  in¬ 
strument  touches  the  tooth.  Thanks  ! 

*  * 

The  Neunkirchen  method  for  consolida¬ 
ting  sand  in  water-bearing  strata  consists 
in  ejecting  powdered  cement  by  means  of 
compressed  air,  steam,  or  water  under 
pressure,  into  the  ground  to  be  consolidated. 
The  cement  is  screened,  and  other  measures 
taken  for  the  success  of  the  operation.  The 
system  was  used  in  England  lifteen  years 
back,  but  this  is  “made  in  Germany.” 


A  Glasgow  engineer  has,  after  nineteen 
years’  labour  and  experiments,  succeeded 
in  an  engine-fitting  by  which  he  returns  all 
the  steam  back  to  the  boiler  after  doing  its 
work  in  the  cylinder.  The  arrangement  is 
being  adopted,  and  is  giving  extraordinary 
results.  In  one  case,  at  a  textile  factory,  an 
engine  fitted  with  the  invention  is  doing  as 
much  work  with  one  ton  of  coal  hs  was 
formerly  done  with  ten  tons. 

*  * 

In  the  United  States  they  have  been 
testing  the  holding  powers  of  lead,  sulphur, 
and  Portland  cement,  for  retaining  bolts.  Of 
four  bolts  set  in  sulphur  (42  in.  deep,  f  in. 
diameter)  one  was  drawn  out  by  a  pull  of 
12,000  lb. ;  with  the  others  the  iron  yielded 
before  the  sulphur  gave  way.  Three  of  the 
bolts  “caulked ’’with  the  lead  broke  in  place, 
and  one  pulled  out ;  of  those  set  in  cement, 
one  yielded  slightly,  and  one  broke. 

#  * 

The  uses  of  mica  are  extending.  For 
insulation  in  the  armatures  of  dynamos  and 
electro- motors,  this  material  is  in  great 
demand.  It  is,  therefore,  satisfactory  to 
learn  that  the  supply  in  Idaho  is  practically 
inexhaustible.  In  the  Idaho  building,  at 
the  Chicago  Exhibition,  mica  is  to  be  used 
as  a  substitute  for  window  glass.  We  have 
never  seen  mica  in  this  country  sufficiently 
transparent  or  cheap  enough  for  this  appli¬ 
cation. 

*  * 

An  appliance  for  ascertaining  the  muzzle 
velocity  of  shot  has  been  introduced  by  the 
Elswick  firm.  It  consists  of  a  plug,  twelve 
of  which  are  inserted  at  regular  intervals 
from  the  muzzle  end  of  the  shot  chamber  to 
near  the  muzzle.  The  shot  passing  down 
the  bore,  and  its  conical  end  coming  in 
contact  with  a  small  ball  f  in.  in  diameter, 
drives  this  ball,  together  with  a  small  piston, 
in  an  upward  direction  inside  the  plugs. 
The  piston  in  its  turn  cuts  an  electrical 
communication.  Each  of  the  disconnectors 
cuts  the  communication  immediately  after 
each  other,  and  so  mean  time  is  recorded 
and  the  muzzle  velocity  is  obtained. 

#  * 

It  is  a  remarkable  fact  that  many 
engineers  and  others  in  charge  of  engines 
and  boilers,  who  carefully  heat  their  boiler- 


feed  water  by  means  of  live  steam  in  feed- 
heaters,  forget  to  keep  the  water  hot  after 
it  has  gone  from  the  heater  to  the  boiler.  In 
many  cases  the  water  loses  as  much  as  9°  or 
10°  of  heat  by  the  feed-pipe  being  exposed 
to  a  cold  current  of  air.  This  may  only 
mean,  perhaps,  1  per  cent,  lost,  but  if  taken 
for  the  year  round  represents  tons  of  coal. 
It  is,  therefore,  necessary  that  all  feed-pipes 
from  the  heater  to  the  boiler  should  be  well 
cleaded  with  a  good  non-conducting  material 
in  order  that  there  will  be  no  loss  of  heat,  by 
radiation,  that  has  been  so  carefully  sought 
after. 

*  * 

There  is  a  kind  of  jewellery  which  depends 
for  part  of  its  beautiful  appearance  on  the  re¬ 
flection  of  one  part  in  another.  This  style 
was  fashionable  some  thirty  years  ago,  but, 
although  much  used  then,  it  was  not  carried 
to  anything  like  the  full  extent  of  its  possible 
development.  Rarely  was  anything  more 
elaborate  attempted  than  a  fluted  gold  bead 
or  a  plain  coral  bead  in  a  coloured  gold  cup. 
Yet  even  with  these  simple  means  great 
richness  of  effect  was  obtained.  An  effect 
so  easily  got,  and  which  enhanced  the 
appearance  of  the  article  out  of  all  proportion 
to  the  work  put  in  it,  would,  we  think,  now 
repay  any  study  with  regard  to  its  re- 
introduction.  It  would  come  in  as  a  welcome 
contrast  to  the  narrow  wire  ornaments  that 
have  nearly  played  their  innings  out. 

*  * 

Among  the  wonderful  clocks  for  the 
Chicago  Exhibition  will  be  the  invention  of 
a  native  of  Warsaw,  who  has  worked  for  six 
years  in  the  construction  of  an  ingenious 
model  representing  a  railway  station.  It 
includes  railway  line,  signals,  telegraphs, 
station  buildings,  with  the  usual  waiting 
rooms,  offices,  etc.  Every  fifteen  minutes 
the  miniature  station  becomes  a  scene  of 
activity  ;  doors  open,  officials  appear  on  the 
platform,  signalmen  in  the  boxes,  and  ticket 
clerks  in  the  booking  office.  Then  a  long 
row  of  passengers  appear,  luggage  is  wheeled 
about,  a  bell  is  rung,  and  a  train  runs  into  the 
station  ;  and  while  a  man  taps  all  the  wheels 
with  a  hammer,  another  pumps  water  into 
the  locomotive  tank.  After  another  signal 
with  the  station  bell,  the  engine  whistles, 
the  train  starts,  and  disappears  in  a  tunnel, 
the  porters  leave  the  platform,  and  the  doors 
are  again  closed. 
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SIMPLE  UTENSILS  FOR  THE  GARDEN. 

BY  C.  MAYNARD  WALKER. 

Wheelbarrow  and  Rake. 

In  the  cultivation  of  a  garden,  whether  of 
small  or  large  dimensions,  a  handy  wheel¬ 
barrow  becomes  an  important  and  very  de¬ 
sirable  labour-saving  apparatus.  To  say 
nothing  of  the  necessity  of  moving  soil, 
rubbish,  transplanting,  etc.,  a  barrow  comes 
in  most  handy  to  hold  all  necessary  tools, 
pots,  plants,  etc.,  when  performing  the  ordi¬ 
nary  operations  of  gardening,  and  prevents 
a  lot  of  fetching,  finding,  and  carrying 
on  occasions  when  time  can  ill  be  spared. 

To  buy  a  wheelbarrow  is  a  somewhat 
expensive  matter,  and  may  not  be  convenient 
to  many  to  obtain  ;  but,  as  I  shall  presently 
show,  a  serviceable  article  can  be  turned  out 
easily  and  cheaply  by  anyone  who  is  familiar 
with  the  practice  of  rough 
carpentry,  or,  in  other  words, 
who  can  use  a  saw  and  ham¬ 
mer  and  nails. 

Fig.  9  represents  such  an 
article.  The  question  of  size 
must  be  left  to  individual 
requirements,  having  regard 
to  the  purposes  to  which  it 
is  to  be  applied.  I  may  say, 
however,  that  I  find  mine  a 
useful  size — viz.,  length  of 
barrow  body,  22  in.  ;  width, 

16  in.  ;  depth  (back),  12  in., 
front,  7  in.  The  advantage 
of  making  it  shallow  in  front 
and  deep  at  back  is  that  the 
top  is  Drought  to  a  level 
plane,  and  can  be  readily 
used,  with  a  wide  boarding, 
as  a  movable  table  for  pot¬ 
ting,  etc.  For  the  timber, 
any  tough  kind  may  be 
used  for  the  frame,  and 
ordinary  rough  or  planed 
deal  will  do  for  the  barrow- 
body.  The  handles,  frame, 
and  wheel  bearing  are  made 
in  one  (see  Fig.  10) ;  and  in 
the  frame  I  have  made  an 
addition  at  the  end,  in  the 
form  of  a  cross-piece  beyond 
the  wheel,  not  usually  seen 
in  barrows.  This  not  only 
greatly  strengthens  the 
woodwork,  but  will  be  found 
to  be  very  useful  in  tipping. 

It  frequently  happens,  in  tipping  soil  on 
to  a  bed,  that  the  load  shoots  out  at  a  spot 
which  was  not  intended,  owing  to  the  awk¬ 
ward  manner  in  which  an  ordinary  barrow 
has  to  be  turned  over  to  empty ;  while  it  is 
almost  impossible  to  tip  it  over  in  front  or 
over  the  wheel.  The  cross-piece  entirely 
remedies  this  ;  and  to  tip  the  contents  of  the 
barrow  neatly,  you  have  only  to  lift  up  the 
barrow  sufficiently  high  for  the  cross-piece 
to  touch  the  ground,  when  the  wheel  is 
raised  off  the  ground,  and,  as  the  barrow 
remains  on  end,  the  stuff  is  easily  tipped 
with  the  least  possible  trouble. 

In  fitting  the  legs,  strength  and  neatness 
are  gained  by  using  the  upper  portion  as 
battens  to  the  sides  of  the  body,  cutting  a 
portion  away  (as  in  Fig.  11).  The  handles 
are  readily  shaped  with  a  spokeshave.  An 
iron  wheel,  suitable  for  the  purpose,  if  one 
be  not  at  hand,  can  be  obtained  through 
any  ironmonger  or  from  the  Carron  Iron 
Foundry,  retail  price  for  one  being  about 
3s.  6d.  These  measure  12  in.  in  extreme 
length  of  axle,  by  2  in.  wide ;  but  even  this  is 
not  indispensable,  and  a  serviceable  make¬ 


shift  can  be  made  by  using  a  wooden  wheel, 
made  of  two  discs  of  wood  fastened  together 
the  cross-way  of  the  grain,  fitted  with  an 
iron  rod  in  the  centre,  with  this  advantage  : 
that  the  rim  of  the  wheel  can  be  made  to  any 
thickness,  and  be  less  likely  to  cut  up  the 
paths  when  in  use. 

I  would  also  remind  the  worker  that  no 
projecting  parts  should  be  left  on  the  inside 
of  the  barrow,  as  they  would  interfere  with 
the  use  of  the  spade  in  taking  out  mould  or 
other  loose  material.  All  battening  should 
be  on  the  outside. 

The  wheel  is  fitted  in  a  manner  which,  I 
have  no  doubt,  a  wheelwright  would  object 
to.  All  I  can  say  in  defence  of  it  is  that  it 
answers  its  purpose  well.  An  ordinary  gas- 
barrel  socket  is  let  into  the  woodwork,  and 
the  axle  of  the  wheel,  which  fits  loosely 
therein,  is  put  into  its  place  when  the  frame 
is  made,  the  only  objection  to  this  plan 


Garden  Wheelbarrow  and  Rake.  Fig.  9.— Wheelbarrow  complete. 

Frame.  Fig.  11. — Batten  and  Leg.  Fig.  12.— Rake. 


HOW  TO  MAKE  A  PHONOGRAPH. 

BY  WILLIAM  DUFF. 


Easy  Method  of  cutting  Groove  upon  Face  of 
Cylinders— Mounting  the  Diaphragm  and 
Stylus — Adjusting  the  Stylus — Tinfoil — 
Reproducing  Funnel — Necessity  of  having 

ALL  PARTS  WELL  MADE — FASTENING  THE  FOIL 

to  Cylinders— First  Experiments  per¬ 
formed  alone— The  Capacity  of  the  Instru¬ 
ment — Showing  it  to  Friends — Joy  and 
Pleasure  to  be  derived  from  Home-made 
Things. 

After  the  face  of  the  cylinder  has  been 
turned  perfectly  true,  a  continuous  spiral 
groove  must  be  cut  upon  it,  or,  in  other 
words,  it  must  have  a  screw  of  the  same 
pitch  as  the  screw  of  the  shaft.  This  is  not 
a  difficult  matter,  although  it  may  look  so  at 
first  sight.  Remove  the  chisel  from  the  hole, 
and  in  its  place  fix  a  small  bodkin  whose 
point  has  been  filed  V-shape, 
fasten  the  cover  by  the  hooks 
and  eyes  (the  eyes  are  shown 
at  h  in  Fig.  1,  page  164  ;  the 
hooks  are  on  the  standards, 
but  not  shown),  and  rotate 
the  cylinder  as  before  di¬ 
rected.  This  will  have  to 
be  done  carefully,  for  the 
top  of  the  screw  thread  is 
provokingly  easy  to  chip. 
Do  not  allow  the  bodkin  to 
cut  deep ;  have  a  little 
patience,  and  there  is  no 
fear  of  the  result.  To  lessen 
the  chances  of  chipping 
during  the  above  processes, 
the  cylinder  may  be  satur¬ 
ated  with  paraffin  wax.  To 
do  this,  place  it  before  the 
fire  or  in  a  hot  oven  for  some 
time,  until  it  gets  thoroughly 
heated  ;  melt  some  paraffin 
wax,  and  baste  it  well :  the 
wax  will  soak  in  and  fill  up 
the  pores  of  the  plaster,  and 
render  it  more  workable. 

The  next  point  will  be  to 
fix  the  diaphragm  and  needle 
in  position,  and  screw  the 
mouthpiece  to  the  top. 
Proceed  in  this  manner  :  cut 
out  six  rings  of  blotting- 
paper  the  size  of  the  dia¬ 
phragm  ;  place  three  on  the 
top  (c)  round  the  hole ; 
pass  the  needle  through  the 


Fig.  10.— 


being,  as  far  as  I  can  see,  that  the  wheel  hole,  and  allow  the  diaphragm  to  rest  on 


cannot  be  got  out  except  by  taking  the  bar- 
row  to  pieces  ;  but  as  this  event  is  not  likely 
to  happen  until  the  barrow  is  worn  out,  that 
is  a  small  matter.  The  whole  of  the  work 
should  be  painted  with  two  or  more  coats 
of  good  paint. 

A  Cheap  Rake.— Although  an  ordinary  iron 
rake  is  not  by  any  means  an  expensive 
article,  a  handy  and  serviceable  substitute 
can  be  made  for  about  twopence.  Take  an 
ordinary  broom-handle  and  a  piece  of  wood 
for  the  head,  9  in.  long,  14  in.  wide,  by  1  in. 
thick  :  into  this  put  nine  or  more  3  in. 
French  nails  for  the  teeth  ;  then  fasten  the 
handle  across  the  head  (Fig.  12).  A  ferrule 
of  tin-plate,  put  on  the  wood  handle  pre¬ 
viously  to  fastening,  will  very  greatly  add  to 
the  wear  of  the  rake.  The  writer  has  had 
one  in  use  for  six  years,  and  it  answers  its 
purpose  admirably. 

In  my  next  paper,  dealing  with  these 
simple  utensils  for  the  garden,  I  shall  hope 
to  describe  how  to  make  a  garden  roller — 
one  of  those  very  necessary  adjuncts  to  every 
well-ordered  garden. 


the  blotting-paper ;  lay  the  other  three 
rings  on  the  top;  place  the  mouthpiece 
on  the  top  of  these  again,  and  screw  up 
tightly.  The  blotting-paper  makes  a  better 
bed  for  the  diaphragm  than  the  hard  wood, 
and  ensures  it  being  clamped  tightly  all 
round.  It  will  be  better  to  have  six  screw 
nails  round  the  mouthpiece.  The  diaphragm 
must  be  as  tight  as  a  drum,  and  there  must 
be  nothing  to  interfere  with  its  vibrations. 
Fig.  9  is  a  section  of  the  mouthpiece,  needle, 
etc.,  and  as  I  have  drawn  it  full  size,  each 
part  will  be  seen  readily,  and  the  necessary 
arrangement  easily  understood.  The  large 
curved  line  represents  the  cylinder. 

Before  putting  on  the  tinfoil,  adjust  the 
needle  ;  it  must  enter  the  groove  on  the  face 
of  the  cylinder,  and  must  not  touch  the 
cylinder  at  any  part.  If  the  instrument  has 
been  carefully  made,  when  the  needle  has 
been  once  adjusted  it  will  not  require  to  be 
touched  again.  The  point  should  be  slightly 
chisel-shaped,  so  as  not  to  cut  the  foil.  The 
foil  itself  must  be  carefully  chosen.  The 
dull  leady  stuff  is  no  use.  The  more  like 
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tin  it  is  the  better.  It  is  sold  in  sheets 
11  in.  by  14  in.,  and  costs  Is.  6d.  per  lb. 

When  reproducing  the  sound  record  from 
the  surface  of  the  indented  foil,  it  is  neces¬ 
sary  to  have  a  large  funnel  placed  in  the 
mouthpiece,  and  we  had  best  get  it  made 
before  we  commence  our  experiments.  It  is 
simply  a  large  paper  funnel  about  8  in.  long. 
One  end  must  fit  tightly  into  the  mouth¬ 
piece  of  the  instrument,  and  the  other  end 
should  not  be  less  than  6  in.  wide.  This  is 
called  the  “phonet.”  The  inner  surface 
must  be  smooth,  so  as  not  to  interfere  with 
the  sonorous  waves  set  up  by  the  vibrations 
of  the  diaphragm  caused  by  the  stylus  pass¬ 
ing  over  the  indentations  on  the  surface  of 
the  foil,  and  the  bottom  edge  must  not  touch 
the  diaphragm. 

The  construction  of  the  phonograph  should 
now  be  complete.  I  have  not  given  any 
directions  for  varnishing  or  polishing  the 
wood  or  brass  work.  I  trust,  however,  you 
have  attended  to  this,  and  that  you  can 
sit  down  and  look  with  pride  at  your  work¬ 
manship.  You  should  always  strive  to  do 
things  well;  although  you  may  be  an  amateur, 
that  is  no  reason  why  your  work  should  be 
carelessly  done.  “A  thing  that  is  worth 
doing  at  all  is  worth  doing  well.” 

The  next  step  is  a  very  important  one: 
in  fact,  the  most  important  of  all.  Having 
made  your  phonograph,  you  want  to  hear  it 
speak.  Take  a  sheet  of  tinfoil  and  cut  it 
into  lengths  ;  its  breadth  must  correspond 
with  the  breadth  of  the  cylinder:  viz.,  4^  in.; 
its  length  must  be  just  sufficient  to  meet 
round  the  circumference  of  the  cylinder. 
Have  beside  you  a  little  flour  paste  and  a 
few  narrow  strips  of  tissue-paper  for  joining 
the  ends  of  the  tinfoil  or  blank  phonogram. 
The  join  must  be  on  the  under  side  of  the 
foil ;  to  do  this,  paste  a  strip  of  tissue  and 
lay  one  half  of  it  along  one  edge  of  the  foil ; 
lift  the  foil,  and  place  it  on  the  cylinder  with 
the  paste  side  of  the  tissue-paper  uppermost ; 
bring  the  other  end  of  the  foil  round,  and 
place  it  upon  the  other  half  of  the  tissue,  and 
allow  it  to  dry  in  this  position.  When  doing 
this,  the  top  with  the  mouthpiece  must  be 
let  down,  so  that  both  hands  can  be  used  in 
manipulating  the  foil.  There  must  be  no 
creases  or  wrinkles  in  the  foil.  To  smooth 
it  out  before  putting  it  in  the  cylinder,  lay 
it  on  a  piece  of  glass,  and  rub  it  from  left  to 
right  with  a  piece  of  cotton-wool.  When  the 
cylinder  has  been  covered,  place  the  top  in 
position,  and  see  that  the  needle  merely 
touches  the  foil ;  it  must  be  regulated  not 
to  tear  or  otherwise  injure  the  foil,  for  the 
slightest  mark  in  it  produces  a  sound  when 
the  cylinder  revolves. 

As  it  draws  near  the  critical  moment  I  can 
imagine  you  becoming  a  little  excited ;  so 
I  would  advise  you,  if  you  can,  to  perform 
our  first  experiments  alone.  You  will  not 
e  able  to  make  your  phonograph  speak 
perfectly  plain  all  at  once  ;  the  needle  will 
require  a  little  adjustment  now  and  again, 
until  the  best  result  has  been  obtained. 
People  who  come  to  see  and  hear  things 
expect  so  much,  and  if  the  object  of  interest 
does  not  come  up  to  their  expectations  all 
at  once,  they  are  rather  fond  of  smiling  • 
and  he  must  be  a  very  good  -  nafcured 
tpan  who  can  take  that  smile  with  perfect 
equanimity. 

If  you  are  alone,  you  will  have  to  perform 
two  things  at  once.  Take  hold  of  the  handle 
and  turn  the-  cylinder  at  the  rate  of  about 
forty  turns  to  the  minute,  and  speak  very 
deliberately  into  the  mouthpiece.  If  the 
needle  is  working  properly,  you  will  be  able 
to.  see  distinctly  little  indentations  in  the 
foil,  not  cuts  or  strokes,  but  clear  sharp 


markings  following  closely  upon  each  other. 
After  you  have  spoken  a  few  words,  lift  the 
top,  and  reverse  the  cylinder  until  it  reaches 
the  point  from  which  it  started  ;  having 
replaced,  the  top,  put  the  phonet  or  large 
funnel  into  the  mouthpiece,  and  turn  the 
cylinder  at  the  same  speed  as  before,  when 
you  will  hear  your  own  voice  most  wonder¬ 
fully  reproduced,  providing  every  point  has 
been  carefully  attended  to.  If  there  seems 
to  be  too  much  sound,  the  needle  must  be 
raised  a  little ;  if  the  reverse,  it  must  be 
lowered.  You  must  keep  on  experimenting 
until  your  instrument  has  become  a  success. 
There  is  a  certain  tone  of  voice  which  it  will 
reproduce  most  faithfully,  and  this  can  only 
be  found  out  by  experiment.  It  is  extremely 
fond  of  nursery  rhymes,  and  can  laugh 
splendidly.  Speaking  the  alphabet  into  it 
will  be  reproduced  with  remarkable  distinct¬ 
ness,  as  will  also  simple  figures.  Singing  or 
musical  sounds  are  not  very  successful, 
because  the  regularity  of  motion  is  not 
sufficient  to  ensure  the  exact  pitch. 

Of  course,  there  is  really  no  limit  to  the 
capacity  of  the  instrument  ;  it  will  repro¬ 
duce  any  sound  made  in  its  vicinity,  pro¬ 
viding  it  is  loud  enough,  and  directed  upon 
the  diaphragm  through  the  funnel  or 
mouthpiece.  .  After  you  have  acquired  the 
necessary  swing  of  the  handle  to  produce  the 
desired  speed  of  the  cylinder,  and  accustomed 
yourself  to  speak  into  the  funnel,  you  can 
trot  out  your  instrument,  and  invite  your 
friends  and  neighbours  to  a  worthy  enter¬ 
tainment,  and  if  they  do  not  pronounce  you 
a  genius,  put  it  down  to  their  want  of  soul ; 
but  do  not  speak  your  mind  to  the  phono¬ 
graph,  lest  the  after  consequences  might  be 
undesirable. 

And  now  I  must  bid  you  adieu  for 
the  present ;  and  if  there  is  anything  re¬ 
quiring  farther  explanation,  I  will  have 
pleasure  in  attending  to  you  in  “  Shop.” 
But  as  I  always  strive  to  write  plainly  and 
to  give  my  instructions  explicitly,  I  think  I 
may  use  the  adage,  as  far  as  this  paper  is 
concerned,  “  that  he  who  runs  may  read.” 


TESTING  PRECIOUS  STONES, 

BY  H.  S.  GOLDSMITH. 

Of  rough  tests,  the  simplest  is  that  of  apply¬ 
ing  a  file  to  the  stone.  The  reason  of  this 
is  based  on  the  fact  that  real  gems  are  hard 
enough  in  most  cases  to  resist  a  file,  while 
the  common  imitations  will  not  remain  un¬ 
altered,  but  will  scratch  and  crumble  away 
under  the  action  of  a  file  or  knife.  The 
imitation  gems  now  spoken  of  are  those 
usually  called  “  paste.”  They  are  a  fine, 
bright  quality  of  glass,  and  very  often  are 
softer  than  the  ordinary  glass.  These  pastes 
are  made  of  all  colours,  to  imitate  all  the 
ems,  but  they  do  not,  of  course,  keep  their 
rilliancy  if  subjected  to  rough  wear  ;  they 
are  too  soft. 

The  next  most  common  imitation  stone  is 
one  made  up  partly  of  paste  and  partly  of 
some  real  stone— say  a  garnet,  crystal,  or 
sapphire. 

Figs.  1  and  2  will  explain  the  construction 
of  these  articles ;  for  the  hard  stone  parts  are 
left  white  in  the  sketch,  while  the  paste  is 
shaded.  Fig.  1  is  composed  of  two  parts, 
and  is  called  a  doublet ;  Fig.  2  is  made 
up  of  three  pieces,  and  bears  the  name 
of  a  triplet. 

Now,  these  pieces  have  to  be  joined  to¬ 
gether,  and  in  most  cases  a  doublet  or 
triplet  can  be  detected  by  the  air  bubbles 
in  the  cement  which  joins  them.  If  they 


are  not  perceptible,  then  put  the  stone  in  a 
little  clean  water  ;  then,  as  it  is  turned 
about,  the  layers  which  go  to  make  up  the 
deceitful  article  will  clearly  show  up.  Or 
it  might  be  put  in  chloroform  or  boiled  in 
wafer,  when  the  pieces  would  separate. 

A  file,  if  applied  to  the  front  of  either  of 
these,  would  have  no  effect,  the  crown  being 
of  garnet  op!  sapphire,  or  some  other  hard 
stone.  It  is  then  necessary  to  try  what  the 
back  will  stand.  If  it  is  a  doublet,  the  file 
will  scratch  it  anywhere,  but  a  triplet  will 
not  be  affected,  except  on  the  layer  of  paste 
just  under  the  girdle  of  the  stone,  which  is 
a  part  generally  hidden  by  the  setting. 

The  water  test  is  a  good  one  for  these, 
and  the  appearance  of  minute  bubbles  in 
the  cement  is  fairly  decisive  ;  but  there  are 
real  stones  which  have  bubbles  in  them,  so 
take  care  how  a  stone  is  condemned  on  that 
account.  '  A  cinnamon  stone  or  essonite 
often  has  the  little  bubble-like  specks  ;  and 
there  are  others. 

An  imitation  gem  need  not  have  glass  in 
its  composition,  for  sometimes  a  real  stone 
is  so  cut  that  it  is  really  an  imitation  of  a 
more  valuable  one.  For  example,  a  jargoon 
or  a  chrysolite  can  be  made  to  very  fairly 
represent  a  diamond.  To  these  it  is  useless 
to  apply  a  file,  for  they  are  hard  enough  to 
resist  it.  The  appearance  of 'the  sharpness 
of  the  facets  is  some  guidance,  but  if  the 
tests  of  hardness  by  Mohs’  scale  and  of 
specific  gravity  are  not  going  to  be  applied, 
then  a  lapidary  will  easily  judge  for  you;  or, 
if  you  have  had  a  fair  experience,  your  own 
eye  should  be  sufficient  to  discriminate  be¬ 
tween  them.  A  file  will  indicate  the  relative 
hardness  of  the  two  stones  by  the  sound  it 
makes,  although  it  has  no  effect  on  the  stone; 
but  the  ear  must  be  an  educated  one  before 
it  is  able  to  discriminate  in  this  way. 

Concerning  turquoise— real  turquoise  can 
be  filed,  but  not  so  easily  as  glass.  The 
surface  of  a  real  turquoise  is  more  waxy  than 
glass.  A  minute  or  two’s-  practice  with  a 
tile  or  scraper  on  paste  turquoise  and  on 
the  real  article  will  teach  a  valuable  lesson. 
As  to  other  imitations  of  turquoise,  there 
is  a  real  stone  called  “  eallainite,”  whose 
hardness  is  below  that  of  glass  ;  but  it  is 
rarely  met  with.’ 

Odontolite  is  another  natural  production, 
and  is  yet  not  a  true  stone,  much  as  it  re¬ 
sembles  a  turquoise.  It  is  coloured  like  it, 
but,  being  a  fossil  bone  or  ivory,  the  bony 
structure  can  be  traced. 

With  turquoise  the  test  of  the  file  or 
scraper  is  useful,  but  in  this,  and  in  the 
other  stones  too,  do  not  apply  your  test  to 
the  prominent  parts  of  the  stone  under 
examination. 

Coral. — This  natural  production  has  a 
good  many  imitations  ;  but  many  are  _  so 
coarsely  done  that  a  moment’s  inspection 
will  expose  their  falseness.  I  mean  the 
things  formed  in  coraline,  xylonite,  and 
celluloid,  or  dyed  ivory  or  bone. 

A  more  tricky  imitation  is  one  that  is 
shown  in  packets.  It  is  a  beautiful  pink 
colour,  ready  cut  for  mounting  and  setting, 
and  is  very  soft,  being,  I  am  told,  made 
from  rice. 

There  are  others,  but  if  their  own  appear¬ 
ance  does  not  give  judgment  against  them 
the  file  can  be  used  ;  and  by  comparing  the 
way  a  known  piece  of  coral  “talks,”  and 
the  difference  of  feel  and  sound  that  imita¬ 
tion  coral  has,  a  just  opinion  can  easily  be 
formed.  Coral  is  also  well  imitated  in 
glass. 

Of  opals  little  need  be  said.  A  passable 
counterfeit  of  a  good  opal  I  have  never  seen, 
and  do  not  think  it  exists.  If  it  is  a  bad 
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one,  then  the  value  will  be  so  little  that 
the  trouble  of  testing  it  is  not  worth 
doing. 

Of  lapis  lazuli  the  file  is  again  a  good 
means  of  discriminating.  Its  imitations 
may  be  either  harder  or  softer — i.e.,  stained 
agate  will  be  harder,  so  will  enamel  on 
metal.  This  last  makes  a  splendid  imita¬ 
tion,  but  the  polish  is  generally  too  perfect 
for  lapis  ;  while  the  Xylonite  Company’s 
lapis  is  first-class  for  appearance,  but  it  is 
much  softer  to  the  file  than  the  real 
thing. 

Xylonite  can  also  be  cut  with  a  knife  like 
cheese.  Now,  we  have  no  gem  which  will 
stand  having  pieces  cut  off  with  a  knife  ;  in 
fact,  one  of  the  necessary  conditions  of  a 
precious  stone  would  be  absent — that  of 
sufficient  hardness  to  be  durable. 

To  judge  whether  a  pearl  is  real  or  not  is 
nowadays  not  always  an  easy  thing  to  do  at 
a  glance,  the  imitations  are  so  excellently 
got  up.  Doubtless,  a  pearl  of  the  highest 
class  is  matchless  in  its  orient ;  but  of  the 
general  run  of  pearls  one  finds  that  the  best 
imitations  are  nearly,  if  not  •  quite,  as  good 
as  the  real  in  appearance. 

First,  let  us  clearly  understand  the  for¬ 
mation  of  a  real  pearl.  It  is  simply  a  series 
of  concentric  spheres,  one  enclosed  in 
another  sphere  ;  or,  to  put  it  the  other  way, 
layers  or  shells  completely  enveloping  each 
other,  beginning  with  a  very  small  one,  and 
gradually  increasing  in  size  as  they  have  to 
enclose  larger  and  larger  kernels,  as  it 
were. 

Being  formed  in  this  way,  it  follows  that 
if  a  round  pearl  (Fig.  3,  a)  is  cut  across  in 
any  direction,  then  the  appearance  of  the 
interior,  when  it  is  exposed,  must  be  some¬ 
thing  like  Fig.  3,  B — that  is,  a  series  of  con¬ 
centric  circles. 

If  the  pearl  is  an  oval  or  a  drop  shape, 
the  lines  will  still  appear  concentric — i.e., 
one  within  the  other,  but  of  the  shape  of  the 
pearl  ;  not  circles,  that  is,  but  ovals  or  pear- 
shape,  as  the  case  may  be.  These  are  formed 
by  deposition  of  the  nacreous  or  pearly 
material  in  stages,  and  it  is  only  when  it  is 
deposited  round  ci  nucleus  that  it  forms  a 
real  pearl. 

The  same  pearly  material  is  also  deposited 
on  the  shell  itself.  Now,  even  if  it  is  pos¬ 
sible  to  cut  off  raised  portions  of  the  shell, 
and  even  if  such  portion  is  just  as  bright  as 
a  pearl,  as  it  often  is,  still,  the  piece  ip 
classed  differently,  being  called  a  blister 
pearl,  and  its  value  is  much  less. 

Its  structure  will  be  often  approaching 
parallel  lines,  the  particular  concentric  for¬ 
mation  being  either  absent  altogether  or 
else  much  modified  as  shown  in  Fig.  3, 
c  and  D. 

These  blister  pearls,  being  formed  as 
shown  by  the  dotted  lines,  the  shape  cannot 
be  so  good  or  so  regular,  but  will  be  more 
or  less  on  the  twist.  But  this  question  of 
shape  is  rather  a  complicated  one  ;  so  it  had 
better  be  left  out  of  further  consideration 
in  this  reply,  which  already  is  taking  up  too 
much  space. 

We  cannot  always  observe  the  structure, 
particularly  in  the  case  of  an  undrilled,  or 
only  partly  drilled,  pearl ;  but  then  we  have 
the  shape  to  guide  us.  If  it  is  entirely 
undrilled,  then  it  will  be  a  pearl ;  and  if 
partly  drilled,  the  glassy  formation  can 
easily  be  recognised  if  present,  and  some  'of 
the  waxy  stuff  that  is  used  to  fill  them  is 
generally  to  be  got  at. 


These  mock  pearls  have  many  names — 
Roman  pearls  is  one-  of  them.  They  are 
thin  glass  beads,  filled  with  certain  matters, 
or  lined  with  them  to  counterfeit  the  real 
article.  The  exposure  of  the  edge  of  the  hole 
is  usually  sufficient  to  decide  the  question. 
Church’s  description  of  imitation  pearls  is 
as  follows  : — 

“  They  are  small  spheres  blown  on  tubes 
of  slightly  opalescent  glass,  and  coated  in¬ 
ternally  with  a  preparation  made  from  the 
scales  of  a  certain  fish  (as  the  bleak)  and 
called  essence  d' orient.  The  little  opal¬ 
escent  glass  globe  first  receives,  while  still 
soft,  a  few  very  slight  dents ;  then  a  coat¬ 
ing  of  parchment  size  is  introduced,  and 
then  a  film  of  the  pearl  essence.  Lastly, 
when  the  essence  is  dry,  the  bead  is  filled 
with  wax.” 

Another  substitution  of  a  genuine  article 
for  one  of  greater  value  is  the  case  where 
hematite  (the  iron  ore)  is  cut  and  polished 
to  represent  black  pearls.  The  weight  and 
hardness  of  this  are  sufficient  to  distinguish 


Precious  Stones.  Fig.  1. — A  Doublet,  two  pieces, 
tbe  Crown  of  Garnet  or  Crystal,  etc.,  the  Base 
of  Paste,  shaded  in  Sketch.  Fig.  2.  —  A 
Triplet,  three  pieces.  Crown  of  a  real  Stone 
as  far  as  the  Girdle,  then  a  layer  of  Paste, 
shown  shaded  in  Sketch,  the  lower  part  of 
base  being'  composed  of  a  real  Stone.  Fig.  3. 
— A,  Whole  Pearl;  B,  the  same.  If  cut  across - 
and  turned  to  show  the  flat  Surface,  it  shows 
the  Concentric  Structure  of  a  real  Pearl ; 
C,  Sectional  Elevation  of  a  Blister  Pearl  as  it 
would  be  cut  from  a  Shell ;  D,  the  same,  to 
show  the  appearance  of  the  cut  Surface. 

it  from  the  real  thing.  Pearls  are  also  dyed 
sometimes  to  represent  black  pearls.  They 
are  real  pearls,  but  still  not  genuine 
articles. 

In  this  paper  I  have  purposely  left  out 
acid  tests,  and  any  but  passing  allusions  to 
other  tests.  I  will  go  into  the  matter  more 
fully  later  on,  but  the  papers  will  have 
to  be  restricted  to  one  class  of  gems  at 
a  time. 

In  conclusion,  let  me  warn  all  young 
jewellers  against  applying  any  test  to  a 
customer’s  stone  in  such  a  way  as  to 
damage  it ;  and  a  little  practice  on  the  lines 
suggested  wall  be  the  best  course  to  follow. 
Rough  stones  are  interesting  too,  but  will 
want  a  page  to  themselves.  Indeed,  there 
are  many  branches  of  the  jeweller’s  art 
which  young  workmen  would  do  well  to 
read  and  learn  about,  and  I  have  the 
Editor’s  authority  for  saying  that  the 
matter  shall  have  full  attention  in  W ork. 


HOW  TO  MAKE  A  MAHOGANY 
MAGIC  LANTERN. 

BY  O.  BECKERLEGGE. 

As  is  made  evident  by  numerous  inquiries 
which  have  appeared  in  Work  from  time  to 
time  on  the  construction  and  working  of 
the  lantern,  there  must  be  many  of  its 
readers  interested  in  the  subject,  therefore 
I  purpose  giving  practical  instructions  for 
the  making  of  the  same. 

The  three  essentials  of  a  lantern  are  :  the 
body,  illumination,  and  optical  arrangement. 
The  body  is  of  the  least  importance,  so  we 
put  it  first.  But  there  are  bodies  and  bodies, 
and  my  advice  is  to  pay  all  needful  atten¬ 
tion  to  it.  Do  not  go  in  for  the  essentially 
cheap.  I  have  heard  of  a  lantern  being  con¬ 
structed  out  of  a  biscuit-tin.  Without  doubt 
it  could  be  done,  but  why  do  it  ?  Is  neat¬ 
ness  or  elegance  nothing?  I  knew  a  man 
who  lived  in  a  hut  made  of  discarded  soap¬ 
boxes.  No  doubt,  that  was  a  trifle  better 
than  having  no  shelter,  but  it  must  have 
been  neither  elegant  nor  comfortable.  So 
for  our  lantern  :  in  some  cases  it  may  be 
better  to  have  one  with  a  biscuit-box  for 
its  body  than  having  no  lantern  at  all ;  but 
if  there  is  no  necessity  for  such  an  arrange¬ 
ment,  then  let  us  construct  that  which, 
when  completed,  shall  give  us  pleasure  in 
looking  at  and  using.  The  writer’s  experi¬ 
menting  goes  back  to  the  time  when  Work 
was  an  undreamt-of  quantity,  and  when 
practical  men  were  far  too  conservative  to 
give  outsiders  any  information.  Then 
not  only  did  old  tins  work  in,  but  even 
cardboard,  for  some  purposes,  was  brought 
into  requisition  ;  but  I  know  this  :  that  no 
sooner  was  the  novelty  worn  off  than  the 
clumsiness  and  unsightliness  of  the  construc¬ 
tion  w'ould  assert  itself,  and  a  craving  for 
something  better  would  master  one.  At 
present  there  is  a  great  variety  of  types  of 
lantern.  For  some  reasons,  the  modern  one 
with  the  circular  head  to  turn  over  is  ad¬ 
mirable,  but  its  construction  requires  more 
than  the  average  ability  possessed  by  the 
readers  of  Work,  whilst  the  ordinary 
japanned  tin  body  is  hardly  up,  perhaps, 
to  their  standard.  I  therefore  propose  to 
construct  a  mahogany  body ;  this  will  not 
be  difficult  to  make,  and  presents  a  hand¬ 
some  appearance.  A  full-size  lantern  has 
the  following  proportions  :  inside  measure¬ 
ment  :  height,  13  in. — this  does  not  in¬ 
clude  the  chimney ;  from  front  to  back,  85 
in.,  and  64  in.  wide.  Old  lanterns  will  be 
found  much  larger  than  the  dimensions 
given,  but  there  is  no  advantage  obtained. 
Before  commencing,  it  will  be  necessary  to 
decide  on  the  size  of  the  condenser,  which 
we  will  assume  to  be  a  4  in.  compound. 
This  is  the  most  convenient  size  if  we  intend 
using  the  lantern  in  any  public  entertain¬ 
ment.  If  it  is  a  matter  of  cost,  then  we 
must  decide  accordingly. 

A  set  of  4  in.  condensers  will  cost,  with 
front  lenses,  17s.  6d. ;  3)  in.  do.,  12s.  6d.  ; 
and  3  in.  do.,  8s.  6d.  We  shall,  however, 
make  all  our  measurements  for  the  larger 
size. 

For  our  work  we  must  procure  a  few  feet 
of  well-seasoned  mahogany,  straight  in  the 
grain ;  when  finished  up,  it  should  be  \  in. 
thick.  A  piece  may  sometimes  be  picked 
up  at  a  reasonable  price  at  an  old  furniture 
shop,  when  it  will  certainly  be  well  sea¬ 
soned.  For  sides,  two  pieces  i3|  in.  by  9  J  in. ; 


A  Mahogany  Magic  Lantern.  Fig.  1. — Section  of  the  Lantern — A,  Body;  B,  Tin  Lining;  C,  Screw  to  fasten  Lining  to  Body;  D,  the  Plate  carrying 
the  Tube  for  the  Condenser  Cell ;  E,  the  Presser  Plate  actuated  by  the  Spiral  Springs  ;  F,  Plate  carrying  the  Front ;  G,  Sliding  Tube  over  the 
Front ;  H,  Sleeve  carrying  the  Pinion ;  I,  Tube  carrying  the  Front  Lens  ;  J,  Stop  in  front  of  Lens.  Fig.  2. — Plan  of  Lantern — A,  A,  Blocks  at  the 
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front,  13i  in.  by  8|  in.  For  the  back  will 
be  required,  at  present,  two  pieces  8^  in. 
by  1|  in.  These  are  dovetailed  into  the 
sides  at  top  and  bottom,  as  in  Fig.  6.  The 
bottom  must  be  1  in.  larger  all  around  than 
the  body,  with  the  edge  moulded  as  shown. 

Difficulty  is  often  experienced  by  amateur 
wood-workers  in  working  up  a  square  edge  : 
everyone  should  provide  himself  with  a 
square  shooting-board.  If  the  block  is  set 
perfectly  square  with  the  board,  the  work 
must  come  out  square,  as  also  will  be  the 
edges.  The  front  must  have  a  circular  hole 
cut  to  receive  the  lens  and  cell — say,  about 
4i  in.  diameter,  the  centre  of  the  hole  being 
6  in.  from  the  bottom  ;  this,  in  ^  in.  wood, 
can  easily  be  cut  with  a  hand  fret-saw.  In  the 
illustration  the  brass  plate  carrying  the  con¬ 
denser  lens  is  represented  as  let  in  the 
front,  but  this  is  a  mere  matter  of  taste  ;  for 
some  reasons  it  is  better  not  so,  but  this  will 
be  referred  to  again. 

The  front  and  sides  are  joined  by  brass 
screws  ;  these  will  look  much  better  if  the 
heads  are  burnished,  when  they  have  a 
slightly  rounded  outline.  They  can  be  pur¬ 
chased,  but  are  more  expensive  ;  they  are 
easily  burnished  if  one  has  a  lathe.  I 
have  seen  a  small  boy  in  a  lantern  factory 
do  them  exceedingly  quickly  thus  :  A  piece 
of  hard  wood  is  screwed  to  the  nose  of  the 
mandrel  as  a  chuck,  in  the  centre  of  which  is 
a  small  hole  into  which  the  screw  is  turned. 
A  burnisher  is  pressed  firmly  against  the 
head,  and  a  slight  motion  is  given,  so  as  to 
produce  the  convex  outline,  and  in  almost 
less  time  than  it  has  taken  to  write  these 
sentences  the  screw  has  been  burnished  and 
withdrawn. 

It  is  hardly  necessary  to  say  that  the 
screw  holes  must  be  marked  off  at  regular 
intervals  and  be  slightly  countersunk,  which 
will  add  much  to  the  appearance  of  the  in¬ 
strument  and  be  more  workmanlike. 

The  bottom  can  now  be  put  on.  This 
should  be  fixed  in  its  place  by  two  screws, 
when  with  a  £  in.  bit  two  holes  should  be 
bored  through  the  sides,  front,  and  back. 
Hard-wood  pins  must  be  glued  and  driven 
in  ;  these  will  hold  much  better  than  screws, 
as  the  wood  is  the  long  way  of  the  grain. 

The  body  must  now  be  lined  with  tin¬ 
plate  or  thin  sheet-iron — I  should  recom¬ 
mend  the  former— leaving  the  side  nearest 
the  wood  bright,  as  it  is  well  known  that  a 
bright  polished  surface  radiates  less  heat 
than  a  dull  one. 

The  lining  need  not  be  joined  together. 
Sixteen  or  more  bits  of  brass  tubing  will  be 
required,  £  in.  long  by  £  in.  diameter.  Holes 
must  be  punched  in  the  corners  of  the 
lining,  and  screws  passed  through  the  tubes 
into  the  body,  as  shown  (c,  Fig.  1).  Three 
a  in.  holes  must  be  bored  in  the  bottom 
rail  of  the  back  ;  by  this  means  the  lan¬ 
tern  will  be  ventilated,  and  a  current  of 
air  will  pass  around  between  the  inside  of 
the  lantern  and  the  lining,  keeping  it  cool. 
It  may  be  well  to  say  here  that  probably  a 
false  bottom  may  have  to  be  placed  in  the 
lantern,  so  as  to  rightly  adjust  the  height  of 
the  lamp,  but  this,  of  necessity,  cannot  be 
done  until  the  lamp  has  been  procured.  We 
l  may,  however,  indicate  the  rule  to  be  ob¬ 
served.  The  edge  of  the  burning  wick 
should  be  about  1  in.  lower  than  the  centre 
of  the  condenser.  When  it  is  ascertained 
that  a  false  bottom  is  required,  one  can  be 
added  by  removing  the  bottom  lining  and 
riveting  the  false  to  it,  using  pieces  of 
tubing  of  the  requisite  length  to  bring  it  to 
the  required  height. 

The  door  must  now  claim  our  attention. 
The  exact  length  of  the  door  will  depend  on 


the  form  of  the  lamp  used.  Should  the 
knobs  of  the  rods  for  raising  the  wicks  pro¬ 
ject  beyond  the  back  of  the  lantern— and 
they  often  do — then  the  door  must  be  short 
enough  to  close  over  them.  If,  on  the  other 
hand,  they  do  not  project,  then  the  door  may 
come  down  nearly  to  the  bottom  rail.  Both 
for  appearance  and  strength,  the  door  should 
have  a  piece  grooved  and  tongued  into  the 
top  and  bottom,  the  opposite  way  of  the 
grain.  A  2  in.  circular  hole  must  be  made 
in  the  centre  of  the  door,  with  a  narrow 
rabbet  to  receive  a  piece  of  ruby  glass, 
which  must  be  secured  in  its  place  by  a 
ring  of  brass,  as  shown  ;  this  will  be  of  ser¬ 
vice  should  the  limelight  be  used.  The 
body  may  now,  with  the  exception  of  the 
top,  be  considered  finished,  and  in  our  next 
paper  we  will  treat  of  the  optical  arrange¬ 
ment. 


HELICAL  GEARS. 

BY  J.  H. 

Spue  Wheels. 

Methods  of  Moulding — Wheel-Moulding  Ma¬ 
chine —  Method  of  constructing  Tooth- 
Blocks  FOR  WITHDRAWAL  —  EXPLANATION 
of  Figures — Details  of  Construction. 

Methods  of  Moulding. — These  helical  wheels 
are,  as  a  rule,  made  with  wheel-moulding 
machines  from  tooth-blocks  ;  scarcely  ever 
from  complete  patterns,  and  only  occasion¬ 
ally  in  core  boxes.  And  but  for  the  exten¬ 
sive  employment  of  these  wheel  machines, 
the  helical  gears  would  not  even  now  be 
used  to  any  great  extent,  owing  to  the 
difficulty  of  constructing  them  by  the  other 
methods.  Their  invention  actually  dates 
from  the  early  part  of  the  present  century, 
but  it  has  only  been  since  the  invention  of 
wheel-moulding  machines  that  they  have 
been  a  practical  success. 

Wheel- Moulding  Machine. — I  may  men¬ 
tion,  in  the  interests  of  the  general  reader, 
that  a  wheel-moulding  machine  is  essentially 
a  dividing  wheel 
and  worm  and 
change  wheels,  to¬ 
gether  with  the 
mechanism  neces¬ 
sary  for  holding  and 
carrying  and  with¬ 
drawing  a  couple  or 


Fig.  4.— Pinion  Tooth-Block. 

three  teeth,  pitched  and  shaped  like  those 
on  the  complete  wheel  which  has  to  be 
moulded  and  cast.  A  good  example  of 
a  wheel-moulding  machine  is  illustrated 
in  my  book  on  “  Practical  Ironfound¬ 
ing,”  p.  134.  Wheel-moulding  machines  are 
constructed  to  withdraw  the  tooth  -  block 
from  the  sand  after  ramming,  either  in  a 
vertical  or  horizontal,  and  sometimes  also 
in  a  diagonal,  direction,  being  thus  adaptable 
to  spur,  bevel,  worm,  or  skew  gears.  An 
entire  spur  helical  block  can  never  be  drawn 
vertically,  but  it  may  often  be  drawn  hori¬ 
zontally,  though  not  always.  Spur  wheels 


Fig.  5.— Wheel  Tooth-Block. 


can  mostly  be  drawn  horizontally  ;  pinions 
seldom  so,  because  of  the  undercutting  of 
the  outermost  flanks.  Neither  bevel  wheels 
nor  pinions  can  be  drawn  horizontally. 

Method  of  constructing  Tooth-Blocks  for 
withdrawal. — Now,  the  general  practice  is 
to  adopt  a  compromise  in  both  spur  and 
bevel  wheels.  The  teeth  themselves  are 
made  distinct  from,  though  temporarily  at¬ 
tached  to,  a  main  b'  ek,  or  backing  (a,  in 
Figs.  4  and  5).  The  backing  supports  the 
teeth  during  ramming,  and  is  then  lifted 
vertically  by  the 
arm  of  the  ma¬ 
chine,  leaving  the 
teeth  themselves 
behind  in  the 
sand.  The  latter 
are  then  taken 
away  by  the 
fingers  of  the 


moulder  in  the  direction  in  which  they  will 
happen  to  come  out  the  easiest. 

I  will  confine  my  remarks  during  the  re¬ 
mainder  of  this  article  to  the  subject  of 
helical  spur  wheels,  reserving  the  next  for 
the  description  of  bevels.  And  to  guard 
against  captious  criticism,  I  wall  remark 
that,  though  I  explain  the  commoner 
methods  of  construction,  there  are  modified 
methods  adopted  in  the  formation  of  helical 
tooth-blocks.  It  matters  little,  however, 
which  is  selected,  so  that  the  ultimate  result 
is  secured. 

I  show  a  couple  of  tooth-blocks  as  used 
for  spur  wheels,  in  which  two  of  the  best 
and  most  frequent  methods  adopted  are 
illustrated.  I  will  first  explain  the  reasons 
for  their  Construction,  and  afterwards  ex¬ 
plain  in  detail  how  they  are  marked  out 
and  worked. 

Explanation  of  Figures. — In  Fig.  4,  which 
is  a  spur  pinion-block,  a  is  the  backing 
screwed  to  the  carrier,  B,  of  the  wheel¬ 
moulding  machine  ;  c,  c  and  D,  d  are  four 
several  pieces,  between  which  the  two  pat¬ 
tern  teeth  are  divided  for  convenience  of 
delivery.  These  four  blocks  fit  into  the 
backing,  which  is  grooved  to  receive  them. 
They  tit  closely,  yet  slide  freely  in  their 
grooves,  so  that  the  lifting  of  the  block,  a, 
does  not  disturb  them  in  the  sand.  The 
same  purpose  is  fulfilled  by  the  dovetail 
fitting  of  the  wheel-blocks  (b,  c,  in  Fig  5) 
into  the  backing,  a.  There  is,  further,  no 
vertical  division  between  the  teeth,  as  in 
Fig.  4  (shown  at  E  in  that  figure! 

The  reason  why  the  tooth-blocks  are 
divided  vertically  in  Fig.  4,  and  not  in  Fig.  5, 
is  that  in  consequence  of  the  undercutting 
of  the  tooth  flanks  at  F,  due  to  the  small 
diameter  of  the  pinion,  the  pair  of  teeth 
could  not  be  drawn  back  from  the  sand  to¬ 
gether  without  tearing  it  down,  wrhile  they 
can  in  Fig.  5.  This  is  shown  clearly  by  the 
dotted  lines,  a,  a.  In  both  cases,  however, 
the  teeth  are  divided  along  the  middle 
planes  (f,  Fig.  4 ;  e,  Fig.  5).  This  is  not 
always  necessary  for  the  purpose  of  easy 
withdrawal ;  but  it  is  convenient,  and  is  an 
advantage  for  marking  out  the  teeth  upon 
the  middle  plane,  which,  without  the  joint 
face,  would  have  to  be  cut  with  a  temnlet. 
Further,  if  the  teeth  are  not  divided  along 
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the  middle  plane,  the  proper  ramming  of 
the  lower  portion  is  somewhat  interfered 
■with  by  the  upper  portions  leaning  over  in 
the  way  of  the  rammer.  If  the  upper  half 
is  removable,  the  lower  portion  can  be 
rammed  in  a  more  nearly  vertical  direction 
than  if  the  teeth  are  in  one  piece.  In  the 
latter  case  the  direction  of  ramming  must 
be  more  horizontal.  Sprigging  the  teeth 
is  also  better  done  with  the  top  portion  of 
the  teeth  removed  out  of  the  way. 
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Fig.  6.— Lining  out  of  Tooth-Block.  Fig.  7— 
Paper  Templet.  Fig.  8.— Wooden  Templet 
for  working  Inter-Tooth  Curves. 


*a  slip  of  paper  (Fig.  7)  of  the  same  width 
as  the  pattern-block  from  face  to  face ; 
mark  diagonal  lines  upon  it  corresponding 
with  the  terminations  of  the  tooth-points 
and  the  angle  of  teeth,  and  lay  and  glue 
this  upon  the  curved  face,  E,  of  the  tooth- 
block.  The  diagonals  will  then  develop 
into  the  helices  required. 

The  helical  form  of  the  tooth-points  and 
the  shapes  of  the  teeth  on  the  outer  and 
middle  planes  being  obtained,  the  inter¬ 
tooth  space  is  worked  out  by  the  aid  of 
a  templet  (Fig.  8)  cut  to  the  exact  shape 
of  the  inter-tooth  space,  and  the  helical 
twist  of  the  flanks  and  faces  is  correctly 
developed  during  the  act  of  working.  This 
is  clearly  the  case,  because  the  centre  lines 
of  the  teeth  on  both  outer  and  middle 
planes  are  radial,  and  the  centre  line  of 
the  templet  is  radial ;  consequently,  if  the 
tooth  flanks  and  faces  are  worked  until 
the  templet  beds  at  a,  a ,  accurately  on  the 
outer  curve,  E,  representing  the  tooth-points, 
every  separate  section  of  the  teeth  will  be 
truly  radial,  and  the  essential  conditions  of  a 
helical  thread  will  be  fulfilled. 

I  may  remark  that  the  shapes  of  the  teeth 
themselves  are  the  same  as  in  ordinary  gears, 
and  may  be  struck  by  means  of  rolling 
generating  circles,  or  by  means  of  an  odon- 
tograph  scale. 


The  construction  of  the  spur  tooth-blocks 
is  easy  enough  ;  that  of  the  bevels  is  not 
so  easy.  In  the  spur-block  we  have  only 
level  surfaces  and  curves  at  right  angles 
thereto  to  deal  with  ;  in  the  bevel  we  have 
nothing  but  bevels. 

Details  of  Construction. — In  the  spur 
lelical  block  (Fig.  6)  a  piece  of  backing,  a, 
is  first  prepared  by  planing  into  a  cubical 
■form,  and  the  piece  b  is  attached  to  it  with 
•dovetailed  strips  or  other  suitable  fittings. 
A  centre-line,  c,  is  squared  over,  the  curve, 
d,  representing  the  roots  of  the  teeth, 
struck  and  worked,  and  the  block  from 
which  the  teeth  are  to  be  worked  fitted  to 
this  curve,  and  glued  on. 

The  curves  representing  the  tooth-point, 
E,  the  pitch-line,  f,  and  such  striking-lines, 
■a,  b,  as  may  be  necessary,  are  marked  with 
trammels,  the  centre-lines,  c,  d,  of  the  teeth 
-upon  the  outer  faces  marked  radially,  and 
the  outlines  of  the  teeth  struck  thus  : — 
■Since  in  these  wheels  there  are  three  ter¬ 
minable  planes — namely,  the  two  outer 
faces,  g,  and  the  middle  plane,  h — which 
coincide  with  the  apex  of  the  meeting 
teeth,  the  shapes  of  the  teeth  are  marked 
upon  all  three  faces,  no  matter  whether  the 
■wheels  are  spur  or  bevel.  The  curve,  e, 
which  corresponds  with  the  tooth-points,  is 
worked  round,  and  then  the  tooth-centres 
and  outlines  marked  in  the  joint -face 
upon  either  one  of  the  blocks.  The  lines 
representing  the  extremities  of  the  tooth- 
faces  are  then  marked  upon  the  curved 
face,  E,  of  the  pattern  block,  along  the 
edge  of  a  bit  of  thin  steel  bent  round  from 
outer  to  middle  faces. 

My  pattern-making  friends  will  recog¬ 
nise  this  method  as  one  commonly  em¬ 
ployed  for  marking  out  the  threads  of 
screw-wheels,  worm-wheels,  small  elevator 
screws,  etc.  They  scarcely  need  be  reminded 
that  it  is  necessary  that  the  face,  E,  should 
be  a  true  curve,  free  from  lumps  and  hol¬ 
lows,  and  that  the  steel  should  be  flexible 
and  pressed  to  perfect  contact  all  through 
Its  length.  Then,  and  only  then,  will  its 
edge  yield  a  true  helix. 

Another  good  way  —  perhaps  a  trifle 
better  than  the  bent  steel  dodge — is  to  get 


HARDENED  SPLIT  STEEL  CHUCKS. 

BY  F.  A.  M. 

Of  all  the  chucks  for  holding  small  rods, 
wire,  etc.,  while  being  turned,  these  are  the 
best ;  in  fact,  it  may  almost  be  said  they  are 
the  only  chucks  that  will  hold  small  work 
really  true.  Scroll  chucks  are  very  useful 
for  holding  stock,  or  material  such  as  wire, 
and  metal  rods,  off  which  screws,  etc.,  are  to 
be  made ;  also  for  holding  drills ;  but  no  one 
expects  absolute  truth  in  a  scroll  chuck. 
The  Essex  chuck  springs  have  a  range  of 


Fig.  1.— Outside  Tlew  of  Spring  Chuck.  Fig.  2.— 
Section  of  Chuck 


about  ^in.,  which  prevents  all  hope  of  arriv¬ 
ing  at  real  accuracy;  they  are  very  cheap,  and 
may  do  well  enough  for  holding  drills.  To 
hold  small  work  with  perfect  truth  demands 
something  in  the  style  of  Fig.  1,  which  is  an 
outside  view  of  a  spring  chuck,  one  of  a  set 
of  thirty-seven  sizes  having  holes  varying 
by  only  tJo  in-  •  the  smallest  has  a  hole  of 
j-^o  in.,  and  the  largest  of  T%  in.  The  same 
kind  of  chucks,  but  of  much  smaller  size, 
are  made  for  watchmaker’s  lathes,  and  they 
will  hold  a  small  needle  perfectly  true  while 
being  turned. 

The  chucks  fit  into  a  perfectly  true  hole 


in  the  mandrel  of  the  lathe  0'015  m.  or  15 
millimetres  (a  full  |  in.)  in  diameter.  The 
hole  runs  right  through  the  mandrel.  A 
tube  is  put  in  at  the  tail  end  of  the  mandrel 
having  a  wooden  hand-wheel  fitted  on  it  to 
hold  and  turn  it  by ;  this  tube  also  fits  the 
bore  of  the  mandrel,  and  at  its  front  end 
where  it  meets  the  chuck  it  has  an  internal 
screw  which  takes  on  to  the  screw  n  at  the 
end  of  chuck  (see  Figs.  1  and  2).  The  key¬ 
way  at  a  receives  a  little  pin,  which  projects 
into  the  bore  of  the  mandrel  and  prevents 
the  chuck  from  turning.  As  the  tube  is 
turned  the  screw  threads  draw  in  the  chuck, 
and  the  conical  part  c,  which  fits  a  similar 
internal  cone,  causes  the  chuck  to  close  upon 
anything  placed  within  it  to  the  amount  of 
in.  The  sides  of  the  cone  are  inclined 
to  the  centre  line  20°. 

Fig.  2  gives  a  section  of  the  chuck  with 
its  principal  dimensions,  which  are  metrical, 
but  are  here  given  in  fractions  of  an  inch. 
The  pitch  of  the  screw  is  1  millimetre;  or 
very  nearly  25  to  the  inch. 

These  chucks  are  interchangeable ;  they 
are  very  carefully  made  in  America  and  very 
expensive,  the  list  price  being  2£  dols.,  say 
10s.,  each.  They  are  made  of  the  best  tool 
steel,  hardened  at  the  front  end  and  ground 
true.  The  smallest  sizes  are  ground  true  in 
the  hole  by  tiny  steel  pin-like  laps,  charged 
by  rolling  them  in  diamond  dust ;  the  chucks 
are  placed  in  a  slowly  revolving  mandrel 
whilst  the  little  lap  runs  at  a  great  speed  in 
touch  with  one  side  of  the  hole  till  it  is 
quite  true. 

Probably  anyone  who  wished  for  a  set  of 
chucks  like  these  could  get  them  made  in 
this  country  for  about  6s.  each,  but  I  am 
not  aware  that  any  of  our  lathe-makers 
supply  them. 


KALSOMINING. 

Kalsomining,  or  wall  colouring  in  distem¬ 
per,  is  best  done  when  the  walls  are  not  too 
cold  or  too  hot.  It  may  be  done  during  the 
winter,  so  long  as  the  walls  do  not  freeze. 
There  are  a  good  many  preparations  put  up 
for  this  purpose,  and  called  by  various  names. 
However,  if  you  are  where  you  cannot 
procure  this,  it  may  be  prepared  in  the 
following  manner  :  White — To  10  lb.  best 
whiting  use  lb.  white  glue,  £  lb. 
alum,  and  a  little  ultramarine  blue.  Put 
the  glue  in  cold  water,  set  it  on  the  fire,  and 
stir  until  dissolved.  Put  about  half  a  gallon 
of  hot  water  over  the  whiting,  and  when 
dissolved,  add  the  glue,  the  blue,  and  the 
alum,  which  must  also  be  dissolved  in  hot 
water.  Stir  this  mixture  well  and  run 
through  a  sieve.  For  first  coating  this  may 
be  used  while  hot,  but  the  other  coats  must 
be  cold.  If  your  colour  works  too  stiff,  a 
little  soap  will  help.  All  colours  and  shades 
are  made  by  adding  the  dry  colours.  Before 
kalsomining,  the  crack  and  nail  holes  should 
be  filled  with  plaster-of-Paris.  Mix  this 
with  paste,  and  it  will  not  dry  so  quickly. 
If  you  have  a  good  brush,  and  work  as 
quickly  as  possible  to  avoid  laps,  you  will 
have  a  good  job  of  kalsomining.  A  neat 
stencil  border  run  around  the  top  of  the 
wall  makes  a  nice  finish. 

The  keeping  clean  of  walls  is  a  most  im¬ 
portant  matter  in  every  house,  especially  in 
the  hot  weather  season,  when  so  much  dirt 
and  dust  cling  to  them— endangering  life 
and  health  at  every  respiration  by  reason  of 
the  germs  of  disease  contained  on  unclean 
walls.  With  colouring  matter  cheaper  than 
paper,  thousands  of  people  might  easily 
purify  and  brighten  their  own  walls. 


28o 


WORK. 


[No.  174 — July  16,  1892. 


“WORK”  PRIZE  SCHEME. 

NOTICE. 

“WORK”  COMPETITION  COUPON 

will  be  found  on  page  288. 

CASSELL’S 

MANUALS  OF  TECHNOLOGY. 

Edited  by  Professor  Ayrton,  F.R.S.,  and 
Richard  Wormell,  D.Sc.,  M.A. 
Illustrated  throughout. 

The  Dyeing  of  Textile  Fabrics.  By  Prof. 

Hummel.  5s. 

Watch  and  Clock  Making.  By  D.  Glasgow. 

4s.  6d. 

Steel  and  Iron.  By  Prof.  W.  H.  Greenwood, 

F.C.S.,  M.I.C.E.,  &c.  5s. 

Spinning  Woollen  and  Worsted.  By 

W.  S.  B.  McLaren,  M.P.  4s.  6d. 

Design  in  Textile  Fabrics.  By  T.  R.  Ashen- 

hurst.  With  Coloured  Plates.  4s.  6d. 

Practical  Mechanics.  By  Prof.  Perry,  M.E. 

3s.  6d. 

Cutting  Tools  worked  by  Hand  &  Machine. 

By  Prof.  R.  H.  Smith,  M.I.M.E.,  Ass.  M.I.C.E. 
3s.  6d. 

Cassell  &  Company,  Limited,  L-udgate  Hill ,  London . 

PRACTLCAL  MANUALS. 

Practical  Electricity.  A  Laboratory  and 

Lecture  Course  for  First-Year  Students  of  Electrical 
Engineering.  By  Prof.  W.  E.  Ayrton,  F.R.S. 
Illustrated  throughout.  Fourth  Edition.  7s.  6d. 

N  umerical  Examples  inPractical  Mechanics 

and  Machine  Design.  By  Robert  Gordon 
Blaine,  M.E.  With  an  Introduction  by  Prof.  John 
Perry,  M.E.,  D.Sc.,  F.R.S.  Twenty-six  Diagrams. 
2s.  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London . 

CASSELL'S 

TECHNICAL  MANUALS. 

Illustrated  throughout  with  Drawings  and  Working 
Diagrams.  Bound  in  cloth. 

Applied  Mechanics.  By  Sir  R.  S.  Ball.  2s. 
Bricklayers,  Drawing  for.  3s. 

Building  Construction.  2s. . 
Cabinet-Makers,  Drawing  for.  3s. 
Carpenters  and  Joiners,  Drawing  for.  3s.  6d. 
Gothic  Stonework.  3s. 

Handrailing  and  Staircasing.  3s.  6d. 
Linear  Drawing  and  Practical  Geometry.  2  s. 
Linear  Drawing  and  Projection.  The  Two 

Vols.  in  One,  3s.  6d. 

Machinists  and  Engineers,  Drawing  for. 

4s.  6d. 

Metal-Plate  Workers,  Drawing  for.  3s. 
Model  Drawing.  3s. 

Orthographical  and  Isometrical  Projection. 

2S. 

Practical  Perspective.  3s. 

Stonemasons,  Drawing  for.  3s. 
Systematic  Drawing  and  Shading.  2s. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 

THE  POL  YTECHNIC  SERIES. 

Consisting  of  Practical  Illustrated  Manuals  specially  pre¬ 
pared  for  Students  of  the  Polytechnic  Institute,  Regent 
Street,  London,  and  suitable  for  the  use  of  all  Students. 

Forty  Lessons  in  Carpentry  Workshop 
Practice.  Cloth  gilt,  is. 

Practical  Plane  and  Solid  Geometry, 

including  Graphic  Arithmetic.  Vol.  I.,  Elementary 
Stage.  Cloth  gilt,  3s. 

Forty  Lessons  in  Engineering  Workshop 
Practice,  is.  6d. 

Technical  Scales.  In  set  of  Ten  in  cloth  case, 

is.  per  set.  Also  on  celluloid,  in  case,  ios.  6d.  per  set. 

Elementary  Chemistry  for  Science  Schools 

and  Classes.  Crown  8vo,  is.  6d. 

Building  Construction  Plates.  A  Series  of 

40  Drawings.  Cloth,  ios.  6d.;  or  copies  of  any  Plate 
may  be  obtained  in  quantities  of  not  less  than  one 
dozen,  price  is.  6d.  per  dozen. 

Cassell  &  Company,  LTw ited,  Ludgate  Hill ,  London . 


t#  t  published  at  La  Belle  Sauvage,  Ludgate  Hill,  London,  ot 
9  o'clock  every  Wednesday  morning,  and  should  be  obtainable  every¬ 
where  throughout  the  United  Kingdom  on  Friday  at  the  latest. 


TERMS  OP  SUBSCRIPTION. 

(Sent  post  f  ree  to  any  part  of  the  world.) 

5  months,  free  by  post  . is.  8d. 

6  months,  ,,  ....  —  38.  3d. 

12  months,  „  ....•*  6s.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Terms  for  the  Insertion  of  Advertisements  in  each 
Weekly  Issue.  »  H 


X  B.  U. 

One  Page  -  -  *  -  --  -  -  -12  00 

Half  Page . -  -  -  6  10  0 

Quarter  Page  -  •  •  -  -  -  •  -  3 12  6 

Eighth  of  a  Pago  -  •  -  -  -117  6 

One-Sixteenth  of  a  Page  -  -  -  -  -  -100 

In  Column,  per  inch  -  -  -  -  -  -  0  10  0 


Small  prepaid  Advertisements,  such  as  Situations  VVanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  Quo 
Penny  per  Word  extra  if  over  Twenty.  All  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions , 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Nickel  Smelting.— The  value  of  nickel 
as  a  non-corrodible  material  is  well  known, 
but  so  refractory  are  its  ores  that  it  is  chiefly 
used  for  plating.  We  may,  however,  look 
now  for  wider  applications  of  the  metal 
itself,  as  some  fifteen  months  since  the 
Orford  Copper  Company  experimented  on 
new  methods  of  treating  the  nickeliferous 
pyrrhotite  and  chalcopyrite  ores  of  Sudbury, 
Ontario,  and  the  result  is  that  a  method  is 
devised  for  the  proper  reduction  of  the 
“mattes.”  The  details  of  the  process  are 
kept  secret,  but  the  copper  and  nickel  in  the 
matte  are  separated,  and  the  nickel  con¬ 
verted  into  nickel  oxide,  which  may  be 
reduced  or  used  in  that  form  for  making 
nickel  steel,  which  is  more  homogeneous  in 
texture  when  made  from  the  oxide  than 
from  the  metal  itself.  This  new  discovery 
has  given  such  an  impetus  to  the  owners  of 
the  nickel  mines  in  Northern  Ontario,  that 
the  Drury  Nickel  Company  have  not  only 
built  a  large  smelter,  but  have  also  con¬ 
structed  a  line  of  railway  to  connect  their 
works  with  the  Canadian  Pacific  Railway. 
Nickel,  at  a  cheap  rate,  will  he  a  blessing  to 
the  amateur,  as  it  can  be  welded  like  iron  ; 
and  so  we  can  have  a  smith’s  shop  at  home 
without  the  dirt,  and  moreover  it  is  a  very 
clean  metal  to  turn. 

Liners  for  Boring. — At  the  present 
day,  when  accuracy  as  well  as  speed  is  re¬ 
quired  in  the  manufacture  of  machinery, 
engines,  etc.,  a  good  system  to  observe,  when 
boring  out  bearings  and  connecting  rod 
brasses,  is  to  put  in  between  the  points  of 
the  brasses  a  liner.  Say  for  a  6  in.  brass  put 
in  a  £in.  liner,  and  bore  the  brass  out  to 
6 If  in.  diameter.  After  this  is  done,  take  out 
the  liner  and  put  the  brasses  together,  and 
it  will  be  found  that  they  will  measure  6  in. 
diameter  at  the  crown,  and  at  the  points 
61  in.  diameter,  or  W  in.  clear  at  each  side  of 
the  shaft — a  necessary  space  at  the  points  to 
avoid  unnecessary  friction.  As  this  space 


has  to  be  filed  out  by  hand,  why  not  do  it 
by  machinery  at  the  same  time  as  we  bore 
out  the  shaft  ?  It,  at  all  events,  saves  time, 
and,  as  time  is  money  in  manufacture,  a  few 
hours  saved  on  the  brasses  of  an  engine  is  a 
move  in  the  right  direction.  This  system 
also  ensures  that  the  brasses  fit  the  shaft 
better. 

Co-operative  Home  Industries.— A 
new  society  which  commands  our  interest 
and  support  is  about  to  be  started  for  the 
promotion  of  home  industries,  especially 
among  our  rural  population.  The  object  of 
the  society  is  to  afford  a  means  of  sale  for  the 
various  handworks  which  are  already  carried 
on  in  cottages,  and  which  might  be  produced 
in  much  larger  quantities  under  further 
encouragement.  It  is  estimated  that  some 
£30,000,000  annually  is  paid  out  by  England 
for  minor  art  "work  done  abroad,  and  it  is 
argued  that  a  large  proportion  of  this  work 
might  as  well  be  done  at  home.  Our  work¬ 
ing  classes  have  often  only  too  much  leisure. 
There  is  the  “  out  of  work  ”  time  to  which 
nearly  all  trades  are  subject,  and  in  our 
agricultural  districts  the  really  active  time 
of  the  year  is  small  compared  with  the  slack 
season.  Farmers  complain,  too,  of  being 
obliged  to  support  throughout  the  year  the 
labourers  whose  services  are  only  required 
for  part  of  it,  and  the  low  wages,  which  is 
all  they  can  afford  to  pay,  come  hard  on  the 
labourers,  who  do  little  to  add  to  them. 
The  proposed  society  would  bring  the  home 
producers  in  direct  contact  with  the  world 
of  buyerSj  everything  being  done  on  strictly 
co-operative  principles,  shareholders,  sales¬ 
men,  and  craftsmen  all  sharing  in  the  profits. 
It  would  thus  fill  the  post  occupied  in 
Germany  by  the  Kunstgewerbe,  which 
exist  in  most  of  the  towns  of  that  country. 
By  their  means  the  people  of  the  district 
may,  on  payment  of  a  small  fee,  exhibit 
anything  which  they  produce  for  sale,  with¬ 
out  an  intermediary  system  of  middlemen. 
Before  long  a  definite  plan  of  action  will  he 
submitted  to  the  public.  The  new  society 
must  not  be  confused  with  any  of  those  now 
existing  for  the  purpose  of  teaching  art  work 
to  the  poor.  Its  object  is  simply  to  provide 
a  means  of  sale  for  such  work  when  it  is 
produced.  The  foreign  manufacturers  of 
the  articles  for  which  we  pay  the  £30,000,000 
are  content  with  so  much  smaller  profits  than 
our  own  people  would  think  it  worth  their 
while  to  work  for,  that  with  a  fair  field  it 
would  be  useless  for  us  to  attempt  to  compete 
with  them  ;  but  when  the  expense  of  carriage 
and  all  the  profits  of  intermediate  agencies 
are  taken  into  consideration,  it  is  clear 
that  British  ■workers  start  with  an  immense 
advantage,  and  given  proper  organisation  in 
the  selling  department,  they  ought,  as  soon 
as  they  can  make  things  as  they  are  “made 
in  Germany,”  to  sell  their  work  for  less  than 
is  now  given  for  the  foreign  imports,  while 
gaining  considerably  more  than  the  actual 
workman  in  France  or  Germany  has  done. 
Already  this  society  has  some  head¬ 
quarters  in  the  West  End  of  London,  and 
it  should  not  be  long  before  it  develops 
into  a  thoroughly  prosperous  institution. 
There  cannot  be  too  many  societies  of  this 
kind  throughout  the  country  in  order  to 
conserve  the  trade,  and  utilise  as  much  as 
possible  of  the  unemployed  labour  of  the 
country.  Those  having  time  and  means 
with  a  desire  to  do  some  good  for  their 
generation  ought  to  co-operate  and  lend 
their  services  and  encouragement  to  such 
a  cause  as  this— one  having  so  excellent 
an  object  as  the  cultivation  of  small  home 
industries. 
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Old  Spanish  Hammered  Iron.  Figs,  l,  2,  3.— -Crowns  of  Archways  in  Railings.  Figs.  4,  6,  7,  8,  9. — Ornaments  of  Railings.  Fig.  6.  Candlestick. 
Fig.  10.— Ornament  on  Shaft  of  Lectern ;  the  Examples  from  the  Cathedral  of  Santa  Maria,  Murcia.  Fig.  11.— Murcian  Street-Door  Knocker. 
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SOME  HINTS  IN  ART  IRONWORK 

FROM  OL1)  SPANISH  EXAMPLES. 

BY  HIRAM  BRICE. 

The  old  Hammered  Iron  of  Southern  Spain — 
Description  of  the  Illustrations. 

The  old  Hammered  Iron  of  Southern  Spain. 
—To  the  art  workman  it  is  ever  an  advan¬ 
tage  to  make  acquaintance  with  examples 
in  his  craft  from  new  or  unfamiliar  sources. 
It  enables  him  to  infuse  new  blood,  so  to 
speak,  into  his  work,  and  to  keep  his  style 
from  becoming  mannered  and  uninteresting. 
The  accompanying  illustrations  of  old  ham¬ 
mered  iron  cannot,  therefore,  be  otherwise 
than  acceptable.  They  are  from  the  Spanish 
city  of  Murcia,  which,  it  will  be  remembered, 
is  in  the  south-east  angle  of  the  Peninsula, 
and  out  of  the  track  of  the  ordinary  tourist. 

The  cities  of  Southern  Spain  contain  much 
interesting  ancient  ironwork  both  within 
and  without  their  buildings.  The  windows 
•of  old  houses  of  the  better  class  are  each 
protected  by  a  “reja,”  or  projecting  grating. 
These  gratings  are  credited  with  having  been 
made  less  as  a  safeguard  against  robbers 
than  to  prevent  the  Spanish  damsels  being 
carried  off  by  their  lovers  without  the 
paternal  consent.  The  lower  part  of  the 
reja  is  almost  invariably  decorated  with 
grotesques  in  hammered  iron. 

Many  doors,  too,  show  fine  work.  Fig.  11 
is  the  knocker  of  a  Murcian  street-door. 
This  of  course  is  late  Renaissance — seven¬ 
teenth-century  work.  And  in  addition  to 
■effective  hinges,  the  studding  of  Spanish 
■doors  is  often  effective,  the  iron  stud-nail 
forming  the  centre  of  a  flower,  which  it 
attaches  to  the  wood. 

But  it  is  in  church  interiors  that  the  finest 
eld  work  is  to  be  found  ;  and  most  of  the 
examples  given  were  sketched  by  me  in  the 
cathedral  of  Santa  Maria,  Murcia.  Iron 
railings,  which  from  their  importance  might 
almost  be  called  screens,  are  made  to  sepa¬ 
rate  the  several  chapels  from  the  body  of  the 
Building.  Eight  of  the  illustrations  are  from 
the  ornamental  parts  of  such  railings.  With¬ 
out  entering  into  precise  dates — which  would 
be  useful  to  the  antiquary,  but  not  to  the 
practical  man — these  examples  may  be  said 
to  belong  to  the  later  Gothic  period  and  to 
that  of  the  transition  to  the  Renaissance. 

Description  of  the  Illustrations. — Fig.  1  is 
■a  rich  example  of  the  head  of  a  gateway  or 
entrance  through  railings  to  a  side  chapel. 
The  grotesque  animal  in  its  centre  is  of  much 
the  same  order  as  those  found  on  the  rejas. 
Fig.  3  crowns  another  entrance  of  a  some¬ 
what  less  ornate  type.  The  part  left  un¬ 
shaded  in  this  is  missing  in  the  original,  the 
restoration  being  a  conjectural  one  of  my 
•own.  Fig.  2  is  the  central  part  of  another 
chapel  entrance,  exceedingly  fine  and  effec¬ 
tive,  but  in  a  later  style.  Figs.  4  and  7  are 
graceful  iron  finials  from  chapel  railings. 
Figs.  6,  8,  and  9  are  also  decorative  parts  of 
such  railings.  In  Fig.  8  the  flower  has,  in 
reality,  four  petals,  but  two  have  been 
■omitted  to  avoid  confusion.  Fig.  5  is  one  of 
a  row  of  iron  candlesticks  before  the  altar  of 
one  of  the  chapels  in  the  same  cathedral. 
Fig.  10  is  from  an  iron  lectern,  also  in  Santa 
Maria.  This  lectern  is  supported  by  a  square 
bar  of  iron,  which  would  have  looked  out  of 
keeping  with  the  ornate  foot  and  top  but 
for  the  simple  zig-zag  ornament  with  which 
it  has  been  enriched,  made  by  taking  off  the 
right  angle  and  cutting  notches  down  the 
two  obtuse  angles  thus  formed.  Of  Fig.  11 
mention  has  already  been  made.  It  is  a 
knocker  from  the  door  of  an  old  house  in 
the  city  of  Murcia,  and  is  of  more  recent 
date  than  the  other  examples. 


SUET  AND  HERB  CHOPPER  AND 
BLOCK. 

BY  J.  C.  K. 

This  was  made  to  save  time,  and  fingers 
from  cuts,  in  a  household  where  much  of 
the  food  cooking  was  done  by  the  farmer’s 
wife.  She  prized  it  as  being  so  useful 
that  her  small  children  could  do  chopping 
of  suet  and  light  easy-cutting  herbs,  as 
parsley  and  mint,  without  risk  of  fingers  or 
spilling  the  cuttings  from  the  chopping- 
block,  the  action  of  the  knife  being  a 
driving  and  sloping  cut  in  the  hollow  of 
the  block. 

The  block,  of  4  in.  hornbeam  (beech  or 
lime  will  do  nearly  as  well),  is  hollowed  out 
three  inches,  forming  a  segment  of  a  sphere 
in  shape  of  hollow. 

The  chopper  was  a  part  of  a  broken  hand¬ 
saw  blade,  curved  at  one  edge  like  a  cheese- 
knife,  and  sharpened  to  almost  razor  keen¬ 
ness.  A  f  in.  iron  rod,  9  in.  long,  was 
riveted  to  this  blade,  and  a  large  cross 
handle  of  wood  was  riveted  on  the  top  of 
the  knife-rod.  To  keep  the  knife  fairly 


Suat  and  Herb  Chopper  and  Block. 


vertical  in  chopping,  the  rod  passes  loosely 
through  a  cross-piece  framed  to  two  uprights, 
notched  and  screwed  into  the  sides  of  the 
chopping-block. 

The  illustration  will  make  clear  the  whole 
of  the  utensil,  so  that  anyone  inclined  to 
imitate  it  can  easily  do  so. 


GARDEN  VERMIN  ERADICATORS. 

To  protect  Carnations  from  Wireworm  — 
Scrape  out  part  of  a  potato  and  bury  it 
close  to  the  stem  of  the  carnation.  The 
wireworm  prefers  potato,  and  will  take  up 
his  abode  there,  with  all  his  numerous  fol¬ 
lowing.  Destruction  is  then  easy.  The 
frost  kills  wireworms  and  their  larvae,  so 
dig  up  to  let  the  frost  into  the  ground  in 
winter.  Another  plan  to  kill  wireworms  is 
to  sow  the  ground  with  crushed  rape-cake 
before  a  shower ;  the  wireworms  eat  it 
ravenously,  and  the  rain  causes  it  to  swell  in 
them,  and  kills  them  wholesale. 

To  prevent  Maggots  eating  into  Onions, 
etc.— Dig  into  the  ground  intended  for  plant¬ 
ing,  soot  and  wrood  ashes,  and  water  it  with 
ammoniacal  liquor. 

To  prevent  Broccoli  Plants  from  Clubbing. 
— Dip  the  roots  of  each  plant,  before  setting, 
into  a  mixture — a  gallon  of  soot  and  1  lb. 
of  saltpetre,  made  into  thick  paint  with 
water. 

Another  plan  is  to  put  into  the  ground 


with  the  plant  a  handful  of  sweepings  of  a 
farrier’s  snop  ;  the  hoof-parings  prevent  the 
attack  of  the  grub. 

To  ensure  a  Crop  of  Turnips  from  the 
Fly. — The  fly  mostly  only  settles  once,  and 
that  is  only  on  the  smooth  leaf  of  turnips, 
seldom  on  the  rough  leaf  to  do  harm.  Soak 
half  the  seed  to  be  sown  in  water  over  night  • 
this  will  promote  germination  of  the  seed 
soaked ;  mix  it  with  the  dry  seed  in  the 
morning  with  lime  powder,  copperas  pow¬ 
der,  or  sulphur  powder,  and  then  sow.  The 
earlier  turnips  will  be  taken  by  the  fly,  and 
the  later  growth  will  get  into  the  rough  leaf 
before  the  second  visit  of  the  fly,  and  pass 
unscathed. 

To  kill  TFasps  in  their  Nests. — In  a  wine 
bottle  put  a  little  turps,  and  pour  it  out,  so 
as  to  leave  only  the  fumes  in  it.  Thrust  , 
this  into  their  nest  entrance  ;  it  will  kill 
them.  So  will  a  tube  of  sulphur  and  gun-  | 
powder  thrust  in,  and  lighted  when  thrust  i 
in,  and  a  turf  put  over  it  to  keep  the  fumes 
in  the  hole.  This  stupefies  those  it  does  not 
kill,  so  that  the  nest  may  be  dug  out  and 
the  wasps  killed. 

To  destroy  Earwigs. — Earwigs  may  be 
destroyed  easily.  Get  broad  bean  stalks,  I 
cut  five  or  six  inches  long,  and  laid  hori-  • 
zontally  in  the  fruit  trees  they  assail ;  blow 
them  out  of  the  hollow  stalks  into  scalding 
water.  A  little  moss  in  a  small  inverted 
flower-pot  is  a  trap  for  them  for  dahlias. 

To  protect  Flowers  from  Babbits. — Dip 
some  twigs  or  sticks  in  brimstone,  and  stick 
them  in  the  ground  round  the  flowers  to  be 
protected. 

To  extirpate  Moles. — Strew  the  leaves  of 
the  elder  in  their  runs  ;  they  will  desert  1 
them.  To  kill  moles— Get  carbonate  of 
barytes,  put  in  a  shallow  pan,  and  some  I 
worms  on  it.  When  covered  with  it,  lay  the  if 
worms  in  the  runs  of  the  moles  to  eat ;  it 
will  kill  them. 


LONDON  FIRE-BRIGADE  WORK. 

BY  HENRY  FRITH. 

People  who  stand  aside  in  amazement,  and  stare  I 
at  or  after  the  rushing  fire-engine  drawn  by  its  f 
powerful  pair  of  horses,  steaming  furiously  per-  I 
haps  on  its  headlong  way,  do  not  see  the  work  i 
of  the  brigade.  They  see  the  engine,  but  do  not  I 
see  the  machinery,  the  propelling  power  as  it  I 
were,  which  sends  forth  the  fire-engine  thus  I 
fully  equipped.  Let  us  take  a  glance  at  the  I 
headquarters  where  Captain  Simonds  reigns  I 
supreme. 

As  the  visitor  enters  the  establishment  in  I 
Southwark  Bridge  Road  he  perceives  two  fire-  I 
engines:  one  is  a  steamer,  and  is  never  permitted  to  I 
get  cold  ;  the  other  is  one  of  the  ordinary  type  of  I 
manual,  and  around  both  are  firemen  busy,  in  1 
“  stable  dress,”  polishing  and  rubbing  the  brass-  B 
work,  etc.  Everything  on  the  extensive  premises  1 
is  beautifully  clean,  and  we  are  certain  that  no  > 
“  personage  ”  will  here  find  any  mischief  for  the  I 
hands  to  do.  Close  by  the  entrance  are  the  office  I 
and  ante-room  furnished  with  telephonic  appa-  I 
ratus  from  the  several  districts.  But  scarce  a 
sound  disturbs  the  silence  as  we  pass  on  to  witness  1 
the  inner  life  of  the  brigade  on  duty. 

Someone  may  imagine  that  when  the  fireman  ■ 
is  not  engaged  in  extinguishing  fire  he  is  enjoy-  | 
ing  himself,  pipe  in  mouth,  but  this  is  far  from  I 
being  the  case.  There  is  plenty  to  do.  There  H 
are  engines  to  be  repaired,  and  service  engines 
and  surplus  engines  to  be  inspected.  There  are 
boilers  to  be  tested,  and  many  smiths,  carpenters, 
etc.,  are  daily  employed  in  these  repairs  and  in  1 
painting. 

Everyone  is  busy,  yet  everyone  is  alert  for  duty 
if  necessary.  In  the  model  stables  we  perceive  h 
the  same  condition  of  preparation.  Horses  stand 
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facing  the  door — not  the  manger — and  wearing 
collars  suspended  over  the  neck,  the  harness  is 
thus  held  up  by  a  weight  which  the  alarm  bell 
releases.  In  a  second  the  animal  is  ready,  his 
halter  drops,  he  trots  out  to  the  entrance,  is 
harnessed  to  the  engine,  the  great  doors  fold 
back  at  the  same  moment,  the  coachman,  who  has 
come  in  with  his  horses,  pulls  a  rope  which  hangs 
over  his  driving  seat,  the  street  portals  fly  open, 
and  the  engine  starts.  This  business  is  so  rapidly 
performed,  that  on  the  occasion  on  which  the 
writer  was  present,  less  than  thirty  seconds  was 
sufficient  to  get  all  into  order  and  ready  to  go. 

As  in  other  properly  organised  corps,  there  are 
recruits  to  be  drilled,  and  practice  to  be  attended 
to.  The  recruits  are  drilled  from  9  a.m.  until 
noon,  and  from  2  until  4  p.m.  The  drill  consists 
in  learning  how  to  perform  the  duties  which  the 
men  will  have  to  become  perfectly  proficient  in 
before  they  are  permitted  to  be  enrolled  in  the 
ranks  as  attendants  on  fires. 

For  instance,  they  must  learn  the  manner  in 
which  ladders  and  the  escapes  are  put  upon  the 
wagons  for  conveyance  to  the  scene  of  the  con¬ 
flagration.  The  escape  or  ladder  must  be  properly 
placed  in  position,  and  as  there  is  a  wrong  way 
as  well  as  a  right  way,  the  latter  must  be  learned. 
Mounting  and  rescue  drills  also  form  important 
portions  of  the  work  to  be  learned  and  performed, 
but  as  every  fireman  is  first  a  sailor,  he  already 
is  naturally  active,  handy,  and  self-reliant. 

Rescue  is  performed  by  means  of  a  “dummy  ” 
figure,  and  with  this  heavy  burden  the  recruit 
descends  the  escape,  sending  the  rescued  man 
head  downwards  into  the  receiving  netting. 
A  rescued  man  is  carried  differently  from  a 
rescued  woman,  the  latter  being  grasped  below 
both  knees  when  carried  on  the  shoulder,  but 
when  placed  head  first  in  the  net  the  rescuer 
descends  with  her,  holding  her  dress  round  the 
ankles.  So  the  female  comes  down  quietly,  her 
swift  progress  being  retarded  by  the  fireman. 
The  manner  in  which  the  men  tumble  into  the 
escape  and  check  themselves  in  mid-career  when 
burthened  with  a  body  is  something  wonderful  to 
witness. 

This  is  not  the  only  practice  which  has  to  be 
gone  through.  The  other  day  we  all  read  in  the 
papers  how  two  firemen  leaped  out  of  a  window 
at  a  great  height  from  the  ground,  and  alighted 
without  any  injury.  This  was  the  result  of 
practice,  and  of  knowing  how  to  j  ump.  At  the 
head-quarters  the  men  are  taught  the  “jumping 
drill.”  They  leap  from  the  windows  into  a  sheet, 
or  in  some  cases,  perhaps,  to  the  ground,  without 
injury.  By  constant  practice  they  are  enabled 
to  fall  without  any  serious  effects. 

To  see  the  men  perform  all  these  feats,  to 
watch  them  proceeding  steadily  along  a  narrow 
parapet  carrying  a  dummy  representative  of  a 
man  without  fear  or  giddiness,  to  see  them  save 
the  rescued  one  by  the  escape  even  in  practice  is 
astonishing.  Much  more  surprising  is  it  to  watch 
them  working  at  a  fire,  where  to  all  appearance 
they  are  as  cool  and  collected  as  at  the  head¬ 
quarters  of  the  brigade  upon  a  sunny  afternoon. 

The  manner  in  which  the  men  run,  climb,  and 
swing  as  actively  as  monkeys  is  owing  to  their 
training  as  sailors,  and  to  the  deft  management 
of  a  hook  which  every  man  carries  on  duty.  This 
implement,  with  a  swivel-catch,  supports  the  fire¬ 
man,  thus  permitting  him  to  use  both  hands  in 
assisting  the  threatened  inmates  of  a  burning 
dwelling.  What  the  caudal  appendage  is  to  the 
ape  the  hook  is  to  the  fireman  on  duty. 

It  will  be  perceived  that  the  fireman  'at  head¬ 
quarters  has  little  leisure,  and  we  understand  that 
the  members  of  the  brigade  are  always  supposed 
to  be  on  duty  save  and  except  during  their  short 
holidays.  At  night  as  well  as  by  day  the  men 
are  always  on  the  alert,  and  when  the  “call” 
comes  they  snatch  coats  and  helmets  from  their 
pegs,  leap  on  the  engine,  and  only  asking  one 
question,  “  Where  is  it  ?  ”  the  coachman  dashes 
out  into  the  streets.  We  all  know  how  the  tide 
of  traffic  rolls  back  to  permit  the  engines  to  pass  ; 
and  when  their  work  is  done  the  men  return 
drenched,  scorched,  weary,  half-blinded  by  heat 
and  smoke,  or  perchance  wounded  and  bruised  by 
fragments  or  stone  walls. 

Some,  alas  !  never  return.  Go  and  look  within 


WORK. 


yonder  room  in  Old  Winchester  House,  whose 
once  famed  precincts  rang  with  revelry,  and 
eke  with  strife.  Proceed  upstairs,  and  peep  into 
yonder  cupboard,  and  there  you  shall  find  some 
relics  of  those  brave  men  who  have  sealed  their 
devotion  by  the  hands  of  death. 

Remains  !  Yes ;  only  remains  indeed  !  relics  : 
fragments,  charred  and  blackened  by  fire  and 
smoke,  are  all  that  rest  here  or  elsewhere  of 
many  brave  men  who  have  died  on  duty.  Here 
is  a  helmet,  here  on  a  pad  a  few  fragments  of  a 
uniform,  all  that  remains  of  a  man  and  his  dress ; 
here  a  hose-nozzle,  here  a  spanner,  etc.:  no  mor9, 
save  an  inscription  recording  briefly  the  name  of 
the  deceased  and  the  service  he  was  performing 
when  he  died. 

*  *  *  *  * 

Thus  the  work  of  many  men  is  ended.  They 
pass  to  dust  suddenly  amid  the  roar  of  the 
flames,  the  rushing  of  the  water,  and  the  crash 
of  falling  buildings  !  Ashes  to  ashes  !  Let  us 
pass  on. 

The  fireman’s  work  is  over ;  he  has  quitted  his 
brigade  full  of  honour.  He  has  done  his  duty. 
From  recruit — one  of  707  devoted  men — he  had 
kept  watch  twelve  hours  daily  ;  he  had  polished 
his  engine  and  repaired  it — one  of  158  in  use  ;  he 
had  dragged  miles  of  hose  ;  attended  telephone 
calls  to  numerous  fires.  He  had  been  promoted, 
had  wedded,  had  lived  respected,  self-respecting, 
in  the  brigade  buildings,  had  saved  many  lives, 
and  had  been  killed  on  duty  at  the  last.  His 
work  is  done  :  he  obeyed  orders — 

His  not  to  reason  why ; 

His  but  to  do  or  die,— 

Into  the  valley  of  death. 

Rode  the  men  onward ! 

A  few  statistics  will  fitly  conclude  our  brief 
sketch,  as  illustrating  the  work  of  the  brigade. 
In  the  year  1891  the  calls  received  were  4,164 
(about  one-fourth  of  these  were  false  alarms) ; 
2,892  were  calls  for  fires  of  which  193  resulted  in 
serious  damage,  and  all  of  them  necessitated  the 
attendance  of  members  of  the  brigade.  This 
account  shows  an  increase  on  the  previous  year 
of  337. 

Sixty  persons  were  burned  out  of  a  total  of 
268  endangered.  Eleven  men  of  various  grades 
in  the  brigade  have  been  commended  for  special 
merit  in  saving  life,  and  one  of  them  was  also  the 
recipient  of  a  medal.  The  total  distance  run  has 
been  65,800  miles,  and  84,000  tons  of  water  has 
been  expended  in  extinguishing  the  fires. 

Four  hundred  and  fifty  men  are  kept  on  watch 
every  twenty-four  hours  in  the  metropolis,  of 
whom  325  are  on  night  duty.  Numerous  cases 
of  accident  and  illness  were  reported,  and  m 
addition  to  attending  fires  the  brigade  has  kept 
164,250  watches  of  twelve  hours  each,  has  made 
35,922  hydrant  inspections,  and  84,662  fire-plug 
tablet  inspections,  besides  maintaining  all  the 
machinery  and  appliances  in  order,  and  written 
thousands  of  reports.  There  are  55  land  fire- 
engines,  4  river  stations,  9  steamers  on  barges,  47 
land  “  steamers,”  78  “manuals,”  and  17  under- 
six-inch  engines ;  besides  barges,  tugs,  skiffs, 
fire  escapes,  miles  of  hose,  hundreds  of  call-points, 
alarm-circuits,  and  telephones,  telegraphs,  and 
bells  to  attend  to ;  ladders,  vans,  and  trucks. 

Who  cannot  find  a  word  of  praise  for  the  men 
who  do  all  this  important  and  varied  work  almost 
unrecognised  by  the  public  ? 


TOOLS  AND  MACHINES. 

We  have  received  from  Messrs.  Melhuish,  Son, 
and  Co.,  the  well-known  tool  merchants,  two 
volumes  of  catalogues  got  up  in  excellent  style. 
One  volume  is  devoted  to  cabinet  and  brass- 
foundry  fitments,  and  forms  Messrs.  Melhuish’s 
latest  list  of  patented  inventions  and  selected 
patterns  of  superior  quality  for  the  use  of 
builders,  ironmongers,  cabinet-makers,  etc.  The 
other  volume,  price  Is.  4d.,  contains  800  illus¬ 
trations  of  labour-saving  tools  and  machines  for 
woodworkers — among  which  we  observe  those 
specialities  the  Excelsior  and  Windsor  Tool 
cabinets.  All  who  can  should  get  these  volumes. 
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SCIENCE  TO  DATE. 

Electro-deposition  of  Nickel.— The  following  is 
a  good  process  for  obtaining  a  white,  soft,  ar.d 
homogeneous  deposit  of  nickel : — 1,000  grams  of  pure 
nickel  sulphate,  700  grains  of  neutral  tartrate  of 
ammonia,  5  grams  of  gallic  acid,  are  made  into  a 
solution  with  20  litres  of  water.  The  neutral 
tartrate  of  ammonia  is  obtained  by  the  saturation  of 
ammonia  by  a  solution  of  tartaric  acid.  The  nickel 
salt  should  be  neutral.  The  whole  is  first  dissolved 
in  3  or  4  litres  of  water,  boiled  for  about  half  an 
hour,  and  then  diluted  to  20  litres  after  filtering. 
Only  a  weak  current  is  required. 

Transmission  of  Power  by  Electricity. —The 
industrial  importance  of  the  new  high  tension 
currents  is  well  brought  out  by  the  following 
calculation.  Thus  admitting  that  the  transmission 
of  force  can  be  accomplished  for  a  tension  of  130,000 
volts,  then  50  horse-power  could  be  transmitted 
across  the  ocean  by  a  wire  2J  millimetres  in  diameter 
with  a  loss  of  2  horse-power  only. 

Coco-de-mer. — There  is  now  growing  at  Kew  a 
young  “double  cocoa-nut  palm”  or  coco-de-mer. 
The  plant  is  a  native  of  the  Seychelles,  and  is  very 
rarely  seen  in  cultivation,  for  the  germination  of 
the  double  cocoa-nut  occupies  two  years,  and  then 
it  grows  but  slowly.  The  trunk  of  the  adult  tree 
reaches  a  height  of  nearly  100  ft.,  but  it  is  only  1  ft. 
in  diameter.  The  fruits  average  40  lb.  in  weight, 
and  each  contains  two  or  three  large  nuts  in  a  thick, 
fibrous  husk. 

Artificial  Formation  of  Globular  Lightning.— 

Von  Lepel  has  been  making  experiments  on  the 
artificial  formation  of  globular  lightning  by  means 
of  static  electricity.  Two  small  copper  wires  are 
led  from  a  powerful  induction  machine,  and  their 
terminals  placed  at  a  certain  distance  from  the 
opposite  faces  of  a  plate  of  mica,  ebonite.,  or  glass. 
If  now  the  machine  is  set  in  action,  “  small  luminous 
red  balls  will  be  seen  moving  here  and  there,  at 
times  slowly,  at  others  rapidly,  and  sometimes  in 
a  stationary  position.”  The  phenomenon  is  appa¬ 
rently  dependent  on  weak  tension  electricity,  for  if 
the  tension  is  increased  it  disappears,  and  the  spark 
of  an  ordinary  discharge  is  produced. 


NOTES  FOR  WORKERS. 


The  first  railway  made  and  controlled  entirely  by 
natives  is  being  laid  down  in  India,  between 
Tarkeshvar,  in  the  Hooghly  district,  and  Mugra,  a 
distance  of  about  thirty  miles. 

The  American  Society  of  Civil  Engineers  has 
selected  next  October  12  for  the  adoption  of  twenty- 
four-hour  time  on  the  railways  of  Canada  and  the 
United  States. 

Manganin — an  alley  of  copper,  nickel,  and  man¬ 
ganese — has  a  very  high  electric  specific  resistance, 
being  0-42  ohm  per  centimetre,  and  is  used  largely 
in  Germany  for  resistance  coils. 

Japan  already  possesses  two  modern  cruisers  of 
about  18  knots,  one  about  19,  and  three  of  16  knots, 
and  a  torpedo  gun-vessel  of  22  knots  per  hour. 

Coal  has  been  discovered  in  the  Port  Curtri 
district  of  Queensland,  Australia. 

The  extreme  distance  at  which  the  Eddystone 
light  is  visible  from  a  ship’s  deck  on  a  clear  night  is 
said  to  be  171  miles.  The  lantern  is  180  ft.  above 
water  level  at  high  tide. 

The  French  smokeless  powder  is  much  more  bulky 
than  the  English. 

An  alloy  of  95  parts  of  tin  and  5  parts  of  copper 
is  recommended  for  connecting  metals  with  glass. 
It  adheres  strongly  to  glass,  and  its  rate  of  expansion 
is  nearly  the  same.  It  can  also  be  used  for  coating 
metals  to  give  them  a  silvery  appearance.  It  is 
made  by  pouring  copper  into  molten  tin,  and  one- 
half  to  one  per  cent,  of  lead  or  zinc  added  will  make 
it  more  or  less  easily  fusible. 

Vegetable  fibre  is  used  in  Germany  instead  of 
animal  wool.  Two  establishments  near  Breslau 
convert  pine  leaves  into  wool,  flannels,  and  blankets. 
The  latter  are  exclusively  used  in  the  hospitals, 
barracks,  and  prisons  of  Vienna  and  Breslau. 
Vegetable  fibre  clothing,  etc.,  keep  the  body  warm, 
and  is  vermin-proof. 

Paraffin  is  found  to  be  a  good  solvent  for 
camphor.  When  required  for  use,  it  is  warmed, 
and  forms  a  clear  and  limpid  solution  which  keeps 
well. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres ,  and  News  from,  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Timber  Trade. — The  timber  trade  in  Durham 
county  is  steady,  and  there  is  now  a  much  increasing 
demand  for  mining  timber  and  pit  props.  Imports 
are  rather  less,  and  the  stocks  at  West  Hartlepool 
are  being  drawn  upon.  Prices  are,  on  the  whole, 
maintained  firmly. 

Iron  and  Steel  Trades.— The  depression  which 
has  been  experienced  in  all  classes  of  railway  mate¬ 
rial  is  at  an  end.  We  hear  of  considerable  inquiries 
which  should  result  in  a  greater  demand  for  labour, 
and,  perhaps,  lead  to  an  increase  in  the  price. 
Many  Sheffield  manufacturers  say  that  they  have 
done  more  business  during  the  first  six  months  of 
the  year  than  in  the  corresponding  period  of  1891. 
Inquiries  are  being  actively  made  by  the  Government 
for  large  quantities  of  shell  shot  and  piercing  shot 
of  various  sizes.  A  fairly  good  turnover  is  taking 
place  in  the  heavy  iron  trades. 

Building  Trade.— The  building  trade  in  Durham 
county  is  still  brisk,  and  now  that  bricks  can  be 
obtained,  works  which  had  been  stopped  are  being 
restarted.  In  the  Newcastle  district  building  opera¬ 
tions  are  very  active.  In  Rochdale  and  district  the 
building  trade  continues  in  a  fairly  prosperous  con¬ 
dition,  work  being  plentiful  and  likely  to  be  so  for 
some  time  to  come. 

Cotton  and  Flannel  Trades. — The  condition 
of  these  does  not  improve  in  the  least — in  fact,  in 
some  places  trade  gets  worse.  Some 
people  expect  an  improvement  after  the 
General  Election.  This  is  doubtful. 

Shipbuilding  Trade. — On  the  Mersey 
there  is  no  brightening  of  the  prospect  in 
the  shipbuilding  and  engineering  trades  ; 
general  ironfounders  are  moderately  busy. 

Coal  Trade. — Steam  coal  is  in  large 
request,  and  manufacturing  coal  finds  a 
ready  sale  at  from  5s.  to  5s.  6d.  per  ton. 

The  house  coal  trade  is  weak,  but  prices 
have  not  fallen  lower.  Our  Liverpool 
correspondent  writes  : — Owing  to  large 
stocks  in  Liverpool,  prices  in  the  export 
and  ship  coal  trade  are  diminished.  The 
present  price,  delivered  at  Garston  Docks 
or  on  the  High  Level  Railway,  is  8s.  6d. 
to  9s.  per  ton  for  steam  coal. 

Silver  Trade. — In  the  silver  trades 
of  Sheffield  there  is  little  change.  Tra¬ 
vellers  from  France  bring  back  few  orders. 

Usually  a  good  trade  is  done  in  Paris 
from  about  this  time  until  just  before 
Christmas  in  wares  made  of  Britannia 
metal,  and  which  are  designed  and  finished 
as  a  special  line  for  the  French  markets. 

Tin-plate  Trade.— Tin  plates  are  de¬ 
livered  in  Liverpool  for  exportation  at 
the  following  prices  :  IC  cokes,  BY  grade, 

14  X  20,  12s.  per  box,  best  quality,  13s.  ;  ICW, 
12s.  3d.;  IC 'charcoal,  common,  15s.  6d.,  best,  17s.  6d.; 
black  plates,  14  X  20,  Bessemer,  9s.  ;  best  Siemens, 
9s.  3d.  ;  terne  plates,  12s.  ;  crystallised,  jt‘1  9s.  6d.  ; 
crystallised  and  decorated,  £1  I2s.  One  of  the 
large  tin-plate  makers  has  gone  out  to  America  to 
build  a  mill  there,  and  workmen  from  New  South 
Wales  have  also  gone.  The  tariff  on  tin  plates 
being  prohibitive,  it  has  almost,  if  not  quite,  ceased 
to  be  an  article  of  exportation  to  the  U  nited  States. 
Makers  of  tin  plates  have  been  warned  that  Russians 
are  in  England  with  letters  of  introduction  to  makers 
to  spy  out  the  process  of  manufacturing  tin  plates 
from  tinned  blocks,  the  Russians  having  failed  to  do 
it. 

Cutlery  Trade. — This  is  very  depressed  in  Shef¬ 
field.  The  Spanish  houses  are  now  closed  to  this 
country,  owing  to  the  new  tariff,  which  came  into 
force  on  the  1st  of  July.  For  months  Sheffield 
manufacturers  have  been  engaged  in  exporting 
goods  into  Spain  and  Portugal  in  quantities,  and, 
in  consequence,  the  trade  with  those  countries  will 
be  paralysed  for  years  in  many  branches  of  industry. 

Engineering  Trade.— No  improvement  can  as 
yet  be  reported  in  the  condition  of  the  general 
engineering  industries  of  the  Lancashire  districts, 
although  one  or  two  firms  engaged  on  work  of  a 
special  character  are  fairly  busy.  Machine  tool 
makers  are  keenly  competing  for  the  few  orders 
that  are  being  placed ;  while  stationary  engine 
builders  report  a  decidedly  increasing  slackness  all 
round.  Boiler  makers  are  also  now  loudly  com¬ 
plaining  of  absence  of  trade,  while  locomotive 
builders  are  but  little  better  circumstanced.  The 
Mersey  shipbuilding  trade  shows  no  signs  of  return¬ 


ing  activity,  but  in  the  Barrow  district  both  ship¬ 
builders  and  engineers  are  busy,  and  the  former 
expect  several  new  orders  to  be  placed  shortly. 
The  iron  market  is  in  a  state  easily  affected  by  out¬ 
side  influences,  and  the  Parliamentary  elections 
are  having  an  appreciable  effect  upon  business.  It 
is  generally  considered  that,  although  manufac¬ 
turers  of  finished  iron  are  working  actually  at  a 
loss,  prices  will  further  decline,  so  that  the  present 
outlook  is  most  discouraging.  The  steel  trade 
continues  quiet,  and  business  in  the  metal  market 
is  also  very  unsettled. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 


1.— Letters  from  Correspondents. 

Metal  Mall  Cart.— S.  P.  ( Plymouth )  writes  :— 
“  Having  taken  Work  for  some  time,  and  seeing 
some  readers  inquiring  for  a  design  for  mail  cart,  I 
take  the  opportunity  of  giving  a  design  similar  to 
one  I  have  made  for  my  child  to  ride.  In  the  first 
place,  I  have  made  it  without  a  particle  of  wood  in 
it— the  materials  being  steel,  iron,  brass,  zinc,  and 
plush.  I  am  not  a  draughtsman,  but  you  will  be 
able  to  reproduce  the  design.  Fig.  1  shows  the  side 
elevation,  the  body  being  covered  with  perforated 
zinc,  and  the  top  edge  covered  with  crimson  plush 


Metal  Mail  Cart.  Fig.  1.— Side  Elevation.  Fig.  2. — Method  of  fixing 
Battens  for  Seat,  Foot,  and  Brass  Rail  Fig.  3.— Front  Leg  and 
Rail  and  Brass  Star.  Figs.  4  and  5.— How  to  fix  Handle  to 
Foot-Rest.  Fig.  6. — How  to  fix  Brass  Star  with  Brass  Knob 
and  Nut. 


to  prevent  the  child's  clothes  being  torn  by  rough 
edges  of  zinc.  At  the  top  I  have  made  a  brass  rail 
jj  in.  diameter,  and  polished,  with  uprights.  The 
wheels  and  spring  1  took  from  my  perambulator, 
while  the  shafts  are  made  with  i  in.  iron  pipe,  with 
china  handles,  the  same  as  those  used  for  coal 
shovels.  Fig.  2  shows  how  to  fix  the  battens  for 
cushion,  and  also  foot-rest.  Fig.  3  shows  the  front 
leg  and  rail,  also  the  brass  star.  Figs.  4  and  5 
show  how  to  fix  the  shafts  to  foot-rest :  whileEig.  6 
indicates  the  method  of  fixing  the  brass  star  with 
brass  knob  and  nut." 

Manitoba  and  Emigrants.— H.  A.  H.,  M.D. 
(Wawanesa,  Manitoba )  writes: — "In  No.  163  of 
Work  you  publish  a  communication  from  a  cor¬ 
respondent  on  the  advantages  of  Manitoba.  As  a 
resident  of  that  country  for  the  last  seven  years, 
please  allow  me  to  give  my  views  with  regard  to 
Manitoba  for  the  benefit  of  intending  emigrants. 
In  the  first  place,  there  is  no  occupation  in  the 
country  but  fanning.  In  November  we  ‘freeze  up,’ 
and  this  ‘  freeze  up  ’  continues  to  the  first  week  in 
April.  The  bricklayer,  stonemason,  and  plasterer 
has  to  hibernate.  If  he  has  a  farm,  he  cannot  work 
at  his  trade  and  farm  in  the  summer,  and  must 
have  hired  labour,  which  is  very  expensive— 25  dols. 
to  30  dols.  per  month,  with  board.  In  the  winter  all 
farming  operations  are  stopped,  and  the  farmer  is 
occupied  in  hauling  out  his  grain  to  market  and 
collecting  wood  to  keep  himself  from  freezing, 
often  having  to  go  ten,  fifteen,  or  twenty  miles,  with 
a  thermometer  from  25°  to  40°  Fahr.  below  zero, 
and  not  infrequently  is  caught  by  an  ‘amiable 
blizzard.'  Carpenters  may  get  work  all  the  year 
round ;  but  I  have  seen  carpenters  working  with 
nails  heated  too  hot  to  hold,  and  with  heavy  buck¬ 
skin  mitts  on.  Work  under  such  circumstances  is 
too  frequently  scamped.  If  holding  a  farm,  the 
same  objections  apply  to  him  as  to  the  bricklayer. 
Besides,  out  here  we  have  the  ‘  handy  man  ’  ad 
nauseam.  Every  man  with  a  steel  square,  hammer 


and  axe  is  a  carpenter,  and  if  he  possess  a  jack- 
plane  and  saw,  he  sets  up  as  a  ‘  cabinet-maker.’ 
When  I  first  came  here  I  was  pestered  by  men  to 
build  my  house  whom  I  afterwards  found  out  had 
never  learnt  the  rudiments  of  their  trade,  and  on 
full  investigation  were  only  ‘  handy  men.’  Fortu¬ 
nately,  my  hobby  has  been  carpentry,  and  I  soon 
detected  the  genuine  from  the  spurious  article,  and 
got  an  old  country  carpenter  to  help  me.  The 
skilled  carpenter  has  to  contend  with  these  handy 
men,  and  as  the  farmers  are,  as  a  rule,  poor  men, 
with  heavily  mortgaged  farms,  the  skilled  mechanic 
is  nowhere.  Blacksmiths  do  well,  as  a  rule,  but 
they  must  learn  to  adapt  themselves  to  the  wants 
of  the  country ;  they,  too,  suffer  from  the  inroads 
of  the  handy  man.  In  the  machine  shops  of 
Canada— and  to  some  extent  this  is  true  of  the 
States— the  skilled  mechanic  is  scarcely  needed. 
The  machinery  is  put  together  in  the  roughest 
manner :  any  man  who  can  use  a  file  and  rub  off 
the  burrs  of  the  sand  mould  takes  the  place  of  the 
skilled  mechanic.  Articles  are  not  painted,  but 
dipped  in  coloured  solutions  and  allowed  to  drain. 
A  good  deal  of  the  furniture  is  simply  dipped  in 
cheap  varnish  and  allowed  to  drain,  as  before 
stated.  French  polishing  is  unknown.  As  the 
manufacturers  are  protected  by  heavy  import 
duties,  there  is  no  incentive  to  produce  good  work. 
The  wage  of  the  'handy  man  ’  is  that  of  the  skilled 
workman.  The  cost  of  living  in  the  towns  is  very 
high ;  a  small  wooden  house  costs  15  dols.  per 
month  rent,  payable,  when  it  can  be  got,  in  ad¬ 
vance.  A  decent  suit  of  clothes  costs  from  20  dols. 
to  30  dols.  Everything  except  goods  imported  at  a 
high  tariff  rate  is  of  the  shoddy  type.  And  here  let 
me  enter  a  caveat  against  English  manufacturers. 
Owing  to  the  high  import  duties,  only  the  third- 
rate  articles  of  the  manufacturers  are  imported, 
and  these  are  charged  at  a  high  rate,  and  put  for¬ 
ward  as  ‘  English  goods.’  The  one  horse  Canadian 
manufacturer  produces  something  a 
shade  better,  and  shouts  that  he  ‘downs 
the  English  manufacturer.’  We  get  the 
tools  generally  found  in  country  iron¬ 
mongers’  for  amateur  use  palmed  off  as 
the  perfection  of  English  manufacture. 
I  have  heard  it  said  in  large  wholesale 
places  in  London,  ‘Oh,  that  will  do  for 
the  colonies ;  that  is  good  enough  for 
them.’  This  is  a  mistake.  ThereareOld 
Country  men  in  the  colonies  who  do 
know  a  good  article  when  they  see  it, 
and  they  suffer  a  severe  mortification 
when  they  sec  poor  goods  palmed  off  as 
the  finest  productions  of  the  dear  Old 
Country.  My  parting  advice  to  the 
skilled  mechanic  is  to  stay  where  he  is 
and  produce  his  very  best.;  it  is  God’s 
work,  not  his,  that  lie  is  about.  In  spite 
of  high  tariff's,  those  who  can  afford 
them  will  buy  English  goods.’’— [Thank 
you  for  your  letter  and  cuttings.— Ed.] 
Workmen  s  Holidays.— N.  M.  (.Shef¬ 
field)  writes: — “Working  men  have 
from  time  to  time  been  roundly  lectured 
from  the  pulpit,  from  the  platform,  and 
by  the  press  for  the  persistency  of  their 
offerings  at  the  shrine  of  their  god,  Foot¬ 
ball.  Parsons,  pressmen,  and  politicians 
alike  have  had  their  fling  at  them,  but 
still  their  words  are  as  though  they  had 
never  been  spoken.  Wtiat  is  to  be  done? 
I)o  our  workers  ever  think  of  the  injury 
they  are  doing  their  wives  and  little 
ones,  their  employers,  and  trade  of  old 
Englond?  No.  We  are  inclined  to 
think  they  have  never  thought  of  the  question  at 
all,  but  have  been  going  on  from  day  to  day  as 
though  their  periodical  absences  from  work  were 
to  be  taken  as  a  matter  of  course,  to  say  nothing  of 
the  personal  loss  of  time — which  means  money— and 
the  consequent  inconvenience  which  arises  through 
the  absentees  neglect,  whereby  several  puirs  of 
hands  are  thrown  idle  through  the  fault  of  the 
footballer.  In  a  large  town  in  the  north  of  England, 
which  boasts  of  one  of  the  finest  football  and 
cricket  grounds  in  the  kingdom,  it  is  not  uncommon 
for  a  gathering  at  an  ordinary  match  to  number 
20,000  persons,  mostly  working  men  ;  and  at  a  first- 
class  ‘  final  ’  match  the  spectators  may  be  increased 
to  30,000.  Each  afternoon  it  has  been  calculated  to 
cost  a  working  man  three  shillings  and  sixpence 
(and  this  at  a  low  estimate)  for  the  afternoon’s 
pleasure,  or  an  average  loss  of  £3,000  in  work  un¬ 
done  which  should  have  been  done.  Could  not 
these  matches  be  confined  to  Thursday  and  Satur¬ 
day  afternoons,  or  so  arranged  to  take  place  in  the 
evening?  In  these  days  of  electricity  darkness  is 
made  light,  and  the  extra  outlay  of  capital  would 
be  amply  remunerated  by  the  increased  number  of 
spectators.  Something  must  be  done  to  keep  the 
trade  of  the  country  together.” — {"  Shop  ”  is  a  section 
of  Work  open  to  all  readers  alike,  therefore  in¬ 
sertion  is  given  to  your  letter.  It  does  not  follow, 
however,  that  we  agree  with  all  the  views  you 
express.  “All  work  and  no  play,”  etc.— Ed.] 

II.— Questions  Answered  by  Editor  and  Staff. 

Patents  — S.  R.  ( IVithington).— When  will  the 
public  understand  that  in  granting  a  patent 
neither  the  Office  nor  the  law-  in  any  way  guaran¬ 
tees  the  validity  of  the  patent,  but  simply  grants 
one  in  response  to  the  declaration  of  the  applicant, 
that  he  is  the  “true  and  first  inventor.”  and  that 
the  same  “is  not  in  use  to  the  best  of  his  knowledge 
and  belief  ?"  An  applicant  for  a  patent  is  assumed  to 
know  and  have  clearly  ascertained  whether  he  is 
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he  “true  and  first  inventor”  before  he  makes  the 
pplication,  and  it  has  been  laid  down  in  the  Law 
Courts  by  Lord  Cairns  that  “every  specification 
iiust  be  read  as  though  the  patentee  had  a  know- 
edge  of  every  previous  complete  and  published 
pecification  of  earlier  letters  patent.”  In  England 
here  is  no  power  of  refusing  a  patent  so  long  as 
he  regulations  are  complied  with,  except  it  be  in 
he  case  of  something  extremely  ridiculous,  im- 
noral,  or  judged  to  be  prejudicial  to  public  inter¬ 
ns.  The  fact  is  that  a  patent  is  granted  to  the 
ippiicant  on  the  strength  of  his  declaration  and 
it.atement  and  his  compliance  with  the  rules  of  the 
Ittice ;  so  that,  instead  of  its  requiring  wondrous 
ibility  to  obtain  the  grant  of  a  patent,  any  person 
,vho  complies  with  the  rules  is  almost  quite  sure  to 
;et  one  granted.  But  what  such  a  thing  is  worth 
ivhen  it  is  obtained  is  quite  another  thing,  its  value 
lot  being  decided  by  the  fact  of  the  grant,  nor  the 
want  even  creating  it  a  property.  It  is  one  thing— 
tnd  an  easy  one— to  get  a  patent ;  but  it  is  quite 
mother  to  create  a  property,  and  obtain  a  valid  and 
sound  patent  which  the  law  will  support.  When 
people  can  realise  this  great  fact,  we  shall  probably 


acquainted  with  the  manner  in  which  all  the  parts 
work,  excepting  the  catches.  I  should  advise  you 
to  take  a  rough  sketch  with  you.  If  you  cannot 
succeed,  write  and  tell  us.  Consult  the  French 
polishing  articles  in  Work.— J.  S. 

Steam  Engine.— S.  A.  (Oldham).— You  have  not 
given  me  many  dimensions,  and  have  shown  no 
exhaust-pipe.  I  have  made  a  scaled  drawing  on  the 
basis  of  your  leading  dimensions,  and  have  put  the 
exhaust  branch  on  the  top  of  the  cylinder,  where  it 
also  comes  easiest  for  moulding.  In  Fig.  1,  a  is  the 
sectional  half  plan  of  casting,  taken  through  steam 
chest  and  passage  ;  B  is  a  sectional  half  plan  of  pat¬ 
tern.  taken  through  centre  ;  c  is  a  half  cross  section 
decline  of  casting,  taken  through  exhaust ;  D  is  a  half 
cross  section  of  pattern  on  the  same  line.  A  and  c  are 
self-explanatory  ;  B  and  D  I  will  explain  ;  E  is  the 
cylinder  body,  jointed  and  dowelled  on  the  line,  F  F. 
The  flanges,  O,  are  let  into  turned  recesses  in  E. 
The  print,  H,  is  turned  in  one  with  the  body,  E,  and 
smaller  than  the  bored  hole  by  the  amount  neces¬ 
sary  for  boring,  say  i  in.,  in  this  case.  The  passage 
block,  j,  is  fitted  to  the  sweep  of  the  cylinder  be¬ 
tween  the  flanges,  the  steam-chest  block,  k, 


be  less  annoyed  with  the  constant  re-patenting  of  J  screwed  upon  it,  and  the  flange,  l,  with  the  steam- 
old  inventions,  and  the  creation  of  an  increasing  :  chest  print,  M,  screwed  to  it  is  dowelled  upon  J. 
mass  of  “waste  paper,”  which  is  daily  proceeding  The  pattern,  therefore,  moulds  with  the  print  m 
at  such  a  rate,  as  they  will  then  have  ,  . 

realised  the  ridiculous  folly  of  inexperi-  1 

enced  persons  of  any  kind  meddling  I  | 

in  matters  of  which  they  know  nothing, 
and  which  require  skill,  education, 
and  experience  on  the  part  of  those 
who  undertake  this  kind  of  work.  With 
these  remarks  we  will  proceed  to 
reply  to  the  questions  of  our  corre¬ 
spondent.  (1)  None  whatever.  Only 
examines  the  documents  to  see  if  rqles. 
are  complied  with.  (2)  None  at  all.  It 
is  not  their  duty  to  do  so.  The  appli¬ 
cant  is  assumed  to  have  done  all  this 
before  he  applies.  (3)  As  this  is  not 
done,  there  is  no  need  to  further  re¬ 
mark  on  this  question.  (4)  You  are 
quite  right  in  your  supposition,  which 
is  the  actual  fact  of  the  case.  But  the 
grant  is,  as  before  shown,  made  to  you 
on  your  statement  and  application.  If 
that  is  untrue,  and  you  have  ample 
means  of  ascertaining  whether  it  is  or 
not  before  making  application,  there 
is  no  one  to  be  blamed  but  yourself. 

If  it  were  otherwise,  there  would  be 
no  end  of  a  row,  and  everyone  re¬ 
fused  would  be  considering  himself  an 
injured  party,  and  the  victim  of  some 
spite,  ignorance,  or  prejudice.  If  pur 
correspondent  will  refer  to  the  article 
on  Patents  in  Work,  No.  44,  Vol.  I., 
p.  694,  to  the  replies  in  No.  136,  Vol.  III., 
p.  508,  and  also  in  No.  151,  Vol.  III.,  p. 

749,  and  read  and  study  the  same,  he 
will  probably  derive  some  benefit,  and 
increase  his  knowledge  on  patent  mat¬ 
ters,  and  possibly  be  aided  in  avoiding 
many  of  the  rocks  on  which  so  many 
inventors  and  intending  patentees  are 
60  constantly  landed.— C.  E. 

Designs.— J.  W.  (Dublin).—"  Metal 
Work,  and  its  Artistic  Design,”  by  M. 

Digby  Wyatt,  published  by  Day  & 

Son,  Lincoln’s  Inn  Fields ;  it  is  pro¬ 
bably  out  of  print,  but  you  can  get  a 
second-hand  copy  sometimes  for  about 
35s.— J. 

Foreign  Competition.  —  Mark- 
well.— Thanks  for  your  letter  and 
suggestions.  The  workers  of  the 
country  cannot  be  too  well  informed 
upon  these  vital  questions.  We  can¬ 
not,  however,  throw  our  columns  open 
to  correspondence  thereupon.  Con¬ 
troversialists  must  go  to  larger  papers 
with  smaller  circulations  than  ours.— Ed. 

Battery.— A.  II .  (Manchester). — You  will 
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Steam  Engine.  Fig.  1.— A,  Sectional  Half  Plan  of  Casting  ;  B,  Sectional 
Half  Plan  of  Pattern ;  C,  Half  Cross  Section  of  Casting ;  D,  Half 
Cross  Section  of  Pattern.  Fig.  2. —Box  for  taking  out  Hole. 
Fig  3.— Steam-Passage  Box.  Fig.  4.— One-half  of  Exhaust  Box 


_ _ _ I  _  ,  find 

that  two  "or  three  bichromate  or  chromic  acid  cells, 
in  series,  will  drive  the  model  motor  in  Work,  Vol. 
III.,  No.  154,  very  well  indeed.  These  cells  have 
been  given  in  “  Shop  ”  many  times.  As  to  your 
second  question,  if  you  number  the  binding  screws 
from  1  to  4,  making  1  and  2  from  the  magnet  and  3 
and  4  from  the  brushes,  then  if  you  connect  your 
battery  up  to  1  and  4,  and  connect  2  and  3  together 
by  a  short  piece  of  copper  wire,  you  will  have  your 
model  driven  in  series.  If  you  will  look  up  what 
lias  already  appeared  upon  batteries  in  Work, 
you  wifi  find  connections  fully  explained.  For  your 
last  question,  when  winding  the  magnet  keep  the 
wire  even  on  the  two  arms  and  on  the  inside  of 
the  bend,  making  each  coil  radiate  towards  the  out¬ 
side;  it  will  make  no  difference  to  the  working  if 
they  do— as  they  must— go  between  each  other  on 
the  outside  of  the  curve.— J.  B. 

Gymnasia.  —  Ajax.  —  This  subject  shall  be 
'  treated. 

Lenses  for  Stereoscopes.— J.  T.  N.  (Dundee). 
—Try  Caplatzi,  Chenies  Street,  Tottenham  Court 
Road,  who  advertises  in  W ork. 

Sharpening  Plane  Irons.— J.  ( Whitehouse ).— 
Watch  “  Shop”  for  report  upon  this. 

Flush  Pipe _ J.  M.  (Liverpool).— Your  letter  has 

been  forwarded  to  our  specialist. 

Boohcase.— Cardiff  Boy.— All  your  questions 
may  be  answered  by  a  visit  to  a  neighbouring 
cabinet  brass-founder,  as  you  apparently  are  fully 


downwards,  in  the  direction  of  the  arrow.  The  ex¬ 
haust  branch,  N,  with  its  flange,  N',  and  a  print 
corresponding  with  the  hole,  o,  the  print  being  in¬ 
dicated  by  dotted  lines,  p,  is  next  fitted  to  the  centre 
of  the  cylinder,  in  the  position  of  a  in  plan,  Ihe 
foot,  R,  jointed  in  the  middle  line,  F,  is  connected 
bv  the  rib,  s,  to  the  cylinder  body,  and  to  the 
flanges,  G,  by  the  brackets,  T.  The  timber  shading 
will  render  the  arrangement  of  the  stuff  clear.  YV  e 
now  come  to  the  cue  boxes.  Fig.  2  shows  the  box 
used  for  taking  out  the  hole  in  the  steam  chest.  It 
fits  into  the  print,  M,  in  Fig.  1,  and  carries  on  its 
bottom  board,  A,  the  three  prints,  a,  a,  a,  which 
take  the  passage  and  exhaust  cues.  The  guide 
straps,  b,  b ,  for  the  slide-valve  are  put  in  this  box. 
The  method  of  framing  the  sides  and  ends  together 
is  that  which  is  best  adopted.  Fig.  3  is  the  steam- 
passage  box;  a  is  the  thickness  which  enters  the 
print  in  Fig.  2.  The  opposite  end  is  curved  to  ht 
the  body  cue  of  the  cylinder,  for  which,  of  course, 
no  box  is  required,  the  moulder  using  one  of  his 
standard  boxes  for  that.  Fig.  4  shows  one-half  the 
exhaust  box ;  a  corresponds  with  the  print  thick- 
ness  in  Fig.  2 ;  and  b  with  that  in  Fig.  1,  P  ;  c  is  the 
centre  line  of  the  steam  chest ;  d ,  that  of  the  longi- 
tudinal  axles  of  the  cylinder  ;  e,  e  are  dowels,  it 
you  want  to  know  more,  ask  again.  J . 

Unprotected  Idea  — A.  F.  (Ovenden).—  Our  cor¬ 
respondent,  it  seems,  has  an  “idea”  which  he  has 
not  “  worked  out,”  and  does  not  appear  to  Know 
whether  it  is  novel,  whether  it  can  be  made  practi¬ 
cal,  or  whether  it  is  the  subject-matter  of  a  patent. 
In  his  present  condition  he  is  in  no  position  to  treat 


with  anyone,  inasmuch  as  he  has  nothing  to  treat 
with.  People  are  not  so  ready  to  take  up  “ideas" 
unless  there  is  some  proof  that  they  either  are  or 
can  be  made  of  some  commercial  value.  The  only 
course  open  to  him  is  to  work  it  out  in  a  drawing, 
and  then  see  what  the  result  is.  If  it  is  sufficiently 
clear,  then  he  should  make  a  mode!  so  as  to  give 
practical  proof,  after  which  he  should  ascertain 
what  has  been  done  before  on  the  subject,  so  as  to 
decide  what  is  new,  and  what  he  may  do  without 
interfering  with  others.  Then  he  will  be  in  the  posi¬ 
tion  to  treat  with  someone  who  will  find  the  means 
to  obtain  a  patent ;  but  here  he  will  be  in  great 
difficulty  as  to  finding  someone  who  will  not  take 
advantage  of  his  unprotected  state.  As  to  having 
a  model  made— not  being  able  to  do  it  himself— he 
should  employ  someone  to  do  it  who  will  fully  un¬ 
derstand  that  it  is  a  secret  intended  to  be  patented; 
wbicb,  if  such  party  were  to  take  advantage  of  the 
information,  and  he  could  prove  it,  the  law  would 
very  soon  settle  such  person. — C.  E. 

Wire.— Tima.— If  you  refer  to  page  55  in  the 
third  volume  of  Work  (issue  for  April  11,  1891), 
you  will  find  a  paper  dealing  with  wire  gauges, 
having  annexed  two  drawings  of  those  test  ap¬ 
pliances.  This  will  be  all  you  need,  as  one  of  the 
sketches  illustrates  a  gauge  denoting  the  diameters 
ox  the  very  thinnest  of  wire.  It  may 
be  well  to  say-,  in  view  of  the  possi¬ 
bility  of  your  needing  the  informa¬ 
tion,  that  the  parallel  openings,  and 
not  the  round  holes,  in  the  shaded 
gauge  indicate  the  diameters  of  the 
wire.— J.  S. 

Incubator.— G.  M.  (Sunderland). — 
Thermometers  can  be  obtained  of  Mr. 
Stephenson,  who  advertised  in  No.  149 
of  Work,  price  3s.  6d.  post  free.  The 
evaporating  tray  should  be  nearly  full 
of  water,  level  with  the  top  of  the  over¬ 
flow  pipe  (see  illustrations  on  p.  610, 
No.  143,  Vol.  III.).  The  sides  of  case 
should  not  be  “very  moist"  when  work¬ 
ing.  If  this  is  so,  the  embryo  chicks 
would  most  probably  be  drowned.  As 
I  have  before  stated  more  than  once, 
ordinary  thermometers  will  not  do.  To 
go  to  work  with  improper  appliances 
is  only  to  court  failure.  Judging  from 
your  letter,  insufficient  heat  seems  to 
be  your  trouble.— Leghorn. 

Home  Arts.— D.  T.  G.  (Holyhead).— 
The  Home  Arts  and  Industries  Asso¬ 
ciation  held  an  exhibition  lately  at  the 
Albert  Hall,  South  Kensington.  The 
exhibits  included  wood-carving,  metal 
and  leather  work,  pottery,  and  em¬ 
broideries.  All  inforniation  can  be  ob¬ 
tained  from  the  Exhibition  Secretary, 
Home  Arts  and  Industries  Associa¬ 
tion,  Royal  Albert  Hall. — J.  N. 

Registration.  —  Brush.  -  In  reply 

to  our  correspondent,  the  name  he  men¬ 
tions  to  us  could  not  be  registered,  as 
it  would  be  held  to  be  “  descriptive,” 
not  “  distinctive."  As  the  article  is 
patented,  he  is— if  the  patent  is  pro¬ 
perly  drawn,  and  the  claims  carefully 
and  clearly  made  —  sufficiently  pro¬ 
tected  in  bis  rights.  If  he  marks  the 
articles  he  makes  ‘‘Patent,”  and  ap¬ 
plies  the  word  mentioned  with  his  own 
name  following,  it  will  do  all  he  wants, 
and  he  will  be  safe  from  all  except 
such  unprincipled  scamps  as  care 
nothing  for  right  or  wrong  so  long  as 
they  can  gain  anything.  As  there  ap¬ 
pears  to  be  one  individual  only  to 
carry  on  the  business,  it  would  be 
impossible  to  register  it  as  proposed ; 
but  there  is  nothing  at  all  to  prevent 
our  correspondent  carrying  it 


as  proposed  without  registration. — C.  E. 

Incubator.— J.  T.  (Biggleswade) .—If  the  heat  in 
machine  is  105°,  and  the  thermometer  registers  only 
93’,  it  stands  to  reason  that  the  latter  is  wrong.  But 
how  do  you  know  the  heat  inside  is  lOo  ?  It  you 
are  testing  it  with  another  thermometer,  see  that 
both  bulbs  are  on  the  same  level.  Having  the  scale 
outside  should  make  no  difference  in  the  reading, 
so  that  if  you  have  105°  inside,  your  scale  should 
show  it.— Leghorn. 

Incubator.  —  Incubator.  —  It  is  a  bad  job  if 
“  solder  won’t  stick"  to  tin;  but  why  use  tin.  If 
you  get  a  flue  and  pan  made  by  a  coppersmith,  and 
the  joints  properly  turned  up  and  sweated, 
soft  soldering  will  be  sufficient,  especially  it  you 
use  my  new  arrangement  for  water  supply. 
Leghorn. 

Electro  -  Motors. -Electric  Tyro.  —  Your 


paper  which  treats  of  the  why  and  wherefore  of 
the  rotary  motion  in  motors  of  the  Siemens  H  gir¬ 
der”  type;  and  the  little  “Model”  motor  is  nothing 
more  nor  less  than  one  of  the  H  girder  class.  I  he 
armature  has  but  one  coil,  with  a  two-part,  commuta¬ 
tor  •  the  only  difference  is,  that  the  original  motor,  or 
dynamo  by  M.  Siemens,  had  its  armature  working 
lengthways  between  the  poles  of  the  field-magnet  ; 
and  in  my  little  model  motor  the  armature  works 
vertically  before  the  face  of  the  field-magnet;  this 
was  done  in  order  that  the  construction  might  be  as 
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simple  as  possible ;  but  the  laws  of  motion  remain 
the  same  as  in  the  H  girder  class  of  motors.  If  you 
have  been  successful  in  making  a  bell  from  the 
scrap  you  mention  in  your  letter — upon  which  I 
congratulate  you— 1  am  sureyou  will  be  equally  so 
with  the  little  motor;  and  I  trust  you  will  find  it 
what  it  was  intended  to  be— namely,  an  instructive 
toy— and  when  you  have  made  it  I  hope  you  will  no 
longer  be  “  enshrouded  in  mist  ”  as  to  why  it  goes 
one  way  and  then  another,  and  from  it  learn  the 
principles  of  all  motors  of  its  class.  You  will  want 
30  yards  of  No.  28  silk-covered  wire  for  the  field- 
magnet — which  will  cost  you  at  the  rate  of 
6s.  per  lb. ;  the  wire  (No.  36)  for  the  armature  will 
be  about  14s.  per  lb.,  and  try  and  get  on  about 
20  yards.  You  will  find  it  best  to  buy  your  wire  by 
the  reel— it  is  cheaper  in  the  long  run ;  or  if  you 
want  a  small  quantity,  make  a  bargain  for  the  bit 
left  on  a  broken  bobbin  :  it  is  always  handy  to  have 
if  you  do  get  a  little  too  much.— J.  B. 

Developing  Ferrotype  Plate. — Rastus.— The 
rapidity  depends  much  more  on  the  sensitised  sur¬ 
face  than  on  the  developer.  With  a  good  guide- 
plate  the  development  would  not  exceed  the  time 
mentioned  with  most  of  the  ordinary  developers 
used ;  but  no  automatic  rapid  method  can  be  ex¬ 
pected  to  work  irrespective  of  temperature  and 
light :  on  this  account  no  automatic  machine  will 
work  without  more  or  less  attention.  The  reason  a 
wet  collodion  is  preferable  to  a  gelatine  dry  surface 
is  in  the  greater  rapidity  of  development.  No  very 
quick  development  is  possible  with  a  dry  gelatine 
surface  to  produce  good  results.  The  following  will 
be  found  an  excellent  developer  for  wet  collodion 
ferrotypes  :  Protosulphate  of  iron,  1)  oz.  ;  nitrate  of 
barytus,  1  oz. ;  water,  1  pint ;  alcohol,  1  oz.  ;  nitric 
acid,  40  drops.  Dissolve  the  iron  and  barytus  separ¬ 
ately,  mix  the  solution,  filter,  and  add  the  alcohol. 
For  all  dry  plates,  special  developers  must  be  made 
to  suit  them.  The  new  developer  of  Dr.  Andreson’s, 
“Rodal,’  or  para-amidephenol,  is  one  that  suggests 
itself  as  generally  suitable  to  gelatine  surfaces  for 
this  purpose.— D. 

Watch  Spring.— Raw  Material.— You  will 
want  a  small  screwdriver  to  take  off  eock  (and 
name-plate  if  English  lever  or  American);  tweezers 
to  take  hold  of  screws  and  small  pieces,  etc. ;  a 
joint  push  or  a  stout  needle  to  push  out  the  pins 
from  pillars,  etc. ;  and  to  put  in  the  spring  you 
ought  to  have  a  mainspring  winder,  otherwise  you 
will  get  the  spring  basket  shape,  and  make  it  rub 
in  the  barrel.  If  the  hook  is  in  the  barrel,  you  will 
simply  make  a  hole  in  the  end  of  the  spring ;  but  if 
the  hook  is  in  the  spring  (as  it  generally  is  in  an 
English  watch),  then  you  want  a  pin-vice  or  slide- 
tongs  to  hold  the  wire  to  file  up  a  hook.— A.  B.  C. 

Blowpipe  Solder.— H.  TI.  (London,  E.C.). — 
To  make  solder  for  use  with  the  blowpipe  for  such 
work  as  small  tin  or  compo  pipes,  take  2  lb.  of  lead, 
2  lb.  of  tin,  J  lb.  of  bismuth  ;  melt  together  in  a 
ladle,  and  run  out  into  thin  strips  about  15  in.  long. 
Another  recipe  is  nine  parts  tin,  seven  parts  lead. 
Use  only  pure  tin,  clean  sheet,  or  pig  lead  in  making 
solder.— R.  A. 

Work  Wrapper.— R.  G.  H.  (Richmond,  Va.. 
U.S.A.).— Thanks  for  note.  Attack  the  postal 
authorities  on  your  side,  and  say  that  no  contraband 
matter  ever  finds  its  way  into  the  pages  of  Work. 

III.— Questions  Submitted  to  Readers. 

*.*  The  attent  ion  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Hydraulics.— Driver  writes Could  anyone 
tell  me  if  there  is  a  book  published  on  hydraulic 
work  or  hydraulic  cranes  ?” 

Fret  Monogram.  — C.  II.  D.  (Shepherd's  Rush ) 
writes “  Would  any  clever  reader  kindly  give  me 
an  easy  monogram,  ‘A.  M.  D.,'  for  fretwork  or  in¬ 
laying,  about  11  in.  square?" 

Hair  Clippings.— Haircutter  will  bo  much 
obliged  if  any  reader  can  suggest  a  profitable  way 
of  disposing  of  hair  clippings,  with  a  quick  and  in¬ 
expensive  method  of  cleansing  the  same. 

R.  T.  Monogram  — R.  T.  (Glasgoiv)  writes:— 
“  Will  some  kind  reader  be  good  enough  to  give  me 
a  design  of  my  monogram,  R.  T.,  to  cut  in  fret- 
wood?” 

Lifeboat  Carriage.— E.  K.  ( Smethwick )  writes  ; 
— “I  shall  be  obliged  if  any  reader  will  give  me  in¬ 
formation  for  making  a  carriage  for  a  model  life¬ 
boat  of  the  following  dimensions :  9  in.  long,  3  in. 
beam,  and  2£  in.  from  top  of  air  chambers  to  keel.” 

Gilding.— Jeweller  writes:— “Can  any  reader 
inform  me  how  to  make  a  gilding  solution  for  use 
without  battery?  I  have  the  following  from  two 
works  on  electro-plating  and  gilding ;— Chloride  of 
gold,  1  part ;  acid  carbonate  potassium,  31  parts ; 
mix  with  acid  carbonate  potassium,  30 parts ;  water, 
200  parts.  I  have  asked  at  several  chemists  for  acid 
carbonate  potassium,  and  am  told  there  is  no  such 
chemical.  Should  be  glad  to  know  what  is  meant ; 
also  correct  proportions  for  15  grains  chloride  of 
gold,  and  how  mixed." 

Ice  House.— Carino  writes:— “I  have  just 
erected  an  ice  or  refrigerator  house  to  keep  butter ; 
and  although  it  is  made  of  American  white  pine, 
there  is  a  strong  smell  from  the  wood,  and  when 
the  doors  are  shut  for  some  little  time  and  then 
opened,  there  is  a  very  strong  smell,  which  will,  no 
doubt,  taint  the  butter,  as  it  is  one  of  those  things 
that  easily  absorbs  foreign  smells  from  its  sur¬ 
roundings.  I  shall  be  glad  if  a  competent  reader 
will  advise  me  what  to  do  to  get  rid  of  this  smell." 


Spindles,  etc.— J.  J.  H.  (Cardiff)  writes:— 
“Will  someone  kindly  tell  me  if  there  is  a  book 
that  will  give  full  information  on  the  working  of 
spindle  and  four  cutter  moulding  machines  (wood), 
and  also  the  different  shapes?" 

IV.— Questions  Answered  by  Correspondents. 

Puzzle  Brass  Tobacco  Box.— Old  Hand  writes 
to  J.  T.  ( Sunderland )  (see  No.  159)  :—  “Many 
years  ago  I  saw  a  puzzle  tobacco  box,  as  per  sketch. 
It  was  very  nicely  made,  and  with  good  joints, 
being  hard  to  guess  the  secret.  The  pin  of  the 


joint  withdraws  at  a,  which  carries  the  end-piece 
of  the  joint.  Let  the  interior  of  the  box  be  tinned, 
and  the  outside  corners  slightly  rounded.  The  size 
and  proportions  may  be  varied  to  suit  the  maker’s 
fancy.’’ 

Crystoleum  Painting.— M.  (Bishop  Auckland) 
writes  to  Hansot  (see  No.  166,  page  158) — “  Instruc¬ 
tions  for  this  are  given  in  Nos.  3  and  4,  Vol.  I.  of 
Work." 

Enamel  on  Slate.—  M.  ( Bishop  Auckland) 
writes  to  H.  A.  H.  (Tunbridge)  (see  No.  164,  page 
126): — “  You  might  procure  this  from  the  Kingston 
Enamel  Slate  Works,  Park  Road,  Hull.” 

Soap-making.— H.  B.  S.  ( Liverpool )  writes  to 
A.  C.  ( Manchester )  (see  No.  166.  page  158) : — “Now 
the  question  is.  do  you  want  to  make  it  on  a  small 
or  a  large  scale?  If  the  former,  look  up  the  indices 
of  Work,  and  you  will  find  an  article  has  already 
appeared  on  the  subject :  if  the  latter,  consult  the 
articles  on  Soap-making  in  Muspratt’s  ‘  Chemistry,’ 
or  in  ‘  Chemistry  applied  to  Manufactures  and 
Arts.’  The  information  is  too  lengthy  for  this 
column.” 

V.— Letters  Received. 

have  been  received  from  the  following  corres- 
I  omlentH,  andanaworn  ooly  await  space  in  finor.  upon  which 
there  in  Kreni  pressure Rev.  H.  VV.  L.  (Sussex,  New  Bruns- 
wick';  C.  E.  S.  •  Taranaki,  New  Zealand);  8.  B.  i Rochdale ); 
(I.  W.  'Devizes):  Amateur;  F.  L.  I*.  (Richmond  If  ill);  Tinkkk; 
1*.  B.  H.  (Southport);  Delta;  .1.  VV.  (J)undee)  ;  A.  K.  ( Moseley) ; 
In  Rkqukkt;  C.  E.  ;  VV.  II.  T.  (Westminster);  Efp-Bek; 
.1.  VV.  H.  (Bracklsy);  Colnkitk  ;  M.  &  Co.  ( Middlesboro’-on - 
Tees);  F.  A.  I).  i Chapel  Street);  H.  II.  ( Merthyr j;  8.  A.  1*. 
( Bournemouth ):  W.  C.  t  Wolverhampton) :  Tyiiasyrk;  B.  .1. 
i  Burnley »:  H.  C.  G.  ( Islingtim i;  B.  'V.  L.  (Lrtaninster) ;  On 
Plkaauue  BkNT;  ComPABSKS;  J.  W.  W.  (Jfeckmondirike); 
C.  M.  i  Hornsey  Dark  Road)  ;  II.  II.  (Finsbury) :  A.  M.  M.  Hollo- 
iray.N.);  G.  A.  vv.  <  Bayswater) ;  F.  C.  K.  yifapleton) ;  Cycle 
Fitter;  vv.  f.  (Qlasoow) ;  Nil  Dkspkhandcm;  Mason; 
Rufus;  Practical  (London);  Tobias;  screen  :  II.  J.  C. 
(Compton  Bishop):  Signed  Learnkr;  soap;  Morkno:  I).  F. 
( Kincardine-on- Forth) :  G.  A.  M.  ( Nottingham) ;  Phono  ;  F.  M.  J. 
(Bradford) ;  T.  J.  F.  ( Brandon  Colliery ). 


“WORK”  PRIZE  SCHEME. 

First  Competition  Prize  Winners. 

Subject — The  Cycle :  its  Worth  to  the  Nation. 

The  Editor  has  the  pleasure  to  announce 
the  following  as  the  result  of  the  adjudica¬ 
tion  upon  the  Essays  sent  in  for  Compe¬ 
tition  : — 

First  Prize  (£3)  for  the  Essay  bearing 
the  signature  “Philolaus”  (Eev. 
F.  A.  WoDEHOtrsE,  Gotham  Rec¬ 
tory,  Kegworth,  Derby). 

Second  Prize  (£2)  for  the  Essay 
signed  “  Endeavour  ”  (Alexander 
Stephenson,  3,  Dixon  Road,  Govan 
Hill,  Glasgow). 

Third  Prize  (£l)  for  the  Essay  with 
the  signature  “  Currus (J. 
Charles  King.  Burchett's  Green  ' 
Cottage,  Maidenhead  Thicket, 
Berks). 

These  Essays  will  be  published  in  Work 
and  the  Prizes  remitted  to  the  writers  of 
such  successful  Essays  in  due  course. 

The  Essays  with  the  following  signa¬ 
tures  are  deemed  worthy  of  commenda¬ 
tion  Pedlar,”  “Alpha,'’  “  Roti  Wallah,” 

“  Pooskie.” 


NOTICE  TO  READERS. 

The  next  No.  of  Work  (No.  175)  will  con¬ 
tain,  among  other  important  articles,  the 
following  : — 

Photographic  Exposure  ; 

How  to  Make  a  Garden  Roller  ; 
Simple  Stove  Screens ; 

Every  Worker’s  Water  Motor  ; 
Drawing  Office  Work  ; 

Design  for  an  Umbrella  Stand  ; 
etc.  etc. 


“WORK”  PRIZE  SCHEME. 

SECOND  COMPETITION. 

For  the  three  best  suggestions  for  a  new 
domestic  appliance,  household  article,  or 
labour-saving  tool  of  general  utility,  the 
following  prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “  Useful 
Household  Article”  Competition. 

All  Descriptions  to  bear  the  Wobk  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer's  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  be  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parte 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an 
equal  claim  in  the  competition  provided  the 
description  be  sufficiently  in  detail  to  convey  a 
full  idea  of  the  article  suggested. 

In  the  work  of  judging  regard  will  he  had  to- 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any 
others,  to  be  published,  if  desired  by  the  Editor, 
in  Work,  but  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  he  retained  by 
the  competitors,  as  in  no  case  can  the  return  of 
MSS.  be  undertaken. 

The  Editor  of  "Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection  as  de¬ 
termined  upon  is  to  be  final. 

All  manuscripts  intended  for  the  “  Useful 
Household  Article  ”  competition  must  be  addressed 
to  the  Editor  of  Work,  c  o  Cassell  &  Co.,  Ld., 
Ludgate  Hill,  London,  E.C.  They  must  reach 
him  on  or  before  Saturday,  J uly  30,  endorsed, 
“  Useful  Household  Article  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  L*S R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  ad. — Chenies 
Street,  Bedford  Square.  [9  R 

“  Screws  and  Screw  Making.’’— The  best  book  on 
the  subject,  3s.  ;  soiled  copies,  2s.  The  Buyer's  Guide  to 
the  best  Books  on  Mechanical  Subjects,  with  table  of 
contents,  price  6d.  ;  in  cloth,  ts.  6d.  —  Published  by 
Britannia  Co.,  Engineers,  Colchester.  [21  k 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  (12  R 

Paper  Letters,  Rubber  Stamps,  etc.— Agents 
should  apply  for  Samples  (free). — Willcox  Brothers, 
172,  Blackfriars  Road,  London,  S.E.  [ 1  s 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  roo 
Repoussd,  30  Fret  Brackets,  100  Sign  Writers'  Stenctis  (all 
full  size),  300  1  urning.  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  I2  s 

Sale  or  Exchange.— New  No.  1  “  Demon  ”  Water 
Motor  for  Model  Engine.— A.  Johnston,  Lhanbryde, 
N.B.  (AS 
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TOOLS!  MECHANICAL  TOOLS! 

GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 


FACT 


THAT 


NlELHUISH'S 


LARGE 


CONTAINS  OVER 


800  Illustrations 


CATALOGUE 


of  LABOUR-SAVING 

_ TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 


./ 


AWARDS  FOR  EXCELLENCY. 


BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

Sc 


MELHUISH  SONS 

FETTER  LAME,  LONDON,  E.C. 


Co., 


Bricklayers',  Plasterers’,  and  Painters'  Toole. 

HEAT-RESISTING 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  «SC  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

{See  “  Work”  of  the  gth  January ,  1892.) 


£400  I  GIVEN  AWAY!  |  £400 

^ FOUR  HUNDRED  POUNDS^ 

WORTH  OP  FRETWORK  DESIGNS. 

J.  H.  SKINNER  &  CO.  have  now  ready  for  delivery  8.000  of  their  Tenth  Annual  Catalogue 
of  Fretwork,  Carving,  and  Photographic  Apparatus,  including  Designs,  F'ancy  Woods,  Treadle 
and  Hand  Machines,  Frames,  Saws,  Drills,  Planes,  Carving  Tools,  Bevelled-edge  Mirrors, 
Ornaments,  Fasteners,  and  all  other  requisites;  also  Swiss  and  Chinese  Wood  Carvings.  Magic 
Lanterns,  Skates,  Fancy  Pocket  Knives,  and  Scissors;  Amateur  Joiners’  Benches  and  Tools ; 
and  their  new  CELESTIAL  ENAMEL  for  decorating  wood,  glass,  metal,  earthenware, 
etc.,  the  best  and  cheapest  enamel  in  the  market,  including  54  different  coloured  speci¬ 
mens  of  ihe  Enamel  itself,  beautifully  mounted  on  a  handsome  recessed  card 
(tins  card  ?lone  is  well  worth  the  amount  charged  for  Catalogue).  The  above  described  Cata¬ 
logue  of  60  pages  quarto,  with  600  illustrations  beautifully  lithographed,  SENT  POST  FREE 
ON  RECEIPT  OF  FOUR  STAMPS.  With  each  Catalogue  we  will  include,  GRATIb, 
On©  Slullingsworth.  of  Fretwork  Designs,  selected  by  us  from  our  stock. 
As  each  Catalogue  costs  us,  with  postage,  only  a  fraction  less  than  Sixpence,  our  customers 
will  thus  get  in  value  ONE  SHILLING  AND  SIXPENCE  FOR  FOURPENCE. 

The  Season  being  already  so  far  advanced,  we  have  decided  to  make  this  extraordinary 
offer,  in  order  that  our  Catalogues  may  be  distributed  AT  ONCE,  trusting  to  the  profit  on  future 
orders  to  recoup  us  for  the  loss  on  Catalogue. 

BEGINNER’S  OUTFIT,  consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl, 
File,  3  Designs,  with  sufficient  Planed  Fretwood  and  Full  Instructions,  price  2s.  6d.,  post  f.ee. 
6  ft.  assorted  Planed  Fretwood,  2s  6d.  ;  12  ft.,  4s.  3d.,  post  free.  Book  containing  12  sheets  full- 
size  designs,  is.  Good  Fretsaws,  is.  4d.  per  gross. 

J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 

Kindly  mention  this  paper  "when  ordering . 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using: 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques 
postal  catds 
marking  linen 
crests,  fa  c 

simile,  etc. 

Price  &Pattern 
sheet,  post  free.  MONOGRAMS 
2-letter,  is.  each;  3- letter, 2S.each 
Full  name  in  neat  type,  is.  4d 
each,  complete  with  box,  pad 
and  ink.  Postage,  3d.  extra. — J 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests.  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue ,  150  Illustrations ,  price  6d.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  usefal  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  acquired  wlifen  ordering.  Only 
Address-  7/;,  77,  and  78a ,  H1GUUOLBOKN ,  BOS  DON,  W.  C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  Internationa) 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


ESTABLISHED  1851. 

glRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE- 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £100, 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

DELICIOUS  TEMPERANCE  DRINKS. 

MASON  S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  T em- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  ^  By  post, 
2S.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 

JUNO  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  200  pp.  POST  FREE. 

Juno  Cushion,  *0  10*  17/6  mouthiy. 

Juno  Pneumatic.  £12  12s.  21/- monthly,  large  discount  for  cash, 

.  _  .  and  riding  taught.  Ma- 

Or  Large  Discount  for  Cash. 


™jun  <y 

CUSHION  TYIE 


12  months'  guarantee  with  every  JUNO. 


chines  exchanged.  Im¬ 
mense  stock,  new  and 
secondhand  Tricycles, 
Safeties,  Bicycles,  always 
on  view ;  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co., 
Ltd.  Works, 
Show-Rooms,  &  School, 
75  &  76,  Bishops* 
gate  Without, 
LONDON,  E.C. 


Now  Ready,  price  7d. 

“THE  CROWN  OF  THE  YEAR,” 

being  the  Extra  Summer  Number  of  CASSELL’S  MAGAZINE,  containing 
a  Complete  Novel,  entitled,  “  The  Story  of  a  Glamour,”  by  Edith  E.  Cuthell,  Author  of 
“The  Yacht  in  the  Bay,”  etc.,  with  Numerous  Original  Illustrations;  ‘‘Some  Aggravating 
Stories,”  by  Pauline  W.  Roose  and  David  C.  Roose,  with  Illustrations  by  Fred  Bar¬ 
nard  ;  “Mr.  Smith  as  a  Celebrity,”  by  Evelyn  Everett-Green,  with  Portrait ;  “About 
Books,”  by  John  Francis  Waller,  LL.D. 

CASSELL  &  COMPANY,  Limited.  Ludgatt  Hill,  London. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  i.ooo  new  and  second-hand 
machines.  Prices,  £4  to  £30.  Er  sy 
terms,  from  ios.  per  month.  Write  fi  r 
t  ir  200-page  Lists  for  1892 
and  5.000  Testimonials. 
Free.  BRITISH  Cycle 
MFG.  CO.,45,Everton  Rd., 
Liverpool;  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School:  42,  High 
Street,  Camden  Town. 

TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.— THE  Wa  LLER  &  CO.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 

THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood ^ 
and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  perfect  re- 

r  To  grain 

semblance  to  the  natural  S'  Y  and  varnish 
wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  i  cost  of"  mate- 

.  rial  only  id.  Send  Is.  6(1. 

for  sample  yards  of  different 
Oak  Grains,  or  2S.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ENGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.G, 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  0/  useless,  spurious  imitations. 

Post  Free. 

Cassell's  Classified  Catalope. 
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“WORTH  a  guinea  A  BOX.” 

BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 


A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  bi /  nil  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Poxes ,  ff^d.,  Is.  l\d.,  &  2s.  Od.  each.  Full  directions  with  each  box. 

BEECH  A  3VI  9  £5  TOOT  H  PASTE. 

•  ,•  recomme!?4  itself,  it  js  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best-known 

ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM  S  I  OO  l  H  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists ,  or  from  the  Proprietor,  for  ONE  SH ILLING,  postage  paid. 

-  - —  1  —  — -  —  ■ 

Marvellous  Purifier  —  Matchless  Preserver  —  Pure  Antiseptic. 

CALIFORNIAN” 

“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  6d.,  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 


PATENT  BORAX  CO.,  Sole  Mahers.  Works:  BIRMINGHAM. 


FRETWORK  PATTERNS. 

TpRETWORKERS  who  appreciate  First-class 
Desiijns  should  write  lor  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d..  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 

TOOL  MAKERS, 
DUBLIN. 


Every  Month,  price  4(1.  ;  or  by  post, 


Cassell’s  Tim©  Tables 


and  Through  -  Route  Glance  -  Guide. 

A  Subscriber  writes  : — “I  always  buy  your  ‘  Time  Tables,’  and  al though 
I  travel  almost  every  day,  have  never  yet  found  any  mistake  in  it,  and 
I  consider  it  more  useful  and  at  the  same  time  more  simple  than  any 
other  book  of  the  kind.” 


C.  BRANDAUER  &C?S 
IRCULAR 
POINTED 


NEITHER 
SAMPLE  BOX 
OR  FOR  7  STAMPS 


London  Warehouse : 


SCRATCH.  NOR.  SPURT. 

BIRMINGHAM. 


NEWGATE 


“WORK”  Prize  Competition  COUPON. 

A  USEFUL  ARTICLE  FOR  THE  HOUSEHOLD. 

This  Coupon  is  to  be  Cut  Out  by  Competitors  and  Pasted  on  the 
First  Page  of  their  MS.,  as  mentioned  in  this  Number  of  Work." 

TRY  a  Is.  JAE  of 

ARDENBRITE  LIQUID  GOLD 

OX  DIllTT  AX  I)  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing  ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T,  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


FRETWORK  AND  CARVING. 

I Ugliest  Aivarcl—  GOLD  MEDAL. 

MACHINES,  DESICNS,  TOOLS,  WOOD,  MIRRORS, 
HINCES,  AND  VARNISH,  &c. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 

Sets  of  Twelve  Best  Carving 
Tools ,  with  Boxwood  Handles, 

10s.  free. 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGER  BROS.,  Settle,  Yorks. 
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WORK  WORLD. 

A  quarry  of  stone  of  first-class  quality  for 
lithographic  purposes  has  been  discovered 
in  Utah.  Hitherto,  the  stone  has  been 
obtained  almost  exclusively  from  Bavaria. 

*  # 

A  form  of  ball-bearing  has  been  applied 
to  the  spindles  of  textile  machinery,  and  it 
is  stated  that,  as  might  be  expected,  very 
high  rotative  speeds  are  practicable,  up  to 
16,000  revolutions  per  minute,  the  usual 
speed  being  8,000. 

*  * 

Shortly  a  description  will  appear  of  an 
amphibious  vehicle  fitted  to  carry  goods  both 
on  land  and  over  water.  The  advantage  of 
this  contrivance  is  that  goods  can  be  carried 
from  a  factory,  colliery,  or  elsewhere  without 
transhipping.  There  is  no  insurmountable 
difficulty  in  the  way  with  the  present 
knowledge  of  construction. 

*  * 

The  latest  invention  as  a  war  agent  for 
troops  and  franc-tireurs  is  a  vitriol  gun 
to  eject  vitriol  to  70  metres’  distance  in  a 
dense  spray.  The  French  officer  who  in¬ 
vented  it  says  it  is  not  for  white  warfare, 
but  to  be  used  against  African  savages  who 
are  so  reckless  in  their  ugly  rushes.  We  pity 
the  “  inventor  ” — not  the  blacks  ! 

*  # 

Small  electric  lamps  are  coming  largely 
into  use.  They  have  already  been  adapted 
to  reporters’  pencils,  and  now  a  Continental 
manufacturer  supplies  spectacles  in  the 
middle  of  which  is  a  minute  incandescent 
lamp  shielded  by  a  reflector  ;  this  lamp  may 
also  be  had  mounted  on  spectacle  frames  in 
which  there  are  no  lenses. 

*  * 

Roller-bearings  for  railway  cars  are  occupy¬ 
ing  attention  in  America.  At  high  speeds 
very  little  is  gained  by  the  use  of  roller- 
bearings,  as  journal  friction  is  a  com¬ 
paratively  small  item  in  the  account  of  re¬ 
sistances  at  too  great  velocities.  In  starting 
a  train  from  a  standstill  the  roller-bearings 
will  help,  but  will  they  stand  the  knocking 
about  inalienable  from  railroad  traffic  1 


Cooking  by  electricity  may  be  as  cheap  as 
cooking  by  gas,  and  it  is  certainly  more 
cleanly.  The  charge  for  the  electric  current 
is  3d.  per  Board  of  Trade  unit,  which  is 
equivalent  to  gas  at  from  2s.  6d.  to  2s.  9d. 
per  1,000  cubic  feet.  Therefore  at  the  present 
price  there  is  an  advantage  in  favour  of  the 
electric  grill  and  stove.  A  steak  by  elec¬ 
tricity,  however,  is  not  within  our  gastro¬ 
nomic  experience. 

*  * 

It  is  said  that  engravers  in  Germany 
harden  their  tools  in  sealing-wax.  The  tool 
is  heated  to  whiteness  and  plunged  into  the 
wax,  withdrawn  in  an  instant,  and  plunged 
in  again,  the  process  being  repeated  until  the 
steel  is  too  cold  to  enter  the  wax.  The  steel 
is  said  to  become  after  this  process  almost 
as  hard  as  the  diamond,  and  when  touched 
with  a  little  oil  or  turpentine  the  tools  are 
excellent  for  engraving,  and  also  for  piercing 
the  hardest  metal. 

*  # 

It  has  been  found  that  the  cohesive 
strength  of  solid  glue  is  equal  to  4,000  lb. 
per  square  inch,  from  which  we  draw  the 
conclusion  that  its  application  as  a  cement 
may  be  much  improved.  It  must,  however, 
be  properly  prepared,  and  it  should  be  borne 
in  mind  that  glue  which  has  been  stored  for 
some  time  has  a  higher  tenacity  than  that 
newly  made.  The  newer  and  paler  coloured 
glue  is  preferred  by  joiners  as  being  less 
noticeable,  but  a  good  workman  should  so 
fit  his  work  that  the  joint  is  imperceptible. 

#  * 

For  some  years  the  superiority  of  mirrors 
backed  with  silver,  instead  of  the  mirror 
amalgam  formerly  used,  has  been  recognised. 
A  point  of  the  greatest  importance  in  this 
connection  turns  upon  the  method  by  which 
the  silver  is  reduced.  It  has  been  found  by 
experience  that  those  processes  which  slowly 
reduce  the  metal  and  dep^  sit  it  from  the 
alkaline  solution  in  cohesive  masses  of  a 
leaf-like  shape  are  most  satisfactory.  The 
old  method  of  depositing  silver  gives  it  a 
bronzine  tint. 

*  * 

Japanese  authorities  are  reopening  a 
copper  mine  at  Musashi,  which  authentic 
documents  show  to  have  been  first  worked 
1,183  years  ago.  The  galleries  and  levels 


are  stated  to  be,  in  some  places,  in  the  same 
condition  as  that  in  which  they  were  700 
years  since.  It  will  be  of  great  interest  to 
ascertain  the  changes  wrought  during  this 
period  on  the  ore  by  the  access  of  atmos¬ 
pheric  air  to  the  galleries.  This  will  be  easily 
ascertained  by  comparing  analyses  of  speci¬ 
mens  at  the  gallery  surfaces  with  others  of 
those  lying  deeper  in  the  strata. 

#  * 

Cabmen  have  to  pay  £3  to  the  Govern¬ 
ment  before  they  can  drive  out  a  cab,  viz  : — 
£2  for  the  number  on  the  cab,  5s.  for  the 
badge,  15s.  tax  on  every  cab,  and  some¬ 
times  Is.  or  Is.  6d.  for  inspection  of  each 
cab  at  the  police  station  before  the  number 
is  granted,  in  addition  to  all  of  which, 
half  a  day  is  wasted  in  waiting  about. 
It  is  quite  time  the  £2  and  the  15s.  taxes 
were  abolished,  and  the  badge  charged  for  at 
its  value,  which  would  not  be  more  than  Is. 
Leaving  the  taxing  offices,  the  cabman  has 
to  reflect  upon  a  100  mile  drive  to  get  his 
money  back.  This  is  oppressive,  indeed, 
upon  a  useful  and  sorely-tried  class. 

*  # 

On  long  railway  journeys  great  confusion 
arises  at  the  stopping  places  from  travellers, 
when  hurrying  back  after  taking  refresh¬ 
ments,  forgetting  the  number  of  their 
carriage.  The  Paris  and  Lyons  Railway 
Company  have  resolved  that  every  carriage 
on  their  lines  shall  have  a  distinctive  sign, 
such  as  an  animal  or  plant,  executed  in 
white  enamel  on  a  blue  ground,  so  as  to 
facilitate  the  finding  of  their  carriage  by 
the  passengers.  On  English  lines  it  would 
certainly  be  a  boon  if  first,  second,  and 
third-class  carriages  were  always  recognis¬ 
able  by  a  distinctive  colour,  so  that  the 
search  for  a  particular  class  might  be  easier. 
“First,”  red;  “second,”  blue;  “third,” 
black.  Why  not  this  all  the  country  over  1 
Much  loss  of  time  and  many  accidents 
occur  from  passengers  having  to  rush  along 
platforms  in  order  to  find  the  whereabouts 
of  the  particular  class  carriage  desired, 
and  when  seeking  for  this  the  intelligent 
traveller  more  often  judges  by  the  internal 
fittings  of  the  compartments  rather  than 
by  any  external  signs.  Class  sections  of 
trains  with  distinguishable  colours,  agree¬ 
ing  with  the  tickets  issued,  would  be  a 
blessing  for  many  reasons.  This  would, 
too,  save  much  time  and  temper. 
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PHOTOGRAPHIC  EXPOSURE. 

BY  G.  P. 

Important  Points — The  Necessity  for  Correct 
Exposdre — How  Exposure  may  be  esti¬ 
mated — Aids  to  Exposure  :  Watkins’  Expo¬ 
sure  Meter — The  Actinograph — Exposure 
Factors  :  Light,  Subject,  Diaphragm, 
Plate — How  to  make  the  Calculation — 
Timing  Exposures — Raising  the  Lens-cap 
— Exposure  Notebook  —  Concluding  Re¬ 
marks. 

Important  Points. — I  need  not  dwell  on  the 
subject  of  setting  up  the  camera,  or  on  the 
art  of  focussing ;  on  the  method  of  tilling  the 
dark  slides,  or  on  the  necessity  for  keeping 
them  from  direct  sunlight ;  on  the  mischief 
wrought  by  the  slightest  shaking  of  the 
camera  during  exposure,  or  on  the  advisa¬ 
bility  of  covering  the  camera  and  dark  slides 
with  the  focussing  cloth.  These  points  are 
all  important,  certainly,  but  the  mere 
mention  that  care  is  necessary  will  be  all 
that  an  intelligent  reader — and  none  other 
need  expect  to  become  proficient  in  photo¬ 
graphy — will  require. 

The  Necessity  for  Correct  Exposure. — The 
novice  has  no  doubt  read  and  heard  much 
about  altering  the  proportions  of  the  con¬ 
stituents  of  his  developer  to  suit  the  ex¬ 
posure  and  the  result  required ;  and  has 
very  likely  been  told  that  he  can  make  a 
wrongly  exposed  plate  all  right  by  careful 
development.  From  this  he  is  led  to  sup¬ 
pose  that  exposure  is  a  secondary  considera¬ 
tion,  and  that  his  energies  are  to  be  applied 
to  development  almost  entirely.  No  idea 
could  be  more  injurious.  It  has  been  proved 
by  Mr.  Lyonel  Clark  in  the  course  of  his 
elaborate  experiments  on  different  de¬ 
velopers,  and  has  been  confirmed  by  experi¬ 
ments  of  Messrs.  Hurter  and  Driffield,  and 
other  gentlemen,  that  “the  action  of  light  is 
absolute ;  a  certain  amount  of  light  will 
effect  a  certain  amount  of  dissociation 
amongst  the  silver  molecules  that  form  the 
sensitive  film,  and  any  agent  capable  of 
developing  will  show  a  certain  fixed  amount 
of  reduction.  And  whether  we  apply  a 
vigorous  or  a  weak  developer,  we  shall  never 
get  out  any  more  or  less  detail.  There 
will,  however,  be  a  vast  amount  of  difference 
in  the  time  that  will  be  necessary  to  get 
this  amount  of  detail  out.”  *  This  difference 
of  time  in  the  appearance  of  the  image  has, 
however,  a  very  important  bearing  on  the 
appearance  of  the  plate  as  a  whole  :  it  is 
found  to  affect  the  gradations.  That,  in 
a  word,  is  the  nature  of  the  difference 
between  developers — a  difference  of  grada¬ 
tion,  and  not  in  the  maximum  detail 
obtainable,  provided  that  the  action  of 
the  developer  is  continued  for  a  sufficient 
length  of  time.  It  will  thus  be  evident  that 
an  under-exposed  plate  is  useless,  as  is  also 
— to  the  beginner— an  over-exposed  one.  By 
the  application  of  bromide  of  potassium  to 
au  over-exposed  plate,  part  of  the  exposure 
may  be;  so  to  speak,  done  away  with  ;  but 
the  beginner  can  scarcely  hope  to  cope  with 
this  successfully.  The  better  plan  is  to  give 
correct  exposure,  when  operations  are  not 
only  simplified,  but  more  speedy  success  and 
less  waste  of  material  is  assured.  I  cannot 
lay  too  much  stress  upon  the  importance  of 
a  correct  exposure,  for  I  believe  that  if  this 
be  given,  no  anxiety  need  be  felt  as  to  the 
resulting  negative,  whatever  the  developer, 
so  long  as  it  is  well  balanced. 

How  Exposure  may  be  estimated. — That 
point  being  settled,  the  question  comes  to 


*  Mr.  Lyonel  Clark  in  his  hook  "  Development,” 
which  is  well  worth  careful  study. 


be  :  How  can  the  correct  exposure  be  esti¬ 
mated.  This  question  is  an  easy  one  to 
answer,  and  a  difficult  one.  Contradictory 
statements  certainly,  but  nevertheless  re¬ 
concilable,  for,  if  my  reader  has  10s.  or  15s. 
to  spend,  I  can  recommend  to  him  an 
excellent  vade  mecum;  if  not,  the  question 
becomes  a  more  difficult  one,  as  will  be  seen 
presently. 

Aids  to  Exposure :  Watkins’  Exposure 
Meter. — The  difficulties  I  have  referred  to 
having  become  widely  recognised,  many 
attempts  have  been  made  to  remove  them 
by  the  publication  of  exposure  tables,  and 
by  the  designing  of  actinometers.  Of  the 
many  that  have  already  been  placed  before 
the  public,  I  have  no  hesitation  in  saying 
that  those  actinometers  invented  by  Mr. 
Alfred  Watkins,  of  Hereford,  and  Messrs. 
Hurter  and  Driffield,  and  called  respectively 
“Watkins’  Exposure  Meter,”  and  “The 
Actinograph,”  are  the  most  correct  in 
principle  and  the  most  accurate  in  practice. 
The  first  of  these  instruments  was  noticed 
in  “Our  Guide  to  Good  Things”  in  Yol.  I. 
of  Work  ;  but  for  the  benefit  of  those  un¬ 
fortunate  individuals  who,  owing  to  their 
procrastination,  do  not  possess  and  cannot 
now  obtain  that  valuable  book,  I  will  de¬ 
scribe  it  here  as  briefly  as  possible.  The 
meter  consists  of  a  brass  cylinder  2sin.  long 
and  lyin.  in  diameter.  One  end  of  this 
forms  a  capped  box,  the  lid  of  which  is 
attached  to  the  body  by  a  chain  10  in.  long 
(which  packs  inside),  and  thus  when  made 
to  swing  beats  half  seconds.  At  the  other 
end  is  a  tinted  disc  perforated  with  an 
aperture,  across  which  is  made  to  pass  a  strip 
of  paper  made  so  sensitive  as  in  a  few 
seconds  to  change  colour  under  exposure  to 
light,  until  it  coincides  with  that  of  the  disc. 
On  the  tube  are  six  fiat  rings — two  fixed 
and  the  others  movable.  All  the  rings  are 
suitably  graduated,  and  the  four  movable 
rings  each  carry  a  pointer  which  bears  a 
letter  indicating  a  particular  exposure  factor. 
Thus  the  first  is  marked  a  (actinic  force  of 
light  falling  on  the  subject) ;  the  second,  p 
(sensitiveness  of  plate  used) ;  the  third,  s 
(the  character  and  colour  of  the  subject) ; 
and  the  fourth,  d  (the  diaphragm  used  in 
lens).  The  sensitive  paper  is  exposed  to  the 
light  which  falls  upon  the  subject,  and  the 
time  it  takes  to  darken  to  the  standard 
tint  is  noted,  the  pendulum  referred  to  being 
used  to  facilitate  counting.  This  done,  the 
pendulum  is  replaced  in  the  chamber  and 
the  a  stop  is  turned  round  to  the  figure  in¬ 
dicating  the  seconds  ;  the  other  pointers  are 
then  set  to  the  various  factors  as  above, 
when  the  last  pointer,  e,  which  is  joined  to 
the  same  ring  as  the  pointer,  d,  will  indicate 
the  exposure  required.  The  instrument 
may  be  obtained  from  most  dealers  in  photo¬ 
graphic  apparatus,  or  from  the  manufac¬ 
turers,  Messrs.  Field  ik  Co.,  Birmingham, 
for  15s. 

The  Actinograph. — This  instrument  is  the 
excellent  invention  of  Messrs.  F.  Hurter, 
Ph.D.,  and  Yero  C.  Driffield,  two  gentlemen 
who  have  laboured  hard  for  photography  for 
more  than  twelve  years,  and  to  whom  photo¬ 
graphers  owe  much.  The  instrument  is 
contained  in  a  small  box  about  in.  long, 
2^in.  wide,  and  II  in.  deep,  so  that  it  is  no 
encumbrance,  and  can  easily  be  carried  in 
the  pocket.  It  consists  of  four  logarithmic 
scales,  two  of  which  are  fixed  and  two  are 
movable,  and  which  relate  respectively  to 
the  light,  the  speed  of  the  plate,  the  lens,  and 
the  exposure.  The  light  scale  is  wrapped 
round  a  revolving  roller,  and  in  contact  with 
this  roller  is  a  slide  bearing  the  lens  and 
exposure  scales,  and  fixed  in  a  particular 


position  at  the  bottom  is  the  speed  scale. 
Sliding  between  the  movable  exposure  scale 
and  the  fixed  speed  scale  is  an  index  bearing 
six  marks ;  the  five  upper  marks  point  simul¬ 
taneously  to  five  different  exposures  to  suit 
five  different  atmospheric  conditions,  and 
the  lower  mark  is  set  to  the  speed  of  the 
plate  in  use.  The  greatest  success  of  Messrs. 
Hurter  and  Driffield  is,  I  think,  their  method 
of  determining  the  rapidity  of  plates,  and  I 
shall  have  a  few  words  to  say  on  this  further 
on.  The  actinograph  is  made  by  Messrs. 
Marion  &  Co.,  and  costs  10s.  6d. 

It  is  not  everyone,  however,  who  can  get 
cash  in  sufficient  quantity  to  be  able  to 
produce  10s.  or  15s.  for  this  purpose  on  a 
moment’s  notice  ;  and,  so  as  not  to  leave 
those  who  may  be  in  these  circumstances  in 
the  lurch,  I  will,  to  the  best  of  my  ability, 
show  them  how  a  pretty  accurate  estimate 
may  be  got  without  an  exposure  meter. 

Exposure  Factors. — There  are,  broadly 
speaking,  four  factors  that  influence  the 
duration  of  the  exposure  to  give  to  a  plate  : 
viz.,  the  quality  of  the  light,  the  character 
and  colour  of  the  subject,  the  diaphragm  in 
the  lens,  and  the  sensitiveness  of  the  plate. 
Let  us  treat  these  in  turn  :  a  word  on  each. 

Light. — This  is  at  once  the  most  impor¬ 
tant  and  the  most  difficult  to  overcome. 
The  season  of  the  year,  the  hour  of  the  day, 
the  state  of  the  atmosphere,  whether  moist 
or  dry,  immediately  after  or  before  rain, 
clear  or  cloudy,  even  the  direction  of  the 
wind — all  these  have  an  influence  on  the 
actinic  force  of  the  light  falling  on  the  sub¬ 
ject.  In  December,  at  midday,  the  light  is 
about  one-fourth  as  actinic  as  at  the  same 
time  in  June  ;  while  at  3  p.m.  in  a  day  in 
midsummer  the  actinic  force  of  the  light  is 
no  less  than  sixteen  times  greater  than  at 
the  same  time  in  midwinter.  It  would  be 
impossible  to  laydown  any  exact  rule,  but 
Dr.  J.  A.  Scott’s  table  may  be  taken  as 
pretty  accurate  under  ordinary  circum¬ 
stances  : — 


Hour. 
A.M.  P.M. 

June. 

May 

or 

July. 

Apr. 

or 

Ang. 

A far. 
or 
Sep. 

Feb. 

or 

Oct. 

Jan. 

or 

Nov. 

Dec. 

1 

2 

1 

1 

11 

H 

2 

31 

4 

11 

1 

1 

1 

u 

H 

21 

43 

5 

10 

2 

1 

1 

11 

li 
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5 
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0 
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1 

11 

11 

2 
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•12 

•16 
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1) 

li 
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3 
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5 

O 

21 

3 

•6 

6 

G 

2l 

*3 

*G 

5 

7 

*5 

•G 

1 

8 

•12 

*  More  for  a  yellow  sunset. 


These  figures  may  be  affected  in  various 
ways.  Thus,  after  rain  or  when  the  atmo¬ 
sphere  is  moist,  shorter  exposure  is  needed, 
as  is  also  the  case  when  there  is  water  in 
the  immediate  foreground,  or  when  taking 
photographs  at  the  seaside  ;  while  in  thun¬ 
dery  weather  or  with  an  east  wind  longer 
exposure  is  necessary. 

Subject. — I  have  prepared  the  following 
table  from  several  standard  ones,  tempered 
by  my  own  experience,  with  much  care,  and 
it  may  be  taken  as  a  pretty  comprehensive 
aud  accurate  one,  containing  the  ratios  of 
the  exposures  required  for  certain  subjects, 
that  required  for  an  open  landscape  being 
the  standard,  and  taken  as  1. 
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Subject  Table. 


Landscape,  open  .  1 

Landscape,  distant  .  J 

Landscape,  near,  and  buildings .  2 

Landscape,  close  .  4 

Landscape  with  heavy  foliage  in  fore¬ 
ground...  .  6 

Sea  and  sky  .  | 

Dark  subjects  under  trees  from  100  to  300 

Interiors,  fairly  lighted  . 500 

Portraits  in  diffused  light  out  of  doors...  8 
Portraits  taken  in  ordinary  room . 200 


By  “  open  landscape  ”  is  meant  an  or¬ 
dinary  landscape  with  nothing  near  the 
camera ;  by  “  distant  landscape,”  a  pano¬ 
ramic  view  ;  by  “near  landscape,”  an  ordi¬ 
nary  landscape  with  objects  of  interest  in 
the  foreground  ;  and  by  “  close  landscape,” 
a  landscape  in  which  the  principal  object  is 
in  the  foreground  is  understood. 

Diaphragm. —  Most  of  my  readers  are, 
doubtless,  aware  of  the  various  uses  and 
the  mode  of  using  the  stops  or  diaphragms 
which  accompany  all  lenses.  At  any  rate, 
space  forbids  my  going  into  these  points  at 
present.  Suffice  it  to  say  that  all  lens  stops 
are  graduated  either  according  to  the  uniform 
system  introduced  by  the  Photographic 
Society  of  Great  Britain,  or  according  to  the 
relation  between  the  diameter  of  the  aper¬ 
ture  and  the  focal  length  of  the  lens.  The 
former  system  of  numbering  is  based  on 
their  relative  areas,  together  with  a  cor¬ 
responding  numbering  based  on  the  propor¬ 
tion  between  the  diameter  of  the  diaphragm 
and  the  focal  length  of  the  lens,  this 
latter  being  expressed  as  a  fraction,  with  / 
(focal  length)  as  the  numerator,  and  the 
proportion  which  the  diameter  of  the  stop 
bears  to  the  focal  length  of  the  lens  as  the 
denominator.  The  latter  system  is  the  same 
as  the  second  half  of  the  uniform  system 
alone.  The  following  are  the  series,  the 
two  together  constituting  the  uniform 

4 

system,  thus  :  / ;  the  lower  part  constituting 

8 


the  other,  thus  : 


1  2  4  8  1G 

l  JL  1  U.  -L 


4  5 '(35  8  li'31  1G 


22'G2 


64  128 

/  _JL 


32  14-25 


256 

64 


It  must  be  borne  in  mind  that  the  ex¬ 
posure  varies  as  the  square  of  the  diameter  of 
the  diaphragm.  For  instance,  if  the  largest 

stop  of  a  lens  of  8  in.  focus  be  £  and 

8 

another  stop  be  £,  then  the  diameter  of 

these  stops  will  be  1  in.  and  1  in.  respec¬ 
tively,  and  the  rapidity  of  the  stops  will  be 
as  (l)2  is  to  (J)2  :  i.e.,  as  1  :  :  i.e.,  as  4  :  1; 

therefore  with  the  smaller  stop  the  exposure 
required  is  four  times  that  required  with 
the  larger.  It  will  thus  be  seen  that  stops 
numbered  according  to  the  uniform  system 
each  require  twice  the  exposure  of  the  one 
larger. 

Plate.  —The  subject  of  the  relative 
rapidities  of  plates  is  a  difficult  one,  and  one 
which  cannot  be  satisfactorily  settled.  Some 
makers  advertise  their  plates  as  being  so 
many  times  (twenty  times,  thirty  times, 
sixty  times,  etc.)  the  speed  of  a  wet  collodion 
plate.  Apart  from  the  fact  that  the  majority 
of  photographers  of  the  present  day  have  no 
experience  whatever  of  wet  plates,  that  these 
alleged  speeds  are  otherwise  most  arbitrary 
and  unreliable,  and  that  wet  plates  them¬ 
selves  vary  in  speed,  the  system  of  referring 
one  _  plate  to  another  as  standard  is  bad. 
Again,  other  makers  state  that  their  plates 
register  such  and  such  a  number  on  Mr.War- 
nerke’s  sensitometer  ;  but  this  is  a  most 
crude  and  unsatisfactory  method  of  judging 


the  speed  of  the  plates.  You  may  purchase 
to-day  a  plate  of  a  certain  maker  and  with 
a  certain  label,  and  you  will  find  it  to  be  of  a 
certain  speed  ;  but  this  is  no  criterion  that 
if  you  purchase  another  sample  of  what 
professes  to  be  the  same  plate,  in  a  few 
months  time  you  will  find  it  of  the  same 
speed.  The  best  plan  is  to  expose  two  or 
three  plates  under  the  same  conditions  on 
an  open  landscape  with  no  near  foreground, 
the  light  at  its  best,  and  the  lens  with  an 
aperture  of//64.  The  first  plate  might  re¬ 
ceive  an  exposure  of  1  second  ;  the  second, 
an  exposure  of  second ;  the  third,  2 
seconds  ;  the  fourth,  2J  seconds  ;  and  the 
fifth,  3  seconds.  When  developed  with  the 
same  normal  developer,  mixed  fresh  for 
each  plate  but  in  the  same  proportions,  the 
correctly  exposed  plate  may  easily  be  found. 
Make  a  note  of  the  exposure  it  received,  and 
call  it  the  “  normal  exposure  ”  for  the  par¬ 
ticular  brand  of  plates.  Supposing  the  cor¬ 
rect  exposure  has  been  found  to  be  2  seconds, 
the  following  might  be  noted  down:  “A’s— - 
plates  require  an  exposure  of  2  seconds  when 
the  lens  is  worked  with  an  aperture  of  // 64, 
the  subject  being  an  open  landscape  with  no 
near  foreground,  and  the  light  at  its  best ; 
therefore  these  plates  will  require  an  ex¬ 
posure  of  jig  second,  when  the  lens  is 
worked  at  f\ 4,  the  light  and  subject  being 
the  same.” 

It  -was  in  a  manner  similar  to  this  that 
Mr.  Watkins  found  the  exposure  numbers 
of  plates  for  his  actinometer.  Messrs. 
Hurter  and  Driffield  determine  the  speed  of 
a  plate  by  estimating  the  amount  of  silver 
deposited  after  exposing  the  plate  to  a  stan¬ 
dard  light  for  a  standard  time  ;  in  their  case 
the  sky  light.  This  method  is  based  on 
scientific  principles,  but  space  forbids  fur¬ 
ther  amplification  at  present.  Suffice  it  to 
say  that  at  the  present  time  their  method 
is  attracting  considerable  attention,  and  at 
least  one  firm  of  plate  makers  have  adopted 
it. 

How  to  make  the  Calculation. — Now, 
when  about  to  take  any  photograph,  after 
you  have  set  up  your  camera  and  are  ready 
to  expose,  look  up  Dr.  Scott’s  table  (you 
could  buy  an  extra  number  of  Wobk,  cut 
out  the  tables,  and  paste  them  in  your 
pocket-book,  to  be  always  handy)  for  the 
relative  actinic  force  of  the  light  at  the  rime 
of  exposure  ;  multiply  the  number  found 
there  by  that  representing  the  normal  ex¬ 
posure  of  the  plate  you  are  using.  Having 
done  this,  consider  the  state  of  the  atmo¬ 
sphere.  If  the  sun  be  obscured  by  light 
clouds,  multiply  the  answer  found  as  above 
by  2  ;  if  it  is  “  dull,”  multiply  by 3  ; if  “very 
dull,”  by  4 ;  if  “  gloomy,”  by  5.  Multiply 
this  in  turn  by  the  number  to  be  found  in 
the  Subject  Table,  and  this  again  by  the 
number  of  the  stop  according  to  the  uniform 
system.  To  make  this  clearer,  let  us, 
exempli  gratid,  take  the  following  :  — 

We  are  about  to  photograph  a  landscape 
with  some  object  of  interest  in  the  fore¬ 
ground.  It  is  in  the  month  of  April,  about 
2.30  p.m.  :  sun  obscured  by  light  clouds. 
We  are  using  stop // 45,  and  a  plate  which  we 
have  already  found  to  require  second 
normal  exposure.  We  find  in  Dr.  Scott’s 
table  the  relative  actinic  force  of  the  light  to 
be  somewhere  between  14  and  1|-.  Let  us 
take  1|.  Our  plate  is  T|-g  normal  exposure ; 


O  1 

herefore,  so  far,  we  have  got  —  x - ;  the 

un  being  obscured,  we  must  multiply  by 

! :  — X  —  x—  ;  on  the  Subject  Table  we 
2  128  1 

ind  the  factor  4  ;  following  instructions,  we 


have  -|xA-x^-xi  ;  /45  requires  128 
times  the  exposure  required  by  f/ 4  ; 

therefore  we  have  —  x  — -  x  2  x  4  x  • 

2  128  1  11’ 

cancelling,  we  get  X I  x  j-  X  i.  x  -i  =  12, 

which  is  the  exposure  required  in  seconds. 

Timing  Exposures. — A  word  on  this  sub¬ 
ject.  It  will  be  found  that  every  five 
counted  as  rapidly  as  possible  give  1  second; 
or  a  stone  tied  to  a  string  10  in.  long  will 
swing  from  one  side  to  the  other  in  j- second, 
and  will  go  and  return  in  second.  A  watch 
usually  ticks  five  times  during  a  second. 

Raising  the  Lens-Cap. — When  exposing, 
the  cap  of  the  lens  should  be  lifted  slowly 
up  from  the  lower  side,  using  the  upper 
part  as  a  hinge,  and  brought  to  a  horizontal 
position  above  the  lens  ;  it  should  then  be 
replaced  by  a  reversal  of  the  movement.  By 
this  means  considerably  more  exposure  is 
given  to  the  foreground  than  to  the  sky — a 
very  desirable  thing. 

Exposure  Notebook. — An  exposure  note¬ 
book  should  always  be  kept,  and  the  re¬ 
quisite  notes  made  at  the  time  of  exposure.. 
This  will  materially  assist  at  the  time  of 
development,  and  also  form  a  useful  record 
of  successful  exposures,  which  will  be  found, 
a  great  help  in  estimating  future  ones. 
Most  dealers  in  apparatus  supply  these. 
books,  but  one  can  be  made  by  the  reader 
himself,  which  will  be  quite  as  useful,  if  not 
more  so.  Spaces  might  be  made  for  number 
of  plate,  date,  hour  and  light,  plate,  subject, 
lens,  stop,  exposure,  remarks  before  de¬ 
velopment,  remarks  after  development.  The 
remarks  before  development  might  be  on 
anything  which  would  facilitate  that  opera¬ 
tion  ;  those  after  development  on  the  most 
suitable  printing  process,  etc. 

Concluding  Remarks.— In  conclusion,  I 
may  say  that  the  tables  and  data  I  give 
here  are  not  put  forward  as  infallible.  In¬ 
fallibility  is  impossible  in  any  instructions 
in  photography,  althougu  it  is  possible  to 
give  information  which  will  help  the  novice 
on  the  road  to  success.  This  information  I 
claim  to  be  contained  in  the  above ;  the  rest 
is  learned  by  experience,  which,  says  Car¬ 
lyle,  “  does  take  dreadfully  high  school 
wages,  but  he  teaches  like  no  other.”  I  ask 
my  readers  to  study  the  above  instructions, 
most  carefully,  when  they  will  find  that, 
they  are  not  so  elaborate  as  they  may  appear 
at  first  sight.  I  may  add  that  the  exposure^ 
should  be  sufficient  for  the  deepest  shadows,, 
and  that  it  is  always  preferable  to  over- 
rather  than  to  under-expose.  Two  plates, 
should  be  exposed  on  any  particular  sub¬ 
ject,  the  one  receiving  considerably  more 
exposure  than  the  other;  if,  then,  the  shorter 
exposed  one  be  developed  first,  a  clue  will 
be  gained  to  the  treatment  of  the  other. 

:! 

- *** -  II 

•1 

HORSE-SHOES. 

Light  shoes  for  horses  save  their  legs. 
The  heaviest  horses  may  have  fore-shoes 
1  lb.  weight  each  ;  hind  shoes  12  oz.  each. 
If  4  oz.  are  added  to  each  shoe  in  weight, 
then,  as  a  farm  horse  walks  from  ten  to 
twenty  miles  a  day — with  a  ^  lb.  more  on 
his  fore  feet — he  lifts  660  lb.  in  a  mile,  or 
9,900  lb.,  or  nearly  5  tons,  in  fifteen  miles. 
By  using  aluminium  shoes,  a  horse  would 
lift  only  half  what  he  does  now  with  iron 
shoes.  The  shrewd  racing  men  are  putting 
aluminium  shoes  on  their  racers. 
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SIMPLE  UTENSILS  FOR  THE  GARDEN. 

BY  C.  MAYNARD  WALKER. 

A  Garden  Roller. 

It  would  be  superfluous  to  enlarge  at  any 
length  upon  the  value  or  the  usefulness  of 
some  sort  of  a  roller  in  a  garden  for  the 
purpose  of  keeping  the  walks  and  grass  up 
to  that  degree  of  neatness  which  all  lovers 
sf  gardens  soon  learn  to  aim  at ;  but  a  roller 
is  a  somewhat  expensive  article,  hence  com¬ 
paratively  few  persons  possess  one.  Now, 
the  making  of  the  garden  roller  shown  in 
Figs.  13  and  14  is  a  job  which  any  intelli¬ 
gent  amateur  may  undertake  with  confi¬ 
dence,  even  though  he  may  have  never 
touched  similar  work  before.  Figs.  13  and 
14  represent  a  garden  roller  with  an  iron 
frame  and  a  roller  made  of  artificial  stone, 
in  making  up  which  one  can 
hardly  go  wrong,  for  the  iron 
frame,  to  begin  with,  is  made 
up  with  what  is  known  as 
“  iron  barrel,”  and  this  can 
be  bought  in  the  required 
lengths,  already  screwed,  and 
also  the  various  elbows,  T’s, 
etc.,  so  that  one  has  only  to 
take  care  to  order  the  cor¬ 
rect  sizes  to  ensure  a  strong, 
true,  and  easily-fitted  frame. 

This  gas  barrel  can  be  ob¬ 
tained  through  any  local 
ironmonger,  or  direct  from 
Messrs.  Treggon  &  Co. 

The  proper  sizes  and  fittings 
are  given  further  on.  The 
roller  itself  is  made  of  arti¬ 
ficial  stone — a  material  which 
is  easily  made,  and  when 
properly  so,  is  very  hard, 
and  practically  of  unlimited 
durability.  The  one  repre¬ 
sented  in  Fig.  13  has  'a 
cylinder  17  in.  wide  by  15 
in.  diameter :  a  size  which 
I  apprehend  will  commend 
itself  to  most  people,  the 
frame  and  handle  measuring 
3  ft.  from  the  centre  of  the 
roller.  Now,  as  part  of  the 
barrel  is  used  in  the  con¬ 
struction  of  the  roller,  it 
should  be  ordered  at  once. 

Fig.  14  costs  about  Is.  3d. 
less  in  material  and  a  trifle 
in  time,  and  although  it  may 
not  look  so  much  like  the  conventional  roller, 
is  every  bit  as  effective,  and  really  stronger  : 
|  in.  barrel  will  answer  the  purpose  ;  but 
should  it  be  desired  extra  strong,  £  in.  may 
be  used,  costing  about  one-third  more ;  so 
that,  assuming  Fig.  14  to  be  decided  upon, 
we  shall  require  to  get  one  length  18s  in.  for 
the  centre,  two  ditto  12^  in.,  two  ditto  20  in., 
two  ditto  9  in.,  one  ditto  18  in.,  four  §  in. 
equal  elbows,  and  two  f  in.  equal  T’s. 
Fig.  14  will  show  the  respective  places  for 
each  piece :  the  barrel,  when  bought,  will 
have  a  socket  on  one  end  ;  this  must  be 
taken  off,  and  put  aside,  except  one  which 
Ave  shall  use  to  connect  up  the  frame  at  the 
point  c.  One  of  the  9  in.  pieces  should  be 
ordered  with  a  long  screw,  or  “  connector,” 
for  this  purpose.  Now  for  the  roller  itself. 
The  materials  required  will  be  two  pecks 
of  Portland  cement  and  one  and  a-half 
bushels  of  builders’  sand  :  it  is  well  to  get 
as  much  as  this  to  provide  against  any  mis¬ 
hap  ;  and,  moreover,  if  any  is  left  over  it 
may  be  used  for  rock-work,  as  described  in 
the  second  of  the  present  series  of  articles. 
The  roller  is  to  be  made  in  a  mould  (Fig.  15), 


for  which  purpose  prepare  some  rough 
boards  and  make  a  platform  (Fig.  16),  about 
2  ft.  square — if  larger,  so  much  the  better  ; 
from  the  centre  of  this  cut  out  a  circle, 
15^  in.  in  diameter,  with  a  keyhole  saw,  and 
in  the  centre  of  the  circle  so  cut  out,  bore  a 
fin.  hole  ;  get  a  sheet  of  thin  iron  sufficient 
to  roll  up  a  cylinder  19  in.  long  by  15f  in. 
diameter  ;  insert  one  end  of  this  into  the 
hole  of  the  platform.  Two  cross-pieces 
should  be  nailed  upon  the  underside  of  the 
platform,  to  prevent  the  iron  going  too  far 
through.  Now  plane  off  from  the  circular 
piece  of  wood  about  ^  in.,  to  enable  it  to  fit 
inside  the  iron  ;  push  it  well  to  the  bottom. 
The  top  of  the  hollow  iron  must  also  be 
fitted  with  a  circular  piece  of  the  same 
diameter,  and  bored  with  a  f  in.  hole  in  the 
centre,  and  must  also  be  cut  away  in  places 
to  enable  the  concrete  to  be  put  in  and 


smooth,  so  that  they  run  easily,  and  do  not 
bite  in  the  sockets.  Assuming,  then,  that 
the  frame  is  put  together  with  the  exception 
of  the  cross-piece,  c,  we  spring  the  sockets 
of  the  elbows  over  the  axle  ends  ;  then,  by 
putting  in  the  connecting-piece,  c,  and  screw¬ 
ing  up  the  running  socket,  we  bring  the  two 
together,  and  the  frame  is  taut  and  rigid. 
Leave  the  stone-work  for  a  few  days  before 
taking  off  the  mould,  and  do  not  use  it 
until  quite  hard  and  dry. 


Fig.  15. 


[ 

A  Garden  Roller.  Figs.  13  and  14.— Roller  complete.  Fig.  15.—  Showing  Method 
of  forming  Concrete  Cylinder.  Fig.  16.—  Platform. 

rammed.  Having  fitted  these  up  straight 
and  true,  tie  up  the  iron  cylinder  with  strong 
wire,  and  the  mould  is  then  ready  for  use. 

Before  proceeding  to  make  the  stone,  sift 
the  sand  through  an  ordinary  cinder  sieve, 
and  put  aside  the  coarser  part,  which  will 
be  used  towards  the  centre  of  the  roller  in 
preference  to  the  outside ;  mix  the  cement 
and  sand  up  together  in  its  dry  state,  in  the 
proportion  of  four  parts  sand  to  one  of 
cement,  with  plenty  of  elbow  grease.  When 
well  mixed,  add  water  until  the  whole  mass 
is  thoroughly  incorporated,  and  just  about 
the  thickness  of  ordinary  mortar,  or  a  trifle 
less  ;  put  it  into  the  iron  cylinder  (the 
barrel  being  in  the  centre)  a  little  at  a  time, 
and  well  ram  it  home  with  a  wooden  rammer; 
neatly  smooth  the  top,  when  filled,  by  work¬ 
ing  the  top  wood  round.  If  f  in.  boards  are 
used,  the  gas  barrel  should  be  flush  with  the 
top  of  the  board  when  finished,  so  that 
when  the  roller  leaves  the  mould  the  axle 
will  project  f  in.  at  each  end  from  the  stone. 

The  method  of  connecting  the  frame  will 
be  readily  understood  from  Fig.  14.  The 
threads  of  the  ends  of  the  axle  are  filed  off 


IRON  BRIDGE  MODELLING  IN 
CARDBOARD. 

BY  FRANCIS  CAMPIN. 

Composition  op  Arch  and  Tie — Op  Uprights — 
Op  Cross  Girders— Op  Rail-Bearers— 
Cover  Plates — Mode  op 
constructing  the  Arch 
and  Tie. 

In  Fig.  6,  a  shows  a  cross 
section  of  the  arch,  and  b  a 
similar  one  of  the  tie,  which 
latter  is  composed  in  the 
same  manner  as  that  of  the 
former,  but  it  is  reversed  in 
position  :  there  are  six  rows 
of  rivets.  It  is  not  to  be 
supposed  that  in  making  a 
model  to  scale  we  can  follow 
the  variations  of  thickness 
in  the  plates  ;  but  this  will 
not  be  apparent  so  long  as 
we  have  the  right  number  of 
plates  represented  in  card. 
It  will  be  seen  that  the  sec¬ 
tions  are  each  made  up  of 
three  horizontally  placed 
plates  2  ft.  6  in.  wide,  and 
two  vertical  plates  12  in. 
wide,  the  latter  being  con¬ 
nected  to  the  former  by  the 
4  in.  by  4  in.  angle  irons. 
Fig.  5  shows  at  a  a  cross 
section,  and  at  B  a  front 
view  of  one  of  the  uprights, 
E  (Fig.  1).  It  is  built  up  of 
four  angle  irons,  3  in.  by  3  in., 
connected  together  by  a  lat¬ 
tice-work  of  flat  bars  2^m- 
wide,  and  stiffened  at  the  top 
and  bottom  by  plates  (c) 
riveted  in  between  the  angle 
irons.  A  cross  section  at  the 
centre  of  a  cross  girder  is 
shown  in  Fig.  7,  and  one  of  the  longitudinal 
rail-bearers  at  Fig.  8.  In  these  last  figures 
the  angle  irons,  a,  a,  are  provided  to  carry 
the  buckled  plates  which  form  the  floor. 

We  must  now  decide  upon  the  scale  to 
which  the  model  is  to  be  made,  and  this  will 
depend  upon  the  room  it  is  desired  that  it 
should  occupy.  If  one-half  of  an  inch  to  a 
foot  is  adopted,  the  total  length  of  the  model 
arch  will  be  52  in.,  and  this  seems  a  con¬ 
venient  size — at  all  events,  for  a  first  attempt 
— as  all  the  parts  are  well  within  the  control 
of  one  person,  and  yet  the  details  will  not 
be  inconveniently  small  to  handle,  as  the 
small  angle  bars  will  be  l  in.  wide.  Should 
it  be  desired  to  use  forceps  or  small 
pliers  to  put  the  smaller  pieces  in  place,  the 
insides  of  their  jaws  must  be  made  smooth, 
to  prevent  them  from  making  dents  in  the 
cardboard. 

The  flange  plates  are  made  in  lengths  from 
16  ft.  to  20  ft.,  and  require  to  be  connected 
by  cover  joint  plates,  placed  as  shown  on  the 
enlarged  detail,  Fig.  9.  A  single  cover  plate 
is  used  in  making  the  joints  in  the  trans¬ 
versely  horizontal  plates,  and  the  joints  in 


Fig  16. 
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the  side  plates  are  secured  by  thinner  plates 
inside  and  out.  The  joints  in  the  three 
superposed  plates  are  near  together,  and  each 
set  is  covered  by  a  f  in.  plate  2  ft.  6  in.  wide, 
and  8  ft.  8  in.  long.  The  inside  radius  of  the 
side  plate  is  118ft.,  and  the  outside  radius 
119  ft. ;  so  the  actual  size  to  which  these 
parts  are  to  be  cut  will  be  56^  in.  and 
56-J-|  in.  On  account  of  the  limited  sizes  in 
which  the  Bristol  board  is  made,  these  plates 
will  have  to  be  cut  in  short  pieces  and 
joined— say,  about  10  in.  long  ;  the  outlines 
may  be  marked  on  with  a  beam  compass 
carrying  a  fine  pencil,  and  the  line  so  made 
followed  carefully  with  the  knife,  or  a  knife 
may  be  fitted  to  a  sliding  socket  on  the 
beam  compass  ;  the  instrument  described 
above  is  not  suitable  for  such  large  arcs,  or  a 
short  template  may  be  cut  out  of  zinc  and 
used  to  cut  the  different  pieces  of  the  side 
plates  by.  The  vertical  limbs  of  the  top 
angle  irons  will  also  be  similarly  marked 
and  cut ;  the  inner  radius  will  be  £  in.  less 
than  the  outer.  There  exists  a  temptation 
to  cut  curved  edges  with  scissors;  but  this 
should  not  be  done,  as  the  edges  left  are 
not  so  good  for  taking  the  glue  or  cement 
used  for  uniting  the  parts.  The  cover  plates, 
A  (Fig.  9),  will  be  equal  in  depth  to  the  side 
plate  less  the  depth  of  the  angle  iron,  but 
the  covers  inside  will  be  the  same  depth  as 
the  side  plates.  The  ends  of  the  lengths  of 
the  side  plates  must  be  cut  off  to  a  truly 
radial  line.  The  extreme  ends  of  the  arched 
side  plates  are  to  be  cut  off  horizontally  and 
joined  to  the  side  plates  of  the  tie,  d,  with 
covers  on  each  side;  these  covers,  when  used 
on  both  sides  of  the  joint,  may  be  made  of 
thinner  card  than  the  pieces  they  join,  in 
order  to  avoid  the  appearance  of  clumsiness. 
So  that  accuracy  may  be  secured  in  joining 
up  the  side  plates,  the  outline  of  the  side 
should  be  drawn  on  a  board,  the  pieces  laid 
in  position  upon  it  and  weighted,  and  the 
covers  then  glued  on  one  side  ;  when  they 
are  dry,  the  work  is  turned  over,  and  covers 
are  glued  on  the  other  side. 

The  main  angle  irons  are  4  in.  by  4  in. ; 
the  curved  vertical  limbs  are  to  be  cut  to  the 
full  depth,  Jin.,  and  these  fastened  on  to 
the  side  plates,  so  that  the  convex  edges 
coincide.  Should  there  be  any  irregularity 
in  the  edges,  it  may  be  removed  by  glass- 
paper,  prepared  as  follows  Get  a  sheet  of 
the  finest  glass-paper  procurable,  and  glue  a 
piece  of  it  on  to  a  perfectly  smooth  flat  strip 
of  wood  of  a  convenient  size  for  the  hand  ; 
when  dry,  rub  this  down  with  another  piece 
of  the  glass-paper  until  it  is  nearly  smooth  ; 
the  instrument  thus  made  is  applied  lightly 
as  a  file  to  remove  slight  inequalities.  Should 
the  cutting  knife  slip  away  from  the  tem¬ 
plate,  and  so  make  a  bulge,  it  is  not  always 
easy  to  re-enter  the 


should  be  taken  from  a  properly  divided 
engineer’s  scale  of  half-an-inch  to  the  foot. 
What  is  called  a  “universal”  scale,  with  all 
the  scales  in  common  use  marked  upon  it,  is 
very  convenient,  as  not  only  does  it  contain 
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Iron  Bridge  Modelling  in  Cardboard.  Fig.  6.— 
A,  Cross  Section  of  Upright ;  B,  Front  Eleva¬ 
tion  of  ditto.  Fig.  6.— Cross  Section  o.  Arch 
and  Tie.  Fig.  7.— Cross  Section  of  Cross  Girders. 
Fig.  8.— Cross  Section  of  Kail- Bearers. 

any  scale  required,  but  the  smaller  scales 
are  very  handy,  as  giving  sub-divisions  of  the 
larger.  These  scales  may  be  had  in  box¬ 
wood  or  ivory  from  any  dealer  in  drawing 
instruments ;  1  ft.  long  is  the  most  con¬ 
venient  size  for  use. 

While  the  side  plates,  their  covers,  and  the 
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the  plates,  so  that  no  lines  are  requisite,  the 
said  edges  forming  the  necessary  guides;  the 
parts  thus  attached  are  then  liglitly  weighted 
for  a  short  time  ;  these  should  not  have  time 
to  quite  set  before  being  attached  to  the  side 
plates,  as  the  joints  may  have  to  yield  a 
little  in  bending.  All  remarks  about  the 
arch  apply  also  to  the  tie,  with  the  obvious 
exception  that  this  member  is  straight.  The 
positions  of  all  uprights  and  other  connec¬ 
tions  are  marked  upon  the  outsides  of  the 
side  plates  before  the  latter  are  joined  to  the 
top  or  bottom  plates,  and  if  rivet  heads  are 
to  be  shown,  they  must  also  be  drawn  on  the 
side  plates,  angle  iron  limbs,  and  outside  top 
and  bottom  plates.  The  heads  in  this  case 
are  l|in.  in  diameter,  and  fine  pliers  will  be 
found  most  convenient  for  putting  them  on; 
and  great  care  must  be  taken  to  have  very 
little  glue  on  them,  so  that  they  will  not 
slip;  for  although  rivet  heads  properly  placed 
give  an  excellent  effect,  if  irregular  they 
destroy  it,  and  make  the  whole  work  look 
slovenly.  The  rivets  are  4  in.  apart,  centre 
to  centre ;  their  positions  may  be  indicated 
by  small  pencil  circles  put  in  with  a  pair  of 
spring  bow  compasses  ;  the  heads  are  cut 
out  of  the  card  with  a  clean  leather-punch 
of  the  nearest  convenient  size  ;  the  actual 
diameter  on  the  model  should  be  ^  in.  All 
the  marking  on  the  side  plates  is  to  be  done 
before  their  connection  with  the  top  and 
bottom  plates,  and  the  rivet  heads  should 
also  be  put  on  before  these  joints  are  made. 
The  best  method  of  marking  these  places 
will  be  from  a  diagram  showing  the  under 
side  of  the  arch  and  upper  side  of  the  tie,  and 
all  the  work  lying  between  them,  then  the 
markings  will  coincide  in  all  parts,  and  the 
work  will  be  kept  square  and  true.  In 
marking  the  rivet  centres  from  which  the 
circles  showing  their  positions  are  to  be 
described,  the  dividers  should  not  be  stepped 
along  the  line  the  whole  length  with  one 
rivet  pitch — 4  in. — but  should  first  be 
divided  off  into  larger  spaces,  corresponding 
with  the  various  poir.  fs  and  connections ; 
otherwise,  an  error,  microscopic  at  first,  may 
become  painfully  apparent  towards  the  end 
of  the  line — the  grain  of  the  card  may  tend 
to  throw  the  points  of  the  dividers  out  of 
the  true  position.  In  weighting  parts  glued 
together,  only  sufficient  pressure  to  keep 
them  in  close  and  even  contact  should  be 
used;  any  excess  will  almost  certainly  cause 
one  part  to  slip  upon  another. 

The  horizontal  limbs  of  the  main  angle 
irons  having  been  secured  to  the  inner  flange 
plates,  the  edges  of  the  side  plates  are  to  be 
touched  with  glue,  and  the  inner  flange 
plates  applied  to  them  so  that  the  limbs  of 
the  angle  irons  fit,  and  held  until  the  glue 
holds.  To  facilitate  this  part  of  the  operation, 
blocks  of  wood  may 


line  without  causing 
a  notch,  and  in  such 
cases  a  cabinet¬ 
maker’s  fine  chisel 
may  be  found  of 
service  ;  this  tool  is 
also  of  use  in  clear¬ 
ing  out  square  cor¬ 
ners,  as  in  cutting  Iron  Bridge  Modelling  in  Cardboard.  Fig.  9.— Cover  Plates  for  Flange  Plates,  Side  Plates,  and  Angle  laid  on  its  side  on  a 
out  the  centre  part 
from  a  buckled  plate 

fillet.  The  top  and  bottom  members  will 


be  placed  between 
the  side  plates  to 
ensure  their  paral¬ 
lelism  while  the  glue 
is  setting.  During 
this  part  of  the  work 
it  is  advisable  to 
have  the  member 


Irons  of  Arch  and  Tie. 


be  made  in  six  lengths,  so  there  will  be 
five  cover  plates  8  ft.  8  in.  by  2  ft.  6  in., 
ten  covers  2  ft  8  in.  by  1  ft.,  and  ten, 
2  ft.  8  in.  by  8  in. ;  the  last  come  on  the  out¬ 
side  of  the  side  plates  for  each  member.  The 
actual  sizes  of  these  covers  in  the  model  will 
be  respectively  4J  in.  by  in.,  1§  in.  by  £  in., 
and  1J  in.  by  §  in.,  but  these  dimensions 


vertical  iron  limbs  upon  them  are  drying,  it 
is  presumed  that  the  flange  plates  remaining 
and  their  covers  are  cut  out.  The  horizontal 
limb  of  the  angle  iron  is  narrower  than  the 
vertical  by  the  thickness  of  the  cardboard, 
whatever  that  may  be.  Lines  are  marked 
on  the  inner  tier  of  plates,  and  the  horizontal 
limbs  of  the  angle  irons  accurately  attached. 
In  the  example  these  run  along  the  edges  of 


flat  board,  the  lower 
side  plates  being- 
packed  up  so  as  to  keep  the  flange  plates 
at  right  angles  to  the  board  upon  which 
they  are  laid  ;  this  will  ensure  the 
straightness  of  the  members.  The  inner 
tier  of  plates  having  been  thus  secured  to 
the  side  plates,  the  outer  tiers  and  covers 
are  to  be  superposed  ;  of  course,  the  first 
layer  should  be  allowed  time  enough  to 
become  thoroughly  set — in  fact,  if  glue  is 
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used  these  should  not  be  touched  for  twelve 
hours ;  by  that  time  great  solidity  of  the 
joints  will  be  ensured.  The  arrangement  of 
the  flange-plate  joints  under  the  covers  is 
shown  at  Fig.  9,  where  also  is  shown  the 
arrangement  of  rivets  in  the  side  plates. 
The  positions  of  the  rows  of  rivets  in  the 
flange  plates  are  shown  by  vertical  lines,  c, 
in  Fig.  6.  The  outside  rows  are  each  If  in. 
from  the  outer  edges;  the  spaces  between 
these  are  equally  divided. 

It  may  be  of  some  utility  here  to  point  out 
that  in  angle  and  T  irons  the 
rivets  are  placed  in  the  centre 
of  the  clear  part  of  either  limb  : 
thus,  if  there  is  a  4  in.  by  4  in. 
by  A  in.  thick  angle  iron,  the 
clear  width  on  either  limb  is 
evidently  31  in.,  and  so  the 
centre  lines  of  the  rivets  will 
be  If  in.  from  the  outer  edges. 

Iu  a  T  iron  6  in.  by  3  in.  by  §  in. 
thick,  the  clear  width  on  each 
side  of  the  central  rib  is  2f  in., 
and  therefore  the  central  line  of 
rivets  will  be  If  in.  from  the 
nearest  edge  of  the  T  iron. 

We  think  it  as  well  to  mention 
these  matters,  as  the  amateur 
modeller  may  get  drawings 
upon  which  some  of  the  dimen¬ 
sions  are  not  figured,  which 
would  leave  him  at  a  loss  as 
to  the  practice  in  this  matter. 

While  on  this  subject,  it  may 
be  mentioned  that  the  centre 
of  a  rivet  should  never  be  fur¬ 
ther  in  from  the  edge  of  the  work 
than  one  and  a  half  diameters: 
that  would  be  in.  for  a  f  in. 
rivet ;  but  where  there  is  room, 
two  diameters  should  always 
be  allowed.  While  the  arch  and  tie  are 
drying,  blocks  of  wood  should  be  kept  be¬ 
tween  their  side  plates,  and  more  especially 
at  their  ends,  in  order  that  they  may  fit 
exactly  together  without  any  straining  on 
either  part.  When  thoroughly  set,  they  are 
to  be  placed  in  exact  position  over  a  dia¬ 
gram,  and  connected  by  cover  plates,  F 
(Fig.  3,  page  266),  on  the  outside  ;  when 
these  have  set,  other  covers  may  be  inserted 
in  the  inside  and  the  space  between  them, 
and  enclosed  by  the  lower  edge  of  the  arch 
and  the  upper  one  of  the  tie,  filled  in  with  a 
card  packing  of  the  same  thickness  as  the 
side  plates.  The  main  angle  irons  have 
covers  3  ft.  long. 


on  either  side  are  so  tied  and  braced  together 
as  to  be,  to  all  intents  and  purposes,  a 
solid  pillar,  30  in.  square,  and  fully  equal  to 
resisting  any  outward  thrust  of  the  rafters. 
The  design  is,  of  course,  fantastic,  but  that 
it  should  be  so  is  allowable,  and,  indeed, 
expected,  in  rustic  work,  to  an  extent  not  to 
be  tolerated  in  more  solid  materials. 

In  the  elevation  (Fig.  1)  I  have,  to  avoid 
confusion,  given  no  indication  of  the  work 
forming  the  farther  side  of  the  arch,  though 
something  of  it  would  necessarily  be  seen 


The  upper  rafters,  back  and  front,  are 
connected  by  five  straight  cross-pieces,  of 
which  the  ends  show  in  Fig.  1.  The  spaces 
between  these  are  filled  up  very  much  at 
random  with  crooked  stuff. 

The  four  posts  of  each  turret  are  bound 
together  close  beneath  their  tops  by  cross¬ 
pieces  nailed  outside  them,  whilst  from  their 
tops,  and  nailed  down  to  them,  slant  four 
short  rafters,  which  meet  pyramid-wise  in 
the  centre.  The  filling  up  of  the  upper 
parts  of  the  turrets,  as  well  as  of  the  front 
and  back  of  the  arch,  is  with  a 
mixture  of  straight  and  crooked 
stuff,  the  arrangement  of  which 
is  clearly  shown  in  the  eleva¬ 
tion  (Fig.  1). 

In  the  lower  parts  of  the 
turrets  and  in  the  gates  the 
practical  end  of  excluding  ani¬ 
mals  has  to  be  kept  in  view, 
and  the  palings  are  so  arranged 
as  to  leave  no  space  between 
them  wider  than  3  in.  The 
rails  of  the  gates  should,  of 
course,  be  mortised  into  the 
heads  and  hinge-trees. 


A  RUSTIC  CARRIAGE  ENTRANCE. 


BY  ARTHUR  YORKE. 


Rustic  Gates 


and  Fknces- 

STRUCTION. 


-Materials — Con- 


Rustic  Gates  and  Fences. — In  a  former 
paper  (Yol.  I.,  p.  247,  No.  16)  I  gave  illus¬ 
trations  of  various  designs  for  rustic  fences 
for  garden  purposes,  and  it  may  be  presumed 
that  it  is  through  some  such  fence  as  those 
there  shown  that  the  present  entrance  gates 
will  open.  The  intention  is,  of  course,  that 
the  rustic  archway  above  them  shall  be 
more  or  less  clothed  with  climbing  plants. 
It  is  for  roses  that  the  structure  will  be  best 
adapted,  though  clematis  or  honeysuckle 
will  look  well  upon  it.  Ivy  would  look  too 
heavy,  and  if  neglected,  might  even  prove 
too  heavy  in  other  respects. 

It  must  not,  however,  be  inferred  that 
the  arch,  under  any  reasonable '  stress,  will 
want  for  strength.  Light  as  it  may  appear, 
the  four  posts  grouped  to  form  the  turret 


Fig.  1.— Elevation. 

from  the  front  ;  the  two  sides  will  be  alike. 
Nor  have  I  shown  much  of  the  work  which 
connects  the  two  sides,  and  which  is  of  the 
same  breadth  as  the  turrets — viz.,  2  ft.  6  in. 
The  two  illustrations  are  drawn  to  a  scale  of 
-J-  in.  to  the  foot. 

Materials. — The  posts,  and  at  least  all 
the  more  important  straight  pieces,  should 
be  of  larch.  The  particular  kind  of  wood 
chosen  for  filling-in  will  not  be  particular, 
provided  it  has  picturesque  forks  and  con¬ 
tortions.  Small  oak  bangles  will,  perhaps, 

be  mostappro- 
■Q— Q-  priate. 

Construc¬ 
tion. — In  the 
ground  plan  of 
the  left-hand 
turret  (Fig.  2) 
it  will  be  seen 
that  the  posts 
used — four  at 


O  G  'TT 


Fig.  2. — Plan  of  Left  Side. 


in.  or  6  in.  in  dia- 
largest  is  selected 
the  gate.  From 
are  set  2  ft.  3  in. 
ft.  long  —  that  is, 


each  end— are  some  5 
meter,  and  that  the 
as  hanging  -  post  for 
centre  to  centre  they 
apart.  They  are  13 
10  ft.  4  in.  above  ground  and  2  ft.  8  in. 
below.  The  rafters  of  the  arch  (if  it 
may  be  called  an  arch)  spriog  from  them 
7  ft.  from  the  ground,  and  at  this  point  each 
post  is  surrounded  by  a  cap,  formed  of  four 
pieces  of  quartered  stuff  nailed  upon  it. 
The  rafters  are  not  mortised  into  the  post, 
but  if,  instead  of  being  merely  nailed,  they 
are  attached  by  a  bolt  and  nut,  a  stronger 
joint  will  be  made. 


ORNAMENTAL  AND  EASILY- 
MADE  UMBRELLA  STAND. 

BY  G.  TOUT. 

Hall  furniture  is  not  generally 
thought  so  much  of  as  that  of 
any  other  part  of  the  house.  All 
the  rooms,  from  the  drawing¬ 
room  to  the  kitchen,  have  de¬ 
signs  innumerable,  both  for  use 
and  ornament ;  but  we  find  in 
many  houses  the  hall  contains 
only  a  few  hat  and  coat  hooks,  and  the  um¬ 
brellas  and  sticks  standing  in  a  corner, 
unless  the  umbrellas  have  been  brought 
in  wet,  then  they  are  nobody  knows  where 
to  dry. 

I  think  the  readers  of  Work  will  find  the 
umbrella  stand  here  described  useful  and 
somewhat  ornamental,  and  if  they  care  to 
set  about  it,  not  difficult  to  make.  I  have 
so  designed  it  that  any  ordinary  carpenter 
or  cabinet-maker,  amateur  or  professional, 
can  do  all  the  work  required  himself  (there 
being  no  turned  work  in  it)  except  the  zinc 
or  tin  trays,  or  pans,  to  catch  the  drippings 
from  the  umbrellas.  These  I  got  a  plumber 
to  make  for  me  at  a  very  trifling  cost. 
Something  could,  no  doubt,  be  got  at  an 
ironmonger’s,  ready  made,  for  about  4d.  or 
6d.  each.  The  holes  in  the  bottom  could  be 
cut  to  receive  any  size  pan.  The  pan  should 
be  left  loose,  that  the  drippings  may  be 
emptied. 

Referring  to  the  perspective  view,  you 
will  see  in  the  middle  I  have  formed  a  small 
table  for  card  or  letter  tray,  or  to  rest  a 
parcel,  or  stand  a  plant  or  fern  pot.  Under 
this  is  a  drawer  for  brushes,  gloves,  etc.,  and 
each  side  an  open  space  for  umbrellas  and 
sticks. 

The  back  above  the  table  is  made  in  five 
divisions,  in  which  are  fixed  ornamental 
tiles.  If  you  are  acquainted  with  a  builder, 
he  would,  perhaps,  give  you  a  few  odd  ones. 
That  is  how  I  got  mine.  The  front  legs  are 
worked  out  of  one  solid  piece,  on  three  sides 
only  ;  the  back  outside  legs  are  stop-cham¬ 
fered,  and  the  two  vertical  pieces,  of  mul- 
lions,  are  left  square. 

Fig.  1  shows  the  front  elevation  of  front 
legs  and  part  of  table  top,  a.  The  top 
is  made  1  in.  thick,  12  in.  wide,  and 
17  in.  long.  The  drawer  b,  is  3  in.  deep, 
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and  as  long  and  wide  as  space  will  per¬ 
mit.  The  rail,  c,  at  bottom  of  drawer, 
is  1  in.  thick  and  about  2  in.  wide.  It 
should  be  tenoned  into  the  legs  about 
If  in.,  and  well 
glued.  The  arch,  d, 
below  this  is  cut  out 
of  a  board  |  in. 
thick,  4  in.  wide, 
and  a  small  chamfer 
made  round  it.  It 
is  grooved  into  the 
rail  and  legs  about 
i  in.  deep.  The 
bracket,  e,  is  made 
from  stuff  1J-  in. 
thick,  5}  in.  long, 
and  2  in.  wide.  I 
have  moulded  the 
top  part  of  it,  as 
shown  in  E  (Fig.  2), 
and  done  a  little 
amateur  carving  on 
the  bottom.  The 
front  rail,  F,  for 
holding  umbrellas, 
is  octagon  in  shape, 

If  in.  in  diameter, 
tenoned  into  legs  at 
one  end,  and  into 
bracket  or  arm  (Fig. 

■6)  the  other. 

Fig.  2  shows  side 
elevation  of  front 
leg  and  bracket, 
with  part  of  .rail 
which  encloses 
drawer.  This  rail, 

•G,  is  1  in.  thick, 

4  in.  wide,  and 
tenoned  into  front 
legs  and  into  the 
vertical  pieces,  or 
mullions,  at  back. 

The  tenons  in  this 
case  may  come 
through  back  and 
front,  and  be  glued 
and  wedged,  as  the 
brackets,  e,  planted 
on  the  front  legs 
will  hide  the  ends 
of  tenons,  and  the 
back  will  not  be 
seen.  It  will  make 
a  much  stronger  job 
than  “  stump,”  or 
short  tenons.  The 
position  and  a  sec¬ 
tion  of  front  rail,  F, 
are  also  shown. 

Fig.  3  shows  a 
vertical  section 
through  drawer  and 
tiled  panels.  The 
top  rail,  H,  is  2£  in. 
wide  by  If  in. 
thick,  moulded  on 
top  edge,  and 
grooved  £  in.  deep 
on  bottom  edge,  to 
receive  the  tiles. 

The  bottom  rail,  J, 
is  2  in.  wide  by  If 
in.  thick,  grooved  on 
top  edge  for  tiles. 

The  tiles,  K,  are  6  in. 
square  and  about  f 
in.  or  f  in.  thick. 

The  drawer  front,  m, 
is  _  If  in.  thick,  with 
raised  f  ron t,  as  shown 
on  larger  scale  in 
Fig.  9.  The  bottom, 


n,_  is  §  in.  thick ;  the  back,  o,  f  in. 
thick.  The  runner,  p,  is  tenoned  into  the 
rail,  r,  and  screwed  to  the  sides.  The 
rail,  r,  is  described  in  Fig.  1. 


rig.  s. 


Fig.  1 


Fig1. 10 


Fig.  6 


Fig.  9. 


Fig.  4 


Fig.  8, 

Figs.  1,  2.— Front  and  Side  Elevations  of  Legs.  Fig.  3.— Section  through  Drawer  and  Panels. 
Fig.  4.— Section  through  Bottom.  Fig.  5.— Section  through  Panels.  Fig.  6.— Elevation  of  Arm. 
Fig.  7.— Cross  Section  of  Drawer.  Fig.  8.— Section  lengthway  of  Bottom.  Fig.  9.— Section 
through  Drawer  Front.  Fig.  10.— Angle  Joint.  Fig.  11.— Arch.  Fig.  12.— Perspective  View. 


Fig.  4  shows  section  through  lower  part 
of  stand.  The  front  rail,  s,  is  1  in.  thick  by 
2  in.  wide,  tenoned  into  front  legs.  The 
back  rail,  t,  is  same  size,  and  tenoned  into 
back  legs,  and  mor¬ 
tised  to  receive  the 
two  mullions.  The 
top,  v,  is  fin.  thick, 
with  the  top  front 
edge  chamfered. 

Fig.  5  shows  hori- 
zontal  section 
through  tiled  panels. 
The  mullions,  w, 
are  f  in.  by  If  in., 
grooved  on  each 
side  for  tiles,  and 
the  front  edge  stop- 
chamfered.  The  legs, 
x,  are  2f  in.  by  If  in. 

Fig.  6  is  an  ele¬ 
vation  of  the  arm,  or 
bracket,  for  holding 
umbrellas.  This  has 
two  tenons  through 
the  back  leg,  and ,  well 
glued  and  wedged, 
makes  a  strong  job. 

Fig.  7  shows  a 
cross  section  of  the 
drawer.  Most  of  the 
parts  shown  here 
have  been  described 
in  Figs.  2  and  3.  A 
is  a  section  of  run¬ 
ners,  b  of  the  rails 
enclosing  drawer,  c 
the  sides  of  drawer, 
and  D  the  blocks 
glued  to  bottom  and 
sides  to  strengthen  it. 

Fig.  8  shows  sec¬ 
tion  lengthway  of 
bottom  part.  The 
end  rails,  E,  are 
tenoned  into  back 
legs  and  tongued 
into  front  rail,  as 
shown  in  Fig.  10. 
The  bearers,  f,  are 
tenoned  into  front 
legs  and  back  rail. 

Fig.  9  shows  an 
enlarged  section 
through  front  of 
drawer,  as  described 
in  Fig.  3. 

Fig.  10  is  described 
in  Fig.  8. 

Fig.  11  shows  an 
elevation  of  arch 
under  drawer.  It  is 
a  little  different  from 
that  shown  in  the 
perspective  view, 
being  struck  from 
four  centres  instead 
of  two.  It  makes  a 
little  more  work,  but 
looks  better. 

I  have  made  this 
stand  with  some  good 
old  oak,  but  mahog¬ 
any  or  other  hard 
wood  would  do,  or 
even  deal,  if  well 
cleaned  up,  and 
stained  and  var¬ 
nished,  or  polished ; 
but  hard  wood,  of 
course,  is  best,  and 
wears  best.  It  gives 
more  satisfaction 
generally. 


fig.  12. 


Fig.  2 . 
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Philanthropy  towards  Inventors. — 
It  has  been  said  that  one  of  the  characteris¬ 
tics  of  the  present  day  is  intense  selfishness, 
and  a  great  indifference  to  the  necessities 
and  requirements  of  other  people.  Any 
person  having  heard  these  views  enunciated  J 
would,  no  doubt,  be  considerably  puzzled  to 
reconcile  this  idea  with  what  he  can  read 
in  relation  to  inventors  and  intending  pa¬ 
tentees,  combined  with  proposals  to  render 
them  assistance  on  various  terms,  even  so 
far  as  proffering  advice  for  nothing  !  We 
have  watched  from  time  to  time  some  of  the 
most  noteworthy,  and  propose  here  to  deal 
with  a  few  of  them,  in  order  that  inventors 
and  others  may  get  an  idea  of  the  benefits 
as  likely  to  accrue  to  them  from  such,  and 
realise  what  such  things  may  amount  to,  and 
thus  prevent  loss  and  disappointment.  It  is 
time  some  enlightenment  should  be  given 
to  the  question,  and  we  trust  that  what  we 
shall  say  will  be  found  beneficial  to  the  in¬ 
terests  of  those  who  might  otherwise  be  so 
unfortunate  as  to  find  them  out  by  experi¬ 
ence.  One  philanthropist  wbll  obtain  pro¬ 
visional  protection  for  four  guineas,  a  second 
will  do  tne  same  for  three,  a  third  will  do  it 
for  forty-five  shillings,  a  fourth  for  twenty- 
five  shillings,  a  fifth  for  one  pound  !  Another 
undertakes  to  give  “  full  particulars  and  ad¬ 
vice  ”  about  patents  free  on  enclosing  two 
stamps  for  pamphlet  of  information  !  And 
yet  another  will  give  advice  free,  and  send 
pamphlet  free  of  charge.  Can  any  inventor 
or  intending  patentee  be  disposed,  after 
ascertaining  these  facts,  to  admit  that  this 
is  a  selfish  age!  We  trow  not.  Next  we 
find  “  trusts”  for  the  “  benefit  ”  of  inventors 
and  establishments  for  the  purchase  and 
sale  of  patents,  but  whether  “  limited  ”  or 
not  we  are  not  enlightened.  Lastly,  asso¬ 
ciations  have  been,  and  are  being,  registered 
to  take  up  inventions  with  a  view  to  their 
development.  It  may  be  remarked  that 
this  is  by  no  means  a  novelty,  and  so  far  as 
our  knowledge  of  the  performances  of  such 


undertakings  goes,  they  have  not  been  found 
beneficial  to  the  interests  of  inventors,  it 
generally  resulting  in  the  kind  of  division 
illustrated  by  the  clown  in  the  pantomime. 
In  regard  to  patents  and  what  has  to  be, 
and  should  be,  done  in  preparing  all  that 
relates  to  them,  we  cannot  do  better  than 
refer  our  readers  to  the  article  on  this 
subject  contained  in  No.  44,  Yol.  I.,  of 
Work,  p.  694,  which,  if  carefully  read  and 
understood,  should  open  the  eyes  of  in¬ 
ventors  and  intending  jjatentees  to  the 
risks  and  dangers  they  have  to  encounter 
through  ignorance  and  want  of  care  in 
occupying  themselves  with  inventions  and 
patents.  An  American  writer  of  great  ex¬ 
perience  in  patent  matters,  and  the  proceed¬ 
ings  and  dodges  in  vogue  for  the  “benefit” 
of  inventors,  says  :  “  There  are  so  many 
sharp  schemes  practised  upon  inventors — 
and  it  is  usually  those  who  can  least  afford 
the  loss  that  are  caught — that  the  only  safe 
plan  is  to  deal  with  attorneys  who  are  re¬ 
commended  by  people  you  know,  or  have 
some  other  equally  reliable  endorsement. 
Beware  of  the  man  who  wants  to  sell  your 
patent  if  you  will  only  pay  twenty  or  thirty 
dollars  for  advertising  expenses.  Beware  of 
the  man  who,  in  a  flaming  circular,  offers  to 
do  professional  work  for  almost  nothing. 
You  can  be  assured  he  has  some  sinister 
motive  in  making  the  proposition,  and  before 
you  get  through  with  him  you  will  find  him 
dear  enough.  It  would  no  doubt  be  a 
very  valuable  and  useful  contribution  in 
the  interests  of  inventors  and  intending 
patentees,  if  those  who  have  “  gone  through 
the  mill”  would  contribute  the  results  of 
their  experience.  Forethought  and  common 
sense  require  to  be  more  largely  patronised 
by  inventors  and  intending  patentees  than 
has  yet  been  the  case  ;  and  we  hope  in  the 
interests  of  patent  agent  firms  of  standing 
and  inventors  alike  that  our  remarks  will 
receive  the  careful  and  thoughtful  atten¬ 
tion  due  to  so  important  a  subject.  As  we 
pointed  out  in  the  article  referred  to,  an 
inventor  with  a  good  thing  will  have  no 
difficulty  in  finding  a  respectable  and  re¬ 
ntable  practitioner  prepared  to  make  the 
est  of  a  patent  at  a  fair  remuneration  for 
his  services.  Men  of  ability  and  experience 
do  not  work  for  amusement,  but  very  pro¬ 
perly  request  a  fair  return  for  their  skill, 
experience,  and  labour.  We  add  this  in 
justice  to  many  patent  agents  of  undoubted 
integrity. 

Trade  Classes  and  Young  Workmen. 
— Continuing  the  remarks  we  made  in  our 
No.  173  issue,  we  would  ask— What  is  to  be 
expected  from  the  young  workman,  and  why 
does  he  not  more  fully  avail  himself  of  his 
opportunities  to  obtain  useful  and  paying 
knowledge  ?  We  know  that  to  join  a  class 
means,  very  often,  choosing  a  troublesome 
but  courageous  course,  for  by  electing  to 
improve  one’s  self  against  the  advice  of  many 
that  are  too  much  enamoured  of  old  and 
known  customs,  there  is  often  great  courage 
wanted.  But  should  inconvenience  or 
ridicule  deter  any  single  one  from  joining  a 
class  wherein  he  can  benefit  his  position  in 
his  own  trade  ?  We  say  it  should  not ;  nor 
will  it  if  there  be  a  bit  of  “  real  grit  ”  in  the 
fellow.  Opposition  or  ridicule  can  and  does 
come  from  quarters  where  we  should  not 
expect  it,  and  this  opposition — on  the  part  of 
so  many  trade  members  to  apprentices  and 
others  taking  advantage  of  opportunities 
that  they  did  not  themselves  have  in  their 
young  days — is  a  fruitful  source  of  annoy¬ 
ance,  at  any  rate,  to  those  who  allow  them 
selves  to  be  annoyed  by  it. 
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HOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 

Pocket  Compasses. — To  save  the  inconve¬ 
nience  of  carrying  about  a  complete  set  of 
drawing  instruments  when  the  draughtsman 
is  called  upon  to  prepare  or  copy  a  design 
away  from  his  usual  drawing  office,  various 
descriptions  of  pocket  sets  of  compasses  have 
been  intro¬ 
duced,  com¬ 
bining  in 
a  portable  Fig1. 13. 
form  several 
of  the  most 
useful  in¬ 
struments, 
and  fulfil¬ 
ling  the  pur¬ 
poses  of  a 
more  com¬ 
plete  set 
with  consi¬ 
derable  suc¬ 
cess.  Some 
of  them  are 
remarkably 
comp  act, 
and  serve 
very  well 
for  occa¬ 
sional  ne¬ 
cessities  ; 
but  it  is  not 
to  be  ex¬ 
pected  that 
they  will 
serve  their 
man  if  o  Id 
uses  equally  **’ 
as  well  as 
an  ordinary 
set  of  in¬ 
struments, 
where  each 
is  specially 
designed  for 
its  own  pur¬ 
pose  and  no 
other.  The 
following 
are  the  prin¬ 
cipal  varie¬ 
ties  of  the 
pocket 
sets  : — 

Tubular 
Compasses. 

— The  con¬ 
struction  of 
these  will 
be  readily 
understood 
from  Fig.  39. 

The changes 
from  pen 
to  pencil- 

points,  or  to  needle-points  to  act  as  dividers, 
are.  effected  by  reversing  the  revolving  parts 
which  are  fitted  to  the  tubular  legs.  A 
spring  catch  holds  the  revolving  part  in 
position  when  once  adjusted.  It  is  a  com¬ 
mendable  feature  in  this  form  of  pocket 
compass  that  there  are  no  loose  parts  to  be 
mislaid. 

Napier  Compasses.— A  more  compact 
form  of  pocket  compass  is  the  one  known  as 
the  Napier  (illustrated  in  Fig.  40).  The 
method  of  changing  the  instrument  from 
pencil  to  pen  is  the  same  as  in  the  tubular 
compass;  but  the  addition  of  the  joint  in 
the  middle  of  each  leg  enables  the  points  to 


be  folaed  inwards,  so  as  to  make  a  portable 
little  instrument,  which  can  be  carried  in 
the  pocket  without  inconvenience. 

.  Pillar  Compasses. — These  are  illustrated 
in  Fig.  41.  _  The  changing  points  in  these 
compasses,  instead  of  rotating,  pull  out 
from  the  tubular  portion  of  the  instrument, 
and  form  separate  pen  and  pencil  com¬ 
passes  of  a  smaller  size.  By  adding  the 
two  lengthening  bars  shown  in  the  figure  a 
still  larger  instrument  is  produced,  so  that 


Drawing-  Office  Work.  Fig.  39.— Tubular  Pocket  Compasses.  Fig.  40.— Napier  Compasses.  Fig.  41.— Pillar  Compasses. 
Fig.  42.— Sheath  Pocket  Compasses.  Fig.  43. — Geometric  or  Bennett  Compass.  Fig.  43  A. — Figures  produced  with  the 
Geometric  Compass.  Fig.  44.— Heads  for  Beam  Compass,  with  Loose  Pen,  Pencil,  and  Needle-Points.  Fig.  45. — 
Graduated  Beam  Compass  fitted  with  Vernier.  Fig.  46. — Telescopic  Beam  Compass.  Fig.  47.— Patent  Beam  Compass. 
Fig.  48.— Triangular  Compass.  Fig.  49.— Needle-Point.  Fig.  50.— Needle-Point. 

the  various  modifications  produce  no  less 
than  eight  separate  instruments — viz.,  pen, 
pencil,  and  dividers  in  the  largest  size,  the 
same  in  the  intermediate  size,  and  pen 
and  pencil  compasses  in  the  smallest  size. 

Sheath  ComjMsses. — A  very  strong  and 
useful  form  of  pocket  compass  is  shown  in 
Fig.  42.  In  this  the  points  rotate,  and  when 
not  in  use  a  metallic  case  or  sheath  is 
screwed  over  the  lower  half  of  the  instru¬ 
ment  to  protect  it. 

Geometric  or  Bennett  Compasses. — This  is 
a  novel  form  of  instrument  introduced  a 
few  years  ago  for  the  purpose  of  drawing 
geometrical  outlines,  such  as  ellipses,  hexa¬ 


gons,  and  other  polygonal  figures.  Fig.  43 
shows  one  of  the  forms  in  which  it  has  been 
produced,  lhe  leading  principle  on  which 
the  instrument  depends  is  the  reproduction 
of  the  outline  of  a  template,  which  is  slipped 
on  to  a  portion  of  the  centre  leg  which  does 
not  revolve.  Against  this  template  (marked 
a  in  the  illustration)  a  central  bar,  b,  is  con¬ 
tinually  pressed  by  a  spring,  which  is  hidden 
in  the  joint  and  cannot  be  seen  in  the  figure, 
while  the  leg  carrying  the  pen  or  pencil  is 

adjustable 
at  various 
d i stances 
from  the 
central  leg. 
It  is  obvious 
that  figures 
of  the  same 
shape  as  the 
template 
can  be  pro¬ 
duced  with 
this  ar¬ 
rangement  ; 
but  by  rais¬ 
ing  or  lower¬ 
ing  the  tem¬ 
plate,  at  the 
same  time 
adjusting 
the  distance 
of  the  pen 
point,  the 
chape  of 
the  figure 
drawn  can 
be  materi¬ 
ally  altered, 
straight 
lines  being 
drawn,  con¬ 
vex  or  con¬ 
cave,  from 
the  same 
tem  plate. 
Fig.  43a 
shows  some 
of  the  re- 
suits  ob¬ 
tained  with 
this  instru¬ 
ment. 

Beam 
Compasses. 
—For  draw¬ 
ing  curves 
of  larger  ra¬ 
dius  than 
can  be  taken 
in  the  ordi¬ 
nary  com¬ 
passes,  re¬ 
course  is 
had  to  a 
beam  com¬ 
pass  fitted 
with  tram¬ 
mel  heads, 

such  as  are  shown  in  Fig.  44,  carrying  inter¬ 
changeable  pen  and  pencil  pointsand  dividers, 
and  secured  to  the  beam  by  adjusting  screws, 
which  bear  against  a  loose  plate  on  the  in¬ 
side  of  the  trammel  head.  The  beam  itself 
is  usually  a  flat  lath  of  hard  wood,  but  when 
using  this  for  a  long  radius  considerable  in¬ 
accuracy  may  be  caused  by  the  deflection  of 
the  beam  sideways,  and  to  remedy  this  it  is 
advisable  to  make  the  beam  of  T  section. 
In  using  the  Beam  compass  the  heads  arc 
adjusted  approximately  to  the  required  dis¬ 
tance  and  clamped  in  that  position  by  the 
screws  mentioned  above  ;  the  exact  dis¬ 
tance  is  then  adjusted  by  means  of  the 
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fine  adjusting  screw  lettered  a  in  the 
figure. 

When  the  Beam  compass  is  in  constant 
use  for  accurate  work  the  beam  is  graduated, 
and  to  the  head  which  carries  the  fine  ad¬ 
justment  there  is  also  fitted  a  vernier  scale,  by 
which  the  adjustment  can  be  made  to  the 
greatest  nicety.  Fig.  45  shows  a  Beam 
compass  of  this  pattern,  as  used  in 
the  Ordnance  Survey  Department,  and 
with  which  it  is  claimed  the  distance 
between  the  heads  can  be  regulated  to 
the  hundredth  part  of  an  inch. 

'Telescopic  Beam  Compass. — In  order 
to  make  the  Beam  compass  less  cum¬ 
brous  when  not  in  use,  the  telescopic 
form  shown  in  Fig.  46  has  been  pro¬ 
duced.  It  is  made  of  several  tubular 
parts  sliding  one  within  the  other,  and, 
by  means  of  the  clamping  screws,  can 
be  fixed  at  any  desired  length. 

Patent  Beam  Compass. — One  of  the 
most  useful  instruments  in  the  draw¬ 
ing  office  is  the  Beam  compass  illus¬ 
trated  in  Fig.  47.  It  is  extremely 
light  and  convenient  to  handle,  con¬ 
sisting  of  a  square  beam  of  hard  wood, 
about  1  in.  square,  carrying  the  two 
heads.  One  of  these  is  clamped  to  the 
beam  by  a  set-screw,  and  serves  to  carry 
the  pencil-point,  which,  when  reversed, 
forms  also  the  pen.  The  other  head, 
instead  of  being  fixed  tightly  to  the 
beam,  is  held  in  position  by  the  pres¬ 
sure  of  the  fluted  roller  shown  above 
the  beam  in  the  illustration.  This  is  con¬ 
stantly  pressed  against  the  beam  by  a  strong 
spring,  and,  by  turning  the  milled  head 
attached  to  the  roller,  the  head  carrying  the 
centre-pin  is  caused  to  travel  along  the 
beam.  The  beams  are  so  simple  in  con¬ 
struction,  and  of  such  little  monetary  value, 
that  two  or  three  can  be  kept  at  hand  of 
various  lengths,  ranging  from  8  in.  or  9  in. 
to  4  ft.  or  5  ft.,  or  larger  if  necessary. 

Triangular  Compass.  —  This  appliance, 
also  known  as  the  “  station  pointer,”  is  used 
for  transferring  various  points  from  one 
drawing  to  another  in  making  a  copy.  It 
consists  of  triangular  or  three-legged  central 
portion,  as  shown  in  Fig.  48,  having  arms 
jointed  to  each  of  these  projections,  and  a 
needle-point  attached  vertically  to  each  arm, 
as  shown.  When  two  points  on  the  drawing 
are  obtained,  and  it  is  desired  to  transfer 
the  position  of  a  third,  the  arms  of  the  com¬ 
pass  are  adjusted  to  coincide  with  the  three 
points  on  the  drawing  that  is  being  copied  ; 
it  is  removed  to  the  incomplete  drawing, 
two  of  the  arms  placed  on  the  two  points 
already  obtained,  and,  without  altering  the 
relative  position  of  thearms,the  needle-point 
of  the  third  arm  is  pressed  into  the  paper, 
and  marks  the  position  of  the  third  point. 

Another  type  of  this  compass  consists  of 
what  may  be  described  as  a  pair  of  three- 
legged  dividers— that  is  to  say,  it  is  an  or¬ 
dinary  pair  of  dividers  with  an  additional 
leg  jointed  on,  so  as  to  move  at  right-angles 
to  the  movement  of  the  other  two  legs.  The 
three  legs  can  thus  be  spread  out  so  as  to 
form  a  pyramid,  the  manner  of  using  being 
the  same  as  in  the  compass  just  described. 

Pricker  or  Needle-Point. — This  is  useful 
for  marking  points  on  the  paper  from  a 
scale  in  work  where  considerable  accuracy 
is  required ;  also  in  pricking  through  a 
drawing  placed  over  a  sheet  of  paper  for 
the  purpose  of  duplicating  the  drawing,  as 
will  be  explained  in  the  chapter  on  “  Copy¬ 
ing  Drawings.”  The  best  form  of  the  in¬ 
strument  can  be  made  out  of  a  sewing-needle 
and  the  handle  of  a  crochet-hook,  or  even 
half  of  a  wooden  penholder  ;  but  if  a  more 


showy,  though  not  more  effective,  instru¬ 
ment  be  required,  the  instrument  makers 
have  produced  several  varieties  to  choose 
from.  Two  forms  are  shown  in  Figs.  49 
and  50,  in  both  of  which  the  needle  can  be 
removed  and  replaced  with  another.  In 
the  pricker  shown  in  Fig.  50  the  needle  is 
clipped  between  two  jaws,  which  are  pressed 


Fig.  1. — Screen  as  used. 

together  by  the  screw.  As  mentioned  before, 
j  some  drawing-pens  are  made  so  that  the 
1  steel  part  of  the  pen  unscrews  from  the  ivory 
handle,  uncovering  a  short  needle-point 
which  is  attached  to  the  handle. 


SOME  SIMPLE  STOVE  SCREENS. 

BY  “OMADAUN.” 

At  this  time  of  the  year,  when  we  hope — 
for  some  time,  at  all  events — to  have  clone 


-  Fig:  § 

Fig.  2.— Halved  Sticks.  Fig.  3.— Joint.  Fig.  4  — 
Alternative  Draplngs. 

with  fires,  the  adornment  of  the  fire-grate 
claims  our  attention  once  again.  We  are  no 
longer  content  with  the  fearful  and  wonder¬ 
ful  arrangements  in  tissue-paper  and  tinsel 
of  former  days,  which  now  seem  only7  as¬ 
sociated  in  our  minds  as  being  part  and 
parcel  of  seaside  lodgings ;  and,  as  we  aspire 
to  something  better,  I  trust  the  sketches 


accompanying  this  article  may  prove  accept¬ 
able. 

I  do  not  propose  to  describe  the  con¬ 
struction  of  any  elaborate  piece  of  work, 
but  rather  suggest  how  a  pretty  and  effec¬ 
tive  screen  may  be  easily  made,  and  at  a 
price  very  considerably  below  what  it  could 
be  bought  for.  In  Fig.  1  I  have  endea¬ 
voured  to  show  the  effect  of  a  screen 
when  in  use  ;  the  other  sketches  are 
only  given  as  suggested  varieties  of 
forms. 

The  designs,  it  will  be  seen,  all  con¬ 
sist  of  a  light  framework,  which  may 
be  constructed  of  various  materials 
according  to  taste,  such,  for  instance, 
as  oak,  white  wood,  or  enamelled  pic¬ 
ture  moulding  ;  but  I  advise  the  use 
of  rustic  sticks.  Very  excellent  ones 
for  the  purpose  can  be  bought  at  one 
penny  each,  of  well-seasoned  ash,  such 
as  are  used  for  “single-sticks,”  and 
when  enamelled  with  “  Aspinall,”  or 
some  of  the  Ardenbrite  metallic  ena¬ 
mels,  the  result  is  very  pleasing.  The 
sticks  should  be  halved  where  they 
cross  one  another,  as  shown  at  Fig.  2, 
and  will  be  sufficiently  well  held  to¬ 
gether  if  a  panel  pin,  or  small  French 
nail,  be  put  through  at  the  junction, 
and  in  some  cases  the  parts  may  be 
wired  together,  and  tied  with  a  bow 
of  ribbon.  Where  two  of  the  sticks 
meet  at  right  angles,  but  do  not  cross, 
they  can  be  easily  joined  by  means  of 
a  screw  or  nail,  as  shown  at  Fig.  3.  A  prop 
must  be  arranged  at  the  back  to  support 
the  frame  in  the  same  way  as  to  an  artist’s 
easel,  though  in  some  cases  this  will  not  be 
found  necessary.  I  have  not  drawn  the 
sketches  to  any  scale,  as  the  sizes  can,  of 
course,  be  varied,  and  the  sticks,  which  are 
about  3  ft.  long  when  bought,  will  be  found 
quite  long  enough  for  all  requirements. 

A  great  deal  of  the  artistic  effect  of  the 
screens  will  naturally  depend  upon  the 
draping.  I  have  shown  one  or  two  alterna¬ 
tive  methods,  and  no  doubt  various  others 
will  suggest  themselves  to  the  reader. 
Remnants  of  plush,  silk,  brocades,  etc., 
can  well  be  pressed  into  service  here. 
Taking  Fig.  1  as  an  example,  the  framework 
might  be  gilded,  making  the  curtains  of 
silk,  old  gold  or  lemon  yellow,  and  the  panel 
of  a  golden  brown  or  electric  blue  plush  :  it 
is,  of  course,  only  necessary  to  cover  with 
the  plush  so  much  of  the  panel  as  will 
be  visible  so  as  to  economise  material. 
There  is  no  difficulty  in  fixing  the  drapery 
by  means  of  small  tacks  put  in  at  the  back, 
and  the  panels  are  easily  arranged  by  cut¬ 
ting  a  piece  of  card  to  the  required  size  and 
tacking  it  to  the  frame  after  covering  with 
the  plush,  etc.,  which  can  be  either  sewn  on 
or  fixed  with  a  little  glue  and  paste.  A  little 
gold  tinsel  twist  may  sometimes  be  stretched 
across  a  panel  with  effect,  whilst  some 
might  like  this  done  in  the  form  of  a  cob¬ 
web.  with  a  “  Japanese”  spider  as  a  centre. 

With  these  few  suggestions,  I  hope  some 
of  my  fellow-readers  will  be  enabled  to 
make  a  thing  of  beauty,  which,  if  not  a  joy 
for  ever,  will,  at  least,  be  so  until  the  chill 
October  evenings  make  us  glad  again  to 
replace  it  by  a  cheerful  blaze. 

Fig.  4  shows  some  alternative  drapings. 

[There  can  be  no  doubt  that  the  orna¬ 
mentation  of  the  usually  hideously,  ugly 
fireplace  is  a  subject  which  commands  the 
best  attention  and  ingenuity  of  the  mistress 
of  the  house — especially  in  the  summer 
months — and  we  shall  hope  to  receive  some 
good  suggestions  from  the  wives  of  workers 
in  this  direction. — Ed.] 
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EVERT  WORKER’S  WATER -MOTOR. 

BY  J.  THOMPSON. 


There  are  some  cases  in  which  a  small 
power-motor  may  be  of  utility  in  driving  a 
small  lathe,  fan,  etc.,  and  where  there  is  not 
suitable  convenience  for  a  steam  engine  ;  if 
a,  supply  of  water  with  a  fair 
amount  of  pressure  be  on  the 
premises,  a  water-motor  may  be 
adopted. 

The  motor  now  to  be  described 
will,  with  a  pressure  of  about  60 
lb.  per  square  inch,  and  with  a 
1  in.  supply  pipe,  develop  about 
|  horse-power.  It  is  small  and 
compact,  and  only  requires  fixing 
on  a  level  foundation,  and  a  waste 
pipe  or  drain  to  carry  off  the 
waste  water  ;  it  is  also  available 
latany  time  by  merely  turning  on 
the  water. 

Fig.  1  is  a  side  elevation,  with  a 
portion  of  the  case  removed,  show¬ 
ing  the  water-wheel,  buckets  in 
section — which  are  thirty  in  num¬ 
ber — and  the  water  supply  jet. 

Fig.  2  is  an  end  elevation,  show¬ 
ing  a  cross  section  of  water-wheel, 
bearing,  and  driving  pulley  one- 
fourth  full  size.  The  castings  con¬ 
sist  of  case,  base  plate,  water¬ 
wheel,  and  driving  pulley  in  cast 
iron,  two  bearings  and  water  connections 
in  brass  ;  the  price  is  20s.,  and  they  can  be 
obtained  from  Messrs.  S.  Simpson  &  Son. 
The  case  is  in  one  piece,  with  a  flange  round 
the  lower  edge ;  this  is  levelled,  and 
bolted  down  to  the  base-plate  with  four 
bolts,  the  joint  being  made  water-tight. 
Four  lugs  are  cast  on  the  base-plate  ;  these 
must  be  drilled  for  bolting  it  down  on  the 
foundation. 

A  steel  shaft,  f  in.  diameter,  must  be 
turned  for  the  water-wheel ;  it  is  shouldered 
down  to  |  in.  diameter  at  each  end  at  the 
inside  of  the  bearings.  One  end  is  made  a 
little  longer  for  the  driving  pulley  ;  the  full 
length  is  about  8  in. 

The  water-wheel  is  10  in.  in  diameter,  and 
must  be  keyed  on  the  shaft  so  that  it  runs 
quite  true.  The  bearings  are  of  brass,  bored 
and  turned,  and  an  oil  cup  formed  on  the 
top  of  each,  with  a  small  hole  drilled  for 
lubrication  ;  the  bearings  are  bolted  to  the 
sides  of  the  case,  with  three  bolts  in  each. 
They  must  be  lined  and  set  so  that  the 
water-wheel  runs  parallel  with  the  case 
inside. 

The  driving  pulley  is  bored  and  turned,  and 
a  kej[-way  cut  in  it  and  the  shaft,  and  fixed 
on  with  a  key.  A  screwed  brass  connection 
is  fitted  to  the  top  of  the  case,  as  shown  in 
Fig.  1.  For  a  |  in.  supply  pipe  a  ^  in.  jet 
is  screwed  inside  this  connection  ;  a  waste 
pipe  must  be  taken  from  the  outlet  to  a 
drain,  to  carry  off  the  waste  water.  The  base¬ 
plate  must  be  bolted  down  on  a  strong 
wooden  foundation  3  in.  or  4  in.  thick.  Paint 
all  the  parts  rv>t  finished  bright  with  two  or 
three  coats  of  paint. 


speed  after  release  of  the  load,  i3  shown  in 
the  accompanying  illustration,  and  has  been 
patented  in  America.  The  ends  of  the 
engine  cylinder  are  connected  with  pipes 
leading  to  a  valve  casing  in  which  is  a  valve 
stem,  sliding  longitudinally  on  seats  in  the 
casing,  and  the  latter  is  connected  with  a 
pipe,  a,  from  which  leads  the  valved  pipe, 


as  shown  in  the  sectional  view,  and  the 
governor  is  intended  to  be  set  on  top  of  the 
engine  cylinder,  as  shown  in  the  small  view 
in  perspective.  _  The  device  is  designed  to 
be  equally  applicable  to  high  or  low  pressure, 
stationary  or  marine  engines. 


Water  Motor.  Fig'.  1. — Side  Elevation.  Fig.  2.— End  Elevation. 


B,  opening  into  a  cylinder  containing  an 
equalising  valve,  c.  The  lower  end  of  the 
latter  cylinder  is  connected  by  a  pipe 
through  the  valve,  D,  controlled  from  the 
equalising  valve,  with  the  upper  end  of  a 
cylinder,  E,  containing  a  piston  whose  up¬ 
ward  movement  is  limited  by  a  screw-rod. 
The  piston  has  on  its  under  side  a  piston-rod 
extending  into  a  cylinder  of  less  diameter, 
connected  by  a  pipe  with  the  steam  supply 


IMPROVED  STEAM-ENGINE 
GOVERNOR. 

A  governor  which  is  positive  in  operation, 
and  designed  to  admit  steam  quickly  and 
in  proper  proportion  to  overcome  the  resist¬ 
ance  of  any  load  carried,  as  well  as  to  shut 
off  the  steam  and  prevent  undue  increase  of 


McELhemiy’s  Steam-Engine  Governor. 

pipe,  while  the  stem  of  the  piston-rod,  ex¬ 
tended  through  a  stuffing-box,  is  connected 
with  a  crank  arm  on  a  shaft,  f,  carrying 
arms  connected  with  valves  regulating  the 
supply  of  steam.  The  equalising  valve  is 
provided  with  an  auxiliary  valve,  which 
permits  the  steam  to  escape  from  above  the 
valve  at  the  time  the  engine  cuts  off  and 
steam  is  expanding.  By  this  improvement 
the  initial  pressure  in  the  engine  cylinder 
operates  a  piston  which  controls  the  move¬ 
ment  of  the  steam  inlet  valve.  The  cylinder 
of  the  governor  is  preferably  steam -jacketed, 


NOTES  FOR  WORKERS. 


About  250  men  and  130  girls  are  em¬ 
ployed  at  theVaseline  works  in  Brooklyn, 
U.S.  4.  Vaseline  was  first  produced  by 
Mr.  Chesebrough  in  1869  or  1870,  but  it 
did  not  “  take  ”  till  1876,  and  now  the 
demand  exceeds  the  supply.  Sixteen 
tons  of  bone-black  are  used  every  day 
for  its  purification. 

The  rubber  cement  used  by  leather 
shoe  manufacturers  is  unvulcanised 
Paia  rubber  dissolved  in  benzene.  It  is 
also  used  by  photographers,  after  being 
thinned  with  more  benzene. 

A  very  general  stain  for  microscopic 
sections  is  hoematoxylin,  or  logwood, 
which  stains  the  nuclei  of  cells  much 
more  strongly  than  the  other  parts. 

There  should  be  no  paint  or  varnish 
inside  an  aquarium,  as  both  are  injurious 
to  the  fish. 

Professor  Adams,  who  died  early 
this  year,  shares  with  Leverrier  the 
honour  of  discovering  Neptune. 

A  factort  has  been  started  at  Am- 
bato,  in  Ecuador,  for  the  manufacture  of 
rope  from  the  agave  fibre. 


SCIENCE  TO  DATE. 


Phosphorus  Sulphoxide. — This  is  a  new  com¬ 
pound  discovered  by  Messrs.  Thorpe  k  Tutton  in 
their  researches  on  phosphorous  oxide — P406.  They 
find  that  sulphur  acts  very  violently  on  this  oxide 
at  a  temperature  of  160°  C.,  producing  the  new 
sulphoxide.  It  is  a  pale  yellow  solid,  which  melts  at 
102°  C.,  and  boils  without  decomposition  at  295°  C. 
When  sublimed  in  vacuo  it  forms  large  colourless 
tetragonal  prisms.  Its  vapour  density  agrees  with 
the  formula  P4OeS4.  It  is  deliquescent,  and  is  de¬ 
composed  by  water,  with  liberation  of  sulphuretted 
hydrogen  gas  and  formation  of  ph  rsphoric  acid. 

Great  Sun.  Spot. — Recently  one  of  the  largest 
sun  spots  hitherto  observed  appeared  on  the  eastern 
side  of  the  sun’s  disc.  It  disappeared  round  the 
western  side,  and  again  passed  the  central  meridian 
of  the  sun  Later  it  had  assumed  its  greatest  area, 
and,  according  to  measurements  made,  this  area 
reached  the  astounding  dimensions  of  3,360,000,000 
square  miles.  Its  greatest  length  was  150,000  miles, 
and  its  greatest  width  75,000  miles.  Sun  spots 
usually  cause  magnetic  and  auroral  disturbances. 
This  was  no  exception. 

Measurement  of  High  Temperatures.  —According 
to  Professor  Roberts- Austen,  reliable  results  can  be 
obtained  in  measuring  high  temperatures  by  means 
of  a  thermo-couple  formed  by  twisting  together  the 
ends  of  two  wires,  one  of  platinum  and  the  other  of 
a  platinum-rhodium  alloy  containing  10  per  cent,  of 
the  latter  metal.  By  this  means  an  accuracy  of  1° 
in  1,000°  can  be  obtained.  If  it  is  required  to 
measure  temperatures  between  1,000°  and  2,000°, 
two  wires  of  iridium  and  iridio-platinum  with  10 
per  cent,  of  platinum  may  be  employed.  The 
apparatus,  consisting  of  the  thermo-couple  and  a 
D’Arsonval  galvanometer,  is  calibrated  by  placing 
the  couple  in  some  material  whose  melting  point 
is  known,  and  noting  the  deflection  obtained. 

Glacial  Drift. — Hitherto  the  patch  of  boulder 
clay  at  Finchley  has  been  considered  the  most 
southerly  representative  of  the  glacial  drift  in 
Britain.  A  similar  deposit  has  been  lately  dis¬ 
covered  in  Essex  on  the  line  of  the  Grays  and 
Upminster  Railway.  This  brings  the  drift  3  miles 
further  south. 

Flexibility  of  Rocks. — A  microscopical  exam¬ 
ination  of  specimens  of  flexible  limestone  from  the 
cliffs  at  Sunderland,  Durham,  shows  that  the 
flexibility  is  apparently  due  to  minute  cavities 
lying  along  the  bedding  planes,  and  accompanied 
by  a  slight  interlocking  of  the  grains  of  dolomite. 
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TRADE:  PRESENT  AND  FUTURE. 

*»*  Correspondence  from,  Trade  and  Industrial 
Centres,  and  News  from,  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Cotton  Trade. — Manchester  spinners  have  ex¬ 
perienced  a  little  revival  of  trade,  but  it  is  still 
dreadfully  dull.  Our  Rochdale  and  district  corre¬ 
spondent  cannot  report  any  improvement.  Many 
of  the  companies,  in  stcck  taking,  are  coming  out 
on  the  wrong  side,  a  state  of  alfairs  which  will  not 
be  improved  by  the  stoppage  of  a  large  firm  of 
cotton  brokers  at  Liverpool. 

Oil  Trade. — Palm-oil,  holders  have  had  more 
inquiry,  having  accepted  5s.  decline,  and  about 
100  tons  have  been  sold  at  £19  10s.  per  ton.  Small 
sales  of  Lagos  are  reported  at  £20  15s.  Tallow,  a  fair 
amount  of  business  has  been  done  at  23s.  to  24s.  6d. 
for  North,  and  26s.  6d.  to  27s.  per  cwt.  for"  South, 
American.  Olive  oil,  fair  sales  have  been  made  at 
£33  to  £38  per  ton,  and  Neapolitan  is  offering  at 
£35  10s.  to  £36,  Malaga  at  £35  to  £36,  and  Smyrna 
at  £33  to  £35  10s.,  per  ton.  Linseed  oil  meets  with 
a  moderate  demand  at  20s.  3d.  to  20s.  6d.  per  cwt. 
Cottonseed,  refined,  19s.  6d.  to  20s.  per  cwt. 
Turpentine,  23s.  3d.  per  cwt.  Rosin,  4s.  to  4s.  lAd. 
per  cwt.  for  common. 

Coal  Trade. — Prices  are  unchanged.  Contracts 
for  gas  coal  are  not  all  entered  yet.  Some  of  the 
gas  companies  are  holding  back  in  the  hope  of  better 
prices. 

Silver  Trade. — In  Sheffield  there  is  little  change 
to  note.  Paris  orders  are  for  special  goods,  chiefly 
of  the  cheaper  kinds  of  Britannia  metal  goods. 

Iron  and  Steel  Trades. — There  is  still  a  steady 
demand  for  railway  material,  but  buyers  are  look¬ 
ing  for  a  decline  in  the  market.  The  armour-plate 
makers  are  still  working  full  time. 

Cutlery  Trade.— The  workmen  employed  by 
Messrs.  Joseph  Rodgers  &  Sons  are  on  strike  upon 
a  reduction  of  wages  question.  This  firm  has  never 
before  been  at  issue  with  its  workmen  on  the  subject 
of  wages.  To  the  United  States  the  value  of  steel 
and  cutlery  exported  in  1889  (March  to  June)  was 
£144,678,  while  from  March  to  June  of  1892  the 
value  only  reached  £122,427,  showing  a  steady 
decline  to  the  lowest  on  record. 

Engineering-  Trade.  —  Although,  generally 
speaking,  the  condition  of  the  Lancashire  engineer¬ 
ing  trade  is  showing  no  signs  of  improvement,  yet 
there  are  one  or  two  firms  of  machine  tool  makers 
who  have  recently  booked  orders  of  some  moment, 
and  it  is  considered  that  the  prospects  of  a  change 
for  the  better  in  this  branch  of  the  industry  are 
slightly  greater  than  have  obtained  of  late.  Station¬ 
ary  engine  builders  have  very  little  work  on  hand, 
however,  while  boiler  makers  are  not  nearly  so  well 
off  for  work  as  they  have  been  for  months  past. 
Locomotive  builders  report  no  improvement,  and, 
generally,  the  manufacturers  of  railway  plant  of  all 
kinds  are  becoming  exceedingly  slack.  No  move 
has  yet  been  made  in  the  Mersey  shipbuilding  trade, 
but  in  the  Barrow  district  both  engineers  and  ship¬ 
builders  are  busily  employed  on  new  work  and 
repairs,  and  have  also  some  good  orders  in  prospect. 
The  iron  market  has  for  a  time  been  disorganised  by 
the  elections,  and  the  small  amount  of  business  that 
was  being  done  a  week  or  two  ago  is  now  still 
further  restricted.  Independently  of  this,  however, 
there  is  a  marked  want  of  tone  in  the  iron  market, 
and  buying  is,  for  the  most  part,  confined  to  imme¬ 
diate  requirements.  The  belief  is  general  that  rates 
must  fall,  but  as  the  present  prices  are  certainly 
not  remunerative,  it  would  appear  that  any  reduc¬ 
tion  must  be  accompanied  by  a  substantial  decrease 
in  wages  and  in  the  price  of  fuel,  and  of  this  there 
is  at  present  no  indication.  Lancashire  boiler 
makers  are  almost  as  badly  off  as  the  rest.  Our 
Rochdale  correspondent  writes : — Engineering  trades 
are  in  a  bad  state.  One  large  works  has  shut  up 
lately,  and  others  are  short  of  orders. 

Gold  Thread  Trade.— The  gold  thread  trade 
is  in  a  depressed  condition.  Latest  advices  from 
Madras,  Bombay,  Delhi,  and  Rangoon  report  the 
markets  stocked  with  threads  of  French  and  German 
manufacture,  of  high  and  of  low  qualities.  The 
purchasing  value  of  the  rupee  has  fallen  concur¬ 
rently  with  the  price  of  silver,  and  this  has  inten¬ 
sified  the  poverty  of  the  people  of  India.  Prices 
have  had,  in  consequence,  a  downward  tendency 
for  several  years,  and  continental  manufacturers 
have  been  closely  competing  with  each  other  in  a 
falling  market,  with  the  result  that  it  is  now  over¬ 
stocked.  Prices  have  also  a  downward  tendency  in 
the  home  market,  where  only  a  limited  quantity  of 
gold  lace  threads  are  in  demand.  Scarcely  anything 
is  being  done  in  imitation  gold  threads,  warps,  and 
braids,  of  which  home  manufacturers  hold  large 
stocks. 


Plumbing  Trade. — This  trade  is  very  quiet, 
most  of  the  firms  working  short  hours,  and  many 
men  are  “  playing  ”  them. 

Flannel  Trade. — This  is  not  doing  well,  though 
better  than  the  cotton  trade. 

Building  Trade. — The  building  trade  of  Bolton 
is  at  a  complete  standstill,  as  the  whole  of  the  men 
are  locked  out,  owing  to  a  strike  of  plumbers,  whieh 
has  already  extended  over  nine  weeks.  The  points 
in  dispute  are  as  to  the  time  of  starting  in  winter 
and  the  allowance  for  country  money.  Lancashire 
building  trades  are  fairly  busy.  A  strike  of  the 
Sheffield  masons  has  thrown  out  the  bricklayers. 
Stone  used  in  the  erection  and  extension  of  the  New 
Central  Board  Schools  is  brought  from  quarries  in 
the  neighbourhood  of  Huddersfield,  where  it  is 
dressed  and  trimmed.  The  masons  urge  that  this 
is  against  the  understanding  with  their  employers. 
In  the  Rochdale  district  the  trade  is  fairly  busy, 
principally  on  speculative  buildings.  Liverpool 
bricklayers  are  busy.  This  is  one  of  the  towns 
where  almost  everything  is  built  of  brick.  The 
wages  for  bricklayers  are  8£d.  per  hour,  but  as 
much  as  9 Id.  is  offered  for  North  Wales. 

Cycle  Trade. — Trade  is  still  flourishing,  although, 
the  season  being  well  advanced,  most  riders  have 
provided  themselves  with  machines,  new  or  old. 
Very  many  are  taking  to  cycling  by  means  of  the 
hiring  system.  The  use  of  the  tricycle  has  been 
somewhat  in  abeyance  since  the  Safety  became  so 
popular.  It  is  gratifying  to  notice  that  the  three- 
wheeler  is  again  coming  to  the  front.  About 
Berwiclc-on-Tweed  numbers  of  ladies  are  taking  to 
the  tricycle,  and  the  formation  of  tricycle  clubs  is 
talked  of. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letter  from  a  Correspondent. 

Destruction  of  the  Broad  Gauge. —  CrviL 
Engineer  writes:— “The  world  has  lately  been 
favoured  with  an  unparalleled  exhibition  of  wilful 
destruction  of  property,  and  a  useless  waste  of 
money,  for  the  achievement  of  an  assumed  benefit, 
but  to  extenuate  which  there  cannot  be  the  shadow 
of  a  reasonable  justification  advanced.  We  allude 
to  the  wilful  destruction  of  the  broad  gauge  system, 
which  for  so  many  years  has  been  the  delight  and 
comfort  of  travellers  who  have  had  to  proceed  to 
the  West  of  England  and  Cornwall.  There  can  be 
no  doubt  that  the  existence  of  the  broad  gauge  was 
a  great  impediment  and  drawback  to  all  through 
traffic  to  other  lines  which  had  to  pass  from  it  to 
the  narrow,  and  if  a  simple  and  ready  means  of 
overcoming  the  evil  could  not  have  been  devised, 
it  would  have  been  quite  right  that  it  should  dis¬ 
appear.  However,  some  years  since  a  ready  means 
of  overcoming  the  difficulty  was  arrived  at  by  in¬ 
serting  a  third  rail  between  the  two  broad  gauge 
metals,  so  as  to  enable  the  traffic  passing  on  to 
other  lines  to  be  worked  over  it ;  and  this  has  been 
done  for  many  years  with  perfect  success.  The 
total  length  of  the  broad  gauge  from  London  to 
Penzance  was  226  miles  24  chains,  and  it  has  been 
considered  by  the  ‘  enlightened  Board  ’  that  it  would 
be  a  cheaper  proceeding  to  destroy  the  broad  gauge 
than  continue  the  addition  of  the  third  rail  over  the 
entire  system  below  Exeter,  by  means  of  which  all 
goods,  coals,  and  other  minerals,  etc.,  could  be  car¬ 
ried  in  narrow  gauge  trucks,  and  so  the  evils  of 
break  of  gauge  avoided,  whilst  the  direct  western 
passenger  traffic  and  goods,  etc.,  loaded  at  and  to 
be  delivered  at  broad  gauge  stations,  would  have 
gone  on  as  before,  and  the  enormous  waste  of 
money  and  sacrifice  of  expensive  and  costly  rolling 
stock  avoided.  It  seems,  however,  that  the  ‘  bump 
of  destructiveness  ’  became  strongly  excited  in  the 
heads  of  these  ‘  enlightened  directors,’  and  a  most 
interesting  and  important  link  in  the  history  of 
railways  has  been  ruthlessly  destroyed.  Having, 
as  it  were,  both  systems  of  their  own.  and  to  make 
both  complete  only  needed  the  third  metal  to  be 
extended  to  the  points  not  then  reached  by  it— 
which  common  sense  would  show  was  the  cheapest 
step  to  be  taken— they  prefer  the  more  wasteful 
and  expensive  one  of  destroying  the  existing  road, 
and  sacrificing  a  vast  quantity  of  rolling  stock,  in 
the  shape  of  engines,  tenders,  coaches,  trucks,  etc. 
Their  conduct  can  only  be  compared  to  that  of  the 
man  who  because  he  had  two  coats,  thought  one 
w  ould  be  enough,  and  therefore  tore  up  the  other ! 
What  the  shareholders  can  have  been  about  to 
allow  these  directors  to  saddle  them  with  nearly  a 
million  of  expenditure,  to  gain  nothing,  is  more  than 
can  be  conceived  ;  but  there  is  no  doubt  the  names 
of  these  ’enlightened’  and  ’enterprising’  indi¬ 
viduals  will  descend  to  posterity  with  anything  but 
an  unqualified  approval;  and  justly  so.  We  saw 
the  last  of  the  fast  through  trains  to  Penzance  leave 
the  station  at  Paddington,  consisting  of  seven 
vehicles  drawn  by  an  engine  built  in  1846— the 
‘  Great  Western  ’—and  it  is  to  be  questioned  if  any 
other  railway  in  the  kingdom  could  put  on  an 
engine  designed  and  built  so  long  ago  to  take  such 
a  train  at  express  speed  over  the  distance,  and  keep 
time.  It  is  to  be  hoped  that  reflection  and  experi¬ 
ence  will  not  cause  directors  and  shareholders  to 
I  repent  of  this  unreasonable  performance.” 


II.— Questions  Answered  by  Editor  and  Staff 

Speed  of  Saws.— F.  W.  G.  (Poplar).— Toni 

questions  are  not  so  explicit  as  they  should  be,  bu 
perhaps  I  can  help  you  out.  The  speed  at  the  point: 
of  the  teeth  of  your  circular  saw  should  be  fron' 
8,000  ft.  to  9,000  ft.  per  minute.  As  your  saw  j 
13  in.  in  diameter,  this  accords  with  from  220  to  25 
revolutions  of  saw  per  minute.  The  pulley  on  th 1 
saw-spindle  should  not  be  less  than  one-third  of  th 
diameter  of  the  saw— say,  therefore,  5  in.  in  thi 
case.  Your  engine  runs  180 revolutions  per  minutt 
so  the  ratio  of  the  pulleys  on  the  engine-shaft  an  ; 

saw-spindle  must  be,  for  the  lower  speed,  ??j| 

=  1'222.  This  would  give  for  the  pulley  on  th 
engine-shaft  a  diameter  of  6  in.  If  you  have 
12  in.  pulley  on  the  engine-shaft,  you  must  put 
10  in.  pulley  on  the  circular  saw  spindle,  unless  yo 
have  an  intermediate  shaft.  If  you  are  going  to  et 
hard  wrood— such  as  elm,  ash,  beech,  etc.— you 
surface  speed  should  not  exceed  6.000  ft.  per  minut< 
The  band  saw  should  run  at  a  slightly  higher  spee^ 
than  the  circular  saw.— F.  C. 

French  Timepiece.— H.  J.  G.  (No  Address)- 
The  spring  at  the  back  of  the  clock  is  to  hang  th 
pendulum  on  ;  it  is  usually  two  strips  of  steel  ribboi 
with  a  little  piece  of  brass  fixed  to  theends,  throug 
which  is  passed  a  pin  on  which  the  pendulum  i  1 
hooked.  If  the  clock  will  not  go  when  the  pendi 
lum  is  hung  on  this  pin,  it  may  be  that  it  is  not  i 
beat,  or  that  the  spring  is  bent  or  buckled,  or  on 
of  the  ribbons  is  broken.  See  that  the  spring  i 
perfect  and  that  it  beats  or  ticks  level,  and  that  i 
swings  to  and  fro  with  a  smooth,  steady  action 
if  it  wobbles,  throw  the  spring  away  and  get  a  ne\ 
one  fitted  :  any  clock-maker  will  do  it  for  a  fe\ 
pence.  If  it  still  refuses  to  go,  something  more  i  I 
wrong,  but  as  it  goes  without  the  pendulum,  I  an 
inclined  to  think  it  is  one  of  the  foregoing  faults.- 
A.  B.  C. 

Woollen  Machinery.— Kerry  Lad.— We  knot  ; 

of  no  periodical  of  the  kind  you  require. 

Re-graining  Woodwork.- W.  G.  G.  ( Hornsey 
—If  the  old  work  is  very  rough  or  blistered,  thi 
must  be  removed  by  “burning  off”  or  “pickling  off 
with  a  paint  solvent.  If  in  good  condition,  rui 
down  the  surfaces  with  pumice-stone  and  water 
Paint  one  coat  of  “sharp  ’’  colour,  then  stop  hole 
and  crevices,  and  “ground”  with  the  desired coloui 
The  paint  had  better  he  mixed  for  you  at  any  oi 
and  colourman's  to  the  required  shade ;  have  i 
made  up  thick,  and  then  dilute  a  portion  with  tur 
pentine  only  for  the  first  or  “  sharp  ”  coat ;  then  fo 
the  “ground”  use  the  remainder  with  equal  part 
oil  and  turps.  Upon  this  ground  you  spread  tin 
semi-transparent  graining  colour.  This  you  mut 
also  purchase,  and  it  is  possible  you  may  be  able  t 
decently  spread  it,  and  then  “  plain  comb  ”  it  witl 
steel  or  leather  graining  combs.  A  coat  of  varnis) 
is  the  last  operation.  If  you  are  in  earnest,  stud: 
the  exhaustive  series  of  articles  on  Graining  it 
Vol.  II.  If  you  want  a  hobby  requiring  as  mucl 
study  and  practice  as  the  violin,  you  will  find  sucl 
in  the  art  and  practice  of  graining. — Decorator. 

Limewash  —  Tyranyre. — Russian  tallow,  bee 
washings,  raw  linseed  oil,  and  boiled  oil  are  amongs 
the  many  articles  used  in  different  localities  foi 
adding  to  limewash  for  exterior  walls.  The  simpk 
addition  of  the  first-named— say,  1  lb.  to  the  gallot 
of  colouring— is  a  useful  and  inexpensive  combina¬ 
tion.  Another  recipe  is  the  addition  of  alum  anc 
soft  soap,  1  lb.  of  each  dissolved  and  well  mixed 
into  two  gallons  of  wash,  or  in  these  proportions 
Two  good  coatings  of  this  should  give  you  a  pleas 
ing  and  fairly  durable  exterior  finish.  For  cream 
or  buff  tones  add  dry  ochre  to  the  lime  before  thi 
addition  of  the  other  ingredients.  This  colour 
combined  with  dry  umber,  makes  a  series  of  soft 
drab  tints;  ochre  alone  makes  a  rather  harsb 
and  “staring"  tint.  For  neutral  grey  or  slate  colours, 
add  the  pigment  termed  “  blue-black.”  All  these 
colours  are  cheap,  the  two  former  about  ljd.  per  lb. 
the  latter  from  4d.  to  6d.— F.  P. 

Marine  Engineer.— J.  F.  ( Appleton ,  Wi  dries).  - 
If  our  correspondent  will  refer  to  Work,  No.  125 
Vol.  III.,  page  331.  and  also  to  No.  126  of  same  vol.. 
page  349,  he  will  there  find  the  information  he  seeks 
which  he  should  carefully  read  and  consider  to  see 
how  he  is  situated  in  regard  to  being  able  to  meet 
the  required  conditions.  If  this  does  not  give  him 
the  information  he  seeks,  if  he  will  let  us  know  his 
difficulty,  perhaps  we  may  be  able  to  put  him  right 
-C.  E. 

Heraldic  and  Inscription  Engraving.  — 

W.  J.  B.  ( Londonderry).— This  subject  is  coming  on 
in  Work. 

Electrical  Engineering  — Suspense.— At  pre¬ 
sent  the  prospects  of  t  his  profession  are  good,  as  it 
is  certain  there  will  be  a  development  of  this  branch 
of  engineering  in  the  near  future  for  purposes  of 
traction  as  well  as  lighting.  If  a  man  is  already 
working  in  the  engineering  shop  of  a  firm  as  an 
ordinary  workman,  he  may,  by  showing  exceptional 
ability,  be  able  to  rise  to  higher  grades;  hut  the 
usual  mode  of  entering  the  profession  is  as  a  pupil 
to  an  electrical  engineer.  Pupils  pay  down  a  sum 
varying  from  £100  to  £300,  and  sign  an  agreement 
for  three  years.  Your  best  plan  will  be  to  write  to 
several  of  the  most  eminent  firms,  stating  your  re¬ 
quirements,  and  ask  them  to  give  you  a  chance 
when  a  vacancy  occurs.— G.  E.  B. 

Oxygen  Generator— Oxy.— I  cannot  oblige  yon 
with  detailed  instructions  on  the  way  to  make  an 
oxygen  generator  and  accessory  apparatus  for 
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J.gic-lantern  work.  The  necessary  illustrations 
(i  details  would  take  up  too  much  space  in 

hop.” — G.  E.  B. 

ititch  for  Texts.-lNDOMiT.4BLE.— If  you  want 
t  give  a  good  effect  to  your  work  without  spending 
1 1  much  time  over  it,  I  would  advise  you  to  em- 
oider  the  letters  in  the  style  shown  in  Fig.  1. 

<  tline  the  letters  in  gold,  and  fill  in  with  fancy 
i  tches.  Many  different  sorts  of  gold  can  be  used, 
t  the  most  inexpensive  is  the  Japanese  gold, 
lich  can  be  purchased  at  any  art  needlework 
op,  the  price  for  each  skein  varying  from  3d.  to 
It  is  laid  on  the  material  like  a  cord,  fastened 
wn  with  overcasting  stitches  in  thin  yellow  silk 
a  nice  distance  from  each  other.  Then  fill  up 
3  space  between  the  gold  with  herring-bone  or 
ither-stitches  in  four  or  five  threads  of  filoselle 
k.  Letters  in  this  style  are  very  quickly  worked, 


g.  L—  Gold-bordered  Lettering.  Fig.  2.— Dotted 
and  Cross-backed  Stitching. 


id  give  a  good  effect ;  but  great  care  must  of 
'urse  be  given  to  the  colours.  Bright  gold  with 
Ik  in  a  shade  of  “old  rose"  would  look  very  well 
i  your  satin.  If  you  find  it  difficult  to  obtain  the 
>ld,  or  prefer  to  vary  the  style  of  work,  another 
isy  way  of  embroidering  the  letters  is  to  do  them 
crossed  back  stitches,  as  shown  in  Fig.  2,  and 
en  work  a  row  of  French  dots  down  the  centre, 
this  style  is  chosen,  I  should  advise  you  to  do 
tern  in  two  shades  of  silk :  for  instance,  a  dark 
rra-cotta  for  the  outline,  a  pale  tone  of  the  same 
dour  for  the  dots.  With  good  taste  for  colouring, 
id  with  a  little  fancy  in  the  way  of  choosing  the 
itches,  a  good  result  can  easily  be  gained;  but 
lliu  must  remember  that  if  the  letters  are  to  look 
;ally  well,  the  tracing  must  be  firm  and  clear,  and, 
x>ve  all,  every  line  must  be  perfectly  straight.— 
N. 

Automatic  Model  Engine.— A  Leeds  Fitter. 
You  will  require  clockwork  in  the  box  to  work 
le  engine  ;  and  I  suppose  you  will  regulate  it  to 
in  a  certain  fixed  time  for  a  penny— say  one  minute, 
hen  if  you  get  a  clock  movement  with  a  seconds 
and  arbor,  and  put  on  it  a  wheel  with  one  pin  on 
s  face,  this  pin  may  be  held  by  an  ordinary  detent 
ith  a  long  tail  beneath  the  slot  at  which  the  coin 
aters.  The  penny  falling  on  the  detent-tail  raises 
s  point  and  releases  the  wheel,  but  immediately 
iturns— by  a  light  spring,  if  necessary— and  arrests 
ie  wheel  when  it  has  made  one  revolution,  and  so 
jmains  until  another  penny  is  introduced.  The 
igine  will  require  a  pulley  on  the  shaft  driven  by 
cord  which  passes  down  into  the  box  and  round 
pulley  on  one  of  the  motion  spindles.  The  clock 
lovement  must  be  regulated  by  a  conical  pen- 
ulum— not  by  one  that  swings— or  its  speed  may 
e  controlled  by  the  friction  of  the  model,  to  drive 
■  hich  you  will  require  a  powerful  spring.  If  you 
•ant  the  model  to  run  for  longer  periods,  the  stops 
lust  be  put  on  slower-moving  wheels  ;  thus,  if  you 
ish  it  to  run  five  minutes  at  a  time,  twelve  stops 
n  the  minute  arbor  wheel  would  control  it.  I  do 
ot  know  of  any  book  on  this  subject ;  but  it  is  very 

!imple,  the  detent  being  the  only  addition  to  the 
lock  movement.— F.  C. 

Faulty  Blind  Rollers.— E.  C.  S.  (Stoke  Bishop). 
-You  would  never  make  a  satisfactory  job  of  a 
pring  blind  with  elastic.  What  you  want  is  a  pro- 
er  “spring  roller  blind.'’  These  are  made  with  a 
ouble  spiral  spring  on  a  round  iron  rod  going 
hrough  the  whole  length  of  the  roller,  and  squared 
t  each  end  to  fit  into  the  blind  brackets.  One  end 
f  the  spring  is  secured  to  the  iron  rod ;  it  then 
finds  up  the  rod  to  within  about  4  in.  of  the  other 
nd.  Another  and  larger  spring  is  then  secured  to 
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lection  of  Outer  Case  of  Spring  Roller  Blind, 
showing  Double  Spiral  Spring. 


his  end  of  the  spring,  and  winds  back  over  it,  as  it 
vere,  and  the  remaining  end  is  fixed  in  a  turned 
wood  block,  turning  freely  on  the  iron  rod  at  the 
lame  end  from  which  the  spring  started.  Another 
corresponding  wood  block  is  then  passed  on  to  the 
ither  end,  and  a  brass  washer  is  jammed  tightly  on 
he  iron  rod  at  each  end  to  keep  the  wood  blocks  at 
he  proper  distance  apart.  A  tin  tube  is  then  passed 
ever  the  whole,  and  secured  to  the  wood  blocks  at 
each  end.  A  brass  cap  is  then  fastened  to  the  ends 
>f  the  wood  blocks  for  the  sake  of  appearance.  The 
ilind  material  is  sewn  tightly  round  this  tin  tube, 
ind  the  action  of  pulling  the  blind  down  winds  up 


the  spring.  It  is  then  secured  at  the  bottom,  and 
when  released,  of  course,  springs  back  again.  The 
sketch  given  shows  the  roller,  with  the  outer  tin  case 
partly  removed  to  show  the  spring ;  a,  double  spiral 
spring ;  b,  iron  rod  squared  at  ends ;  c,  brass 
washers  jammed  on  iron  rod ;  D,  wood  blocks  ;  f., 
inside  of  tin  ca.se.  When  a  spring  blind  is  used  for 
an  ordinary  window,  there  is  a  small  lever  arrange¬ 
ment,  catching  on  a  cog-wheel  attached  to  that  end 
of  the  iron  rod  where  the  spring  is  held,  and  this 
prevents  the  blind  springing  up  when  it  is  pulled 
down  until  the  lever  is  raised  by  means  of  a  cord. 
If  the  spring  of  the  blind  does  not  quite  roll  it  up 
when  it  is  released,  it  must  be  “  charged  "—that  is, 
you  roll  the  blind  once  or  twice  round  the  centre 
iron  rod  in  the  same  direction  that  it  goes  when  it 
is  pulled  do  wn,  and  this,  of  course,  winds  the  spring 
up,  in  addition  to  the  winding  it  gets  when  the 
blind  is  pulled  down.  _  Spring  blinds  for  an  ordinary 
window  working  with  a  cord  always  require 
“charging,”  but  this  is  done  in  a  slightly  different 
way  on  account  of  the  lever  before  mentioned.  I 
think  I  have  said  enough  to  convince  you  that  it 
would  be  cheaper  to  buy  a  blind  of  this  description 
than  attempt  to  make  one,  unless  you  are  used  to 
this  class  of  work,  for  you  would  have  to  buy  nearly 
everything  separately  before  you  could  make  it, 
and  you  would  find  that  you  had  paid  more  for  the 
different  parts  than  the  whole  blind  would  cost 
you.  There  is  a  cheap  class  of  spring  blind  roller, 
sold  for  about  Is.  per  foot  run,  at  nearly  all  large 
ironmongers.  I  think  it  is  made  in  America,  and, 
although  it  is  not  to  be  compared  with  the  sort  I 
have  described,  I  fancy  it  would  be  just  the  thing 
for  the  inside  or  outside  of  your  doors,  'the  only 
thing  is,  it  might  not  be  possible  to  get  the  exact 
length  you  want,  but  I  have  no  doubt  it  could  be 
shortened.  If  you  watch  the  “  How  to  Do  It”  series, 
in  Vol.  IV.,  there  will  be  an  article  on  all  kinds  of 
blinds.— E.  D. 

Enginewrlght.— C.  E.  C.  C.  (Chesterfield).— To 
be  a  qualified  enginewright— i.e.,  a  man  capable  of 
setting  out  and  executing  the  work  required  in  the 
making  of  steam  engines— he  should  have  served  a 
regular  five  or  seven  years’  apprenticeship  to  an 
engineer  or  firm  engaged  in  work  of  this  kind,  and 
his  certificate  is  the  indenture  under  which  he 
served  his  time,  and  by  means  of  which  he  is 
distinguished  from  the  mere  “handy  man,”  driller, 
cock-turner,  or  shovel  man,  who,  though  perhaps 
capable  at  what  they  have  been  accustomed  to,  are 
not  mechanics,  nor  capable  of  using  the  tools  on 
jobs  of  this  kind.  We  see  no  way  by  which  “an 
engineman  of  twelve  years’  experience”  can  be 
qualified  as  a  mechanic,  and  he  would  be  too  old  to 
serve  his  time  to  make  him  one.  The  term 
“nominal  horse-power”  is  of  no  significance  in 
regard  to  the  power  an  engine  will  or  can  be  made 
to  develop,  inasmuch  as  it  takes  no  account  of 
pressure,  speed  of  piston,  number  of  revolutions, 
or  length  of  stroke,  and,  amongst  engineers,  is  con¬ 
sidered  obsolete.  There  is  no  fixed  rule  by  which 
every  maker  abides  on  this  question.  One  will 
reckon  10  circular  inches  of  piston  as  equal  to  one 
nominal  horse  power ;  another,  less ;  another, 
more.  Some  years  ago  we  completed  a  set  of 
drawings  for  a  horizontal  engine  with  a  12  in. 
cylinder  by  2  ft.  stroke,  which  would  be  called  a  12 
or  14  horse-power ;  but  when  she  was  set  to  work 
with  80  lbs.  steam,  and  running  at  200  revolutions 
per  minute,  gave  by  indicator  exactly  100  horse¬ 
power  !  Where  was  nominal  borse-power  in  this 
case?  Some  makers  also  calculate  so  many  square 
inches  of  piston  per  horse-power  in  place  of  circular 
inches.  To  calculate  the  square  inches  in  a  piston, 
multiply  the  number  of  inches  in  the  diameter  by 
itself,  divide  the  product  by  fourteen,  and  multiply 
the  quotient  thus  obtained  by  eleven,  which  gives 
the  number  of  square  inches  in  the  piston;  and  this 
number,  divided  by  the  number  of  inches  allotted 
to  the  horse-power,  will  give  what  you  want,  but 
which  is  of  no  use  as  regards  the  actual  horse¬ 
power.—  C.  E. 

Latin  Inscription.— Devonian.— “  Merito,  non 
gratia  :  ”  By  merit,  not  by  favour  ;  “  Non  gratia  sed 
merito:”  Not  by  favour,  but  by  merit ;  or  “  Meritum 
ante  gratiam”  :  Merit  before  favour.  Any  of  these 
three  will  do.— F.  B.  C. 

Cheap  Electric  Lamps. —C.  J.  (Redhill).— 
Lamps  of  10c.-p.,  with  holder  complete,  at  Gs.  Gd. 
each,  cannot  be  said  to  be  cheap.  They  ought  to  be 
obtainable  for  half  that  sum,  and  could  be  profitably 
produced  at  the  lower  figure  if  healthy  competition 
was  not  strangled  by  selfish  monopolists.  I  cannot 
recommend  the  5  c.-p.  lamp  at  3s.  without  seeing 
and  testing  a  sample  lamp.  If  your  friend  (Mr. 
Wells)  will  send  me  a  sample,  I  shall  have  pleasure 
in  reporting  to  the  Editor  my  opinion  of  its  value.— 
G.  E.  B. 

Organ  Building.— T.  D.  (Liverpool).— W rite  to 
Messrs.  Beales  &  Son,  Organ  Builders,  Limes  Road, 
Croydon,  Surrey. 

Silver-plating  Solution.— II.  E.  (Eastbourne). 
—The  best  solution  for  silver-plating  is  that  of  the 
double  cyanide  of  silver  and  potassium  dissolved  in 
distilled  water.  The  solution  should  contain  5i  oz. 
of  the  double  salt  in  each  gallon  of  water.  Double 
cyanide  of  silver  is  formed  by  adding  cyanide  of 
potassium  to  a  solution  of  silver  nitrate  as  long  as  a 
precipitate  is  formed,  washing  this  in  water,  and 
dissolving  the  wet  salt  in  a  strong  solution  of  potas¬ 
sium  cyanide.  Full  directions  were  given  in  No. 
112,  page  118,  Vol.  III.  of  Work,  and  may  be  found 
in  the  “  Electro-plater’s  Handbook,”  advertised  on 
page  8,  Vol.  IV.  of  Work. — G.  E.  B. 


Electric  Tricycle.— Cyclist.-I  am  not  yet  in 
a  position  to  describe  an  electric  tricycle.  Another 
electric  tricycle  has  just  been  made  and  patented 
by  a  young  man  of  Crewe.  If  Cyclist  could  pro¬ 
cure  his  address,  possibly  he  might  be  disposed  to 
give  him  some  information  on  the  subject.— 
A.  S.  B. 

Mechanical  Escritoire.— D.  B.  ( Ayrshire ).— 
You  display  considerable  mechanical  ability  in 
your  invention,  and  as  the  details  may  prove 
useful  to  some  of  our  readers,  I  will  re¬ 
produce  them,  adding  lettered  references  and 
a  further  explanation  as  I  deem  correct.  In 
the  present  sketches,  a  is  a  door,  to  which  is 
attached  a  bar,  B,  that  in  turn  being  secured  to 
bar  c.  Bar  c  is  pivoted  to  the  side  of  the  escri¬ 
toire  within.  To  the  top  of  this  last-mentioned  bar 
is  fastened  the  ends  of  two  cords,  one  passing  over 
a  reel,  D,  under  reel,  E,  connected  to  one  end  of 
spring,  F,  and  finally  passing  from  the  other  end  of 
the  spring  to  the  bracket,  G.  The  remaming  cord 
passes  from  the  bar,  c,  over  reel  D,  down  the  back 
of  the  job;  then  a  spring  intervenes,  and  finally  it 
passes  under  reel  h  and  to  the  foot,  i.  Another 
cord  passes  from  the  lower  end  of  bar  c.  over  reel 
J,  under  reel  E,  then  turns  in  a  diagonal  direction 
horizontally,  and  finally  to  the  end  of  bar  K  (plan, 
Fig.  3),  which  bar  is  pivoted  under  the  board,  L, 
its  opposite  end  travelling  in  a  quadrangular  groove 
formed  by  a  bent  wire,  as  in  Fig.  4,  the  wire  being 


Fig.  1.— Door  and  Parts.  Fig.  2.— Door  and  Levers. 
Fig.  3.— Cord  Plan.  Fig.  4.— Bent  Wire,  l  in. 
thick,  with  Eye  for  Screw,  the  other  end 
penetrating  the  Wood. 

attached  to  the  bracket,  G.  Another  cord  passes 
from  the  lower  end  of  the  lever,  o,  over  reel  j, 
down  the  back  of  the  job,  under  reel  H,  and  is 
finally  secured  to  parts  exactly  resembling  those 
just  -described  in  Fig.  3,  and  connected  to  the  feet. 
Upon  opening  the  door.  A,  the  levers  are  adjusted 
as  shown  in  Fig.  2  (which,  you  will  observe,  is  an 
added  diagram  to  facilitate  explanations),  and  cords 
are  pulled  which  move  the  upper  and  lower  bars, 
K,  they  opening  brackets  and  feet  to  support  the 
door  and  maintain  the  job’s  stability  respectively. 
You  say  that  the  brackets  and  feet  are  pulled  back 
by  the  spiral  springs,  but  I  do  not  quite  understand 
their  utility.  I  will  tell  you  why.  When  the  job  is 
opened,  the  brackets  and  feet  would  pull  the  cord 
attached  to  them  and  the  top  of  the  bar,  c,  respec¬ 
tively,  and  as  bar  c  gives  way  at  its  top,  I  should 
have  thought  that  upon  replacing  the  door  in  its 
vertical  position— the  top  of  the  bar,  c,  then  return¬ 
ing  to  the  position  shown  in  Fig.  1-tlie  cords  them¬ 
selves  would  be  sufficient  to  withdraw  to  the  car¬ 
case  the  brackets  and  feet.  I  have  tried  your 
arrangement  by  means  of  cut-out  pieces  of  card¬ 
board,  and  should  say  that  it  proves  very  effective 
for  its  purpose.— J.  S. 

Paint-grinding  Machine.— Patentee.— I  much 
regret  my  inability  to  assist  you,  since  the  ordinary 


302 


WORK. 


[No.  175 — July  23,  1892. 


paint  mill  is  probably  of  the  kind  you  are  acquainted 
with.  At  the  same  time,  I  see  no  reason  why  paste 
paint  could  not  be  ground  in  such.  Are  you  certain  it 
would  "  set  before  you  received  it  ”  ?  I  think  not, 
unless  you  add  a  strong  drier  to  the  oil  and  red 
lead.  In  any  case,  you  would  get  a  finer  product 
from  a  grinder  than  any  home  milling.  Write 
Wilkinson,  Heywood  &  Clarke,  Caledonian  Road, 
N.,  varnish  and  colour  makers,  for  a  quotation  ;  or 
to  Crowden  &  Garrod,  Borough,  London,  S.E.,  if 
you  must  mill  at  home.  They  may  be  able  to  help 
you  get  a  machine.  Mention  Work  if  you  write 
them.— London  Decorator. 

Philomela.— Anxious  One.— If  you  will  refer  to 
the  article  in  No.  161,  you  will  see  that  I  indicate 
approximately  the  size  of  the  instrument.  Roughly 
speaking,  you  have  only  to  consider  the  pitch  of  the 
open  strings,  and  if  you  follow  my  directions  and 
take  your  chief  measurements  from  a  tenor  (or 
viola),  you  will  not  be  far  out.  I  think  I  am  correct 
in  saying  that  the  proper  dimensions  for  the  latter 
instrument  were  given  in  the  admirable  papers  on 
Violin  Making  which  have  already  appeared  in  the 
pages  of  Work,  but  not  having  the  volumes  at 
hand  at  the  moment,  I  cannot  refer  you  to  the 
specific  number  or  page.  As  regards  the  outline  of 
the  body  of  the  philomela,  much  remains  in  the 
way  of  scope,  and  you  may  make  it  any  shape 
you  please,  provided  you  make  provision  for 
bowing,  in  the  shape  of  a  “  waist.”  For  this  reason, 
common  sense  will  tell  you  that  the  mandoline 
shape  you  suggest  would  not  answer.  You  may 
certainly  make  it  guitar  shape  if  you  wish— indeed, 
many  violins  are  made  of  that  form  in  Italy— but 
ou  will,  in  doing  so,  escape  very  little,  as  the  ribs 
ave  still  to  be  formed,  and  it  is  as  easy  to  make  them 
to  one  shape  as  to  another;  a  mould 
must,  in  any  case,  be  first  made.  I  shall 
be  pleased  to  hear  that  you  have  suc¬ 
ceeded,  and  shall  be  glad  to  answer  any 
questions  you  may  find  it  necessary  to 
put  to  me.— Old  Teacher. 

Shorthand.— II.  E.  II.  ( Bridgnorth ). 

—You  are  right ;  it  would  not  be  wise  to 
throw  up  a  certain  situation  for  an  un¬ 
certainty.  I  should  advise  you  to  write 
and  state  your  case  to  the  Emigrant's 
Information  Office,  31,  Broadway,  West¬ 
minster,  London,  S.W.  This  office  has 
been  established  by  Her  Majesty’s 
Government  for  the  purpose  of  supply¬ 
ing  useful  and  trustworthy  information 
on  the  subject  of  emigration  to  the 
British  Colonies,  and  it  is  under  the 
direction  of  the  Colonial  Office.— F.  B.  C. 

Improvement  on  a  Patent.— F.  C  B. 

(Bland ford) .—In  reply  to  the  question 
of  our  correspondent,  we  cannot  do 
better  than  place  before  him  what  the 
law  has  laid  down  on  this  subject.  Jus¬ 
tice  Tindal  has  said  : — “  When  a  party 
has  obtained  a  patent  for  a  new  inven¬ 
tion  made  by  his  own  ingenuity,  it  is 
not  in  the  power  of  any  other  person, 
simply  by  varying  in  form  or  in  other 
immaterial  circumstances  the  nature  or 
subject  matter  of  that  invention,  to  ob¬ 
tain  either  a  patent  for  it  himself  or  to 
use  it  without  the  leave  of  the  patentee,  because 
that  would  be  in  effect  and  substance  an  evasion  of 
the  right.”  Vice-Chancellor  Malins  has  hold  that 
“  No  doubt  a  man  may  make  an  invention  which  is 
partly  covered  by  an  existing  patent,  but  he  cannot 
use  it  without  the  licence  of  the  patentee.  He  may 
wait  for  the  expiration  of  the  patent,  and  take  out 
one  himself  if  his  invention  be  novel,  and  the 
patent  will  be  valid ’’—assuming,  of  course,  that  it 
possesses  all  the  points  required  to  make  it  one. 
The  only  course  we  can  advise  our  correspondent 
to  follow  would  be  to  ascertain  if  the  patentee 
would  grant  him  a  licence  to  use  an  improvement 
or  to  apply  it  to  the  apparatus,  and  on  what  terms, 
taking  care  not  to  describe  the  improvement  so 
that  the  patentee  would  know  as  mucn  about  it  as 
the  inventor,  and  then,  when  he  had  ascertained 
this  fact,  he  might  put  his  matter  in  the  required 
shape  to  apply  for  a  patent.— C.  E. 

III.— Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Magic-Lantern  Sheet  Frame.— B.  N.  ( North 
Seaton).— Could  any  of  the  correspondents  of  your 
valuable  paper  inform  me  how  to  make  the  above, 
so  that  it  can  easily  be  fitted  together,  and  at  the 
same  time  be  light  to  carry  about?” 

Hairdressing.— T.  D.  ( Newcastle-on-Tyne )  will 
thank  any  reader  to  be  so  kind  as  to  give  him  the 
address  of  some  firm  who  would  supply  what  is 
necessary  for  fitting-up  and  opening  a  hairdresser’s 
shop,  and  who  would  tell  him  exactly  what  would 
be  required. 

Racing  Cutter  Yacht.— F.  C.  B.  (Glasgow) 
writes Will  any  reader  oblige  by  giving  me  in¬ 
structions  how  to  make  and  rig,  from  a  solid  piece 
of  wood,  a  racing  cutter  yacht,  about  3  ft.  6  in. 
long  ?  ” 

Gondola.  —  Constant  Reader  writes:— “Will 
any  reader  kindly  give  me  a  design,  with  parts,  for 
building  a  gondola  for  a  small  stream  of  water?  ” 
Plate  Chest.— Country  Carpenter  will  thank 
any  fellow-reader  of  Work  for  particulars  and 
diagrams  for  constructing  a  plate  chest. 


Type- Writers.  —  Clerk  writes:— “I  want  to 
purchase  a  type- writer,  and  shall  be  glad  of  opinions 
as  to  the  best  machines.’’ 

Banner.— E.  M.  S.  ( Brighton )  will  be  obliged  to 
any  reader  who  will  give  her  the  design  for  a  Purity 
League  banner. 

Half-Plate  Camera.  —  A.  G.  ( Lambeth ,  S.E .) 
writes :— “  I  wish  to  make  a  good  half-plate  camera, 
folding  tripod  stand,  dark  slides,  printing  frames, 
and  other  requirements  for  a  photographic  outfit 
such  as  a  carpenter  could  make.  A  few  practical 
hints  would  be  gladly  accepted ;  also  the  best  book 
of  instructions  suitable  for  a  beginner.” 

IV. — Questions  Answered  by  Correspondents. 

Bird  Kite. — J.  W.  B.  sends  H.  N.  ( Ipswich )  (see 
No.  164,  page  126)  the  following  directions  on  how  to 
make  a  bird  kite  which  will  fold  up  like  an  um¬ 
brella,  viz. :  Procure  a  thin  piece  of  calico  2  ft.  8  in. 
by  3  ft.  9  in.,  and  cut  into  the  shape  of  a  bird,  as  in 
Fig.  1,  and  paint  it  as  you  desire.  Fig.  2  shows  the 
framework  on  which  the  calico  is  stretched.  Pro¬ 
cure  a  stick  of  common  deal  an  inch  square  (a  a) 
2  ft.  8  in.  long,  and  split  it  up  middle  from  bottom 
1  ft.  9i  in.  (a  to  b)  ;  then  tie  it  there  with  fine  twine, 
to  prevent  it  splitting  any  further.  Place  a  small 
piece  1  in.  long  34  in.  below  the  tie  at  c,  to  keep  it 
open  and  form  the  tail.  Now  get  two  pieces  of 
cane  2  feet  2  in.  long  and  1  in.  in  circumference  or 
£  in.  in  diameter  (d  to  d  and  e  to  E).  Cut  a  shaving 
off  whole  length  of  each,  to  allow  them  to  lay  flatter. 
Rivet  both  canes  to  centre  stick  8  in.  from  top  at  f, 
and  4  in.  from  the  ends  of  each  cane,  so  that  they 
may  overlap  each  other  4  in.,  as  shown  in  Figs  2 
and  3.  Shave  them  down  at  overlapping  sides  so 


that  they  may  lay  flatter,  and  to  secure  them  from 
slipping,  as  in  Fig.  3,  get  two  rings  of  cloth  elastic, 
and  slip  them  round  the  cane  ends,  as  shown  at 
d*  El.  Next  make  two  canvas  pockets ;  sew  one  to 
each  end  of  wing  of  bird  to  hold  ends  of  crossed 
canes.  At  the  widest  parts  of  wings  place  a  strip 
of  thin  cane ;  glue  it  to  calico,  and  glue  over  it  a 
narrow  piece  of  calico  (H  h,  Fig.  4).  To  attach  it 
firmly  to  wings,  fasten  a  piece  of  string  between 
ends  of  wings  and  top  of  kite.  Shape  the  head  and 
beak  of  bird  with  some  small  wire,  making  a 
little  notch  in  centre  stick  for  it  to  fit  neatly  into, 
and  tie  it  to  the  centre  stick  with  fine  twine.  In 
cutting  out  the  calico,  remember  to  leave  about  1  in. 
over  to  glue  and  lap  round  the  wire  of  head  frame, 
as  indicated  in  the  diagram— Fig.  4.  The  tail  portions 
of  kite  are  fixed  to  uprights  by  pieces  of  thin  can¬ 
vas  about  8  in.  long  and  2  in.  wide  glued  over  them, 
and  also  over  the  split  parts  and  wedge,  as  shown 
by  the  marks  in  Fig.  4.  The  loop  to  which  the 
string  is  attached  is  passed  through  centre  stick 
3i  in.  from  top  and  11  in.  from  each  tip  of  tail. 
Tail  cups  are  best  for  this  kite,  as  shown  in  Fig.  5. 
They  are  made  of  thin  calico  3  in.  in  depth  and  3  in. 
in  diameter,  like  jelly-bags ;  a  piece  of  thin  wire 
forms  the  ring'.  Fasten  them  6  ft.  apart,  and  four  cups 
will  be  sufficient  for  this  kite.  Square,  folding,  or 
other  kinds  of  kites  may  be  made  in  a  similar  way 
with  a  few  alterations.” 

Pitch.— M.  (Bishop  Auckland)  writes  to  J.  J. 
(Barrow-i  v Furness)  (see  No.  171, page  238): — “The 
following  recipe  is  given  in  Vol.  I.  of  Work  :  9  lbs. 
of  emery  or  fine  brick-dust  and  emery  in  equal 
parts,  2  lbs.  pitch,  1  lb.  resin,  1  candle,  or  its  equiva¬ 
lent  in  tallow.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  and  answers  only  await  space  in  SHor.upon  which 
there  is  great  pressure  Readkr  of  “  Work  ”  ;  J.  B.  (Man¬ 
chester);  A.  F .(New  Ross) ;  H.  K.  ( Hulme );  E.  B.  ( Bexhill-on- 
Sea)-,  D.  W.  H.  (Duke stolen);  W.  G.  (Leeds);  A.  M.  ( Glasgow ); 
T.  W.  D.  (Glasoow)  :  R.  G.  (Neath):  J.  W.  B.  (Huddersfield; 
H.  R.  E.  R.  H.  (Ashby-de-la-Zouch) ;  W.  C.  (Harlow):  J.  B. 
(Glasgow);  J.  G.  (Edinburgh);  D.  G.  (Wallsendron-Tyne) ; 
W.  H.  S.  ( Southampton »;  R.  D.  T.  (Marylebone) ;  S.  (Lower 
Clapton):  R.  A.  R.  (London):  A  Young  Rradrr;  G.  &  G. 
(Southport)  :  R.  W.  B.  (Harebell  St,);  Reader  op  '*  Work”; 
S.  R.  i dotting  ham );  J.  H.  A.  (Southwark);  H.  T.  H.  ( Thirsk ); 
Dynamo;  G.  P.  (London);  Bihkbeck  Company;  Heath- 
fiklds;  J.  L.  (Wimborne);  J.  W.  N.  (Glasgow);  E-  £.  (North¬ 
ampton)  ;  A.  F.  (Halifax), 


“WORK”  PRIZE  SCHEME. 

SECOND  COMPETITION. 

For  the  three  best  suggestions  for  a  new 
domestic  appliance,  household  article,  or 
labour-saving  tool  of  general  utility,  the 
following  prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second.  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  Useful 
Household  Article”  Competition. 
All  Descriptions  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
mm  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  purpose,  construction,  and  work¬ 
ing,  and,  where  possible,  should  be 
illustrated  with  a  drawing  of  the 
article  itself  and  its  various  parts  to 
elucidate  the  description. 

A  Suggestion  not  illustrated  will 
have  an  equal  claim  in  the  competi¬ 
tion  provided  the  description  be  suf¬ 
ficiently  in  detail  to  convey  a  full  idea 
of  the  article  suggested. 

In  the  work  of  judging  regard  will 
he  had  to  the  practical  nature  and 
utility  of  the  suggestions,  and  their 
prospective  popularity. 

The  Prize  Suggestions  and  Draw¬ 
ings,  and  any  others,  to  be  published, 
if  desired  by  the  Editor,  in  Work, 
but  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  he 
retained  by  the  competitors,  as  in  no 
case  can  the  return  of  MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection  as  de¬ 
termined  upon  is  to  be  final. 

All  manuscripts  intended  for  the  “  Useful 
Household  Article  ”  competition  must  he  addressed 
to  the  Editor  of  Work,  c/o  Cassell  &  Co.,  LcL, 
Ludgate  Hill,  London,  E.  C.  They  must  reach 
him  on  or  before  Saturdat,  July  30,  endorsed, 
“  Useful  Household  Article  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  L*5  R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [9  R 

Technical  Schools. — To  Amateur  Mechanics.— We 
are  bona-fide  makers  of  nearly  400  varieties  of  lathes— 
treadle  and  steam  power — saw  benches,  and  engineers* 
tools,  etc.  We  sell  for  cash  or  on  hire  purchase.  Call  100, 
Houndsditch,  London.  All  correspondence  to  Britannia 
Tool  Factory,  Colchester.  State  precise  requirements. 

To  Amateurs  and  others. — Order  your  lathe  and 
other  tools  before  the  busy  season.  Call  100,  Houndsditch, 
London,  and  see  large  stock,  new  and  second-hand,  or  send 
two  stamps  for  Monthly  Register,  containing  over  4.000  lots 
of  engines,  tools,  etc.,  on  sale,  or  wanted.— Editor, 
Britannia  Tool  Factory,  Colchester.  Write  and  state 
requirements. 

Lettering  and  Sign-Writing  made  Easy.- 

Also  lull-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d- 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repoussd,  30  Fret  Brackets,  100  Sign  Writers'  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  l«* 


Fig.  1.— Bird  Shape.  Fig.  2.— Framework.  Fig.  3.— Cane  Pieces. 
Fig.  t— Gummed  Calico  Arrangement,  etc.  Fig.  6. — Tail. 
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-WORTH  G-UIKTEA  A.  BOX;.” 


B 


EECHAM’S  PILLS. 


LARGEST  SALE  IN  THE  WORLD. 


A  WONDERtUL  MEDICINE  for  oil  Bilious  and  Nervous  Disorders,  such  as 

ICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

repared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  bg  all  Druggists  and  Patent  Medicine  Dealers  everyiehere,  in  Poxes,  9%d.,  Is.  1\d.,  &  3s.  9d.  each.  Full  directions  icith  each  box. 


B  3E2  3E2  CHAM’S  TOOTH 


ASTE! 


Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
gredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists ,  or  from,  the  Proprietor ,  tor  ONPJ  SH. ILLING,  postage  paid, 

DELICIOUS  TEMPERANCE  DRINKS^ 

MASON'S  NON-INTOXICATING  BEER.  MASON  S  WINE  ESSENCES. 

These  Essences  produce  ir» 
a  few  minutes  a  delicious  T era* 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 

«JUI?£rO  CYCLES  (The  Very  Best). 

Write  for  our  1892  List,  100  pp.  POST  FREE. 

Any  Machine,  12  equal1 
funo  Cushion,  £10  10s.  17/6  monthly.  monthly  payments,  or 

Juno  Pneumatic,  £12  12s.  21/- monthly,  large  discount  for  cash, 
and  riding  taught.  Ma¬ 
chines  exchanged.  Im- 
„  mense  stock,  new  and 
JtfUUIlQ  secondhand  Tricycles, 
inaiimsPrTVMi  Safeties,  Bicycles,  always 
HeumaCiCT>re  on  vjew .  repairs, cheapest 
and  best  work.  Estimates 
free.  Juno  Folding  Tri¬ 
cycle  passes  28  in.  door. 

Metropolitan 
Machinists’  Co.» 

Ltd.  Works, 
Show-Rooms,  &  School, 
75  &  76 ,  Bishops* 

. .  gate  Without. 

t2  months'  guarantee  with.  every  yUNO.  LONDON*  £«C. 


Or  Large  Discount  for  Cash. 


ESTABLISHED  1861. 

giRKBECIC  33 -A  INTIS., 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ;£ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  witli  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  bikkbeck  Freehold  Land 
Society,  as  above. 

The  B1RKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  aiidmodeb 
made.  Terms  moderate.— THE  WALLER  &  CO  MANUFACTURING 
COMPANY,  4.  Playhouse  Yard,  Queen  Victoria  Street.  London.  fc..L. 


THE  NEW 


PLAYER’S  NAVY  CUT  is  the  Original,  and  is  only  sold  in  1-oz.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  "NOTTINGHAM  CASTLE,"  on  every  Packet  and  Tin. 

PLAYER’S  NAVY  CUT  CIGARETTES,  “ 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  Ey  post, 
as.  6d.  Length,  5  in.  Send  for  our  zoo-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  Sc.  SON,  323,  HIGH  HOLBORN. 

Post  Free. 

Cassell’s  Classified  Catalope. 
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TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AH 

INDISPUTABLE 

FACT 


THAT 


MELM!  ISM'S  "*  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAYING 

_ _ _ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  -without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  '"TB  f 
Parcels  Post.  . 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEOAL  1B30. 

MELHUISH  SON'S  &>  Co.; 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


AMATEUR  PHOTOGRAPHY. 

Three  Gold  Medals ,  Tasmanian  Exhibition ,  1892. 

The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 

MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 

Cameras,  Tripods,  Pressure  Frames,  etc., 

A  t  in  many  cases  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  to  clear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared* 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms—  Strictly  CASH  WITH  ORDER.  If  Goods  on  receipt  do  not 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  list  sent  post  free  on  application  to 

J.  H,  SKINNER  &  CO., 

Manufacturers  of  Photographic  Apparatus,  etc., 
W  Depart.,  EAST  DEREHAM,  NORFOLK. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using: 

SYMINGTONS  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  catds, 
.  marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  .^Pattern 
sheet. post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“SlLXCO”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  I  t  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Dep6ts,  Ironmongers, 
Stores,  &c.,  or  post  free  trom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

{See  Notice  in  “  Work”  August  22,  1891.) 


No.  567. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

Loasrocasr,  e.c. 


V/OI^K  Prize  Competition 
COUPON. 

A  Useful  Article  for  the 
Household. 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  "  WORK.” 


ENLARGEMENT  WITHOUT  INCREASE  OE  PRICE  OF 


CASSELL’S  TIME  TABLES  and  Through-Route  Glance-Guide. 


MONTHLY,  4d. 

***  Additional  pages  have  just  been  added  to  these  popular  Time  Tables,  rendering  them  even  more 

exhaustive  and  valuable  than  heretofore. 

“  CASSELL’S  TIME  TABLES  may  be  safely  recommended  to  all  Intent  upon  a  railway  journey,  as  the  clearly  tabulated  routes  and  the  usefal 
maps  of  the  suburban  and  provincial  railway  systems  which  they  contain  will  enable  the  passenger  to  select  the  train  required  without  the 
slightest  difficulty  or  uncertainty.” — Morning  Post. 

To  be  had  of  all  Booksellers ,  and  at  the  Railway  Bookstalls. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
machines.  Prices,  £4  to  £30.  Easy 
terms,  from  ios.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5000  Testimonials. 
Free.  British  cycle 
MFG.  Go.,45,Everton  Rd., 
Liverpool:  Manchester  De- 
p6t:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School:  42,  High 
Street,  Camden  Town. 


PATENT  OFFICE 

2  7  MARTI  N  S  LAN  E 

LO  NDO  N.  ' 

INVENTIONS ATRADE  MARKS  REGISTERED 
.  PATENTS  BOUGHT  &  SOLD  . 
9  MONTHS  PROTECTION  50/- 
INVENTORS  GUIDE  CRATISonAPPLICATION 


GIVEN  AWAY  !— Your  Name  in  neat  Rubber  Type, 
your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 

Box,  and  Ink  Distributor  for  9d.,  post  free ;  with  Mark¬ 
ing  Ink, 

Is.  3d. 

Worth  tre¬ 
bleamount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp.  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp.  9d.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp.  Is.  ;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paper  and 
address  — Crystal  Palace  (John  Bond's)  Gold  Medal 
Marking  ink  Works,  7S.  Southgate  Road,  London,  N. 


SS3QTC-R.Y  HaOClXiNOESS, 

MA  X { 7 I' A CTUR E It  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

gleby  Works ,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
^-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c-, 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of.  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations ,  price  6d., post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 
Address-  ytf,  77,  and  78a ,  HIGHHOLBORN .  LOUDON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Salty  age,  London,  E.C. 
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[Price  One  Penny. 


WORK  WORLD. 


A  new  vibrating  sheep-shearer  has  been 
constructed,  and  an  extensive  plant  put 
down  in  Sheffield  for  the  manufacture  of  the 
appliance.  By  its  aid  a  long-woolled  horned 
sheep,  one  of  the  most  difficult  animals  to 
shear,  can  be  denuded  of  its  wool  in  from 
two  and  a  half  to  three  minutes. 

*  * 

A  carpet  costing  £200,000  decorates  the 
treasure  room  of  the  Maharajah  of  Baroda. 
It  is  about  10  ft.  by  6  ft.  in  size,  and  is  made 
entirely  of  strings  of  pure  pearls,  with  a 
centre  and  corner  circles  of  diamonds.  This 
useless  article  took  three  years  to  make,  and 
was  one  of  the  mad  freaks  of  Khande  Rao, 
who  intended  to  send  it  to  Mecca  to  please 
a  Mohammedan  lady. 

*  # 

The  superior  conductivity  of  mercury 
over  water  renders  it  more  rapid  in  action 
as  a  cobling  agent,  and  it  is,  therefore,  sug¬ 
gested  as  a  medium  for  quenching  small 
drills  and  other  tools  when  heated  for 
hardening ;  the  object  plunged  into  the 
liquid  metal  must  be  held  down  in  it,  as,  if 
released,  it  would  float,  mercury  having 
about  twice  the  density  of  steel. 


As  a  proof  of  the  Japanese  aptness  as 
engineers,  we  note  a  recently  invented  patent 
recoil  mounting  for  three-  and  six-pounder 
Hotchkiss  breech-loading  guns.  Two  promi¬ 
nent  English  engineers  have  been  trying  for 
the  last  three  years  to  perfect  an  invention 
for  answering  the  same  purpose,  viz. — 
operating  the  breech  mechanism  so  that  the 
gun  is  unloaded  automatically. 

#  # 

Engineers,  gaugers,  and  others  when  test¬ 
ing  for  hole  accuracy,  frequently  smear  the 
mandril  gauge  with  a  fine  film  of  oil,  and,  in 
testing,  find  the  hole  to  be  rather  small.  If 
the  gauger  would  use  clean  tallow— which 
is  a  better  lubricant  than  oil— he  would  find 
that  the  same  gauge  that  did  not  go  through 
the  hole  and  oil  will  work  easily  with  a 
tallow  lubricant — an  important  difference 
where  minute  accuracy  of  boring  is  involved. 


For  drilling  glass  a  drill  may  be  made  out 
of  steel  wire,  getting  the  cutting  edge  like 
that  of  a  stone  drill,  with  the  corners  square 
and  sharp.  The  drill  is  heated  to  a  white 
heat,  and  dropped  into  cold  water.  It  is 
then  rotated  in  a  drill-stock,  with  the  cutting 
edge  kept  wet  with  a  solution  of  camphor  in 
turpentine.  By  this  means  a  hole  can  be 
cut  through  glass  $  in.  thick  in  about  one 
minute.  If  the  glass  is  thin,  fix  writing 
paper  on  each  side  with  ordinary  gum. 

*  * 

Fibre  has  been  tried  on  a  tramway  as  a 
material  for  the  gearing,  the  wheel  teeth  of 
the  train  connecting  the  electro-motor  with 
the  running  axles  being  arranged  to  run  in 
oil ;  this,  however,  has  resulted  in  failure 
through  the  disintegration  of  the  fibre,  and 
metal  wheels  have  been  substituted.  The 
object  of  using  the  fibre  was  to  avoid  noise. 
It  might  be  -worth  while  to  try  hornbeam 
for  the  teeth  of  the  gear  wheels. 

*  * 

An  electric  railway  is  projected  from  St. 
Louis  to  Chicago,  250  miles.  This  road  will 
follow  a  straight  line  between  the  two  cities, 
and  will  be  constructed  in  six  months,  at  a 
cost  of  $6,600,000.  The  cars  will  run  on  the 
trolley  system  by  electricity,  each  car  having 
a  machine  with  a  man  in  attendance.  The 
speed  is  to  be  100  miles  per  hour,  the 
distance  from  St.  Louis  to  the  World’s  Fair 
being  thus  covered  in  two  and  a  half  hours. 

*•  * 

Bolts  which  have  to  sustain  any  great 
tensile  strain  should  have  their  threads 
properly  cut  in  the  lathe.  Threads  formed 
by  stocks  and  dies  get  their  form  partly  by 
the  cutting  action  and  partly  by  the  com¬ 
pression  of  the  dies,  hence  the  threads  that 
are  cut  in  the  lathe  out  of  the  solid,  as  it 
were,  are  the  best  on  account  of  the  fibre  of 
the  material  remaining  intact.  This  would 
not  be  the  case  where  part  of  the  thread  had 
been  pressed  into  shape.  The  same  rule 
should  be  observed  with  nuts  that  have  to 
bear  a  great  shearing  strain  in  comparison 
to  the  sectional  area  of  the  thread. 

*  * 

A  fly-wheel  that  recently  burst  in  America 
from  the  effect  of  centrifugal  force  upon  its 
rim  has  been  replaced  by  a  wooden  one. 


Wood  has  the  advantage  of  possessing  a 
greater  tensile  resistance,  weight  for  weight, 
than  metal,  and  it  is  found — after  making- 
allowances  for  additional  weight  of  junction 
bolts  and  loss  by  joints — that  the  ratio  of 
the  limiting,  or  bursting,  velocities  of  wheels 
made  of  ash  is  to  that  of  iron  as  2'63  to  1, 
and  the  ratio  for  hornbeam  as  2'95  to  1.  The 
disadvantage  of  wood  for  this  purpose  lies 
in  the  amount  of  labour  consumed  in  build¬ 
ing  up  the  wheel.  Steel  is  twice  as  strong 
as  cast-iron  in  its  resistance  to  centrifugal 
force. 

#  * 

Satisfactory  experiments  have  been  made 
on  copper-plating  sheet  zinc  for  building 
purposes.  The  zinc  combines  well  with 
copper,  and  can  be  coated  by  either  galvanic 
or  ordinary  process.  One  part  of  refined 
verdigris  and  twelve  parts  tartar  are  dis¬ 
solved  in  twenty-four  parts  of  water,  and, 
when  boiling,  three  or  four  parts  of  Spanish 
white  are  added.  The  dark  blue  liquid  is 
filtered  off  from  the  precipitate  formed,  and 
can  be  used  either  as  a  b..th  for  the  sheet 
zinc  or  for  the  production  of  a  copper- plating 
paste.  To  coat  an  immovable  zinc  object 
with  copper,  the  article,  after  being  cleaned, 
is  painted  with  the  copper  solution  and 
chalk  compound,  and,  after  drying,  brushed. 

*  * 

Instantaneous  photographs  of  the  lips  of 
a  speaker,  reproduced  so  that  a  deaf-mute 
can  understand  what  has  been  said,  are  to 
be  improved  by  a  process  and  an  invention 
called  the  “  phonoscope.”  The  changes  of 
the  lips  in  speaking  are  so  rapid  that  fifteen 
photographs  a  second  are  required  to  give 
a  good  result.  Moreover,  several  sets  of 
images  for  the  same  phase  are  taken,  so  that 
nothing  essential  should  be  omitted.  The 
whole  head  and  bust  of  the  speaker  is 
photographed  so  as  to  get  the  benefit  of  the 
expression.  In  the  phonoscope  the  positives 
are  arranged  around  the  periphery  of  a  disc 
which  is  rapidly  turned  by  a  handle..  A 
second  disc,  having  a  single  window  in  it 
just  opposite  the  plates,  is  also  rotated  b> 
the  same  handle,  but  at  a  much  higher  speed 
than  the  other.  A  beam  of  sunlight  illumi¬ 
nates  the  plates  from  behind.  This  all 
perfected,  we  shall  possess  veritable  “  speak¬ 
ing  likenesses”;  the  family  album  will 
contain  photographs  which  will  not  only 
smile,  but  speak,  or  appear  to  speak. 
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COUNTRY  CARPENTRY:  A  COVV  LODGE 
OF  WOOD. 


BY  CHOPSTICK. 


In  ray  paper  in  No.  169  I  described  the 
framing  of  cow  lodge,  and  I  cannot  do  better 
than  devote  this  chapter  to  the  inside  fittings 
of  the  same  ;  but  before  commencing  on 
them  we  will  cover  the  woodwork  outside, 
as  it  was  left  as  a  skeleton.  This  can  be 
described  in  a  few  words,  as  it  will  be 
weather-boarded,  as  it  is  called  ;  and  though 
familiar  enough  to  the  country  carpenter  in 
the  south,  my  northern  readers  will  most 
likely  never  have  seen  it.  And  I  would 
recommend  them  to  adopt  the  fashion  at 
once,  as  there  is  nothing  to  beat  it  for 


warmth,  dry¬ 
ness,  cheapness, 
or  durability. 

The  boarding 
is  cut  feather- 
edged,  as  it  is 
called— that  is, 
about  1  in.  thick 
at  one  edge  and 
only  I  in.  at  the 
other.  The  usual 
way  is  to  cut  it 
out  of  7  in.  by 
2|  in.  battens 
(red  deal,  mind; 
not  spruce), 
each  batten 
making  four 
boards,  by  cut¬ 
ting  it  as  shown 
in  Fig.  1,  which 
is  a  section  of 
batten  after 
being  sawn. 
Before  com¬ 
mencing  board¬ 
ing,  the  “stops” 
must  be  put  on 
each  post. 
These  are 
shown  in  sec¬ 
tion  in  Fig.  3  at 
a,  B  being  the 
post.  They  are 
usually  about 
3  in.  by  1  j  in.  ; 
and  by  nailing 
them  on  the 
post,  so  as  to 
project  1|  in. 
over  one  side, 
they  form  the 
stops  for  the 
boards  running 
both  ways. 


nail  temporarily  (as  at  E,  Fig.  2)  at  three  or 
four  places  in  the  length  of  lodge,  having 
one  about  1  ft.  from  each  end,  and  the  others 
about  equal  distances  between.  These  are 
called  “  tack  ”  nails,  and  are  used  to  lay  the 
next  board  on  while  it  is  marked  to  the 
length,  and  afterwards  nailed.  Each  suc¬ 
cessive  board  is  put  on  in  the  same  way, 
drawing  the  “tack”  nails  out  as  we  go  up  ; 
and  when  you  once  get  into  the  way  of 
working,  it  is  astonishing  how  much  ground 
— or,  perhaps  I  should  say,  how  much  frame¬ 
work — can  be  covered  in  a  day.  In  nailing 
the  boards  on,  the  nails  should  be  placed  so 
as  to  just  clear  the  edge  of  the  board  under¬ 
neath,  as  if  they  are  driven  through  both 
boards,  and  then  the  boards  shrink,  one  or 
both  is  bound  to  split ;  whereas,  if  only  one 


divided  into  six  stalls,  f  being  the  pen-posts, 
G  the  manger-posts,  and  H  the  manger.  Fig.  5 
shows  one  pen,  and  also  a  section  of  manger. 
It  is  not  shown  to  scale,  but  will  give  a  good 
idea  of  the  look  of  the  thing  itself.  The 
first  thing  will  be  to  prepare  the  posts,  and 
these  I  will  suppose  to  be  sawn  out ;  though, 
as  they  often  have  to  be  chopped  up,  my 
paper  on  fencing  will  suffice  for  all  jobs 
where  that  is  the  case,  and  I  will  not  enter 
into  it  now.  Therefore,  take  one  of  the  long 
posts,  and  set  out  a  mortise  at  6  in.  from 
the  top,  and  another  2  ft.  lower  down  (2  ft. 
between  the  mortises) ;  then  run  a  centre 
line  down  the  edge  of  post,  and  bore  two 
li  in.  holes  for  each  mortise,  placing  the 
point  of  auger  on  the  centre  line,  and  letting 
the  hole  just  touch  the  cross  lines  ;  then  cut 

out  the  wood 
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Cow  Lodge  of  Wood.  Fig.  1. — Batten  cut  Into  Weather-boarding.  Fig.  2.— Detail  of  Weather-boarding  when 
fixed.  Fig.  3.— Plan  of  ditto,  showing  Stop.  Fig.  4. — Elevation  of  Stalls  and  Manger.  Fig.  5.— Side  Elevation 
of  Pen,  showing  Section  of  Manger.  Fig.  6.— Pen-Post.  Fig.  7.— Manger-Post  (Front).  Fig.  8. — Ditto,  ditto 
(Side).  Fig.  9.— Rail,  showing  Ends.  Fig.  10.— Broad  Axe  Fig.  11. — Right  Shape  of  Handle  (Sideways). 
Fig.  12.— Wrong  Shape  of  ditto.  Fig.  13.— Section  of  Axe,  showing  Edge  ground  the  wrong  way.  Fig.  14. — 
Ditto,  ditto,  with  Edge  ground  the  right  way.  A,  Stop  fixed  to  Corner-Post;  B,  Corner  Post ;  C,  Taper 
Piece  to  cant  Bottom  Board ;  D,  Weather-board  ;  E,  Tack  Nail ;  F,  Pen-Posts  ;  G,  Manger-Posts ;  H,  Manger ; 
I,  Pins  in  Pen-Posts ;  K,  Ditto  in  Manger-Posts ;  L,  Bevel  on  Manger-Posts ;  M,  Back -board  of  Manger ; 
N,  Bottom  of  Back  Manger ;  0,  Bottom  Rail ;  P,  Division  Board  of  Manger  ;  R,  Front  of  Manger ;  S,  Bottom 
of  Front  Manger  ;  T,  Iron  Slide. 


Having  fixed  all  the  stops,  cut  out  some 
taper  pieces  about  6  in.  long,  tapering  from 
|  in.  to  nothing,  and  nail  them  on  the  sills 
at  intervals  of  about  18  in.  These  are  to 
cant  out  the  bottom  board  (one  is  shown  in 
its  place  at  c,  Fig.  2).  When  these  are  fixed 
the  bottom  board  can  be  nailed  on,  keeping 
the  side  which  is  square  with  the  thickest 
edge  inside — that  is,  towards  the  frame¬ 
work  —  and  placing  the  nails  about  1  in. 
from  bottom  edge  only.  Do  not  nail  the 
top  edge.  Of  course,  the  boards  will  need 
splicing,  as  they  will  not  be  long  enough  to 
reach  the  whole  length  of  building  :  a  square 
butt-joint  will  do,  but  it  must  be  on  a 
quartering,  so  that  both  ends  can  be  nailed 
securely  ;  and  do  not  splice  two  following 
boards  at  the  same  place.  We  have  now 
fixed  one  board  the  whole  length  of  the 
lodge  (as  d,  Fig.  2).  Now  measure  up  in. 
from  bottom  edge  of  board,  and  stick  in  a 


is  nailed  through,  it  gives  a  chance  for 
them  to  shrink  or  swell  without  doing  any 
damage. 

I  think  this  is  sufficient  instructions  for 
the  weather-boarding  ;  so  we  will  proceed 
with  the  inside  stalls  and  mangers,  which, 
though  simple  enough  to  those  who  have 
been  brought  up  to  it,  as  I  have,  would  be 
rather  perplexing  to  a  novice  who  had  to 
take  his  instructions  from  one  of  the  old 
style  of  farmers,  whose  opinion  of  him  would 
not  be  very  flattering  if  he  did  not  under¬ 
stand  at  once  what  was  required  of  him. 

The  lodges  are  usually  divided  into  spaces 
to  hold  two  bullocks  each  :  about  5  ft.  being 
the  proper  distance,  though  some  will  have 
larger  stalls.  They  should  not  be  smaller,  at 
any  rate;  and  as  the  lodge  under  consideration 
is  30  ft.  long,  it  will  make  six  stalls  of  5  ft. 
each,  thus  requiring  five  “  pens,”  as  the 
divisions  are  called.  Fig.  4  shows  the  lodge 


between  the 
holes,  and  the 
mortises  are 
finished  (see 
Fig.  6).  The  size 
of  mortises 
must  be  ob¬ 
tained  by  mea¬ 
suring  width  of 
rails,  which  is 
usually  4  in. ; 
but  do  not  get 
them  too  tight. 
All  the  long 
posts  must  be 
mortised  in  the 
same  way,  and 
a  |  in.  hole 
bored  through 
each  mortise 
(see.  Fig.  5,  i, 
which  also 
shows  how  far 
the  posts  should 
be  mortised  in). 

The  short 
posts  must  now 
be  prepared. 
First  measure 
the  width  of 
manger  -  board, 
which  will  most 
likely  be  11  in.; 
if  so,  make  the 
mortise  that 
distance  down 
from  the  top, 
and  through  the 
posts  flatways — 
not  in  the  edge, 
as  before.  These 
mortises  must 
also  be  large 
enough  for  the 


rails  to  slide  through  easily(see  Fig.  7).  When 
all  these  are  mortised,  and  pin-holes  bored  (k, 
Fig.  5)  through  centre  of  mortise,  they  must 
be  cut  as  in  Fig.  8.  The  bevel  should  be  about 
3  in.  and  the  top  edge  at  L  about  ^  in.,  letting 
the  bottom  come  what  it  will.  The  bevel 
in  all  the  posts  must  be  alike,  or  the  manger 
will  look  bad  when  finished.  The  dotted 
lines  in  Fig.  8  show  the  mortise.  Besides 
the  five  posts  for  pens,  we  also  require  two 
smaller  ones  for  the  ends,  to  fix  the  manger 
to.  These  must  be  mortised  in  the  same 
way,  but  with  small  mortise,  as  in  the  pen- 
posts,  F  ;  but  the  top  will  require  cutting  the 
same  as  the  other  manger-posts.  The  rails 
must  now  be  cut  to  the  right  length  (the 
top  ones)  and  “  ended  ’’—about  6  ft.  6  in. 
will  be  right — and  they  are  chopped  (as  in 
Fig.  9)  with  the  axe  ;  but  it  must  be  noticed 
before  doing  this  where  the  pens  come,  as 
some  of  the  rails  may  come  to  mortise  into 
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the  quartering,  and  some  to  nail  on.  These 
latter  will  only  require  “ending”  atone  end. 
The  bottom  rails  will  fix  in  the  brickwork 
at  one  end,  so  that  they  need  not  be  cut  yet 
to  length,  but  can  be  “  ended  ”  at  one  end 
only.  A  few  words  as  to  how  this  “  ending” 
should  be  done  will  not  be  out  of  place  here, 
as,  though  it  is  easy  enough  to  do  it  right, 

I  never  yet  saw  a  novice  who  could  do  it 
properly.  When  done  as  it  ought  to  be,  the 
rail  should  fit  the  mortise  the  whole  distance 
in,  which  it  will  do  if  cut  as  I  have  drawn 
it ;  but  the  tendency  of  most  people  is  to 
cut  it  wedge-shaped,  which  is  never  so  well, 
as  there  is  a  danger  of  splitting  the  post 
when  driving  it  on,  and,  at  the  same  time, 
it  fits  the  mortise  only  at  the  extreme  out¬ 
side,  and  the  consequence  is,  the  pin  has  to 
bear  the  stress  which  should  be  borne  by 
the  rail.  Another  thing  is,  that  while  it  is 
quite  possible  to  make  a  bad  job  with  a 
proper  tool,  it  is  quite  impossible  to  make 
a  good  job  with  a  bad  tool.  I  have  there¬ 
fore,  in  Figs.  10  to  14,  shown  the  difference 
between  a  good  and  a  bad  tool — in  this  case 
the  broad  axe,  one  of  the  most  necessary 
tools  for  the  country  carpenter.  The  proper 
shape  of  this  tool  is  shown  in  Fig.  10— both 
the  handle  and  the  axe  itself  ;  the  weight 
of  the  latter  should  be  about  5  lb.,  and  the 
length  of  the  former  2  ft.  over  all.  The 
handle  should  be  bent  sideways(as  in  Fig.  11 ), 
the  bend  being  close  to  the  axe-head,  and 
not  a  continual  curve  (as Fig.  12)  ;  the  blade 
of  axe  should  be  ground  on  both  sides  (as 
in  Fig.  14),  and  not  on  one  side  only  (as 
Fig.  13). 

I  will  not  take  up  more  space  with  the 
reasons  for  this  here,  as  they  will  be  given 
in  a  future  paper  ;  but  I  think  it  as  well 
to  just  give  an  idea  what  a  proper  axe  is 
while  showing  how  to  end  the  rails.  The 
holes  for  posts  should  now  be  dug— the  top 
rails  will  give  the  right  distance  from  back 
of  lodge ;  one  long  post  should  then  be 
placed  in  its  hole,  which  should  be  deep 
enough  to  leave  4  ft.  of  the  post  out  of  the 
ground  ;  then  level  across  from  the  bottom 
mortise  to  the  brick  foundation,  to  find  the 
place  to  cut  the  hole  for  that  end  of  bottom 
rail.  All  the  holes  can  then  be  cut,  the 
courses  of  bricks  forming  a  guide  for  height, 
las  they  will  most  likely  be  level.  After 
these  holes  are  all  cut,  measure  up  3  ft.,  and 
make  the  mortises  in  quartering  for  top 
rail,  where  they  come  right ;  but  if  none  of 
them  come  right  for  mortising  into  the 
quartering,  a  line  must  be  made  along  the 
whole  length,  to  serve  as  a  guide  to  nail 
them  to.  The  two  pens  nearest  the  ends  of 
lodge  can  now  be  put  up.  Place  the  manger- 
post  in  its  hole  first,  then  slide  the  bottom 
rail  through  the  mortise  into  the  hole  in  the 
brickwork  made  for  its  reception  ;  then  put 
the  pen-post  in  its  hole,  and  put  the  top  rail 
in  its  mortise  at  back  of  lodge,  and  push  the 
jpen-post  forward,  guiding  the  rails  into  the 
imortises  at  the  same  time.  See  that  the 
jpost  is  upright  both  ways,  also  that  the  rails 
|ire  square  with  back  of  lodge,  or  parallel 
with  end  of  lodge.  The  hole  can  then  be 
filled  up  and  rammed  tightly,  especially  at 
the  bottom  of  the  hole,  after  which  the  pin¬ 
holes  can  be  bored  through  the  rails  and  the 
pins  inserted.  The  bottom  rail  must  also 
|be  wedged  tightly  in  the  brickwork,  keeping 
it  out  of  winding  with  the  top  rail. 

The  manger-post  can  now  be  fixed  by  pin¬ 
ning  to  the  rail,  keeping  it  the  right  distance 
from  the  back  of  lodge,  so  that  the  inanger- 
boards  come  right  without  any  cutting  ;  for 
instance,  if  the  boards  are  11  in.  by  fin.,  as 
is  usual,  the  post  must  be  just  a  full  2  ft. 
from  the  brickwork  to  where  the  front  of  | 


manger  is  fixed  at  the  bottom.  This  post 
can  now  be  rammed  up  as  before,  though  it 
is  not  obliged  to  be  fixed  so  tightly  as  the 
other,  as  it  is  impossible  for  it  to  move. 

This  pen  is  finished,  and  the  other  end 
one  must  be  put  up  in  the  same  way. 
These  two  will  then  form  guides  for  fixing 
the  others,  so  that  all  the  posts  are  straight 
along  the  front  and  all  the  rails  level  with 
each  other  at  the  top.  The  two  small 
manger-posts  can  now  be  put  up  at  the 
ends,  with  a  short  rail  on  a  line  with  the 
other  bottom  rails  for  bottom  of  manger  to 
lay  on. 

The  manger  can  be  fixed  next — the  sec¬ 
tion  in  Fig.  5  is  nearly  sufficient  explanation 
for  this — the  back-board,  m,  being  put  in 
firsthand  fixed  by  driving  a  few  nails  into 
the  joints  of  brickwork.  The  bottom,  n, 
must  then  be  fixed  close  up  to  m,  nailing  it 
firmly  to  the  rails,  o,  then  the  central"  di¬ 
vision,  p  ;  this  can  be  nailed  to  the  edge  of 
N.  Now  the  front,  r,  must  be  nailed  to  the 
osts  ;  and,  lastly,  the  bottom  board,  s,  must 
e  fixed  to  the  rails,  and  the  front  must  also 
be  nailed  to  it  along  the  bottom  edge.  This 
last  piece  will  require  bevelling  on  one  edge 
to  fit  the  front,  as  it  is  necessary  that  they 
should  fit  fairly  well,  or  the  corn  will  fall 
through  the  joints  to  the  ground.  It  will  be 
necessary  to  splice  all  the  manger-boards,  as 
they  will  not  be  30  ft.  long,  m  should  be 
spliced  just  in  front  of  the  rails,  so  that 
when  the  boards  are  nailed  on  the  splicing 
is  covered ;  p  the  same  ;  the  others  can  be 
spliced  anywhere  on  the  rails  and  posts 
respectively.  End  pieces  must  be  fitted  into 
the  mangers  at  each  end  only,  as  the  pen- 
boards  will  form  the  divisions. 

The  pen-boards  must  be  nailed  on  next, 
commencing  each  pen  at  the  long  post  and 
finishing  at  back  of  lodge.  Small  cleats 
must  be  nailed  to  bottom  of  manger  to  fix 
the  ends  of  boards  to.  The  space  under 
manger  may  be  left  open,  as  it  is  no  use  to 
waste  time  and  stuff  in  boarding  it.  In 
nailing  the  boards  on,  do  not  place  all  the 
nails  in  a  line  along  centre  of  rails,  but  put 
one  at  the  top  and  one  at  the  bottom  of  rail 
in  each  board,  as  I  have  shown  in  Fig.  5. 
There  will  then  be  no  fear  of  the  rail  split¬ 
ting,  which  it  would  be  likely  to  do  in  the 
former  case.  Do  not  cut  each  board  to  the 
length  as  they  are  put  on,  but  fit  them  to 
the  bottom,  and  leave  them  about  1  in.  off 
the  ground  ;  and  when  all  the  pens  are 
boarded,  mark  them  off  with  a  straight-edge 
and  cut  them  all  at  once.  This  is  rather 
hard  work,  but  it  is  much  the  best  and 
quickest  job.  The  slides,  t,  can  now  be  put 
in.  They  are  made  of  round  iron,  and  have 
a  ring  on  them  to  which  the  bullocks  are 
tied.  The  ring  is  then  free  to  slide  up  or 
down  with  the  movement  of  the  animal, 
thus  keeping  the  chain  tight  and  saving 
many  a  broken  leg.  Two  of  these  slides 
will  be  fixed  in  each  pen,  one  in  each  man¬ 
ger-post,  so  that  in  the  lodge  under  con¬ 
sideration  there  are  twelve  required. 

One  thing  I  have  omitted  to  mention — 
that  is,  all  the  posts  and  rails  should  have 
the  sharp  edges  chamfered  off  where  there 
is  nothing  coming  to  them,  as  sharp  edges 
are  dangerous  for  cattle  to  lie  down  on. 

The  cow  lodge  is  now  ready  for  occupa¬ 
tion,  as  far  as  the  carpenter’s  work  is  con¬ 
cerned  ;  and  I  hope  that  the  perusal  of  this 
paper  may  be  of  some  assistance  to  those 
who,  like  myself,  have  removed  far  from 
where  they  learnt  their  trade,  and  who  find, 
as  I  have  done,  that  they  almost  need  to  be 
apprenticed  again,  so  much  does  the  work 
and  the  methods  of  doing  it  differ  in  various  | 
parts  of  the  country.  i 
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In  my  next  paper  I  shall  deal  with  the 
preparation  and  putting  up  of  rough  or  farm¬ 
yard  fencing ;  and,  as  I  have  said,  I  will 
give  any  needy  one  advice  in  the  “  Shop  ” 
columns,  if  they  will  only  ask  for  it. 


HOW  TO  BIND  BOOKS. 

BY  “U.  S.  TINKER.” 

How  often  is  it  that  we  amateurs  wish  that 
that  paper-covered  book  or  pamphlet  had  a 
stiff  cover  so  that  it  would  stand  up  in  the 
book-case  as  other  books  do,  and  also  a  label 
on  its  back  so  that  we  could  find  it  without 
having  to  handle  over  a  pile  of  papers,  pam¬ 
phlets,  etc.,  and  in  a  great  many  cases  it  is 
the  bottom  one  !  My  method  of  binding  is 
very  simple,  and  a  cheap  paper  -  covered 
book  can  be  made  to  look  quite  as  well 
as  the  cloth-bound  books ;  and  as  cheap 
editions  of  a  great  many  desirable  books 
(with  paper  covers)  are  now  published,  the 
amateur  can  easily  and  cheaply  bind  such. 

My  experience  has  proved  that  the  best 
paste  to  use  is  made  from  “  gum  traga- 
canth,”  to  prepare  which  it  is  only  necessary 
to  fill,  say,  a  two-ounce  wide-mouthed  bottle 
with  the  gum,  and  then  fill  up  with  water, 
and  let  it  stand  a  day,  wdren  you  will  have  a 
paste  that  will  spread  easily,  keep  well,  and 
stick. 

The  first  thing  to  do  is  to  remove  the 
paper  covers  from  the  book  very  carefully, 
and  also  the  part  that  covers  the  back 
which  contains  the  label  or  name  of  book. 
Then  take  some  good  print  or  book  paper, 
and  fold  it  to  make  two  or  four  leaves 
exactly  the  size  of  book.  Place  similar  fly¬ 
leaves  on  front  and  back  of  book,  and  paste 
the  edge  (back)  on  the  book.  Then  take 
an  awl,  if  book  is  not  over  £  in.  thick, 
and  put  two  or  three  holes  about  T3g  in. 
from  back  ;  or  if  it  is  put  together  with 
staples,  as  is  quite  common  now,  put  the 
holes  at  same  distance  from  back  as  they 
are.  If  the  book  is  up  to  I  in.  thick,  bore 
holes  with  a  small  broad  gimlet  or  twist 
drill. 

Now  thread  a  large  needle  with  some 
strong  tow  string,  and  draw  it  through 
each  hole,  letting  it  project  about  1|  in. 
in  front  and  back  of  book ;  fray  out 
each  end,  and  paste  it  down  to  fly-leaves. 
Procure  some  straw-  or  paste-board  about 
T\  in.  thick,  and  cut  it  exactly  the  size  of 
book  lengthways,  and  wide  enough  to  just 
come  to  the  holes  through  which  the  strings 
pass  ;  then  paste  one  on  each  side  of  book. 
For  the  back  you  will  require  some  sized 
curtain  stuff,  which  can  be  procured  for 
a  very  few  pence  per  yard,  and  window 
width.  Red  colour  suits  my  fancy,  as 
it  looks  well,  but  the  taste  of  others  may  be 
different.  Take  a  piece  about  2  in.  longer 
than  the  book,  and  wide  enough  to  reach 
round  back  of  same,  and  lap  on  each  cover 
about  J  in.  Fold  each  over  1  in.,  or  enough 
so  that  it  will  be  exact  length  of  book,  and 
paste  them.  Then  paste  inside  of  book  well, 
and  place  around  back  and  into  sides.  Trim 
the  paper  covers  so  that  they  will  fit  front 
and  back  covers  nicely,  and  paste  them 
on  ;  and  if  you  succeed  in  saving  the  title 
from  back  of  book,  if  it  has  one  (if  not, 
write  one  neatly  and  paste  it  on  same),  and 
then  place  between  two  smooth  boards,  and, 
with  a  heavy  weight,  press  it  for  at  least 
forty-eight  hours  until  it  is  thoroughly  dry, 
you  will  have  a  bound  volume  of  which 
you  need  not  be  ashamed,  and  it  will  stand 
on  its  end  in  case  as  more  expensive  books. 

Sometimes,  when  I  have  books  in  press,  I 
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cover  the  edges  with  dyes,  such  as  are 
used  for  colouring  cloth  ;  the  neatest  colour 
is  red.  Dissolve  the  contents  of  package 
in  a  four-ounce  bottle,  and  you  will  have 
enough  to  last  you  several  years,  as  it  re¬ 
quires  but  a  small  quantity  to  colour  the 
edges  of  an  average-sized  book.  Put  the 
colouring  on  with  a  camel-hair  brush. 


HOOT  AN1)  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

The  way  to  fit  the  Welts — Method  of 
making  Threads. 

The  ivay  to  jit  the  Welts. — With  regard 
to  the  welts,  you 
have  them  already 
divided  into  two 
long  strips,  and 
quite  wet.  I  will 
here  explain  their 
further  prepara¬ 
tion. 

You  first  want 
what  is  called  a 
welt  mill.  This  is 
a  tool  that  does 
not  cost  much,  is  a 
very  handy  one, 
and  would  be 
rather  hard  to 
make.  Both  sides 
of  it  have  gra¬ 
duated  steps,  which 
must  be  equal  one 
with  the  other  on 
each  side.  It  is  a 
piece  of  brass  or 
zinc,  on  a  block  of 
wood,  having  the 
brass  standing  up 
on  each  side  and 
formed  into  steps, 
as  shown  at  A,  a 
(Fig.  1).  It  is 
placed  upon  the 
knee,  and  the  strap 
must  then  pass 
under  your  foot, 
over  your  knee, 
and  over  the  mill 
at  b.  Then,  by 
heavily  pressing 
down  the  toe,  you 
will  be  able  to 
hold  the  mill  firmly 
on  your  knee.  This 
is  generally  done 
on  the  left  knee. 

Then  you  want 
your  quite  sharp 
knife,  with  a  keen, 
not  a  rough  edge. 

The  welt  must  be  laid  on  the  flat  of 
brass,  between  the  two  racks  a  and  a,  grain 
side  downwards,  with  about  a  couple  of 
inches  hanging  over  the  front,  as  at  c.  You 
then  pick  two  of  the  ratchets,  one  on  each 
side,  and  lay  the  knife  in  them,  the  edge 
being  in  their  deepest  corner,  holding  it 
there  very  firmly  or  you  will  blunt  the  knife 
should  the  pulling  at  the  welt  shake  it  about. 

You  pick  the  ratchets  high  enough  to 
just  admit  of  the  blade  of  the  knife  pressing 
into  the  welt,  in  order  that  you  may  takeoff 
only  the  smallest  possible  shaving  at  a  time. 
This  is  done  by  holding  the  knife,  d,  with  the 
right  hand,  and  pulling  the  welt,  e,  with  the 
left  until  the  shaving  is  taken  off  at  f  to  c. 
Then  reverse  the  welt,  take  c  in  the  left 
hand,  place  the  knife  in  the  same  position, 
and  take  a  shaving  off  the  remaining  por¬ 
tion  of  the  welt. 


For  most  work,  it  is  well  to  take  the 
finest  possible  layer  off  the  grain  side,  and 
this  is  very  easily  done  by  repeating  the 
above  process,  this  time  with  the  grain  up¬ 
wards,  and  with  the  least  possible  extra 
pressure  on  the  knife. 

If  the  welts  bought  are  of  the  proper  sub- 
tance,  this  will  be  all  that  it  is  necessary  to 
take  off  of  them  ;  but  if  you  want  them 
lighter  take  them  down  from  the  flesh  side 
by  the  same  means  as  above  described,  going 
down  a  rack  at  a  time  (one  each  side)  till 
you  get  them  the  required  substance. 

The  welts  next  need  to  have  an  angular 
piece  taken  off  from  the  grain  side  the  whole 
way  down.  This  is  about  two-thirds  of  the 


Eoot  and  Shoe  Making.  Fig.  1.— Welt  Mill,  showing  how  to  thin  Welt  down  to  Substance  required 
and  Position  of  Knife.  Fig.  2.— Welt,  showing  Position  of  Knife,  stuck  in  Board  to  take  the 
Strip  off  one  Side.  Fig.  2  A. — Transverse  Section  of  same,  Arrow  showing  place  for  Stitch. 
Fig.  3.— Flax  or  Hemp,  with  Fibres  untwisted  ready  to  break  asunder.  Fig.  3  A.— Strand  broken 
off  ready  to  form  Taper.  Fig.  4.— Eight  Strands,  showing  the  Position  they  occupy  in  forming  a 
Taper.  Figs. 5,  5A. — Showing  howthe  Thread  is  waxed,  and  the  Position  of  both  hands  in  doing  so. 

way  through  and  about  TY  in.  wide  (as  a  in 

Fig.  2). 

This  proceeding  will  show  the  welt  when 
turned  over — that  is,  grain  side  down — with 
an  end  (see  Fig.  2a  )  ;  and  this  is  the  posi¬ 
tion  in  which  it  is  held  while  it  is  being  sewn 
in  for  the  boot.  The  arrow  indicates  where 
the  sewing-awl  has  to  pass  through. 

If  this  piece  be  skived  for  about  2  in. 
at  B  (Fig.  2),  the  best  way  to  take  the  re¬ 
mainder  off  is  by  digging  the  point  of  the 
knife  into  the  cutting-board,  at  such  an 
angle  that  the  welt  can  pass  between  it,  the 
board,  and  the  first  and  second  joint  of  the 
forefinger  of  the  right  hand.  Then,  when 
the  welt  is  pulled  at  b,  with  the  left  hand, 
this  angular  piece  will  come  clear  off.  The 
position  of  the  knife,  hand,  and  welt  can  be 
seen  in  the  diagram. 

Now  suppose  the  boot  to  be  between 


your  knees,  toe  towards  you,  you  start  sew¬ 
ing  in  the  welt  at  the  left  corner  of  the  seat, 
up  the  waist.  If  it  be  the  right  boot,  this 
side  of  the  waist  (the  inside)  will  be  the 
longest.  Whichever  it  is,  it  must  be  mea¬ 
sured  from  this  point — namely,  with  the 
welt — to  just  the  corner  of  the  joint  of  the 
sole.  Then,  marking  the  joint  at  this  point, 
in  order  to  know  the  length  it  is  to  be  in  the 
waist,  you  skive  the  welt  down  for  this  dis¬ 
tance  to  about  half  the  substance,  taking 
the  skivings  off  from  the  grain  side.  Then 
the  welt  is  ready  for  sewing  in. 

Method  of  making  Threads. — In  what  I 
have  already  written  referring  to  threads 
(or  waxed  ends,  as  they  are  so  often  called), 
I  have  spoken  of 
“  No.  9  Patent  ” 
flax.  It  is  well  to 
mention  here  that 
this  is  very  nice 
for  stitching,  or 
any  light  sewing. 
Hemp  cannot  well 
be  used  for  such 
work,  although  for 
very  heavy  work 
hemp  is  best. 
There  are  many 
kinds  of  hemp,  all 
cheaper  than  flax. 
As  my  readers  will 
constitute  many 
novices,  and  prac¬ 
tised  hands  know 
the  uses  of  hemp, 
I  shall  deal  only 
with  No.  9,  it  being 
both  the  easiest  to 
make  the  threads 
with  and  also  the 
easiest  to  use  after. 

You  need  a  small 
tin  box— any  box 
will  do,  so  long  as 
it  has  a  lid  and  is 
large  enough  to 
take  the  ball  of 
flax.  It  must  have 
a  small  hole  in  the 
centre  of  the  lid, 
and  previous  to 
putting  the  ball 
into  the  box  you 
must  push  out  the 
centre  of  the  ball, 
in  order  that  you 
may  find  the  end 
of  the  flax.  Then 
put  this  end 
through  the  hole 
in  the  lid,  and  fix 
the  lid  on  to  the 
box.  Do  not  start 
a  ball  of  flax  or  hemp  from  the  outside,  or 
before  it  is  half  used  up  it  will  get  into 
a  tangle  and  be  spoilt. 

I  will  first  describe  how  to  make.  welt 
threads.  The  stitching  and  heel  will  be 
made  in  the  same  way,  but  their  number  of 
strands  (which  I  will  explain  later  on)  will 
be  different.  For  sewing  gents’  boots  (if 
they  are  of  a  medium  substance)  you  will, 
need  about  fifteen  strands  ;  if  ladies’,  about 
twelve ;  if  stouter  work,  then  eighteen  and 
fifteen  ;  if  lighter,  thirteen  and  ten. 

Place  the  box  at  your  right-hand  side 
whilst  sitting.  Take  the  end  in  the  right 
hand,  and  run  all  flax  (as  you  want  it) 
through  the  thumb  and  fingers  of  the  left, 
so  that  if  any  irregularity  presents  itself  you 
can  take  this  out  or  throw  it  away.  If  it  be 
only  a  small  lump  it  can  be  picked  out  with 
the  teeth,  holding  either  side  with  each 
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hand.  To  start,  hold  the  flax  about  6  in. 
from  the  end  with  the  left  hand  ;  lay  it  on 
your  thigh  about  9  in.  from  the  right  knee, 
and  roll  the  end  down  to  the  knee  with  one 
long  sweep  of  the  right  hand.  When  at  the 
bottom,  press  it  tightly  on  to  the  knee,  and 
give  the  flax  a  jerk  with  the  left  hand.  This 
untwists  the  fibres.  When  asunder  each 
end  will  be  quite  flossy  (see  Fig.  3),  and 
when  smoothed  down  will  be  as  shown 
in  Fig.  3  a. 

The  end  piece  is  thrown  away,  and  you 
measure  off  the  length  the  thread  is  re¬ 
quired  to  be.  This  is  generally  about  three 
yards  long ;  less  is  better,  as  of  course 
every  time  they  are  pulled  through  to  set  a 
stitch  it  helps  to  wear  them  away. 

The  length  can  be  judged  by  putting  out 
the  two  arms  nearly  as  far  as  they  will  go, 
and  then  again  about  half  the  distance,  or 
from  one  hand  to  the  nose.  At  this  place 
untwist  and  break  as  before,  this  time  put¬ 
ting  the  two  ends  together,  but  not  exactly 
level  with  each  other.  You  now  draw  the 
two  strands  through  the  left  hand,  leaving 
the  same  on  your  left  side,  while  you 
again  unravel  and  break  it ;  and  this  is  re¬ 
peated  each  time  you  add  a  strand,  breaking 
it  off  at  irregular  distances  at  each  end  so  as 
to  form  the  two  tapers  which  are  to  re¬ 
ceive  the  bristles.  By  looking  at  1,  2,  3,  4, 
5,  6,  7,  and  8  (Fig.  4),  you  will  see  how  the 
taper  is  made  ;  for  when  you  have  sufficient 
strands  this  will  twist  into  a  very  fine  taper. 

A  wetted  and  twisted  thread  is  not  so 
strong  as  a  waxed  and  twisted  one  ;  but  a 
wetted  thread  is  very  even  to  use  and  easy 
to  wax ;  therefore,  I  would  advise  first  the 
making  of  one  or  two  in  this  way.  Draw 
the  thread  through  a  little  water  and  then 
through  the  thumb  and  finger,  to  take  the 
;  surplus  water  off ;  put  the  centre  of  the 
thread  over  either  a  hook  in  the  wall  or  a 
:  smooth  nail  in  the  window-sill,  then  stand 
up,  and,  with  your  right  foot  on  a  stool  or 
;  chair,  and  holding  one  end  or  taper  of 
the  thread  with  three  fingers  of  the  left 
hand,  leave  the  thumb  and  forefinger  free, 
and  with  these  hold  the  other  end,  about 
:  8  in.  or  9  in.  from  the  point.  You  put  the 
point  on  your  knee,  as  you  did  in  cast¬ 
ing  *  off  the  thread,  and  twist  it  in  a 
similar  way,  holding  it  while  you  twist  it 
!  by  the  pressure  of  the  right  hand  upon  the 
knee.  Then  let  go,  with  the  thumb  and 
finger  of  the  left,  that  the  twisting  may  go 
quite  up  the  half. 

Do  not  twist  too  much — about  a  dozen 
times  ought  to  be  enough — and  this  you 
repeat  exactly  on  the  other  side,  being 
careful  each  time  not  to  tangle  the  tapers 
or  twist  them  so  near  the  end  as  to  twist 
them  off. 

_  This  done,  put  one  end  in  each  hand,  let¬ 
ting  the  left  go  forward  and  the  right  back¬ 
ward  ;  then  reverse  them  so  that  about  two 
feet  pass  round  the  nail  or  hook,  and  that 
the  centre  of  the  thread  may  take  a  little  of 
the  twist  from  each  side,  and  retain  it  it¬ 
self.  Then  put  the  two  ends  together  and 
hold  them  in  the  left  hand  very  tightly, 
while  briskly  rubbing  them  down  with  a 
piece  of  old  white  rag.  This  should  make  it 
smooth  and  rather  wiry.  A  limp  thread  is 
not  nearly  so  nice  to  work,  and  is  caused 
either  by  the  thread  not  being  wet  enough 
when  rubbed  down  or  not  twisted  enough, 
or  it  may  be  that  it  was  not  rubbed  till 
dry. 

In  taking  it  off  the  hook,  see  that  it 
does  not  get  twisted  up  and  tangled  ;  and 

*  The  process  of  putting  the  strands  of  hemp  or 
flax  together.  When  the  last  strand  is  in  it  is 
‘  casted.” 


when  off  the  hook,  just  pass  it  through  the 
thumb  and  finger  to  rub  out  any  surplus 
twist,  which  it  would  otherwise  hold  and 
give  trouble  while  waxing. 

The  waxing  is  not  difficult  to  learn, 
though  rather  unpleasant  until  you  get  the 
knack,  since  it  sticks  to  the  hands.  I  will 
tell  you  the  way  (without  holding  the  wax  in 
a  piece  of  leather)  that  you  are  most  likely 
to  obviate  this. 

Now  wind  the  thread  once  round  the 
left  hand,  and  let  one  end  hang  over 
each  side  as  at  Fig.  5,  in  which  a  should 
be  about  two  feet  long.  Then  lay  the  wax 
(a  piece  a  little  larger  than  a  walnut)  on 
the  first  and  second  finger  of  the  right 
hand,  as  illustrated  at  A.  Put  the  left  hand 
well  up  in  front  of  you  and  the  right  just 
underneath  it.  Lay  the  end  of  the  thread 
on  the  wax  at  A  ;  place  the  thumb,  b,  over 
it  to  keep  it  steady,  and  pull  the  right  hand 
dovyn,  letting  the  thread  pass  over  the  wax 
while  it  is  in  that  position  until  you 
liberate  the  thread  at  the  taper.  This  you 
do  two  or  three  times,  until  it  is  nicely 
covered  with  wax. 

Now  take  it  off  the  hand  and  wind  the 
part  round  that  has  been  waxed,  and  do 
the  next  two  feet,  and  so  on  till  the  whole 
is  done  ;  but  every  time  you  draw  the  wax 
down  you  will  find  it  best  to  just  lightly 
rub  the  wax  on  the  knee — not  sufficient  to 
take  the  hardness  out  of  it,  but  enough  to 
prevent  it  adhering  to  the  fingers. 

For  a  waxed  and  twisted  thread,  you  cast 
it  off  as  shown  above.  Do  not  wet  it,  but 
wax  it  instead,  and  then  twist  as  above 
explained,  and  rub  it  down,  not  with  rag, 
but  with  a  piece  of  upper  leather.  'A  piece 
of  calf  is  best  for  this  purpose,  as  it  has 
oil-dressing  in  it  enough  to  make  it  work 
easy  and  well  over  the  thread.  This  you 
rub,  up  and  down,  the  length  of  the  half 
or  double  thread.  Separate  the  two  ends 
and  rub  the  twist  out  as  with  the  wetted 
one ;  and  when  you  have  seen  that  the 
tapers  are  well  waxed,  you  can  twist  their 
extreme  ends  a  little  more  on  the  knee, 
and  they  are  ready  to  receive  the  bristles. 
This  point  I  want  you  to  well  understand, 
in  order  that  you  may  not  be  troubled 
every  stitch  with  one  or  the  other  bristles 
coming  off. 


PHOTOGRAPHIC  EXPERIMENTS. 

CURIOUS,  AMUSING,  AND  INSTRUCTIVE. 
BY  WALTER  E.  WOODBURY. 

Photographing  a  Crowd  op  Three — Frost 
Pictures  —  Photographing  Colours  cor¬ 
rectly— Pictures  in  any  Colour— A  Simple 
Method  op  Enlarging— Distorted  Images— 
A  Picture  in  a  Bottle. 

Photographing  a  Croivd  of  Three—  For  this 
purpose  two  large  unmounted  mirrors,  at 
least  8  ft.  high,  are  required.  The  best  plan 
is  to  take  your  camera  to  some  manufacturer 
of  large  mirrors  and  obtain  his  permission 
to  make  use  of  two  on  his  own  premises  for 
a  short  time.  In  a  well-lighted  room  place 
the  two  mirrors  (a,  a)  at  right  angles  to  each 
other  as  shown  in  the  accompanying  sketch, 


and  arrange  three  persons  (b,  c,  d)  in  the 
recess  thus  formed.  The  effect  is  imme¬ 
diately  apparent  to  the  eye.  The  three 


individuals  will  be  multiplied  into  a  crowd 
of  thousands  and  thousands,  increasing  in 
number  as  they  are  apparently  distant  away. 
The  camera  is  then  brought  into  position, 
and  a  lasting  photograph  can  be  made  of 
this  peculiar  sight. 

Frost  Pictures. — The  beautiful  and  fan¬ 
tastic  designs  made  by  King  Frost  are  too 
well  known  during  cold  winters  to  need  any 
description.  The  following  is  a  method  by 
means  of  which  lasting  pictures  can  be  made 
of  the  beautiful  but  fleeting  designs.  On  a 
very  cold,  frosty  day,  coat  a  glass  plate  with 
a  plain  collodion,  and  when  set  immerse  it 
in  water  containing  a  little  salt  until  all 
greasiness  has  disappeared.  Then  place  the 
plate  in  a  cold  place  until  a  frozen  image 
forms  itself.  When  this  takes  place,  fix  the 
plate  on  to  a  board  covered  with  black 
velvet,  and  make  a  negative  with  a  slow  and 
thickly  coated  plate. 

Similar  crystallic  designs  can  be  made  at 
any  time  by  coating  a  plate  with  a  saturated 
solution  of  Epsom  salts,  and  allowing  it 
to  dry,  which  it  does  in  the  most  beautiful 
crystalline  forms. 

Photographing  Colours  correctly. —  The 
principal  defect  in  modern  photography  is 
its  inability  to  reproduce  colours  with  their 
correct  relative  value.  Thus,  for  instance, 
with  a  light  yellow  disc  on  a  dark  blue 
ground,  the  yellow  appears  to  be  consider¬ 
ably  lighter  than  the  view,  but  in  a  photo¬ 
graph  it  would  appear  dark  on  a  light 
ground.  In  photographing  coloured  objects 
the  following  method  of  isochroinatic  photo¬ 
graphy  is  greatly  to  be  preferred.  Take  an 
ordinary  dry-plate,  and  bathe  it  for  a 
couple  of  minutes  in  a  solution  of — Liquor 
ammonia,  1  part ;  water,  100  parts.  Then 
without  washing  immerse  in — Erythrosine, 
1  part  ;  water,  10,000  parts ;  ammonia,  10O 
parts. 

The  isochromatic  effect  is  _  considerably 
enhanced  if  a  stripped  collodion  film  con¬ 
taining  a  small  quantity  of  aurantia  dye.  be 
interposed  between  the  len:  and  the  object 
photographed,  or  a  piece  covered  over  the 
diaphragm  slot.  Great  care  must  be  taken 
in  developing  plates  of  this  kind,  as  they 
are  thus  rendered  sensitive  to  the  yellow 
and  red  rays. 

Pictures  in  any  Colour. — These  can  be 
produced  by  what  is  known  as  the  powder 
or  dusting-on  process.  The  principle  of  the 
process  is  this : — An  organic,  tacky  substance 
is  sensitised  with  potassium  bichromate, 
and  exposed  under  a  reversed  positive  to 
the  action  of  light.  All  these  parts  acted 
upon  become  hard,  the  stickiness  disappear¬ 
ing  according  to  the  strength  of  the  light 
action,  while  those  parts  protected  by  the 
darker  parts  of  the  positive  retain  their 
adhesiveness.  If  a  coloured  powder  be 
dusted  over,  it  will  be  understood  that  it 
will  adhere  to  the  sticky  parts  only,  forming 
a  complete  reproduction  of  the  positive 
printed  from.  Prepare — Dextrine,  ■}  oz.  ; 
grape  sugar,  I  oz.  ;  bichromate  of  potash, 
a.  oz.  ;  water,  £  pint.  ;  or,  saturated  solution 
Bichromate  of  ammonia,  5  drachms  ;  honey, 
3  drachms  ;  albumen,  3  drachms  ;  distilled 
water,  20  to  30  drachms. 

Filter,  and  coat  clean  glass  plates  with 
this  solution,  and  dry  by  a  gentle  heat  over 
a  spirit  lamp.  While  still  warm,  the  plate 
is  exposed  under  a  positive  for  from  two  to 
five  minutes  in  sunlight,  or  from  ten  to 
twenty  minutes  in  diffused  light.  On  re¬ 
moving  from  the  printing  frame,  the  plate  is 
laid  for  a  few  minutes  in  the  dark  in  a  damp 
place  to  absorb  a  little  moisture.  The 
next  process  is  the  dusting  on.  For  a  black 
image  Siberian  graphite  is  used,  spread  over 
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with  a  soft  flat  brush.  Any  coloured  powder 
can  be  used  giving  images  in  different 
colours.  When  fully  developed,  the  excess 
of  powder  is  dusted  off  and  the  film  coated 
with  collodion.  It  is  then  well  washed  to 
remove  the  bichromate  salt.  The  film  can, 
if  desired,  be  detached  and  transferred  to 
ivory,  wood,  or  any  other  support. 

A  .Simple  Method  of  enlarging. — If  we 
have  an  ordinary  gelatine  negative,  say,  of 
half-plate  size,  and  require  to  enlarge  it  to 
a  whole  -  plate,  the  simplest  plan  is  to 
thoroughly  wash  it  and  immerse  in  a 
solution  composed  of  citric  acid,  2oz.  ; 
hydrofluoric  acid,  1  oz.  ;  acetic  acid  (glacial), 
1  oz. ;  glycerine,  |  oz.  ;  water,  20  oz.  The 
action  of  the  hydrofluoric  acid  will  be  to 
detach  the  film  from  the  glass,  while  theother 
acids  will  cause  the  film  to  spread  out  con¬ 
siderably;  the  action  being  even  all  over,  the 
image  is  completely  enlarged.  It  is  then 
carefully  removed  and  washed  in  plenty  of 
clean  water,  after  which  it  can  be  transferred 
to  a  larger  piece  of  glass.  The  action  is 
sometimes  to  weaken  the  negative  in  den¬ 
sity  ;  it  is  therefore  occasionally  necessary 
to  intensify  it. 

Distorted  Images.  —  Take  a  portrait 
negative  that  is  no  longer  of  any  use,  and 
immerse  it  in  a  weak  solution  of  hydrofluoric 
acid.  The  film  will  leave  the  glass.  It  is 
then  washed  and  returned  to  the  glass  sup¬ 
port.  By  stretching  the  film  one  way  or  the 
other,  and  allowing  it  to  dry  in  this  position, 
the  most  amusing  prints  can  be  made. 

A  Picture  in  a  Bottle. — Get  a  glass-blower 
to  make  an  ordinary  shaped  wine-bottle  of 
very  thin  and  clear  class,  and  clean  it  well. 
Next  take  the  white  of  two  eggs  and  add  to 
it  20  grains  of  ammonia  chloride  dissolved 
in  1  drachm  of  spirits  of  wine,  and  J  oz.  of 
water.  Beat  this  mixture  into  a  thick  froth, 
and  then  allow  it  to  stand  and  settle.  Filter 
through  a  tuft  of  cotton-wool,  and  pour  into 
the  specially  made  bottle.  By  twisting  the 
bottle  round,  an  even  layer  of  the  solution 
will  deposit  itself  on  the  sides.  Pour  off  the 
remaining  solution,  allow  the  film  in  the 
bottle  to  dry,  and  again  repeat  the  operation. 

The  next  operation  is  to  sensitise  the  film 
with  a  solution  of  nitrate  of  silver,  40  grains 
to  1  oz.  of  water.  Pour  this  in  and  turn  the 
bottle  round  for  a  few  minutes,  then  pour 
off  the  superfluous  solution  and  again  dry. 
Hold  the  neck  of  the  bottle  for  a  few  seconds 
over  another  bottle  containing  ammonia,  so 
as  to  allow  the  fumes  to  enter  it.  Printing 
is  the  next  operation  ;  this  is  accomplished 
by  tying  a  film  negative  round  the  bottle, 
and  covering  up  all  the  other  parts  from  the 
light.  Print  very  deeply,  keeping  the  bottle 
turning  round  all  the  time.  Toning,  fixing, 
and  washing  can  be  done  in  the  ordinary 
way  by  filling  the  bottle  up  with  the  different 
solutions.  The  effect  is  very  curious,  and 
can  be  improved  by  coating  the  inside  of 
the  bottle  with  white  enamel. 


REPAIRING  SHEET  METAL 
AND  OTHER  HOUSEHOLD  ARTICLES. 

BY  J.  L. 

Sheet  metal  articles  and  their  repairs  are 
legion,  and  they  need  a  fair  amount  of 
knowledge  of  many  trades ;  they  ought, 
therefore,  to  be  exactly  suited  to  the 
manipulations  of  the  amateur.  It  is  never¬ 
theless  a  fact  that  the  houses  of  the  latter 
individuals  are  not  by  any  means  notable 
for  absence  of  dilapidation.  The  drawing¬ 
room  is  often  full  of  pretty  and  well-executed 
specimens  of  turnery  and  fretwork,  but 


handles  are  off  doors,  kettles  innocent  of 
lids,  and  water-cans  deposit  part  of  their 
contents  upon  floors  and  tables.  Now, 
such  things  are  easily  remediable,  but  not 
being  exactly  pleasant  and  interesting  work, 
and  often  being,  in  addition,  rather  unclean 
work,  it  is  very  generally  shirked,  and  even¬ 
tually  falls  into  professional  hands. 

Of  the  several  operations  necessary  for 
household  repairs,  the  use  of  the  soldering 
iron  and  manipulation  of  sheet  metal  stand 
prominently  forward.  It  is  an  easy  matter 
to  acquire  the  necessary  skill,  and  yet 
easier,  maybe,  to  make  a  very  ill-looking 
and  bungling  job  of  this  particular  kind  of 
work.  The  way  to  perpetrate  a  bungle  is 
to  use  a  soldering-iron  insufficiently  heated 
and  badly  tinned.  I  know  of  no  surer  method 
of  wasting  solder  and  temper  and  doing 
thoroughly  bad  work. 

At  best,  it  must  be  confessed  that  a 
soldering-iron  is  a  top-heavy  and  awkward 
tool  to  use,  but  no  available  substitute 
exists  except  the  blowpipe,  and  this  needs 
much  practice  to  use  efficiently,  and  for 
most  of  the  household  repairs  is  not  avail¬ 
able  at  all.  The  usual  form  of  soldering- 
iron  is  that  illustrated  at  Fig.  1,  and  it  may 
be  had  small  and  neat  for  very  light  jobs, 
or  larger  and  heavier  for  general  work. 
The  smaller  one  may  be  had,  with  a  box  of 
resin  and  a  strip  of  solder,  at  Is.,  on  a  card 
with  directions  for  use.  This  is  useful 
enough  for  very  light  work,  but  the  iron  is 
too  small  to  retain  the  heat  long,  though 
very  convenient  where  gas  is  available  for 
heating  it. 

For  general  work  the  larger  tool  becomes 
a  necessity,  but  the  form  shown  in  Fig.  2 — 
which  is  a  “hatchet-shaped”  soldering-bit 
— is,  I  think,  easier  to  manipulate  than  the 
straight  one.  In  all  cases  the  bit  is  a  lump 
of  copper  held  in  an  iron  socket,  except  that 
used  by  plumbers,  which  is  merely  a  bulb  of 
iron  extending  into  a  handle  and  untinned, 
because  it  needs  a  red  heat,  or  nearly  so, 
when  in  use. 

The  copper  should  be  filed  up  to  a  blunt 
point  in  Fig.  T,  but  of  triangular  section,  or 
to  a  blunt  edge  in  Fig.  2  ;  or  No.  1  may  be 
four-sided  and  one  side  bevelled  off  towards 
the  point,  but  neither  point  nor  edge  need 
be  at  all  sharp,  but  only  approximating  to 
the  figures  named. 

The  tinning  may  be  done  in  two  or  three 
ways.  The  iron  is  heated  to  faint  red, 
screwed  in  a  vice,  filed  rapidly  to  clean  the 
scale  and  brighten  it,  and  it  may  then  be 
rubbed  on  a  lump  of  sal-ammoniac,  and 
applied  to  a  bit  of  solder  on  a  sheet  of  tin 
or  iron  or  on  a  slab  of  wood,  and  rubbed 
about  until  it  takes  up  a  coating  of  the 
solder  ;  or  take  one  of  the  common  bricks 
which  has  a  recess  made  in  it  to  hold  the 
mortar,  and  put  into  it  a  little  resin  and  a 
lump  of  solder,  and  rub  the  iron  in  the  hollow. 
I  prefer  this  to  all  other  methods,  as  the 
rough  brick  keeps  cleaning  the  surface  of  the 
iron,  which  rapidly  picks  up  the  tin  ;  and  if 
from  any  cause  the  operation  is  difficult,  a 
few  drops  of  Baker’s  soldering  fluid  will 
almost  instantly  set  matters  right.  The 
brick,  with  the  solder  that  remains,  is 
always  ready  for  use,  and,  indeed,  in  actual 
work  I  very  generally  use  it  to  contain  the 
solder  that  is  being  used.  Speaking  here 
of  Baker's  soldering  fluid,  which  is  widely 
known  and  used,  it  has  the  fault  common  to 
all  such  solutions  of  chilling  the  iron,  and  if 
resin  or  sal-ammoniac  is  found  to  answer, 
either  is,  for  this  reason,  preferable  ;  but 
there  are  many  cases  in  which  the  fluid 
preparations  are  essential  to  success. 

Before  we  can  be  in  a  position  to 


commence  repairing  metal  work— which  in 
general  will  be  sheet  metal  (tin,  brass, 
copper,  and  zinc) — a  few  very  inexpensive 
tools  are  needed.  I  do  not  suggest  an  outfit 
of  tinman’s  tools,  but  appliances  that  will 
answer  for  the  repairs  commonly  needed. 
First,  a  boxwood  mallet,  with  one  end 
rounded  and  the  other  flat,  about  3  in.  in 
diameter — a  tool  easily  procurable  or  easily 
made  by  any  turner;  secondly,  a  block  of  hard 
wood  (boxwood  for  preference),  hollowed  out 
on  one  side  with  a  hemispherical  cavity  also 
about  3  in.  in  diameter,  or  larger  if  the  wood 
will  allow  it.  It  will  be  convenient  to  have 
one  still  larger,  for  which  beech  will  serve 
very  well.  Neither  recess  need  be  deep  ;  an 
inch  in  perpendicular  measure  will  gener¬ 
ally  suffice,  as  the  purpose  of  these  blocks 
is  to  round  up  such  tin-plate  articles  as 
saucepan  or  kettle  lids,  of  which  the  curva¬ 
ture  is  generally  slight.  The  bottom  of  these 
blocks  may  either  be  level,  to  stand  on  the 
bench— kept  steady  by  a  couple  of  nails 
driven  into  the  bench,  or  better,  by  a  carver’s 
screw  passing  through  the  bench— or  the 
bottom  part  may  be  sawn  so  as  to  produce 
a  tenon,  to  be  secured  in  the  leg-vice. 

In  case  the  reader  may  be  unacquainted 
with  the  carver's  screw,  it  is  presented  in 
most  catalogues.  The  tapered  end  is  screwed 
into  the  block  below,  and  the  tail  part  passes 
through  a  suitable  hole  in  the  bench,  and  is 
secured  by  the  washer  and  bow- nut.  There 
is  no  simple  tool  of  more  use  in  an  amateur’s 
workshop. 

A  blacKsmith  must  be  called  in  to  make  a 
hatchet-stake  and  a  beak-iron — the  first  to 
enable  the  workman  to  turn  down  the  edge 
of  a  piece  of  tin  in  forming  a  seam,  the 
other  for  folding  taper  tubes  such  as  that 
of  a  coffee-pot  spout  or  saucepan  handle,  or 
the  spout  of  a  lamp-feeder  or  oil-can.  The 
hatchet-stake,  curved  horizontally  (Fig.  6), 
will  also  be  required  for  putting  new  bot¬ 
toms  to  saucepans,  water-cans,  and  such  like 
articles. 

I  premise  the  possession  of  vice,  pliers, 
hammers,  and  a  bench,  but  there  will  be 
needed  a  few  assorted  copper  rivets,  and  a 
punch  or  two — flat  at  the  end  to  punch  the 
piece  out — for  making  rivet  holes.  A  pair 
of  tinman’s  snips,  or  small  shears,  will  also 
be  needed  ;  and  with  these  alone  most  of 
the  suggested  repairs  can  be  done. 

The  illustrations  are  :  Figs.  1  and  2,  sol¬ 
dering-irons  (straight  and  hatchet) ;  Fig.  3, 
snips  ;  Fig.  4,  a  different  form,  intended  for 
vice-work,  and  called  shears  (the  snips 
will  suffice  for  most  jobs  of  mending)  ;  Fig. 
5,  a  hatchet-stake  ;  Fig.  6,  curved  ditto  ; 
Fig.  7,  mallet  ;  Fig.  8,  Beak-iron ;  Figs.  9 
and  10,  blocks  (the  second  sawn  to  a  tenon 
to  be  held  in  the  vice).  It  will  be  plain  that 
substitutes  may  be  used  for  one  or  two  of 
these  (a  lathe-rest  with  long  T  has  been 
once  or  twice  degraded  to  become  a 
hatchet-  or  folding-stake,  and  I  could  tell 
a  worse  tale  even  than  that) ;  but  so  inex¬ 
pensive  are  the  proper  tools,  and  so  easily 
procurable,  that  it  is  much  wiser  to  obtain 
them,  and  they  are  much  easier  to  work 
with.  Any  good  tool- shop  (Melhuish,  of 
Fetter  Lane,  for  instance)  will  supply  all 
the  above  as  cheaply  as  a  village  blacksmith 
could  make  them. 

Let  us,  however,  get  to  work.  The  lid  of 
the  kitchen  kettle  has,  as  usual,  come  to 
grief,  and  Fig.  11  shows  all  that  is  left  of  it 
— viz.,  an  elliptical  bit  of  iron  with  a  big¬ 
gish  hole  in  the  middle,  and  slightly  cupped. 
Now,  the  first  consideration  is,  Can  it  be 
mended  at  all,  and  is  it  worth  mending? 
Answer :  No.  The  rim,  you  observe,  has 
been  eaten  off  by  rust,  and  also  a  great  part 
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of  what  was  once  the  folded  edge,  and  the 
hole  for  the  handle  is  terribly  enlarged 
from  similar  causes.  But  it  is  possible  to 
make  it  serviceable  for  kitchen  use  (until  a 
new  one  is  made,  at  any  rate),  and  the  mode 
of  doing  so  is  simple.  Lay  the  cover  down  on 
a  piece  of  board  half  an  inch  thick  or  more, 
and  draw  a  blacklead  pencil-line  round  it. 
Cut  out  this  with  a  keyhole  or  frame  saw ; 
or,  if  you  have  not  such  a  tool  at  hand,  saw 
round  about  it,  cutting  off  the  angles  till  the 
line  is  reached.  Make  another  line  ^  in.  in¬ 
side  the  first,  and  trim  to  this  with  chisel, 
rasp,  knife,  or  any  available  tool ;  and  then 
see  if  it  will  go  into  the  mouth  of  the 
kettle.  It  should  enter  easily,  as  it  will 
swell  with  the  steam  by-and-bye.  Now  it 
remains  to  attach  this  under  the  metal  top, 
to  take  the  place  of  the  rim  of  tin  that  used 
to  be  there.  Probably  you  will  find  that 
you  cannot  fasten 
it  by  nails  near 
the  edge,  as  it 
would  split  the 
wood,  so  we  will 
use  a  single  screw 
passed  through  the 
hole  in  the  cover  ; 
but,  as  this  is 
much  too  large,  a 
washer  must  be 
cut  to  overlap  the 
hole,  and  if  the 
screw  is  passed 
through  this,  and 
screwed  well  home, 
it  will  at  once 
secure  the  whole 
affair.  But  there 
is  no  handle,  and 
the  screw  —  a 
round-headed  brass 
one  by  preference 
— is  in  the  way  as 
regards  solder. 

Bend  a  strip  of  tin 
almost  to  a  circle 
{Fig.  12),  loosen  the 
screw  till  the  ends 
can  be  fixed  under 
the  washer,  and 
screwdown  tightly. 

You  have  at  once 
a  serviceable  kettle 
lid  handle,  and  all 
complete  without  a 
drop  of  solder,  and 
after  a  quarter  of 
an  hour’s  work.  A 

touch  of  Aspinall  or  black  varnish  will  give 
the  whole  a  more  decent  appearance.  This, 
remember,  is  a  mere  substitute  for  a  better, 
or  at  any  rate  a  more  orthodox  one,  which 
may  now  have  attention. 

Take  a  sheet  of  stoutish  tin  plate  and 
mark  out  an  ellipse  of  the  required  size, 
using  the  old  cover  as  a  guide  if  it  exists; 
but  if  not,  a  pattern  can  be  easily  cut  out 
of  cardboard,  and  transferred  to  the  tin  plate 
by  scribing  round  it.  Let  it  be  a  little 
larger  than  the  original,  which  it  will  be 
seen  has  a  folded  edge,  which  will  be  re¬ 
quired  also  on  the  new  one.  It  will,  more¬ 
over,  contract  it  somewhat  to  make  it  of  a 
hollow  character  if  this  is  considered  neces¬ 
sary — which,  however,  as  a  fact  it  is  not. 
As  a  first  attempt,  the  outer  edge  should 
certainly  be  left  an  inch  wide  all  round,  and 
the  cover  only  hammered  up  to  a  small  ex¬ 
tent  about  the  centre.  It  will  then  have  the 
form  of  Fig.  16,  a,  seen  in  section  at  B.  The 
cover  thus  partially  shaped  should  be  only 
large  enough  to  overlap  the  orifice  or  mouth 
of  the  kettle  {  in.,  of  which  overlap  J  in.  is 


now  to  be  turned  over  on  the  curved  hatchet- 
stake,  using  the  flat  side  of  the  mallet  or 
pane  of  a  hammer ;  but,  though  bent  over,  it 
is  not  to  be  beaten  down  close.  This  turned 
seam  is,  in  fact,  to  hold  the  rim  in  place,  as 
well  as  to  give  a  neater  appearance  to  the 
cover. 

Ihe  rounding  up  or  cupping  of  the  central 
part  is  not  difficult.  It  is  only  necessary  to 
lay  it  on  the  hollow  block  and  hammer  it 
with  the  rounded  end  of  the  mallet,  occasion¬ 
ally  giving  a  few  blows  also  to  the  edge  laid 
upon  aflat  surface.  It  will  soon  be  perceived 
at  what  part  the  blows  are  necessary  to  keep 
the  work  even,  and  the  process  should  not 
be  hurried,  but  carried  on  gently,  so  as  to 
avoid  risk  of  puckers  along  what  is  to  be  the 
flat  border.  A  strip  of  tin  is  now  to  be  cut 
for  the  rim  which  enters  the  kettle,  about 
£  in.  in  width  and  just  long  enough  to  lap  a 
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Repairing-  Sheet  Metal  Articles.  Figs.  1  and  2.— Soldering-Irons.  Fig.  3.— Snips.  Fig.  4.— Shears. 
Fig.  5.— Hatchet-Stake.  Fig.  6.— Bottom  Stake.  Fig.  7.— Mallet.  Fig.  8.— Beak-Iron.  Figs.  9  and 
10. — Hollowing-Blocks.  Figs.  11  to  16.-  Mending  and  making  Covers  of  Kettle  or  Saucepan. 

little  when  bent  to  shape.  It  should  be  bent 
round  and  tried  on  the  kettle  itself,  and  the 
lap  fastened  with  a  touch  of  solder.  The 
edge  has  now  to  be  bent  all  round  at  right 
angles  to  such  a  width  as  will  allow  it  to 
enter  the  turned-in  edge  of  the  cover,  which 
is  then  to  be  flattened  close  down  upon  it  so 
as  to  hold  it  securely. 

Fig.  14  is  the  strip  bent  and  soldered  ; 

Fig.  15  the  same  with  its  edge  turned  out 
square  ;  Fig.  16  the  cover  put  in  place,  with 
the  rim  attached.  To  make  it  clearer,  out¬ 
lines  or  sections  of  these  parts  are  added. 

It  is  not  even  essential  to  solder  any  part 
of  a  cover  made  in  this  way,  as  the  rim, 
when  once  secured  in  the  fold  of  the  top 
part,  cannot  possibly  get  away  from  it  by 
use,  but  a  little  solder  is  generally  run 
round  the  fold,  to  add  to  the  security  of 
the  parts.  In  soldering  this  or  any  tin 
work,  let  the  iron  be  quite  hot,  but  always 
below  a  red  heat,  which  would  at  once  de¬ 
stroy  the  tinning.  Sprinkle  a  little  pow¬ 
dered  resin  along  the  seam ;  pick  up,  by 
touching  it  with  the  heated  iron,  a  bit  of 


solder,  which  will  hang  as  a  drop  upon  the 
tinned  surface,  and  transfer  it  to  the  seam. 
Hold  the  latter  so  that  the  tendency  of  the 
melted  solder  will  be  to  run  downwards, 
and  it  will  follow  the  iron  and  be  led  along 
by  it  until  exhausted,  leaving  a  neat  and 
thin  layer  and  firmly  uniting  the  parts  to¬ 
gether.  A  badly  tinned  soldering-iron  will 
not  pick  up  or  lead  the  metal ;  and  if  insuffi¬ 
ciently  heated  it  will  leave  it  in  lumps,  and 
no  real  union  of  the  parts  will  be  made. 
The  metal  on  which  the  solder  is  to  be 
spread  needs  to  be  itself  heated  to  the 
temperature  of  the  solder,  so  as  not  imme¬ 
diately  to  chill  it ;  hence  the  difficulty  of 
soldering  thick  pieces  unless  they  are  first 
heated  over  a  fire  or  gas  flame  so  as  to 
melt  solder  when  applied  to  them. 

When  mending  is  needed  upon  work  that 
has  become  rusty  or  dirty,  it  must  be  well 
cleaned  and  then 
re-tinned  by  rub¬ 
bing  the  iron  upon 
it  with  solder  and 
resin,  or  sal-am¬ 
moniac  or  Baker’s 
fluidj  until  the  sur¬ 
face  is  fairly  coated 
again  ;  but  It  is 
often  very  difficult 
to  persuade  the 
solder  to  deposit 
on  such  surfaces, 
and  it  may  be  more 
economical  to 
throw  the  rusted 
articles  away  and 
replace  them  alto¬ 
gether  by  new  ones. 
Baker’s  fluid  will, 
however,  conquer 
most  of  such  diffi¬ 
culties,  or  the 
home-made  solu¬ 
tion  of  zinc  in  hy¬ 
drochloric  acid, 
which  is  nearly  the 
same  thing. 

There  has  been 
of  late  years  such 
an  increase  in  tin 
goods,  where 
wooden  or  card¬ 
board  boxes  used 
to  be  the  rule,  that 
there  is  seldom 
need  to  buy  new 
sheets  for  patching 
and  small  repairs. 
If  biscuit  tins,  sardine  boxes,  and  such  like 
are  preserved  and  cut  open,  the  tin  can  be 
laid  aside  in  the  form  of  small  sheets, 
circular  pieces— which  often  fall  into  use 
just  as  they  are— and  clippings  of  various 
shapes  and  sizes,  and  very  soon  an  ample 
stock  will  be  secured.  It  is,  however,  as 
well  to  keep  in  stock  a  sheet  or  two  of 
thicker  metal,  as  some  tins  are  very  thin 
(especially  some  of  the  cylindrical  ones),  and 
these,  although  serving  for  small  patches, 
are  of  no  use  for  re-bottoming  water-cans, 
saucepans,  and  articles  in  constant  use. 
Many  suggestions  have  already  been  given 
in  Work  for  the  utilising  of  old  tin — one  of 
the  latest  being  that  canisters  and  milk  tins 
should  be  cut  into  scoops,  etc.,  for  ladling 
out  small  quantities  such  as  sugar,  starch, 
pepper,  etc.  But  beyond  doubt  the  best 
use  of  all  is  that  of  turning  it  to  account  in 
the  repair  of  metal  jobs  at  home  such  as 
those  I  have  indicated.  Sheet  metal  work 
should  interest  the  hobbyist  as  well  as,  say, 
carpentry ;  and  the  true  worker  must  not 
always  expect  to  find  “kid  glove”  work. 
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Are  Strikes  Advantageous  1 — What¬ 
ever  else  the  present  times  may  be  noted 
for;  there  is  no  denying  that  the  fashion  for 
strikes  has  grown  to  unprecedented  dimen¬ 
sions.  They  are  necessarily  fearful  things 
for  the  men  who  engage  in  them,  and  still 
more  fearful  for  the  women  and  children 
depending  on  these  men.  Yet  we  are  some¬ 
times  told  that  these  strikes  are  but  the 
rumblings  of  approaching  struggles  of  far 
greater  magnitude  and  involving  deeper 
issues  than  the  question  of  a  few  halfpence 
more  or  less  per  hour  for  labour.  The 
pretext  for  striking  is  generally  against  a 
reduction  or  for  an  increase  of  wages. 
Sometimes  the  men  avert  the  reduction  or 
secure  the  rise — for  a  time  at  least ;  some¬ 
times,  however,  they  fail,  and  they  get  dis¬ 
persed  in  their  search  for  employment  else¬ 
where,  or  else  go  back  to  their  former 
employer,  with  bitterness  in  their  hearts  and 
depressed  spirits.  The  experience  is  not  un¬ 
known,  we  fear,  of  homes  being  denuded  of 
whatever  articles  could  be  turned  into 
money  during  the  struggle.  Beneath  all 
this  are  many  untold  tales  of  tragic  intensity. 
Even  the  dockers  and  the  ’busmen,  though 
they  nominally  won,  are  yet,  taken  all 
round,  no  better  off.  Has,  then,  no  benefit 
accrued  from  these  bitter  feuds  between 
labour  and  capital  ?  We  believe  that  no 
direct  benefit,  to  be  at  all  compared  with 
the  suffering  entailed,  has  accrued.  In¬ 
directly,  however,  these  strikes  have  awak¬ 
ened  the  community  to  a  sense  of  the  hard 
lot  of  the  workers,  and  the  public  mind  is 
resolved  that  that  lot  shall  be  ameliorated. 
It  is  no  longer  possible  now  for  the  claims 
of  labour  to  be  neglected,  and  it  is  impos¬ 
sible  to  deny  to  strikes  the  credit  for  bring¬ 
ing  things  to  this  pass.  This,  of  course,  is  a 
great  achievement,  but  at  what  cost  has  it 
been  brought  about  ?  Though  we  are  far 
from  the  solution  of  our  labour  troubles,  and 
though  the  methods  of  solution  most  loudly 
advocated  contain  many  fallacies  in  them, 


nothing  can  now  set  back  the  labour  move¬ 
ment.  This  being  so,  would  it  not  be  well 
to  call  a  halt,  to  cease  from  striking,  and  to 
begin  discussing  1  Strikes  can  do  no  more 
than  they  have  done.  What  is  wanted  now 
is  a  practical  scheme  for  a  fair  adjustment 
in  our  industrial  relations,  and  schemes 
cannot  be  evolved  while  those  who  should 
be  engaged  upon  them  are  fighting.  The 
most  important  of  all  questions  before  the 
people  of  this  country  is  that  of  restoring, 
preserving,  and  extending  the  trade  of  the 
country,  and  of  finding  a  fair  and  equitable 
wage  for  the  labour  of  the  people.  No 
legislative  process  is  more  pressing  than 
this,  and  the  first  care  of  the  new  Parlia¬ 
ment,  or,  indeed,  of  any  subsequent  Parlia¬ 
ment,  ought  to  be  this  labour  and  wages 
question.  Upon  its  ti’ade  the  prosperity  of 
Britain  depends  ;  and  where  would  trade  be 
but  for  the  workers  1 

Filtration  of  Water.  —  Experiments 
extending  over  a  number  of  years,  on  the 
Zurich  water  supply,  show  that  sand  filtra¬ 
tion  affords  no  absolute  protection  against 
pathogenic  organisms,  for  although  this 
statement  has  been  disputed,  as  also  that 
the  rate  of  filtration  affects  the  bacterial 
inhabitants  of  the  water,  it  is  now  proved 
beyond  doubt  that  in  some  cases  the  water 
may  take  up  organisms  even  from  fresh 
sand.  The  refinements  of  laboratory  re¬ 
search,  useful  as  they  are,  are  scarcely  a 
practical  guide  in  such  cases  as  the  filtration 
of  water  through  sand.  Had  we  microscopes 
of  sufficient  power,  we  should  doubtless  fiud 
animalculse  in  the  air  ive  breathe  and  in 
that  we  expire.  The  filter  beds  used  by  our 
large  water  companies  are  satisfactory  in 
their  action,  otherwise  the  death-rate  of 
London  would  not  maintain  its  low  average. 
Asa  rule,  fancy  filtration  is  a  failure;  carbon 
is  the  favourite  purifier,  on  account  of  its 
capacity  for  absorbing  gases,  and,  by  bring¬ 
ing  them  into  close  approximation  with 
oxygen,  rendering  them  innocuous  :  but  on 
a  large  scale  this  cannot  be  applied  econom¬ 
ically.  In  point  of  fact,  those  •who  are  ren¬ 
dered  nervous  by  the  accounts  they  read  of 
the  universally  bacterial  state  of  our  sur¬ 
roundings,  should  boil  their  water  and  let  it 
cool  in  an  air-tight  vessel  before  drinking  it, 
unless  they  will  take  the  trouble  to  read  up 
a  little  physiology,  and  so  learn  that  we 
have  natural  defences  against  these  invaders 
of  our  health.  Ciliary  appendages  prevent 
the  access  of  dust  to  our  lungs,  and  living 
organisms,  are  destroyed  by  the  digestive 
action  of  the  salivary  glands,  liver,  and 
other  organs  acting  in  connection  -with  the 
stomach. 

Decay  of  Stone.— Stones  of  homo¬ 
geneous  texture  usually  decay  by  surface 
erosion,  but  in  some  cases  the  surface  be¬ 
comes  indurated,  while  the  interior  portions 
remain  soft.  In  such  cases,  the  exterior  shell, 
so  to  speak,  scales  off,  leaving  the  soft  core 
beneath  to  undergo  the  same  changes.  Such 
stone  is  quite  inapplicable  for  moulded  work 
— such  as  banisters  and  friezes.  Climate 
has  also  much  to  do  with  the  decay  of 
stone,  and  in  England  it  has  been  noticed 
that  the  southern  and  western  parts  of  our 
cathedrals  yield,  while  the  northern  and 
eastern  resist.  There  is  one  point  that 
should  be  universally  attended  to  ;  it  is  this 
— let  every  stone  be  laid  in  the  building  in 
a  position  parallel  to  its  natural  bed  in  the 
quarry,  as  nearly  as  is  practicable ;  we  may 
say,  let  the  run  of  its  strata  in  the  quarry  be 
horizontal  in  the  building. 
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DESIGN  AND  DECORATION  OF  ALL 
AGES. 

BY  M.  H.  C.  L. 

Roman. 

The  decorative  art  of  Rome  is  one  of  the 
least  interesting  that  can  be  distinctly 
classed  as  a  school,  for  it  contains  little  of 
originality,  and  bears  the  marks  of  de¬ 
cadence  in  artistic  taste. 

The  beginnings  of  Italian  art  were  in 


Etruria,  a  large  district  in  the  centre  of 
Italy,  which  flourished  when  Rome  was 
founded,  and  perished,  as  a  nation,  when 
the  people,  who,  385  years  before,  had 
separated  from  the  rest,  and  built  a  little 
town  on  the  Palatine  Hill,  grew  strong  and 
conquered  the  Etruscans  b.c.  330.  It  was 
the  custom  of  the  Romans  to  spoil  the 
countries  which  they  vanquished  of  all 
their  art  treasures,  but  in  later  days  their 
own  art  seems  to  have  been  little  affected 
by  these  importations.  Before  they  had  an 


art  of  their  own,  however,  they  were  sus¬ 
ceptible  to  outside  influences,  and  from  the 
Etruscans  and  Greeks,  to  whom  as  artists 
the  former  were  closely  allied,  the  Romans 
drew  all  their  inspiration. 

It  is  considered  probable  that  Etruria 
was  first  peopled  by  the  Phoenicians,  who 
are  known  to  have  been,  in  very  early  days, 
in  the  neighbouring  island  of  Elba.  Be 
this  as  it  may,  the  Etruscans  were  skilled 
craftsmen,  and  have  left  us  many  specimens 
of  their  art.  A  large  number  of  bronzes 


Roman  Ornament.  Fig.  1. — Pair  of  Dolphins  (Mosaic).  Fig.  2. — Design  of  Mosaic  Floor.  Fig.  3. — Border  on  Silver  Sibula.  Fig.  4.— Ornament  based  on 
Honeysuckle  Design.  Fig.  5. — Mosaic  Work  Border.  Fig.  6. — Border.  Fig.  7. — Marble  Column.  Fig.  8. — Mouth  of  Etruscan  Vase.  Fig.  9. — Figure 
in  Scene  on  Etruscan  Tomb.  Fig.  10. — Sea-Horse  (Etruscan).  Fig.  11. — Scene  on  Etruscan  Vase.  Fig.  12. — Pompeian  Wall  Decoration.  Figs.  13,  14, 
15, 16, 17. — Roman  Ornaments :  lrom  Pillar  of  Hadrian  and  from  Chariot. 
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and  vases  have  been  discovered  in  their 
tombs,  but  it  is  now  believed  that  most 
of  these  vases  were  either  brought  directly 
from  Greece  or  copied  from  Greek  models. 
There  are,  however,  distinct  elements  in  the 
Etruscan  and  the  Greek  genius  :  the  latter 
tended  to  ideal  representation,  and  worked 
onwards  till  it  produced  the  human  figure 
in  perfect  and  passionless  symmetry.  A 
slight  observation  of  the  Etruscan  figures, 
however,  as  we  see  them,  carved  in  full 
relief  upon  their  tombs — a  branch  of  art 
which  must  almost  certainly  have  been 
of  native  production  —  shows  that  their 
aspiration  was  different.  There  is  character 
and  human  interest  in  the  men  and  women, 
all  very  wide  awake,  even  when  in  a  re¬ 
cumbent  position,  who  have  come  down  to 
us  thus  from  the  dimness  of  unstoried 
antiquity.  Take,  for  instance,  one  of  the 
sepulchral  monuments  preserved  in  the 
British  Museum.  The  man  and  wife  are 
here  shown  in  the  most  animated  attitudes, 
with  a  peculiarly  piquant  expression  and 
smiles  of  espieglerie  on  their  faces,  evidently 
engaged  in  lively  conversation.  There  is 
in  the  Etruscans  that  spirit  which,  as 
Pater  remarks,  distinguished  mediaeval  and 
modern  from  classic  art,  the  representation 
of  character  and  the  result  of  human  ex¬ 
perience  upon  the  face — the  picturesque 
element,  in  fact— as  opposed  to  the  severely 
beautiful  which  expresses  itself  in  ideal 
types.  This  same  tone  of  the  picturesque 
shows  itself  in  the  element  of  quaintness 
that  characterises  their  serious  objects.  Fig. 
8  is  the  top  of  a  vase,  on  the  body  of  which 
Fig.  1 1  is  represented. 

There  is  a  humorous  element  in  the  little 
deity,  Fig.  9,  from  the  tomb  mentioned 
before,  which  forms  part  of  a  group  evi¬ 
dently  representing  some  animated  scene,  as 
a  man  who  is  talking  points  to  the  depart¬ 
ing  goddess.  The  sea-horse  in  Fig.  10  is 
another  favourite  Etruscan  form.  Among 
the  archaic  bronzes  is  one  which  ought 
to  be  reproduced  by  Pears  as  a  companion 
to  his  “  Dirty  Boy  ” ;  a  woman,  much 
prettier,  however,  than  the  old  capped 
nurse,  is  holding  an  unwilling  boy  and 
rubbing  him  with  a  towel.  The  Assyrian 
influence  is  very  strongly  marked  in  Etrus¬ 
can  art  in  its  early  period.  With  higher 
civilisation,  it  conformed  more  to  the  classic 
Greek  type,  but  it  never  lost  its  quaintness, 
and  had  thus  a  special  charm  and  value 
of  its  own,  so  that  Etruscan  bowls,  goblets, 
and  beaten  work  were  sought  for  throughout 
the  civilised  world,  even  in  Athens  itself. 

It  was  Etruscan  art  that  gave  birth  to 
the  art  of  Home,  but  the  Romans  were  a 
serious  people,  and  though  what  was  the 
picturesque  element  in  the  more  artistic 
Etruscans  came  out  in  the  Grotesque  style, 
of  which  the  Romans  were  the  inventors, 
the  humorous  element  is  singularly  lacking 
in  the  women’s  heads  growing  out  of  flowers, 
and  the  animals  ending  in  foliated  tails, 
which  are  known  as  Grotesque.  The 
origin  of  the  word  is  curious.  A  workman, 
in  comparatively  modern  days,  happened  in 
digging  to  come  upon  what  lie  took  for  a 
grotto,  though  it  proved,  on  excavation,  to 
be  the  Baths  of  Titus  :  this  grotto  was 
decorated  with  the  mixture  of  animal  and 
vegetable  forms  (favourite  with  the  Romans), 
and  decoration  of  this  kind  was  henceforth 
called  Grotesque.  When  Pompeii  was  dis¬ 
covered,  the  walls  were  found  to  be  de¬ 
corated  with  forms  like  these,  and  a  curious 
fancy  for  them  seized  on  modern  art.  Why, 
it  is  hard  to  guess,  unless  the  charm  was 
that,  of  the  strange  interest  attaching  to  the 
place  where,  they  were  discovered,  for  they 


are  comic  without  being  amusing,  un¬ 
natural  without  being  quaint.  The  loggia  of 
the  Vatican  is  decorated  in  the  Grotesque 
style.  The  discovery  of  Pompeii  has  had, 
it  is  certain,  a  very  marked  effect  on  modern 
decoration.  From  the  sleep  of  centuries 
beneath  the  lava  of  Vesuvius  was  awoke, 
if  we  may  use  the  term,  a  bit  of  ancient 
Rome,  whose  life  had  been  arrested  in  its 
full  swing.  There  were  the  houses  just  as 
the  people  lived  in  them,  the  temples,  the 
market  places,  the  very  people  themselves, 
they  who  are  beyond  awakening,  as  we  see 
them  now  in  the  ghastly  little  museum 
inside  Pompeii.  Most  of  the  treasures 
found  there  have  been  removed  to  the 
Museum  at  Naples,  as  the  wall  paintings 
would  soon  have  perished  exposed  to  the 
sky,  but  some  of  the  less  perishable  decora¬ 
tions  have  been  left  in  their  place;  and 
it  is  curious — as  one  wanders  through  that 
dreary,  dead  city,  marking  the  dry  ruts 
where  the  chariots  went  in  the  streets,  and 
trying  to  repeople  the  walled  spaces  where 
once  the  complete  houses  stood — to  come 
across  a  portion  or  a  bit  of  wall,  brilliant  in 
blue  and  white  mosaic,  or  many-coloured 
painting,  just  as  bright  and  as  fresh  as  when 
the  owners  first  proudly  looked  on  the  new 
piece  of  art. 

In  Pompeii  and  Herculaneum  we  have 
specimens  of  Roman  domestic  decoration, 
and  we  see  that  the  walls  were  painted 
with  representations  of  things  as  we  see 
them — that  is,  in  perspective  of  an  empiric 
kind,  for  the  scientific  study  of  perspective 
did  not  begin  till  about  the  sixteenth  cen¬ 
tury.  Besides  the  decorations,  which  were, 
to  a  great  extent,  of  the  Grotesque  style, 
there  were  actual  pictures  painted  on  the 
walls,  little  scenes  sometimes  intended  to 
represent  what  might  be  seen  on  looking 
through  a  window.  Fig.  12  is  a  decoration 
in  the  Pompeian  style.  The  breaking  up  of 
a  stalk  by  stiff  horizontal  ornaments  with¬ 
out  any  meaning  was  one  of  the  unlovely 
inventions  of  the  Romans,  with  which  the 
Renaissance  has  made  us  all  familiar. 
Sometimes  birds  and  animals  ran  through 
the  foliage  ;  sometimes,  as  we  have  seen, 
the  two  forms  of  animal  and  vegetable  life 
were  fused.  The  colours  employed  were 
brilliant  rather  than  harmonious,  and  the 
whole  system  of  ornament  fantastic,  and  at 
best  meriting  no  higher  epithet  than  pleasing. 

In  the  public  buildings  of  the  Romans 
the  Greek  ideas  were  followed  and  improved 
upon.  The  Corinthian  and  Ionic  orders 
were  mixed  to  form  a  composite  order  en¬ 
tirely  lacking  the  severe  grace  of  either  style. 

The  one  aim  of  the  Romans  in  their 
decoration  was  to  produce  a  rich  effect.  To 
richuess  everything  was  sacrificed,  as  is  the 
case  in  much  of  the  Oriental  work,  and,  sad 
to  say,  in  a  great  deal  of  the  work  of 
our  own  country  and  our  time.  Take,  for 
instance,  the  example  in  Fig.  7,  a  marble 
column  of  ancient  Rome.  Here  we  find  the 
scale  pattern  in  three  varieties — the  palm- 
leaf  border,  a  space  of  fluting,  branches  of 
ivy,  naturalistically  treated,  acanthus  and 
broad  leaves  mixed,  and  odd  little  eaves 
dividing  the  different  varieties  of  decoration. 

The  chariot  ( biga )  in  the  Graeco-Roman 
Museum  of  the  Vatican  is  another  instance 
of  mixed  decoration.  The  horses’  yoke  ends 
in  heads  of  birds,  the  bosses  of  the  wheels  in 
lions’  heads,  and  the  pole  in  the  head  of 
a  ram  ;  the  spokes  are  decorated  with  acan¬ 
thus,  the  traces  with  a  floral  border  contain¬ 
ing  a  variety  of  blossoms.  The  body  of  the 
chariot  itself  is  covered  with  an  elaborate 
design,  highly  raised  and  beautifully  mo¬ 
delled,  of  varied  scroll  foliage,  where  from 


the  same  branch  grow  oak  leaves  and  corn, 
ivy  leaves  and  berries,  poppy  leaves  and 
seed  vessels,  and  the  blossoms  of  cruciform 
flowers.  Figs.  4,  6,  13,  14,  15,  16,  and  17  are 
ornaments  from  a  biga  or  chariot,  and  from 
the  Pillar  of  Hadrian. 

An  antique  candelabrum,  now  in  the 
Louvre  at  Paris,  has  a  similar  mixture  of 
ornament,  acanthus  and  oak  sprays,  broad 
leaves  and  oak  leaf  bordering,  all  being  used 
to  decorate  the  stem,  while  this  stands  on  a 
base  consisting  of  three  branches  terminat¬ 
ing  in  hoops.  In  the  spaces  between  the 
hoops  are  bas-reliefs  of  skulls  of  oxen  with 
ornamented  horns.  Subjects  representing 
sacrifice  are  the  only  instances  of  art  found 
in  the  work  of  the  practical  and  unpoetic 
Romans.  The  skulls  occur  on  the  Temple 
at  Tivoli.  On  a  tripod  from  the  Villa  of 
Hadrian,  also  at  Tivoli,  are  three  heads 
of  oxen  united  by  the  garlands  of  fruit 
which  hang  from  their  horns,  since  the 
victims  were  crowned  for  sacrifice.  Ribbons 
flow  over  the  stone  surface  and  confine  the 
garlands,  which  are  in  the  style  copied 
by  Grinling  Gibbons  in  his  carvings.  The 
ribbons  —  a  favourite  device  in  Roman 
ornament — are  also,  no  doubt,  a  sacrificial 
symbol.  The  Romans  had  no  objection  to 
the  decorative  use  of  manufactured  objects, 
which  we  have  been  taught  to  think  a 
debased  form  of  art.  The  base  of  the 
Column  of  Trajan  is  covered  with  bas-reliefs 
of  armour ;  aud  masks,  such  as  were  worn 
by  the  tragic  and  comic  actors,  were  a  very 
favourite  device  for  the  mosaic  floors. 

These  floors  were  not  unusual  in  private 
houses,  but  the  largest  of  them  were  in  the 
public  baths,  and  those  which  are  left  re¬ 
main  as  perfect  as  when  laid  down.  On 
these  mosaics  we  find  scenes  from  mythology 
and  from  ordinary  life,  birds  and  dolphins, 
geometrical  designs,  frets  and  guilloches, 
scroll  patterns  sometimes  simple,  sometimes 
highly  elaborate  (see  Figs.  1,  2,  and  5). 

The  technique  of  the  Romans  was  ex¬ 
cellent,  and  some  of  their  embossed  work  is 
most  delicate  and  beautiful.  Fig.  3  is  a 
border  from  a  silver  sibula.  This  kind  of 
border,  called  by  Mr.  Leland  the  wire  pat¬ 
tern,  now  more  popular  than  any  other,  was 
evolved  by  the  Romans,  who  perhaps  took 
the  idea  from  Oriental  art.  In  one  respect, 
as  Mr.  Stannus  points  out,  the  Romans 
actually  improved  upon  Greek  art,  and  that 
is  in  the  treatment  of  the  acanthus.  The 
Greek  Corinthian  column  is  covered  with 
a  number  of  equal  leaves,  which,  though 
graceful,  give  no  broad  general  effect  of 
light  and  shade.  The  Romans  massed  the 
foliage,  and  made  deep  depressions,  with 
corresponding  elevations,  on  a  larger  plan, 
and  the  effect,  as  seen  from  below,  was 
bolder  and  more  harmonious.  There  are 
two  varieties  of  their  acanthus,  the  olive 
leaf  and  the  parsley,  in  which  the  serrations 
are  rather  differently  arranged.  In  fact, 
the  Romans  were  happy  throughout  in  their 
treatment  of  foliage,  except  when  they 
departed  from  nature  in  the  meaningless 
Grotesque  style.  Their  sprays  of  olive  and 
ivy  and  laurel  are  among  the  pleasantest 
things  on  which  the  eye  can  rest  in  Roman 
ornament. 


MOREL  BOAT-MAKING  FOR  B01S. 

BY  A  CRAFTSMAN. 

Mainstays— Deadeves— Sails— Ensigns— 
Conclusion. 

The  mainstays  are  usually  three  or  four  in 
number.  They  are  fastened  to  the  top  of 
the  mast,  close  to  the  crosstrees,  and  on  to 
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the  outside  of  the  hull,  a  little  above  the 
bulwarks.  They  are  made  of  whipcord, 
and  their  lower  ends  are  secured  by  a 
sliding  arrangement  (shown  in  Fig.  27),  or 
by  means  of  deadeyes.  In  the  sliding 
arrangement,  a  piece  of  wire,  of  the  shape 
shown  in  Fig.  28,  is  tied  on  to  the  end  of 
the  stay,  a  hook  is  threaded  on  to  it,  and 
then  the  other  end  is  passed  through  the 
other  hole  in  the  bent  piece  of  wire,  and 
fixed  in  its  place  on  the  mast, 
is  done,  the  arrangement  will  be  in  the 
position  shown  in  Fig.  27.  The  hook  is 
fixed  on  to  the  brass  eye  fastened  outside 
the  hull,  and  the  bent  piece  of  wire  is  slid 
up  the  stay 
until  the 
whole  is 
stretche  d 
quite  tight. 

A  stay  fixed 
in  this  man¬ 
ner  is  shown 
in  Fig.  29, 
where  A  is 
the  stay,  b 
is  the  piece 
of  bent 
brass,  c  the 
hook,  d  the 
eye,  and  e 
part  of  the 

The  me¬ 
thod  of  fix¬ 
ing  the  s^ays 
by  mteans 
of  deadeyes, 
is  more  com¬ 
plex.  The. 
deadeyes 
consist  of 
round  pieces  D 
of  wood 
about  ^  in. 
in  diameter 
or  less,  ac¬ 
cording  to 
the  size  of 
the  boat.  A 
groove  is 
cut  round 
the  circum¬ 
ference,  and 
three  holes 
are  bored 
through 
each.  The 
stay  is  at¬ 
tached  to 
the  deadeye 
by  being 
passed 
round  it  and 
bound  up  with  fishing  string  in  the  manner 
shown  in  Fig.  30.  A  piece  of  string,  B  (Fig. 
30),  about  16  in.  long,  and  having  a  knot 
tied  at  one  end,  is  drawn  through  a  hole  in 
each  deadeye  until  the  knot  prevents  it 
from  going  any  further.  These  pieces  of 
string  are  for  attaching  the  stays  to  other 
deadeyes  which  are  fitted  on  to  the  outside 
of  the  hull.  When  all  the  mainstays  have 
been  treated  in  this  manner,  they  are  tied 
up  in  a  bunch,  and  fixed  on  to  the  main¬ 
mast  in  such  a  position  that  the  deadeyes 
are  about  \  in.  above  the  bulwarks.  Their 
number  varies  according  to  the  wishes  of 
the  constructor,  but  four  are,  as  a  rule, 
employed.  The  lower  deadeyes  must  now 
be  fitted  on  to  the  hull.  A  strip  of  box¬ 
wood,  of  the  shape  shown  in  Fig.  31,  and 
having  eight  holes  bored  through  it  in  the 
position  shown  by  the  dots,  is  fixed  on  to 


the  outside  of  the  hull  just  above  the  pro¬ 
jecting  ledge  of  the  deck.  It  may  be 
further  strengthened,  if  necessary,  by  fast¬ 
ening  a  piece  of  brass  wire  from  each  end  of 
it  to  a  brass  eye  screwed  on  to  the  hull  a 
little  lower  down.  A  piece  of  brass  wire  is 
wound  round  each  deadeye,  and  its  two 
ends  are  passed  through  a  pair  of  holes  in 
the  strip  of  wood,  and  securely  fastened 
underneath  it.  A  cleat  is  fastened  on  to 
When  this  j  the  hull  at  each  end  of  each  strip  of  wood. 

The  strings  in  the  upper  deadeyes  are  then 
threaded  alternately  through  the  holes  in 
the  lower  and  upper  deadeyes  until  all  the 
holes  are  filled  up,  when  the  end  is  wound 


gaff,  in  the  position  shown  in  Fig.  21,  and 
on  to  the  topmast.  Two  more  must  be  fast¬ 
ened  on  to  the  foremast,  near  the  crosstrees, 
for  the  halyards  belonging  to  jib  and  foresail 
to  pass  over.  An  extra  block  may  be  fixed 
on  to  the  end  of  the  gaff  for  raising  or 
lowering  a  flag.  These  blocks  can  be  pro¬ 
cured  ready  made  with  or  without  sheaves, 
or  you  can  make  them  yourself.  One  of 
them  is  shown  in  Fig.  33.  It  consists 
simply  of  a  piece  of  wood  with  a  hole  bored 
through  it,  and  surrounded  by  a  piece  of 
wire,  one  end  of  which  is  bent  into  the  form 
of  a  hook.  A  brass  eye  is  screwed  into  the 
mast  where  one  of  them  is  to  be  fastened, 

and  it  is 
hooked  on 
to  it. 

The  sails 
may  now  be 
fixed  in 
their  places. 
For  this 
purpose, 
you  will 
r  e  q  u  i  r  e 
sever  a  1 
yards  of  the 
string  used 
for  fi  sh - 
ing.  Pieces 
of  string  are 
tied  on  to 
the  gaffs  to 
form  the 
halyards, 
and  are 
passed  over 
0  p  u  1  leys 
down  to  the 
deck,  where 
they  are  se¬ 
cured  after 
the  gaffs 
have  been 
hauled  up 
into  their 
right 
tions. 
booms 
fitted 
she  e 


Fig-.  30. 


Model  Boat-Making.  Fig.  27.- 
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Fig.  28.— Sliding  Hook  for  Stay. 


Fig.  29.— Method  of  fitting 
of  Wood  to 


UIk7on  toaH^'  Fig'  aa-Seyffl^rd'on^Stay-A,  Deadeye  ;  B,  Piece  of  String.  Fig.  31  -Piece  of  Wood  t 
■which  Lower  Set  of  Deadeves  is  fixed.  Fig.  32.— Set  of  Stays  fitted  with  Deadeyes— A,  Piece  of  Boxwood  (Fig.  31) 

B  B  CleaTs  •  C  C  W^rwfth  wMch  A  is  fecured.  Fig.  33-View  of  a  Block  or  Pulley.  Fig.  34-Mode  of  hoisting 
Flag  up  and  down  from  Topmast — A,  Pulley ;  B,  Flag  ;  C,  Halyard ;  D,  Topmast. 


round  a  cleat.  When  each  stay  has  been 
secured  in  this  manner,  the  lower  ends  of 
the  stays  which  secure  the  mast  on  one 
side  of  the  hull  will  have  the  appearance 
presented  by  Fig.  32,  where  A  is  the  strip  of 
wood  (Fig.  31),  B,  b  are  the  cleats,  and  c,  0 
are  the  wires  which  are  attached  to 
strengthen  A.  The  backstays  and  stays 
attached  to  the  bowsprit  are  fastened  to  the 
hull  in  the  same  manner. 

The  sails  must  now  be  made.  The  best 
manner  of  making  them  of  the  right  size  is 
to  cut  paper  patterns,  carefully  measuring 
the  various  dimensions,  and  then  to  cut 
them  out  from  the  patterns.  They  must  be 
made  of  the  finest  calico,  and  hemmed  all 
round.  1  >e fore  fitting  them  in  their  places, 
some  blocks  must  be  procured,  and  fixed  on 
to  the  masts  for  the  halyards  to  pass  over. 
One  of  these  must  be  fastened  on  to  each 


which 


and  down 
hooked  on 


posi- 
The 
are 
with 
t  s , 
which  are 
tied  on  to 
rings  which 
slide  along 
bent  wires 
(m,  Fig.  9). 
The  main¬ 
sails  are  tied 
on  to  the 
gaffs  and 
booms,  and 
on  to  rings 
the  masts, 
to  the  end 


slide  up 
The  topsails  are 
of  the  gaff  and  on  to  the  mast  at  the 
crosstrees  with  small  hooks  ma.de  of  cop¬ 
per  wire.  A  piece  of  whipcord  is  fastened 
on  to  the  front  of  the  foremast  at  the 
crosstrees,  and  to  the  deck  at  the  bow, 
and  the  foresail  is  fastened  along  it  by 
means  of  rings,  so  that  it  will  slide  up  and 
down.  Both  the  foresail  and  the  jib  are 
hauled  up  and  down  by  halyards  in  the 
same  manner  that  the  mainsails  are,  and 
are  fastened  to  the  deck  and  bowsprit  by 
short  pieces  of  string  tied  to  brass  eyes. 

Sometimes  halyards  are  attached  to  the 
topmast  for  the  purpose  of  raising  or  lower¬ 
ing  flags.  These  latter  can  be  procured  at 
the  Model  Dockyard.  They  are  fitted  on 
to  the  halyards  in  the  manner  shown  in 
Fig.  34. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  'Tuesday  morning. 

Cutlery  Trade. — The  cutlery  trade  shows  no 
improvement,  kindred  trades  suffering  in  conse¬ 
quence.  The  strike  at  Messrs.  Bodgers’  continues, 
without  prospect  of  an  immediate  settlement. 

Timber  Trade. — There  has  been  another  large 
sale  of  wood  at  the  North  Docks,  Liverpool,  in¬ 
cluding  1,458  logs  of  mahogany,  223  logs  of  cedar, 
547  logs  satinwood,  1,249  logs  sequoia,  51  tons 
rosewood,  80  logs  oak,  25  logs  ash,  454  planks  and 
boards  ash,  95  logs  whitewood,  3,210  planks  and 
boards  whitewood  and  other. 

Glass  Bottle  Trade. — The  glass  bottle  industry 
at  Mexborough,  which  has  been  steadily  increasing 
during  the  past  few  years,  is  actively  employed,  the 
demand  being  for  pickle  jars,  white  wine  and  aerated 
water  bottles.  A  new  glass  works,  employing  three 
hundred  hands,  has  just  got  into  working  order. 

Building  Trade. — Trade  in  Manchester  and 
Salford  is  favourable,  almost  every  firm  reporting  a 
good  supply  of  work  in  hand.  The  lock-out  at 
Bolton  continues.  Our  Liverpool  correspondent 
writes  : — Paperhangers  are  doing  a  good  trade. 
The  wages  are  8d.  per  hour.  Plasterers  have  also 
a  good  deal  of  work  on  hand  ;  the  wages  are  also 
8d.  Altogether,  this  year  has  been  a  good  one  for  all 
workmen  connected  with  the  building  trades  here. 

Cycle  Trade. — Agents  and  dealers  throughout 
Scotland  are  as  busy  as  can  be  expected  at  this 
advanced  period  of  the  season — more  so,  indeed, 
than  in  any  previous  year.  The  Beeston  Humber 
Company  are  doing  a  very  good  business.  They  have 
a  large  market  in  the  United  States,  notwithstanding 
a  45  per  cent,  tariff  paid  on  each  machine,  so  that  a 
rider  of  a  Beeston  Humber  in  the  States  has  to  pay 
about  £50  for  his  mount. 

Iron  and  Steel  Trades. — The  Sheffield  district 
forges  and  tilts  are  not  quite  so  well  employed. 
Orders  for  railway  material  have  been  placed  fairly 
well,  but  not  to  the  same  extent  as  in  some  previous 
years.  Prices  of  Bessemer  finished  material  are  un¬ 
altered.  Now  and  again  there  is  a  little  sign  of 
movement  in  the  hematite  market,  caused  by  the 
fact  that  the  stocks  are  low.  Hematites  are  quoted 
delivered  in  Sheffield  at  from  58s.  to  COs.  per 
ton. 

Coal  and  Coke  Trades. — The  coal  trade  is 
fairly  active.  The  stability  of  the  coal  market 
means  a  great  deal  to  Sheffield,  as  any  sign  of 
weakness  prevents  quotations  for  steel  or  iron  being 
made  in  advance.  Best  foundry  cokes  are  now 
quoted  at  from  17s.  to  18s.  per  ton  at  the  pits. 
Steam  coal  sells  well  at  9s.  to  9s.  Gd.  ;  Barnsley 
house  coal,  9s.  Gd.  to  11s.  Gd.  ;  silkstones  at  from 
11s.  to  12s.  :  all  per  ton. 

Cotton  Trade.-— The  Lancashire  cotton  trade  is 
still  depressed,  the  chief  cause  being  an  overwhelming 
stock  of  yarn.  Our  Rochdale  correspondent  writes  : 
— The  cotton,  flannel,  and  engineering  trades  have 
not  improved  in  the  least,  and  short  time  will  soon 
be  the  rule. 

Silver  and  Electro  Trades. — The  silver  and 
electro-plated  trades  have  slightly  improved,  and 
there  is  an  increased  demand  for  Britannia  metal 
goods  for  both  the  home  and  foreign  markets.  The 
sterling  silver  trade  is  almost  at  a  standstill. 

Boot  and  Shoe  Trade.— In  London  and  all 
the  manufacturing  centres  trade  is  quiet.  Our 
Liverpool  correspondent  writes  : — A  fair  amount  of 
trade  is  being  done  in  the  retail  business  in  the 
shops  in  the  city,  but  on  the  outskirts  business  is 
not  brisk. 

Jewellery  Trade. — This  is  very  dull,  owing  to 
the  elections.  The  Goldsmiths’  Hall  has  again  sent 
out  notices  to  manufacturers,  warning  them  that 
no  change  has  been  made  in  the  law  with  reference 
to  hall-marking  goods,  except  that  the  duty  is 
taken  off.  The  regulations  as  to  “  additions  ”  are 
still  in  force. 

Shipbuilding  Trade. — In  the  shipbuilding  trade 
orders  are  very  few  just  now,  and  several  of  the 
yards  on  the  Tyne  are  lessening  the  number  of  men 
they  employ.  On  the  Wear  there  is  a  fair  amount 
of  work,  and  so  far  the  Marine  Engine  Works  are 
well  off  for  work ;  an  occasional  order  for  a  steamer 
is  obtained. 

Chemical  Trade. — Chemicals  are  steady,  and 
stocks  are  kept  low. 

Engineering  Trade. — Business  in  most  depart¬ 
ments  in  the  Manchester  district  continues  to  grow 
gradually  less,  and  unless  some  material  alteration 
for  the  better  soon  occurs,  matters  will  reach  a 
serious  crisis.  Naturally,  the  question  of  reducing 


wages  is  now  receiving  due  consideration  at  the 
hands  of  the  employers.  Shipbuilding,  except  in 
the  Barrow  district,  continues  in  a  highly  unsatis¬ 
factory  state.  In  the  Barrow  shipyards  business 
continues  to  be  brisk.  The  iron  trade  of  this 
district  is  distinctly  improving.  In  South  Lanca¬ 
shire,  however,  the  trade  remains  in  an  exceedingly 
depressed  condition,  and,  although  in  pig  iron  prices 
are  firmer,  buying  is  confined  to  present  needs. 
For  steel  boiler  plates  prices  have  fallen,  and  £7  10s. 
per  ton  has  lately  been  frequently  quoted  for 
delivery  in  the  neighbourhood  of  Manchester.  The 
metal  market  business  is  slow,  and  the  tendency  is, 
if  anything,  downward. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Eges  Encased  in  Tree  Trunk. —A.  J.  H. 

(Brixton)  writes: — “Some  sawvers  at  Whitstable- 
on-Sea,  in  the  employ  of  the  Whitstable  Shipping 
Company,  while  cutting  up  an  elm-tree,  discovered 
two  swallows’  eggs  in  a  hole.  It  is  supposed  that  a 
swallow  made  her  nest  in  the  hollow,  where  they 
were  left,  and  the  tree,  in  growing,  closed  up  the 
aperture. ’’ 

Easily-Made  Bracket.— L.  G.  ( West  Dowling) 
writes: — “I  enclose  a  rough  sketch  of  an  easily- 
made  bracket,  which,  no  doubt,  will  be  appreciated 
by  some  of  the  readers  of  Work.  The  frames  can 
be  made  of  beaded  oak  picture-frame  moulding 


Fig.  1.— Bracket.  Fig.  2.— Shelf  Support.  Fig.  3. 
—Shelf.  Fig3.  4,  5.— Edging. 


(Fig.  1),  and  panel,  corner  pieces,  shelf,  and  shelf 
edging  of  1  in.  oak  fret-wood,  and  top  ornament 
and  shelf  brackets  of  1  in.  oak  (former  carved  in 
relief) :  and  same  fitted  with  bevelled  edge  mirror, 
stained  walnut  colour,  and  varnished,  makes  a 
pretty  bracket." 

Timber  Sizes.  —  A.  J.  H.  ( Brixton .  S.W.) 
writes :— “  I  am  glad  to  see  you  have  noticed  the 
inconvenience  that  builders  and  merchants  are  fre¬ 
quently  put  to  through  architects  specifying  sizes 
not  stocked  by  any  timber  merchants  (see  No.  165). 
I  drew  attention  to  this  in  my  article  on  '  The  Pur¬ 
chasing  of  Timber’  some  time  ago  (see  No.  33)  ; 
and  I  think  you  would  be  doing  your  working 
readers  a  good  turn  by  urging  writers  to  specify 
only  such  sizes  as  can  be  obtained  readily  at  any 
timber-yard.  For  the  benefit  of  these  and  others  I 
give  the  stock  sizes  in'  deals,  planks,  and  battens  as 
follows  :  4  x  11.  4  x  9,  3  x  11,  3  x  9.  3  x  8.  3  x  7, 
21  x  7.  2.1  x  61.  2  x  9,  2  x  8,  2  x  7,  2  x  6,  2  x  5,  2  x  4, 
in  yellow  deal :  and  3  x  9,3  x  11,  and  up  in  pine.” — 
[Not  only  builders  and  merchants  are  incon¬ 
venienced  respecting  timber,  but,  judging  from 
the  letters  constantly  coming  to  hand,  amateur 
and  professional  hobbyists  are  in  a  fix  as  to  woods 
and  prices  for  sizes  for  construction  purposes.  It 
is  a  pity  merchants  do  not  keep  their  names  and 
addresses  before  our  readers,  with  prices  for  stock 
sizes  of  various  kinds.  Unless  we  are  much  mis¬ 
taken  there  is  business  to  be  done.— Ed.] 


II.— Questions  Answered  by  Editor  and  Staff. 

Work  Hack  Numbers- W.  P.  ((Bermondsey). 
— You  will  be  pretty  sure  to  find  a  customer  if  you 
advertise  in  the  “Sale  and  Exchange”  column  of 
Work.— Ed. 

Work,  Vol.  I.— H.  H.  (Folkestone).— Work, 
Vol.  I.,  is  out  of  print.  You  would  probably  obtain 
one  by  advertising  in  the  “Sale  and  Exchange’’ 
column  of  Work. 

French  Polishing.— J.  W.  (Darlington).— The 
subject  of  French  Polishing  has  been  fully  treated 
in  Vol.  III.  of  Work,  in  articles  and  “Shop,” far 
better,  in  fact,  than  in  any  hook  as  yet  known  to 
us.  There  is  a  book  published  by  Messrs.  Wyman, 
Great  Queen  Street,  London,  in  their  Technical 
Series,  “French  Polishing,”  price  2s.  6d.,  hut  this 
can  only  be  recommended  to  those  who  have 
already  some  knowledge  o£  polishing— in  short,  it 
is  a  professional’s  rather  than  an  amateur's  work. 
But,  as  one  who  earns  his  living  at  polishing,  I 
have  pleasure  in  directing  your  attention  to  the 
articles  referred  to  in  Work  by  Mr.  Denning,  and 
would  gladly,  did  space  permit,  treat  of  your  diffi¬ 
culty  more  fully.  Briefly,  I  may  say,  he  sparing  in 
the  use  of  oil :  its  object  is  to  ease  the  polish  rubber 
and  allow  the  gums  to  work  easily.  The  object  of 
"  spiriting  ofl:'”  is  to  remove  this  oil  and  increase 
the  lustre.  If  the  polish  rubber  has  been  used, 
right  and  done  its  duty,  this  should  he  a  compara¬ 
tively  easy  task,  but  requires  care  and  practice. 
The  chief 'cause  of  failure  lies  in  getting  the  spirit 
rubber  too  wet,  so  softening  and  tearing  up  the 
gums.  I  have  known  many  meet  with  success  by 
dispensing  with  its  use,  using  instead  a  swab  of 
clean  soft  rag,  fairly  damp  (not  wet)  with  methy¬ 
lated  spirits.  For  the  present,  make  your  polish  by 
dissolving  about  G  oz.  of  best  orange  shellac  in  one 
pint  of  methylated  spirits.  As  you  get  more  pro- 
ticient,  and  wish  to  get  over  your  work  quicker,  yon 
may  substitute  rectified  naphtha  in  lieu  of  spirits. 
It  is  impossible  for  us  to  give  replies  in  our  next 
issue.— Lifeboat. 

Cement  Casting.— A.  B.  (Thurso).— For  slabs, 
chimney-pieces,  and  similar  work,  the  moulds  are  of 
wood,  made  very  smooth  inside  and  varnished, 
while  for  enrichments,  trusses,  etc.,  wax  or  gela¬ 
tine  moulds  are  used.  The  proportion  of  sand  will 
depend  upon  the  quality  of  the  cement  and  the 
nature  of  the  work:  but,  generally  speaking,  for 
fine  work  one-fourth  of  sand  will  be  sufficient,  while 
for  slabs  one-half  or  more  may  be  used  ;  a  little  ex- 
perimenting  will  soon  give  you  the  proper  propor¬ 
tions.  There  is  nothing  used  to  make  the  cement 
set  more  quickly,  as.  if  good,  it  will  soon  set.  In 
casting  large  articles,  they  are  generally  faced  with 
tine  cement  and  the  inside  filled  with  a  coarser 
kind,  in  which  more  sand  is  mixed.— M. 

Motor.— Gunman.— If  you  use  the  dry  cells  de¬ 
scribed  in  Vol.  IV..  No.  1G3,  p.  99.  for  driving  the 
little  model  motor  (Vol.  III.,  No.  151),  you  will  not 
meet  with  much  success.  If  you  notice  in  the 
article  on  the  motor,  it  says  that  it  can  be  driven  by 
two  or  three  double  carbon  bichromate  cells— three 
are  quite  enough  :  the  little  dry  cell  was  only  given 
ns  a  rider  upon  making  simple  cells.  It  is  the  bi¬ 
chromate  one  that  you  had  better  use  for  the  motor; 
not  that  you  could  not  drive  it  with  the  dry  cells 
(of  which'you  would  want  at  least  three  in  scries), 
but  it  is  not  suited  for  that  purpose :  the  motor 
would  go  for,  say,  about  live  or  ten  minutes,  and 
then  stop,  owing  to  the  current  dying  away  :  the 
battery  would  then  want  a  rest,  after  such  work  as 
that,  of  some  hours  before  it  had  recouped  itself. 
Such  a  cell  as  described  is  only  suitable  when  short, 
sharp  currents  arc  wanted,  such  as  ringing  bells, 
etc.  Now,  the  size  of  a  cell  is  of  no  moment  at  all 
as  regards  the  power— or,  to  speak  strictly,  the 
electro-motive  force— that  it  will  produce.  Any 
double  carbon  bichromate  cell  with  a  little  less 
than  i  in.  between  the  zinc  and  carbons  will  pro¬ 
duce  an  E.M.F.  of  a  little  over  2  volts, 'whet her  it  is 
made  up  in  a  very  small  jar  or  a  very  large  one  ;  it 
is  the  amount  of  electricity  that  is  governed  by  the 
size,  not  the  E.M.F.  A  large  cell  will  perform  a 
certain  task  longer  than  a  small  one :  this  is  why 
the  sizes  of  the  cells  were  left  to  your  own  resources 
and  discretion.  Make  your  cells  for  the  motor  to 
hold  about  half  a  pint  of  solution  each  ;  you  will 
find  that  they  will  drive  the  little  motor  as  long  as 
you  will  require  it.  Very  large  cells  become  expen¬ 
sive,  even  if  you  make  them  yourself.  The  sketch 
you  show  in  your  letter  is  after  the  carbon  holders 
as  sold  in  the  shops  to  illustrate  the  arc  light ;  but  I 
am  afraid  you  could  do  nothing  in  that  way  from  the 
few  remarks  I  could  make  here.  If  you  do  want  to 
try  your  hand  at  model  electric  lighting,  look  up 
Air.  Bonney  s  series  of  papers  in  the  back  numbers 
of  Work,  where  you  will  find  the  subject  simply 
and  ably  handled.— J.  B. 

Directions  for  Modelling  in  Clay,  Casting 
in  Plaster,  etc.— Modeller.— I  know  of  no  cheap 
handbook  which  I  can  recommend,  but  the  sub¬ 
jects  in  which  you  desire  instruction  have  been  ex¬ 
haustively  treated  in  Work,  Vol.  II.  You  will  find 
the  papers,  illustrated  bv  numerous  diagrams,  in 
Nos.  53.  56.  60.  61,  68.  71,  74,  77,  83.  88,  93.  These  will 
cost  you  lid.,  and  form  a  cheap  enough  handbook 
in  all  conscience,  without  mentioning  the  other 
useful  matter  contained  in  the  numbers.  — M.  M. 

Newtonian  Telescope.— H.  AV.  ( Byfield )  asks 
for  information  on  the  construction  of  a  Newtonian 
telescope:  also,  “  Where  can  I  get  the  speculum  and 
flat  V  An  endeavour  to  answer  the  last  question  is 
the  sole  reason  for  my  not  replying  earlier.  I  am 
afraid  that  H.  AV.  has  grown  disheartened  at  the 
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long  delay :  and  I  regret  that  still  no  answer  is 
forthcoming.  I  have  written  to  several  well-known 
opticians  for  prices,  some  of  whom  are  known  to 
me  through  business  relations.  One  replied,  “  We 
are  too  busy  to  make  speculum  ’’ ;  another  said, 
“  Don’t  sell  to  amateurs  ”  :  another,  who  advertises 
the  very  articles,  though  I  have  repeatedly  written, 
has  not  even  vouchsafed  a  reply.  I  make  these 
remarks  with  the  hope  they  may  catch  the  eye  of 
some  reader  who  may  be  able  to  supply  the  required 
information.  But  Nil  Desperandum ;  why  not 
make  one?  I  can  positively  state  that  it  is  well 
within  the  power  of  a  clever  mechanic.  Amongst 
the  best  speculum  grinders,  living  and  dead,  are  to 
be  found  men  who  took  the  matter  up  first  as 
amateurs.  One  of  the  finest  telescopes  I  ever  had 
the  pleasure  of  using  was  a  splendid  12  in.  New¬ 
tonian  ground  by  a  minister  who  devoted  his  leisure 
to  that  work.  The  literature  on  the  subject  is 
exceedingly  full,  and  I  shall  be  glad  to  give  useful 


Newtonian  Telescope — a,  Speculum;  b,  Flat; 
c,  Rod  carrying  the  Flat ;  Dotted  Lines  path 
of  the  Light. 


hints  if  H.  W.  wishes  to  go  into  the  matter.  H.  W. 
proposes  to  use  a  speculum  3  in.  diameter  and  36  in. 
focus.  Supposing  H.  W.  thinks  of  grinding  for 
himself,  I  should  advise  him  to  make,  say,  a  4  in.  or 
5  in.,  or  even  6  in.,  as  no  doubt  he  is  aware  the 
difficulty  does  not  increase  with  the  size  at  the  same 
rapid  ratio  it  does  with  the  increase  of  an  O.G.  I 
would  just  remind  H.  W.  that  the  light-grasping 
power  depends  on  the  diameter,  and  the  magnifying 
power  on  the  length  of  focus.  With  reference  to 
his  first  question,  “  How  to  make  a  Newtonian,”  I 
can  only  give  a  short  reply  in  “  Shop.”  The  tube 
may  be  made  of  any  material  desirable,  such  as 
metal  or  wood.  Within  the  focus — that  is  to  say,  at 
a  distance  from  the  speculum  shorter  than  the 
focus— the  flat  must  be  placed  at  an  angle  of  45° 
opposite  the  tube  carrying  the  eye-piece.  The  sum 
of  the  distance  between  the  speculum  and  flat  and 
flat  and  eye-piece  must  equal  the  focal  length  of 
the  speculum.  Great  care  must  be  taken  that  the 
axis  of  the  speculum  must  be  coincident  with  axis 
of  the  tube,  so  that  the  light  may  fall  upon  the  flat. 
With  reference  to  grinding  and  mounting  the 
speculum,  also  mounting  the  telescope  on  stand,  if 
H.  W.  desires  information,  I  shall  be  happy  to  ren¬ 
der  it. — O.  B. 

Screen.— Amateur  Screen.— I  hope  this  design 
will  suit  you  ;  1-j  in.  by  1  in.  deal  will  do  for  the  fram¬ 
ing.  The  canvas  or  cloth  should  be  stretched  and 
folded  at  the  edges  and  tacked  down,  and  a  small 
mould  or  bead  run  round  to  hide  the  tacks.  The 
Corners  of  the  panels  should  have  a  stencil  orna¬ 
ment  on  them.  The  top  panels  are  filled  in  with 
1  in.  turned  spindles.  The  mould  above  should  not 
project  beyond  the  1  in.,  or  you  will  not  be  able  to 
close  the  screen  tight.  The  framing  is  mortised 


Folding  Screen. 


together,  and  the  whole  of  it  would  not  cost  above 
three  or  four  shillings.  The  pediment  in  the  centre 
leaf  is  formed  of  1  in.  stuff  with  all  the  mouldings 
stuck  on  ;  it  could  be  omitted  altogether,  if  desired. 
The  kind  of  hinges  you  require  would  be  “folding 
screen  hinges,”  and  can  be  procured  at  any  iron¬ 
monger’s  at  about  Is.  3d.  or  Is.  6d.  per  pair.  When 
painted,  or  the  mouldings  picked  out  in  various 
colours,  this  screen  would  have  a  very  pretty  effect. 
— F.  J. 

Fret  Machine.— Donovan.— You  might  be  able 
to  rig  up  a  scroll-saw  to  work  in  your  lathe,  so  as  to 
cut  brackets,  etc.,  out  of  deal  or  any  kind  of  soft 
wood,  though  it  will  always  be  slow  work  ;  and  as 
to  the  barrow  fronts  of  1  in.  elm,  that  is  out  of  the 


question  for  a  scroll-saw,  and  the  Rogers  fret 
machine  cannot  be  expected  to  do  them,  as  it  is  not 
strong  enough.  What  I  should  recommend  you  to 
do  is  to  rig  up  a  small  band-saw  to  work  in  lathe. 
I  his  would  work  quicker  and  better  than  a  scroll- 
savvjjan“  as  ^ou  on!y  mention  1  in.  in  thickness,  it 
would  not  be  so  very  hard  work  if  you  have  a  good 
fly-wheel  on  lathe.  If  you  will  write  again,  and 
state  particulars  of  lathes,  how  deep  the  bed  is,  and 
the  size  of  slot  in  bed,  and  also  if  wood  or  iron,  I 
will  send  sketches  of  a  band-saw  attachment  which 
you  will  be  able  to  make  yourself;  and  if  you  prefer 
it,  I  will  also  send  sketches  of  a  scroll-saw  attach¬ 
ment,  though  the  former  will  be  most  suitable  for 
your  work.— Chopstick. 

Glaze  and  Ebony  Stain.  —  J.  P.  H.  (No 

Address). — Glaze  as  used  by  French  polishers  can 
be  bought  ready-made  at  most  drysaltery  stores  as 
“  patent  glaze  "  at  from  8s.  to  16s.  per  gallon,  accord¬ 
ing  to  quality  and  age;  it  improves  with  age.  To 
make  the  genuine  article,  dissolve  6  or  8  oz.  of  best 
gum  benzoin  (costing  2s.  6d.  per  lb.)  in  1  pint  of 
methylated  spirits.  An  article  on  Glazing  appeared 
in  No.  126  of  Work,  August  15,  1891,  Vol.  III.,  which 
you  will  do  well  to  read.  “  Ebony  Stain,  how  to 
Make,  and  where  to  Buy,”  has  been  frequently  given 
in  “Shop,”  and. has  appeared  in  No.  167,  since  your 
letter  was  written.  Pressure  on  space  will  not 
allow  me  to  repeat  it  here. — Lifeboat. 

Bronzing  Chandelier— Barnet.— You  do  not 
state  what  colour  you  wish  to  bronze  your  chande¬ 
lier,  so  I  will  give  you  instructions  for  green  bronz¬ 
ing  it.  Take  it  down  from  its  place,  and  plug  the 
nosepiece  of  the  gas  supply.  Next,  take  it  to  pieces 
as  much  as  you  can,  taking  care  of  all  small  pieces, 
rings,  chains,  screws,  etc.  The  two  side  arms  may 
be  soldered  or  brazed  in,  but  it  is  very  seldom  done 
so  You  will  soon  see:  the  centre  tube  will  unscrew, 
but  you  will  not  be  able  to  take  the  pulley  wheels 
off  the  inner  tube  ;  this,  however,  does  not  matter 
much.  The  lacquer  must  next  be  got  off  by  boiling 
the  parts  in  a  strong  solution  of  soda  or  potash ; 
scrub  well  with  a  small  brush.  The  long  tubes,  of 
course,  you  will  not  be  able  to  get  in  any  vessel ;  you 
must  hold  them  upright  in  the  vessel,  and  use  the 
brush.  Next  dissolve  1  oz.  of  bichloride  of  mercury 
in  a  quart  of  vinegar  ;  this  will  take  some  time  to 
dissolve,  and  will  want  frequent  shaking,  so  it  will 
be  best  to  prepare  this  first.  The  greatest  care  must 
be  taken  to  keep  this  solution  from  children,  etc., 
as  it  is  a  virulent  poison.  The  parts  must  be  well 
brushed  over  with  this  solution,  ‘using  a  soft  brush. 
Whilst  wet  the  parts  are  next  blackleaded  and  well 
polished  :  they  should  have  a  beautiful  gloss  all 
over  ;  should  any  parts  not  take  the  blacldead,  they 
must  be  treated  with  the  bichloride  solution  again. 
The  parts  are  now  ready  to  be  lacquered.  The  lac¬ 
quer  to  use  is  green  laequer— apply  with  a  soft 
camel-hair  brush.  The  parts  must  be  made  warm, 
but  not  so  hot  as  to  scorch  the  lacquer.  After  you 
have  done  all  the  parts  over  with  the  green,  it  is 
ready  for  “relieving,”  without  which  it  would  be  a 
dull-looking  affair;  some  taste  and  judgment  are 
needful  in  this.  It  is  done  by  scraping  certain  parts 
of  the  green  lacquer  off,  leaving  the  bright  metal, 
which  is  then  burnished  with  small  and  suitable¬ 
shaped  burnishers,  and  lacquered  with  pale  lacquer. 
Try  and  get  a  look  at  a  new  green-bronzed  pendant 
or  chandelier  in  an  ironmonger’s  or  gasfitter’s  shop. 
It  will  give  you  a  better  idea  than  I  can  give  herein 
a  few  words.  This  concludes  the  operation.  Put 
together,  and  re-fix.— R.  A. 

Lacquer  for  Brass.— J.  K.  (Bradford).— it  does 
not  pay  to  make  lacquers  for  own  use  unless  large 
quantities  are  required.  However,  I  give  you  two 
recipes,  which  you  can  try  if  you  can  get  the 
material :  (1)  Take  2J  oz.  of  gum  shellac  and  dis¬ 
solve  in  1  pint  of  methylated  spirit ;  colour  with 
annatto  dragon's  blood  or  turmeric  to  the  shade 
required.  (2)  1  quart  of  methylated  spirit,  14  oz.  of 
shellac,  i  oz.  of  gum  elemi,  1  oz.  of  gum  sandarach. 
See  also  back  Nos.  of  Work,  in  which  much  infor¬ 
mation  is  given,  especially  No.  57,  page  82.— R.  A. 

Gum  Lac.— Anxious. — Gum  lac  is  generally  sup¬ 
posed  to  be  either  seed  lac,  shellac,  or  stick  lac ;  tech¬ 
nically  speaking,  it  is  the  material  in  its  crude  state, 
i.e.,  before  refining,  hence  your  difficulty  of  obtaining 
it  in  this  country.  Y ou  are,  no  doubt,  aware  that  lac- 
manufacturing  is  not  a  home  industry.  It  abounds 
in  Bengal  and  Assam  :  the  chief  centre  of  the 
industry  is  Calcutta,  whence  it  is  exported  to  all 
parts  of  the  world.  What  kind  of  lac  the  German 
authority  had  in  view  when  writing  his  recipe  I 
cannot  say,  probably  the  crude,  as  shellac  will  not 
dissolve  in  water  without  some  solvent,  such  as 
caustic  soda,  borax,  or  ammonia.  In  the  process  of 
manufacture  seed  lac  is  the  second  stage,  and  as 
this,  previous  to  washing,  coj  .tains  a  smell  pro¬ 
portion  of  dye  or  colouring  matter,  it  may  be  this 
that  gives  the  tone  of  wood  referred  to  ;  at  any  rate 
you  might  try  it.  There  should  be  no  difficulty  in 
obtaining  this  :  it  is  sold  by  most  drysalters,  includ¬ 
ing  S.  Thornley,  Snow  Hill ;  and  Canning  Bros., 
Great  Hampton  Street,  both  of  Birmingham.— 
Lifeboat. 

Reflect  mg  Telescope.— A  Reader  writes  to  say 
that  he  has  purchased  parts  of  a  reflecting  tele¬ 
scope  second-hand,  the  small  mirror  and  focussing 
arrangements  being  missing,  and  asks  the  follow¬ 
ing  questions :— (!)  Must  the  second  mirror  which 
has  to  be  replaced  be  concave  or  convex  ?  (2)  What 
diameter  and  length  of  focus,  and  probable  cost? 
(3)  Could  I  make  it  myself?  He  further  states 
that  the  speculum  in  his  possession  is  3  in.  diameter 
and  16  in.  focus,  with  a  central  hole  in.  in 
diameter ;  and  lastly,  he  has  some  speculum  metal  in 


his  possession  sufficient  to  make  the  small  mirror. 
To  make  my  answer  as  intelligible  as  possible,  I 
send  a  sketch  of  a  Gregorian  telescope,  but  I  fear 
that  an  answer  to  be  of  much  practical  help  to  a 
reader  would  be  deemed  too  long  for  “Shop.” 
(1)  Must  the  second  mirror  be  concave  or  convex? 
The  Gregorian  telescope  has  a  concave  mirror, 
and  is  placed  at  a  distance  from  the  speculum 
greater  than  its  focal  length,  as  in  sketch.  The 
Cassegrainian  telescope  has  a  convex  mirror, 
and  it  is  placed  at  a  distance  from  the  speculum 
less  than  its  focal  length.  A  Reader  must  deter¬ 
mine  which  he  will  adopt  ;  but  if  he  intends  to 
make  his  own,  I  certainly  think  the  concave  will  be 
the  easier.  (2)  Diameter  and  length  of  focus  ?  It  is 
evident  that  the  mirror  must  not  be  larger  than  the 
hole  in  the  large  mirror— smaller,  if  anything,  as  its 
shadow  falling  on  the  speculum  reduces  by  so  much 
its  light-grasping  power.  In  the  Gregorian  tele¬ 
scope  the  small  concave  mirror  is  placed  beyond 


Gregorian.  Telescope. 


the  principal  focus,  as  shown  in  the  sketch,  and 
reflects  the  image  on  to  the  eye-piece,  so  that  I 
should  say  it  should  at  least  be  20  in.  focus.  Theory 
will  give  data,  but,  after  all,  in  practical  working  we 
shall  find  sometimes  we  have  to  modify  these.  As 
to  probable  cost,  I  am  sorry  I  can  give  no  informa¬ 
tion.  I  have  written  several  firms  with  reference 
to  mirrors,  hut  one  and  all  have  declined  to  answer 
my  questions.  (3)  Could  I  make  it  myself?  Now, 
if  I  know  what  tools  A  Reader  has,  and  what 
ability  he  has  to  use  them,  I  might  venture  an 
opinion  ;  but  it  would  be  a  rash  man,  I  think,  under 
the  circumstances,  who  would  give  an  opinion  defi¬ 
nitely.  I  must  therefore  decline  the  responsibility  of 
answering.  My  advice  is  :  procure  a  small  plano¬ 
concave  lens  of  the  required  curve— say,  20  in. 
radius;  this  could  be  got  in  Sheffield  or  Birming¬ 
ham  for  a  few  pence,  I  think — and  silver  it  by  any 
of  the  well-known  processes  which  have  been  ex¬ 
plained  'in  W okk.  This  must  be  placed  in  a  cell, 
and  held  in  its  position  in  the  tube  of  the  telescope 
by  a  pillar,  as  shown  in  the  sketch.  The  pillar  must 
be  as  thin  as  possible,  so  as  to  cause  but  little  loss 
of  light ;  the  requisite  strength  can  be  secured  by 
making  it  wider  than  it  is  thick.  In  adjusting  it, 
care  must  be  taken  that  it  stands  parallel  to  the 
speculum,  and  that  its  centre  is  coincident  with  it. 
Provision  must  also  be  made  for  adjusting  its  rela¬ 
tive  position  to  the  large  mirror ;  possibly,  there  is  a 
slot  in  the  tube  longitudinally  for  this  purpose. 
With  reference  to  the.  eye-piece,  I  must  refer  A 
Reader  to  recent  articles  of  mine  that  have  ap¬ 
peared  in  Work,  where  he  will  find  ail  requisite 
information  for  mounting  the  lenses.— O.  B. 

Prayer  Desk.— F.  J.  (West  Bromwich).— This 
design,  if  executed  in  oak,  would  cost  about  £6. 
The  end  standards,  of  2  in.  or  24  in.  stuff,  have  the 
columns  worked  on  them,  leaving  room  for  the  cap 
and  base  to  be  inserted  after  (see  Fig.  ?.).  The 


Prayer  Desk.  Fig1. 1.— Perspective  Sketch.  Fig.  2. 
—Showing  Cap  and  Side  Standards.  Fig.  3.— 
Fixing  of  Plinth. 


bottom  rail  is  pierced  three  or  four  times  with 
Gothic  ornaments,  and  has  an  embattled  top.  In 
order  to  receive  the  plinth,  the  standards,  etc.,  arc 
checked  out  a  little,  as  in  Fig.  3.  In  making  such 
an  article,  avoid  meaningless  ornament  and  stop- 
chamfers.  Leave  square  edges,  and  the  oak  will 
look  all  the  better  for  it.  Run  a  mould,  however, 
on  the  edge  of  the  desk,  and  fix  a  mould  on  both 
sides  over  the  arch. — F.  J. 

Endless  Screw.— Horological.— If  TIoroi.oct- 
CAL  has  a  lathe  and  slide-rest,  ho  might  be  able  to 
manage  it  by  pulling  round  the  mandrel  by  hand, 
and  working  the  slide-rest  at  same  time.  But  the 
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result  may  not  be  a  true  spiral,  and  the  correct  way, 
I  should  say,  would  be  a  screw-cutting  lathe,  as  it  is 
really  a  screw  that  is  wanted.  I  have  before  now 
utilised  an  ordinary  wood  screw,  filing  it  to  size  and 
finishing  by  hand,  for  sundry  jobs.— A.  B.  C. 

Weldless  Steel  Tubes.—  L.  E.  (London,  TV.).— 
The  proper  way  to  bend  steel  tubes  is  to  put  them 
through  rolls  as  in  a  rolling-mill,  the  rolls  having 
semicircular  grooves  in  each  to  coincide  with  and 
of  the  size  to  admit  the  tube.  As  your  correspond¬ 
ent  may  not  have  a  rolling-mill  handy,  he  may  get 
through  the  operation  as  they  do  in  small  cycle- 
repairing  shops— namely  :  if  the  tube  is  to  have  but 
a  slight  bend,  it  is  done  by  heating  to  red  all  the 
part  equally  to  be  bent,  and  gripping  the  cold  end 
gently  in  the  vice;  if  the  tube  is  long,  it  will  serve 
as  its  own  lever ;  if  short,  a  bar  is  thrust  into  the 
end  and  used  as  a  lever,  when  the  requisite  amount 
of  bend  may  be  given.  If  the  bend  is  a  quick  one, 
especially  with  tubes  of  one  inch  and  upwards,  the 
part  to  be  bent  is  filled  with  dry  sand,  rammed  hard, 
and  plugged  at  each  end  with  paper  to  keep  the 
sand  in  place  ;  heat  and  bend  as  before.  It  is  to  be 
remembered  that  the  part  that  is  hottest  will  bend 
first ;  therefore,  the  whole  of  the  part  to  be  bent 
must  be  heated  equally.— A.  S.  P. 

Shop.— Anxious. — Yours  is  rather  a  difficult 
problem.  You  say  there  is  a  9  in.  brick  partition 
between  the  two  houses,  and  no  communication 
whatever,  but  your  next-door  neighbour  complains 
of  you  knocking.  You  might  try  fixing  two  or 
three  thicknesses  of  carpet  felt  (not  paper)  over  the 
whole  of  the  wall.  This,  of  course,  could  be  covered 
with  match-boarding,  or  battened  and  papered  if 
found  effective,  but  by  itself  I  am  afraid  it  would 
not  be  so.  Where  the  trouble  is  is  where  you 
knock.  In  your  business,  as  far  as  I  have  been 
able  to  notice,  the  knocking  takes  place  in  one 
spot— say, a  yard  square.  Now,  whatlshould  advise 
you  to  do  is  to  thoroughly  isolate  that  spot  from 
the  rest  of  the  building.  This  is  not  a  very  great 
undertaking,  especially  as  I  understand  from  your 
letter  you  are  the  owner  of  the  property.  First  cut 
a  hole  in  the  floor  as  large  as  the  surface  you  re¬ 
quire  to  knock  on,  take  up  the  floor  boards,  cut  up 
the  parts  of  the  joists  exposed,  properly  supporting 
the  ends  of  the  joists  cut  and  left  in.  Then  dig  out. 
the  ground  (I  assume  your  shop  is  on  the  ground 
floor)  to  the  depth  of  1  ft.  6  in.  below  the  floor  line. 
Now  construct  a  rough  wooden  box  2  in.  smaller 
than  your  hole  all  round;  thoroughly  ram  the 
bottom  of  the  hole  and  put  in  the  box,  wedging 
it  temporarily  away  from  the  existing  joists  all 
round ;  the  box  should  only  have  sides,  no  bottom. 
Next  fill  in  the  box  with  Portland  cement  concrete, 
made  with  two  parts  of  clean- washed  ballast  to  one 
of  cement.  Now  bed  in  some  pieces  of  4£  in.  x  3  in. 
joists,  cut  so  that  the  bottom  part  is  larger  than  the 
top.  to  prevent  it  drawing  out  of  tho  concrete,  keep¬ 
ing  the  outside  joists  at  least  six  inches  from  the  out¬ 
side  of  your  concrete  bed,  and  bring  the  whole  up 
to  the  same  level  as  the  existing  floor  joists.  You 
now  have  a  solid  block  quite  independent  from  the 
surrounding  floor,  and  when  the  cement  is  tho¬ 
roughly  set — which  will  not  be  for  about  six  days, 
no  matter  how  hard  it  may  appear  on  the  top  sur¬ 
face-cover  the  space  with  two  thicknesses  of 
carpet  felt,  and  re-nail  your  floor  boards  down,  cut¬ 
ting  them  so  that  they  do  not  touch  the  old  floor 
by  about  1  of  an  inch  all  round.  The  space  left  all 
round  the  “ knocking- block”  should  be  covered 
with  a  piece  of  soft  leather  nailed  all  round  on  the 
old  floor,  and  just  butting  up  to  the  edge  of  the 
boards  of  the  block,  which  will,  if  done  as  directed 
above,  stand  above  the  old  floor  level  by  about  1  of 
an  inch.— K.  D. 

Nickel  Plating.— New  Header.— Articles  ap¬ 
peared  in  Work,  Nos.  15  and  18. 

Author  s  Correcting  Signs.  -  Hither  Green.— 
Messrs.  Pears  gave  a  sheet  away  some  years  ago  as 
advertisement.  Get  it,  or  apply  to  Messrs.  Pitman. 
Paternoster  Row.  The  matter  is  treated  in  one  of 
their  shorthand  works. 

Old  Violin. — O.  W.  ( Lumbutts ). — From  your 
description  of  your  violin,  I  cannot  gather  any¬ 
thing  which  would  lead  me  to  give  an  idea  of  the 
maker’s  name.  Many  of  the  early  English  fiddles 
have  a  very  thick  neck,  and  frequently  require  to 
bo  “grafted”— that  is,  to  have  a  new  handle  spliced 
in — before  they  are  fit  for  use.  If  you  wish  to  lcnow 
more  about  your  fiddle,  you  had  better  consult 
someone  competent  to  give  an  opinion.— B. 

III.— Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operation  of  readers  of  Work  are 
in  vited  for  this  section  of  “  Shop." 

G.  D.  C.  Monogram.  —  G.  I).  C.  (Brixton) 
writes “  Will  some  reader  kindly  give  me,  through 
your  valuable  paper,  a  design  for  the  monogram 

G.  D.  C..  of  a  similar  design  to  the  one  given  to 

H.  E.  B.  in  No.  165?” 

Racing  Cutter.  —  ,T.  B.  ( Qlasgoxc )  writes  :— 
“Would  any  reader  oblige  me  with  instructions 
how  to  make  a  racing  cutter  yacht,  to  be  3  ft.  6  in. 
long?” 

Asphalte  Paths. — W.  R.  (St.  J I  bans'  writes  : — 
“Will  any  reader  of  Work  kindly  inform  me  if 
garden  paths  can  be  made  of  ashes,  pitch,  and  tar ; 
and,  if  so,  what  is  the  best  method  of  doing  it,  or 
any  other  cheap  method  of  making  asphalte 
paths?” 

Quarter  Horse-Power  Engine  Hellostat.— 

G.  W.  S.  ( Church ,  near  Hyde)  would  be  glad  to 
make  the  acquaintance  of  A.  P  S.  [Hyde),  whose 
letter  to  the  Editor  respecting  the  t  h  -p.  engine  was 
answered  in  No.  119,  p.  706,  Having  comp’eted  the 


i  h.-p.  engine,  G.  W.  S.  would  be  much  obliged  to 
F.  A.  M.  for  some  information  about  a  suitable  boiler 
as  to  size,  where  obtainable,  etc.  G.  W.  S.  would 
also  be  glad  if  some  reader  would  explain  how  a 
heliostat  is  to  be  constructed. 

Mail-Cart  Design.— Poor  Father  writes 
“Will  some  kind  reader  of  W  ork  give  me  a  design 
for  an  easily  constructed  mail-cart?” 

Hanging  Lamp. — W.  E.  W.  ( Wimbledon ) 
writes:— “I  have  a  duplex  hanging  lamp,  purport¬ 
ing  to  be  of  wrought  iron  and  copper.  I  find  the 
latter  is  not  of  that  metal,  but  of  brass  plated  (?) 
with  copper,  which  has  in  places  (especially  on  the 
reservoir)  been  entirely  removed  by  the  action  of 
the  paraffin.  I  shall  be  glad  to  know :  (1)  Is  this  the 
usual  mode  of  construction,  or  is  it  adopted  as  a 
way  to  make  a  cheap  article  in  imitation  of  the 
better  sort  ?  (2)  Is  it  within  the  scope  of  an  ama¬ 
teur  to  re-copper  the  parts ;  and  if  so,  what  is  the 
process?  (3)  Would  it  be  better  to  burnish  and 
lacquer  the  brass ;  and  if  so,  what  would  be  the  best 
way  to  remove  the  copper  deposit?  (4)  Where 
could  I  get  the  articles  re-coppered  in  London?” 


IV.— Questions  Answered  by  Correspondents. 


K.  F.  for  Fretwork.— C.  K.  ( Stratford )  writes: 
— “  In  Work,  No.  159,  page  46,  Tinsmith  asks  for  a 
monogram.  I  trust 
this  one  may  suit 
him.” 

Copal  Varnish. — 

P.  E.  B.  (Birkenhead) 
writes  to  J.  R.  E. 

(Balolo  Mission,  Up¬ 
per  Congo)  (see  No. 

168,  page  188):  — “I 
make  a  very  good 
varnish  from  gum- 
copal  in  the  most  easy 
manner  possible— viz., 
by  putting  the  copal 
into  a  bottle  and  add¬ 
ing  methylated  spirits. 

In  a  few  days  it  will 
have  dissolved  ;  strain 
through  muslin,  and  it 
is  ready  for  use.  There 
is  always  a  sediment 
left  which  never  dis¬ 
solves.  to  be  thrown  R.  F.  Fret  Monogram. 


away. 


Small  Power  Engine  Castings.— M.  ( Bishop 
Auckland )  writes  to  Halifax  (see  No.  166,  page 
158):— “The  I)ron field  Casting  Company,  Sheffield, 
supply  malleable  iron  castings.  You  might  procure 
what  you  require  from  them.” 

Fretwork.— M.  (Bishop  Auckland )  writes  to  J. 
McC.  ( A orth  Brixton)  (see  No.  168,  page  190) : — “  The 
following  may  suit  you:  ‘Fret-sawing  and  Mar¬ 
quetry-cutting’  (Ward,  Lock,  Bowden  &  Co.)." 


Tin— Geometry. — M.  (Bishop  Auckland )  writes 
to  YoUNO  Reader  (see  No.  168,  page  190):— “If  you 
can  burn  off  all  the  tin  and  solder,  you  might  sell 
them  for  scrap  iron,  but  it  may  cost  ns  much  as  you 
will  get  for  them.  The  following  book  may  suit 
you :  ‘  Descriptive  Geometry,’  by  J.  F.  Heather 
(Crosby  Lockwood  &  Son).” 

Monogram  F.  T.  for  Painting.— C.  K.  (Strat¬ 
ford)  writes:— “In  Work,  No.  161,  p.  78.  E.  A.  T. 

(Burnham)  asks  lor  a 
monogram.  I  trust  this 
one  may  suit  him.” 

Slide  Rule.  —  M. 
( Bishop  Auckland) 
writes  to  W.  W.  (Car- 
brook)  (see  No.  166,  page 
158):— “If  the  book  is 
out  of  print  you  might 
obtain  a  copy  from  Mr. 
Batsford,  52,  High  Kol- 
born.  Would  one  of 
the  following  be  suit¬ 
able?  ’  The  Slide  Rule,’ 
by  Lieut.-Col.  J.  R. 
Campbell,  price  Is. 
(Spon,  Strand) ;  or  ‘The 
Slide  Rule,'  by  Charles 
Hoare,  2s.  Ed.  (Crosby 
Lockwood  &  Son).” 

Division  Plate.— M. 
( Bishop  Auckland ) 
writes  to  Drill  (see  No. 
170.  page  222):  — “You 
will  find  a  description 
of  the  division  plate  on 
If  you  have  not  this,  one 
of  the  following  books  will  perhaps  suit  you: 
’Geometric  Turning  Simplified,’  by  J.  Lukin;  or 
‘  Ornamental  Turning,’  by  J.  H.  Evans  (Spon,  125, 
Strand).” 

Picture  Restoring.— M.  (Bishop  Auckland) 
writes  to  J.  H.  (Edinburgh)  (see  No.  170,  page  222) : — 
“If  your  picture  is  a  good  one,  you  had  better  get  it 
cleaned  by  a  professional  cleaner,  as  in  trying  to 
remove  the  varnish  you  might  spoil  the  picture.” 

Red  and  Green  Fire.— W.  B.  (Golcar)  writes, 
in  reply  to  A.  J.  W.  (Battersea)  (see  No.  160, 
page  62) : — ’  I  beg  to  give  recipes  for  green  fire  of 
any  calibre.  Use  16  oz.  meal  powder  and  31  oz.  of 
fine  copper  filings.  Red  fire  is  made  from  40  parts 
of  dry  nitrate  of  strontium.  13  parts  of  finely-pow¬ 
dered  sulphur,  5  parts  of  chlorate  of  potash,  and 
4  parts  of  sulphate  of  antimony.  The  ingredients 
may  be  pounded  together  in  a  mortar,  except  the 


F.  T.  Monogram  for 
Painting. 

page  153,  Vol.  I.  of  Work. 


chlorate  of  potash,  which  must  be  ground  sepa¬ 
rately.  All  must  be  thoroughly  mixed;  and  if  the 
fire  should  burn  dim,  a  small  quantity  of  charcoal 
must  be  added.” 

Stained  Glass  Designs.— H.  K.  (Hulme)  writes, 
in  answer  to  J.  B.  (Moss  Side )  (see  No.  172,  page 
254):— “He  can  be  supplied  with  designs  for  the 
above  by  writing  to  81,  Raly  Street,  Moss  Side, 
Manchester.  The  price  will  be  according  to 
designs.” 

V.— Letters  Received. 

Questions  have  Seen  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  Shot,  upon  which 
there  is  great  pressure  :— Midland  :  T.  W.  w  .(Leeds);  H.T. 
(West  Bromwich) ;  A  Fittkb:  T.  H.  II.  (Birkenhead) ;  J.  A. 
{Pendleton)  ;  F.  T.  G.  ( Keighley ) ;  T.  W.  ( Manchester )  :  F.  H.  M.  M. 
(Alexandria)-,  Ironwork;  J.  W.  ( Dundee i;  K.  T.  (Bristol)-, 
IjOVKR  op  the  Sea;  Gael;  J.  A.  (Smallheath);  E.  C.  W. 
(Clapham) ;  Anxiodh;  W.  a.  L.  (Birmingham)  ;  Ovkrhker  ; 
W.  It.  ( Liverpool ) ;  CONSTANT  Ueadkc  ;  J.  ft.  [Greenock);  C.  J.  P. 
(South  Norwood). 


“WORK”  PRIZE  SCHEME. 

SECOND  COMPETITION. 

For  the  three  best  suggestions  for  a  new 
domestic  appliance,  household  article,  or 
labour-saving  tool  of  general  utility,  the 
following  prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

For  full  Conditions  and  Rules  of  the 
“Useful  Household  Article”  Com¬ 
petition  see  Previous  Numbers. 

All  Descriptions  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

All  manuscripts  intended  for  the 
“Useful  Household  Article”  Com¬ 
petition  must  be  addressed  to  the 
Editor  of  Work,  c/o  Cassell  &  Co., 
Ld.,  Ludgate  Hill,  London,  E.C.  They 
must  reach  him  on  or  before  Satur¬ 
day,  July  30,  endorsed,  “Useful 
Household  Article  ”  Competition. 


NOTICE  TO  READERS. 

Among  next  week’s  contents  of  Work 
(No.  177)  will  be  the  following  important 
papers  : — 

How  to  Make  a  Wardian  Case  ; 
Screw-Cutting  in  the  Lathe  ; 
Photo  -  Printing  Frames  for  the 
Million  ; 

Art  of  Staircasing  ; 

Leather  Work  and  Modelling 
Designs  ; 

How  to  Make  and  Work  the 
Spectroscope ; 

“  Cycle  ”  First  Prize  Essay  ;  also 
Third  Prize  Competition  Announce¬ 
ment. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  Lx5  r 

Caplatzi's  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [9  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  lull-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d- 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss£,  30  Fret  Brackets,  100  Sign  Writers’  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  (l2R 

Water  Motors,  from  5s.  each  ;  \  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent. 
Goodell  Lathe,  fretsaw  attachment  and  tools  for 
I  sale.  Also  fret  machine  made  by  advertiser;  cheap. 

I  Letters  only.— Robinson,  208,  Cabe  Street,  E. 
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TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


IHelhuishs 


LARGE 


CONTAINS  OVER 


800  Illustrations 


% 

CATALOGUE 


of  LABOUR-SAYING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 


Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &.  Co. 

FETTER  LANE,  LONDON,  E.C. 
Bricklayers',  Plasterers’,  and  Painters’  Tools. 


AMATEUR  PHOTOGRAPHY. 

Three  Gold  Medals ,  Tasmanian  Exhibition ,  1802 . 

The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 

MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 


Cameras,  Tripods,  Pressure  Frames,  etc., 

At  in  many  case  s  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  to  clear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared, 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms—  Strictly  CASH  WITH  ORDER.  If  Goods  o.i  receipt  do  not* 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  List  sent  post  free  on  application  to 


J.  H.  skinner  &  CO., 

Manufacturers  of  Photographic  Apparatus,  etc.. 
W  Depart.,  EAST  DEREHAM,  NORFOLK 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  Guaranteed  Pure. 


INDIA  RUBBER  STAMDS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3  letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad„ 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


ESTABLISHED  1861. 

UTRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ;£ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold, 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
SOCIETY,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT.  Manager. 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


DELICIOUS  TEMPERANCE  DRINKS. 


MASON’S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 


These  Essences  produce  in 
a  few  minutes  a  delicious  T etn- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON. 

Nottinyham. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
)  machines  Prices,  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5000  Testimonials. 
Free.  BRITISH  CYCLE 
MFG.  CO.,45,Everton  Rd.t 
Liverpool:  Manchester  De¬ 
pot  :  6,  Palatine  Bldgs., 
victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School:  42,  High 
Street,  Camden  Town 


TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  modefs 
made.  Terms  moderate.— THE  Waller  &  Co.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 


Now  Ready,  Part  1,  price  3d.,  of  the 
Cheap  Issue  of 

Cassell’s  Illustrated 
Bunyan, 

WITH 

200  ORIGINAL  ILLUSTRATIONS, 

Comprehensive  Notes  by  the  B,ev. 
Dr.  Maguire,  and  a  Life  of  Bunyan 
hy  the  Rev.  John  Brown,  B.A  ,  D.D., 
specially  prepared  for  this  Edition. 

(To  be  Completed  in  27  Parts.) 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London  ; 
and  all  Booksellers. 


Cassell’s  New 
Popular  Educator. 

With  New  Text,  New  Illustra¬ 
tions,  New  Coloured  Plates, 
New  Maps  in  Colours,  New 
Size,  New  Type. 

Vols.  I.  to  YU.  now  Beady, 

5s.  each. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood 
and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  per/ect  re¬ 
semblance  to  the  natural 


wood,  and  its  highly 
artistic  finish. 

* 


To  grain- 
and  varnish 
one  yard  takes  five 
minutes  ;  cost  of  mate¬ 
rial  only  id.  Send  Is.  6cL- 
for  sample  yards  of  different 
Oak  Grains,  or  2S.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ENGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations. 

In  Volumes.  Cloth  gilt,  5s.  each. 

Cassell’s  Storehouse 

of  General  Information. 

Fully  Illustrated  with  High-class  Wood  En¬ 
gravings,  and  with  Maps  and  Coloured 
Plates. 

Vols.  I.  and  IT.  note  Ready. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


Prize  Competition 

COUPON. 

A  Useful  Article  for  the 
Household. 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  "WORK." 
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A  WONDERFUL  MEDICINE. 

BEECHAM’S  PILLS. 


Bee cham's  Pills 
Beec ham’s  Pills 
Beecham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beec  ham’s  Pills 
Beecham’s  Pills 
Beec  ham’s  Pills 
Beecham’s  Pills 
Beec  ham’s  Pills 


7TRE  universally  admitted  to  be  worth  a  Guinea  a  Box  for  Bilious  and  Nervous 

Disorders,  such  as  Wind  and  Pain  in  the  Stomach,  Sick  Headache,  Giddiness, 
Fulness  and  Swelling  after  Meals,  Dizziness  and  Drowsiness,  Cold  Chills,  Flushings 
of  Heat,  Loss  of  Appetite,  Shortness  of  Breath,  Costiveness,  Scurvy  and  Blotches  on 
the  Skin,  Disturbed  Sleep,  Frightful  Dreams,  and  all  Nervous  and  Trembling  Sensa¬ 
tions,  &c.  Every  sufferer  is  earnestly  invited  to  try  one  Box  of  these  Pills,  and  they 
will  be  acknowledged  to  be 

WORTH  A  GUINEA  A  BOX. 

For  Females  of  all  ages  these  Pills  are  invaluable,  as  a  few  doses  of  them  carry  oft 
all  humours,  and  bring  about  all  that  is  required.  No  female  should  be  without  them. 
There  is  no  medicine  to  be  found  equal  to  BEECHAM’S  PILLS  for  removing  any  ob¬ 
struction  or  irregularity  of  the  system.  If  taken  according  to  the  directions  given  with 
each  box,  they  will  soon  restore  females  of  all  ages  to  sound  and  robust  health. 

For  a  Weak  Stomach,  Impaired  Digestion,  and  all  Disorders  of  the  Liver,  they 
act  like  magic,  and  a  few  doses  will  he  found  to  work  wonders  on  the  most  important 
organs  in  the  human  machine.  They  strengthen  the  whole  muscular  system,  restore 
the  long-lost  complexion,  bring  back  the  keen  edge  of  appetite,  and  arouse  into  action 
with  the  rosebud  of  health  the  whole  physical  energy  of  the  human  frame  ;  and  one  of 
the  best  guarantees  to  the  Nervous  and  Debilitated  is,  BEECHAM’S  PILLS  have  the 
largest  Sale  of  any  Patent  Medicine  in  the  World. 

Beecham’s  Magic  Cough  Pills. 

As  a  remedy  for  Coughs  in  general,  Asthma,  Bronchial  Affections,  Hoarseness, 
Shortness  of  Breath,  Tightness  and  Oppression  of  the  Chest,  Wheezing,  etc.,  these 
Pills  stand  unrivalled.  They  are  the  best  ever  offered  to  the  public,  and  will  speedily 
remove  that  sense  of  oppression  and  difficulty  of  breathing  which  nightly  deprive  the 
patient  of  rest.  Let  any  person  give  BEECHAM’S  COUGH  PILLS  a  trial,  and  the 
most  violent  Cough  will  in  a  short  time  be  removed. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire, 
in  Boxes,  c^d.,  rs.  i^d.,  and  2S.  9d.  each. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere. 

N.B. — Full  directions  are  given  with  each  box. 


Beecham’s 
Beec  ham’s 
Beecham’s 
Beec  ham’s 
Beecham’s 
Beecham’s 
Beecham’s 
Beecham’s 
Beecham’s 
Beecham’s 


BEECHAM’S  TOOT  H  PASTE 


Pills 

Pills 

Pills 

Pills 

Pills 

Pills 

Pills 

Pills 

Pills 

Pills 


Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the 
best-known  ingredients  for  neutralising  the  acids  of  the  mouth  and  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  denti¬ 
frice.  BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur ;  the  packages  are 
pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling  bag.  Of  all  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid. 


PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,ooo  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

T  O  O  L  M  A  K  E 11  S,  DUEL  IK. 


C.  BRAND  AUER  &C?S 

HRCULAR  DE  NC 

»  POINTED  rLliO 

NEITHER  SCRATCH  NOR.  SPURT. 

WrS'TtLV,’  Bl  R  MIN  CHAM 
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London  Warehouse:  1  2  4,  IV E  W G-  A T E  ST. 


Every  Month,  price  Id.  ;  or  by  post,  5\d» 

CASSELL’S  TIME  TABLES  and  Through-Route  Glance-Guide. 

A  Subscriber  writes: — “I  always  buy  your  ‘Time  Tables,’  and  although  I  travel  almost  every  day,  have 
never  yet  found  any  mistake  in  it,  and  I  consider  it  more  useful  and  at  the  same  time  more  simple  than 
any  other  book  of  the  kind.” 


***  CASSELL- S  TIME  TABLES  mat/  be  obtained  of  all  Booksellers  and  Newsagents,  and 

at  the  Railway  Bookstalls  and  Receiving  Houses. 


TRY  a  Is.  JAB;  of 

ARDENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
•and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Tar. 


T,  PAVITT  &  SONS, 

70,  SOUTHAMPTON  EOW,  LONDON. 


HEAT-RESISTING 

MASTI0  PAINTS  AND  ENAMELS. 

Suitable  for  aU  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  «§£  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

( See  “  Work  ”  of  the  oth  January ,  1892.) 

LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes.  Drilling  Machines. 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very'  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue ,  150  Illustrations ,  price  Si.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tne  smallest  to  powerful  Engines. 

LEE'S  ILLUSTR  ATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Hngme  Catalogue  is  required  when  ordering.  ONLY 

address—  7 77,and  7S<t,  ULGli  HOLBOti. V.  LO \T>ON,  IV. C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition.  1885.  Please  name  this  Paper  when  writing. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvage,  London,  E.C. 
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By  years  of  exposure  to  atmospheric 

temperature,  hardened  steel  loses  hardness. 

*  * 

The  Southport  Corporation  has  adopted 

■the  high  tension  system  for  its  electric 
supply. 

#  # 

Steel  not  only  loses  its  magnetism,  but 
becomes  non-magnetic  when  heated  to  an 
orange  colour. 

*  * 

At  the  World’s  Fair  will  be  an  exhibit  of 
bells  displayed  in  a  reproduction  of  the  Tzar 
Kolokol  (king  of  bells);  the  famous  broken 
bell  of  Moscow,  which  is  22  ft.  in  diameter 
and  21  ft.  3  in.  high,  weighs  443,772  lb.  This 
bell  is  now  used  as  a  chapel. 

*  * 

The  positive  plates  of  a  storage  battery 
when  fully  charged  should  look  like  wet 
slate,  nearly  black  ;  when  partly  charged 
they  are  dark  red,  chocolate,  or  plum  colour. 
The  negative  plates  are  always  much  lighter 
than  the  positives,  and  have  a  pale  slate 
colour. 

*  * 

Inspection  and  tests  with  the  St.  Pancras 
electric  installation  elicited  some  of  the 
applications  of  electricity  for  trade  purposes. 
A  ventilating  fan  was  set  in  motion,  a  tailor’s 
flat  iron  and  a  hatter’s  iron  were  quickly 
heated  ;  so  also  were  a  pair  of  lady’s  curling 
tongs.  Cooking,  we  know,  can  be  done  by 
the  heat  generated.  Gas  should  now  go. 

#  * 

An  8-ft.  water  tunnel,  extending  four 
miles  out  under  Lake  Michigan  at  a  depth 
of  80  ft.,  has  been  completed.  It  was  begun 
over  four  years  ago,  and  has  cost  over 
$1,100,000.  When  connected  with  the  water¬ 
works  pumps  it  will  supply  130,000,000  gal¬ 
lons  of  water  per  day  to  the  city,  bringing 
the  total  available  supply  up  to  300,000,000 
gallons  daily. 

*  * 

Bridgnorth  now  owns  the  steepest  inclined 
railway  in  England.  It  connects  the  high 


SATURDAY,  AUGUST  6,  1892. 


and  low  towns  which  have  hitherto  been  | 
joined  by  means  of  200  steps  and  long  sloping 
paths.  The  entire  length  is  201  ft.,  with  a 
vertical  rise  of  111  ft. — passing  through  a 
cutting  in  solid  rock  50  ft.  deep— thus  giving 
what  is  generally  termed  a  gradient  of  1 
in  1£  ft.  The  motive  power  is  water,  fur¬ 
nished  by  means  of  two  gas  engines. 

*  * 

Tanning  is  now  being  done  largely  in 
America  by  electricity.  The  following  table 
gives  a  summary,  from  the  standpoint  of 
duration,  of  the  advantages  that  tanning  by 
electricity  possesses  over  the  old  chemical 
tanning : — 

Duration  of  tanning. 

t - A - - — - \ 

Nature  of  the  hides.  By  the  new  process.  By  the  old  process. 


Light  calf 

34  to  32  hours. 

3  months. 

Heavy  calf 

48  „  60  „ 

4  „  6 

Light  cow  and 

horse . 

72  „ 

8  „  10 

Heavy  cow  and 

med.  ox 

84  „  96  „ 

10  „  12 

Heavy  ox 

96  „  108  „ 

12  „  15 

* 

# 

The  trade  in  macadamised  stone  between 
Cherbourg  and  this  country  has  recently 
grown  with  extraordinary  rapidity.  In  1890 
the  export  from  that  port  increased  ten  "old 
over  that  of  1889,  and  from  1890  to  1891  it 
has  trebled,  amounting  in  the  latter  year  to 
nearly  30,000  tons.  Railways  and  tramways 
are  shortly  to  be  made  to  facilitate  the  con¬ 
veyance  of  this  material  from  the  quarries 
in  the  Montagne  du  Roule  to  the  shipping 
quays,  to  avoid  the  expense  and  delays  of 
cartage,  and  more  powerful  machinery  is  to 
be  erected  at  the  quarries. 

*  * 

On  the  day  of  opening  the  Yyrnwy  water 
supply  to  Liverpool,  14^  million  gallons  ran 
into  the  reservoir.  The  surface  area  of  the 
lake  is  1,121  acres,  its  length  being  4f  miles, 
with  a  width  of  -}  to  fths  of  a  mile.  The 
dam  is  constructed  of  masonry,  the  weight 
of  which  is  510,000  tons,  with  a  length  of 
1,172  ft.,  and  161  ft.  in  height  from  founda¬ 
tion  to  parapet.  The  greatest  thickness  of 
the  dam  at  base  is  120  ft.;  while  the  length 
of  the  aqueduct  is  77  miles,  divided  by 
balancing  reservoirs  into  six  sections.  The 
aqueduct  crosses  twelve  railways,  five  canals, 
and  about  two  rivers,  including  the  Mersey, 
which  has  proved  very  formidable  to  tunnel. 


[Price  One  Penny. 


Edison  has  been  awarded  the  Albert 
Medal  for  1892.  This  medal  was  instituted 
by  the  Society  of  Arts  in  1862  in  memory  of 
Prince  Consort,  for  eighteen  years  President 
of  this  society,  and  is  awarded  annually  for 
merit  in  promoting  the  arts,  manufactures, 
or  commerce.  It  was  first  presented,  in 
1864,  to  Sir  Rowland  Hill,  and  among  others 
the  following  have  been  its  recipients  : — 
Faraday,  Whitworth,  Liebig,  Lesseps, 
Bessemer,  Siemens,  Armstrong,  Thompson, 
Joule,  Hofmann,  and  Helmholtz.  Captain 
Eads,  another  American,  received  it  in 
recognition  of  his  engineering  feats  at  the 
mouth  of  the  Mississippi  in  1884. 

*  * 

Tempered  steel  may  be  straightened 
during  the  process  of  hardening.  Files 
taken  from  a  bath  of  melted  lead  are  chilled 
while  red-hot  in  a  stream  of  running  water  ; 
the  immersion  for  an  instant  hardens  only 
the  surfaces,  while  the  interior  is  pliant 
with  heat.  At  this  time  the  file  may  be 
straightened  by  bending  over  and  under 
bars.  It  is  stated  that  a  crook  has  been 
taken  out  of  a  tempered  rymer  when  heated 
at  the  bend  by  a  spirit  lamp  ;  the  heat  was 
sufficient  to  allow  the  steel  to  give,  but  not 
enough  to  start  the  temper.  Steel  tempered 
blue  may  be  straightened  by  blows  with  a 
pened  hammer  on  a  smooth  anvil,  the  face 
of  which  should  be  warmed  to  remove  the 
chill. 

#  * 

The  adhesiveness  of  properly  prepared 
glue  will  resist  a  force  of  715  lb.  per  square 
inch.  In  an  experiment  recently  performed, 
a  force  of  1,260  lb.  applied  gradually  was 
found  necessary  to  separate  two  cylinders  of 
dry  ashwood,  the  ends  of  which  presented  a 
surface  of  1'76  square  inch,  and  which  were 
glued  together,  end  to  end,  and  allowed 
twenty-four  hours  to  set.  When  the  joint 
gave  way,  after  two  or  three  minutes,  it  was 
found  that  the  intervening  layer  of  glue  was 
very  thin,  and  did  not  entirely  cover  the 
surfaces  joined.  The  wood  used  showed  a 
lateral  cohesive  strength  of  only  562  lb.  per 
squa.re  inch,  so  had  the  joint  been  lateral 
the  wood  would  have  split  before  the  glue 
yielded.  In  view  of  the  common  idea  that 
a  glue  joint  of  timber  ends  is  not  strong, 
I  this  is  instructive. 
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A  WARDIAN  CASE. 

BY  C.  MAYNARD  WALKER. 

The  illustration  prefacing  this  article  will 
at  once  explain  the  use  to  which  a  Wardian 
case  is  put ;  but  perhaps  I  may  be  per¬ 
mitted  to  explain  the  use  of  the  name 
itself.  The  term  “Wardian”  is  applied 
propexdy  to  a  kind  of  glass  case  in  which 
plants  are  grown,  and  thus  worthily 
perpetuates  the  name  of  Mr.  Ward,  the 
originator  of  indoor  fern  or  plant  cases,  an 
invention  which  a  recent  writer  on  a 
branch  of  horticulture  describes  “as 
one  of  the  most  useful  inventions  of 
the  age.”  Certain  it  is  that  if  the 
value  or  usefulness  of  an  invention 
were  measured  by  the  pleasure  it 
affords,  then  a  Wardian  case  would 
stand  very  high  upon  the  list ;  and 
although  its  value  may  be  unappre¬ 
ciated  by  those  who  possess  gardens 
and  plant  houses,  yet  such 
cases  of  living  interest  are 
admirably  suited  to  the 
wants  of  thousands  of  per¬ 
sons  not  so  blessed,  but  who 
live  comparatively  cooped 
up  in  towns  and  cities. 

Even  in  the  most  un¬ 
favourable  localities  for  out¬ 
door  vegetation,  such  indoor 
gardens  (really  miniature 
conservatories)  may  be  re¬ 
plete  with  beauty  alike 
secure  from  the  changes  of 
our  fitful  climate  or  from 
the  more  deadly  impurities 
of  town  air,  or  the  poison- 
ously  polluted  atmosphere 
of  gas  or  artificially  lighted 
rooms,  and  continue  to 
thrive,  and  even  luxuriantly 
flourish,  where  nothing  else 
exposed  would  grow.  That 
this  is  really  the  case  with 
properly  constructed  fern- 
cases,  I  am  able  from  a  long 
experience  to  unhesitatingly 
affirm.  I  think  the  most 
striking  instance  of  the 
efficacy  of  the  principle  of  a 
Wardian  case  was 
one  which  I  met 
with  in  a  showroom 
of  a  London  house 
of  business  situated 
in  a  narrow  and 
dingy  lane  in  the 
City,  the  show¬ 
room  itself  being 
directly  over  a 
storehouse  for 
paraffin-oil.  which, 
as  everyone  knows, 

is  more  or  less  volatile,  so  much  so  that, 
in  the  room  referred  to,  if  water  was 
left  in  a  basin,  the  surface  became  filmed 
over  with  a  kind  of  scum.  In  this  at¬ 
mosphere  a  hart's-tongue  fern  was  bravely 
flourishing  under  a  round  glass  fern  shade; 
but  so  soon  as  the  glass  was  removed, 
the  fern  leaves  would  in  a  very  few 
minutes  droop  and  hang  down,  recover¬ 
ing  when  the  shade  had  been  restored  a 
few  hours  later.  If  ferns  could  be  culti¬ 
vated  under  such  conditions,  I  think  a 
Wardian  case  may  be  trusted  to  behave 
efficiently  anywhere.  The  term  Wardian 
does  not,  of  course,  apply  to  any  particular 
design,  nor  the  value  depend  upon  the 
form — the  simpler  forms  of  cases,  costing  but 
a  few  pence  only  in  their  construction, 


being  as  good  in  their  way  as  more  elaborate 
erections  costing  as  many  pounds,  providing 
they  are  properly  managed.  The  design 
under  present  consideration  is  submitted  to 
the  reader  as  being  one  which  may  be  easily 
constructed  by  any  worker  of  average 
ability,  and  one  which  will  cost  compara¬ 
tively  little,  and  be  a  really  serviceable 
article.  It  is  intended  to  be  made  of  zinc 
and  glass,  except  where  further  enrichment 
may  be  desired  ;  the  external  pillars  and 
cross-bars  may  be  of  polished  brass,  adding 
very  materially  to  the  value  of  the  work. 


Fig.  1. — Wardian  Cass  Complete. 

And  here,  having  in  my  mind’s  eye  some 
reader  mistrustful  of  his  ability,  and  look¬ 
ing  with  wistful  eyes  upon  a  design  which 
appears  too  elaborate  to  undertake  for  any¬ 
one  who  is  not  an  experienced  workman, 
permit  me  to  say  that  there  is  no  real  diffi¬ 
culty  in  the  work,  and  I  will  promise  com¬ 
plete  success  to  anyone  who,  being  able 
to  solder  neatly  and  see  straight  and  true , 
will  follow  the  directions  herewith.  The 
ornamental  borders  at  the  base,  the  shoulder, 
and  top  of  the  case  are  zinc  stampings,  and 
may  be  purchased  in  large  or  small  quan¬ 
tities  through  ordinary  zinc  dealers,  or  of 
Messrs.  Still  &  Co.,  metal  spinners,  and 
are  designated  in  that  firm's  catalogue  as  fol¬ 
lows  : — The  top  border  is  No.  373,  and  costs 
about  8d.  per  3ft.  length ;  the  fret  on  shoulder 


of  case  is  No.  231,  sold  in  8  ft.  lengths 
at  about  l|d.  per  foot  run ;  the  stamped 
border  at  base  of  case  is  No.  384,  and  costs 
about  Is.  per  3  ft.  length.  So  that  in  order¬ 
ing  these  all  that  is  necessary  is  to  quote 
the  numbers  given  and  to  forward  the  cash. 
The  frame  of  the  case  is  intended  to  be 
made  of  zinc  bar,  and  this  can  be  obtained 
through  any  zinc  worker,  or  direct  from 
Messrs.  Treggon  &  Co.,  the  well-known 
firm,  numbered  as  follows:— For  the  base 
frame,  inside  the  ornamental  border,  is  a 
rebated  bar,  No.  53,  of  which  Fig.  2 
shows  a  section  ;  the  uprights  for  the 
corners  of  glazed  frame  of  No.  10  bar, 
and  for  the  cross-pieces  at  shoulder 
No.  8  bar,  similar  in  shape  to  No.  10, 
but  lighter;  the  frame  of  the  roof 
being  also  made  of  No.  8  bar.  There 
remains  the  outside  pillars,  which  may 
be  of  1  in.  zinc  or  brass  tubing,  with 
cross-bars  of  §  in.  ditto.  ;  six  white 
“  Ottoman  knobs,”  obtainable  at  any 
ironmonger’s,  will  be  wanted 
for  the  six  feet ;  as  also 
some  ornamental  knobs  from 
the  same  source  for  the  pillar 
tops.  The  corner  ornaments 
are  made  by  cutting  out  the 
designs,  Fig.  3,  for  the  cor¬ 
ners  of  shoulder — the  other 
two  can  be  cut  by  the  eye — 
from  sheet-zinc  (about  No. 
10  gauge)  with  an  ordinary 
fret-saw.  The  first  thing 
now  to  be  decided  is  the 
size  of  the  case  to  be  made. 
This  is  a  matter  of  indi¬ 
vidual  taste  and  require¬ 
ments,  and  will  not  affect 
the  design  in  any  way.  I 
would  suggest  that  it  be 
oblong  in  snape ;  and  while 
being  large  enough  to  make 
a  good  show,  should  be 
handy  enough  to  be  easily 
moved  from  its  position.  I 
would  suggest  length  2  ft. 
4  in.,  width  1  ft.  2  in.,  height 
2  ft.  !)  in. — over  all  measure¬ 
ments  in  each  case.  The 
requisite  materials  to  corre¬ 
spond  must  now  be  obtained, 
and,  having  these, 
we  can  set  to  work. 
First  the  base 
frame  of  No.  53 
bar ;  this,  as  also 
the  other  bar,  can 
be  readily  cut  with 
an  ordinary  back- 
saw  to  form  the 
necessary  mitre, 
just  as  though  you. 
were  making  a  pic¬ 
ture-frame.  Care 
must  be  taken  that  these  are  cut  and 
soldered  up  true.  To  this  end,  constantly 
apply  the  square  to  try  the  work.  The 
object  of  this  particular  form  of  bar  is,  first, 
to  provide  a  base  for  the  outside  pillars,  and 
then  a  fiat  edge  to  which  can  be  fastened 
the  ornamental  border,  and  leave  a  neat  flat 
surface  between  it  and  the  glass  frame. 
Next  cut  a  piece  of  No.  10  sheet-zinc  about 
i  in.  smaller  each  way  than  the  frame,  and 
solder  the  same  to  the  under  side  of  the 
frame.  Make  a  centre  mark  in  this  bottom, 
and  drill  a  ?  in.  hole,  into  which  solder  a 
zinc  tube  about  2^  in.  high,  leaving  about 
a  in.  projecting  underneath.  This  tube  is 
an  air-vent  to  the  interior  of  case.  Next 
cut  up  some  No.  10  bar  for  the  corners, 
the  rebates  of  which  must  be  cut  away  a 
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distance  of  2  in.  from  the  top,  so  that  the  end 
of  bar  above  the  frame  gives  the  effect  of  a 
free  pillar.  Where  the  rebate  is  cut  off 
must  be  made  good  with  solder,  and  filed 
up  neatly.  These  uprights  are  to  be  sol¬ 
dered  into  the  rebate  of  the  base,  leaving  a 
space  so  that  each  corner  outside  pillar  has 
room  to  stand  clear  as  shown  (Fig.  1). 
Again,  great  care  must  be  taken  that  these 
are  soldered  perfectly  upright,  and  square  to 
each  other  ;  the  same  remark  applies  to 
fixing  the  cross-bars  of  the  shoulder.  The 
roof  is  now  to  be  made,  and  is  very  much 
more  convenient  if  made  to  take  off  and 
on  as  a  separate  affair.  This  is  made  of 
No.  8  bar,  carefully  mitred  and  fitted,  so  that 
the  glass  is  put  in  from  the  outside.  The 
construction  is  shown  by  the  plan,  Fig.  4, 
the  middle  portion  forming  a  ventilator 
when  in  use  with  slips  of  glass.  For 
smaller  cases  no  end  doors 
are  necessai'y,  but  in  one  of 
these  or  larger  dimensions 
a  door  must  be  fitted  at  each 
end.  These  consist  of  a  pair 
of  frames  of  No.  8  zinc  bar, 
hung  on  hinges,  and  high 
enough  to  clear  the  cross¬ 
bars,  so  that  the  ends  are 
divided  into  two  by  an 
additional  length  of  bar. 

Across  the  ventilator  at  top 
are  fixed  two  bars  upon 
which  to  hang  the  fern 
baskets— a  short  length  of 
bar,  with  a  hole  drilled 
and  fitted  with  an  S-hook, 
answering  the  purpose. 

Having  the  borders  and  fret 
pieces  ready,  and  fastened 
by  solder  into  their  respec¬ 
tive  positions,  the  frame 
should  now  be  glazed. 

Leaving  the  outside  pillars 
for  the  present,  the  two 
large  squares  of  glass  should 
be  of  26  oz.  sheet,  as  also 
the  lower  part  at  the  ends, 
while  the  roof  and  the  doors 
may  be  of  ordinary  window 
glass.  The  reason  for  adopt¬ 
ing  so  thick  a  glass  is  that, 
if  it  be  desired  to  use  the 
case  as  a  combination  of 
aquarium  and  fern  case — 
be.,  the  lower  portion  on  a 
level  with  the  cross-bars 
being  used  as  an  aquarium, 
and  an  ornamental  rock- 
work  rising  from  the  bot¬ 
tom  to  a  little  above  this  level,  upon  which 
to  groAV  ferns  and  sub-aqueous  plants — all 
we  have  to  do  is  to  stop  up,  or  do  away 
with,  the  air-tube  at  the  bottom,  make  it 
waterproof,  and  our  glass  is  strong  enough 
for  the  purpose  ;  but  our  present  aim  is 
a  plant  case  only.  Having  glazed  the  case 
neatly  with  ordinary  putty,  we  shall  add 
considerably  to  the  rigidity  by  mixing  up  a 
batter  of  Portland  or  Roman  cement,  and 
pouring  the  same  into  the  case  to  nearly  the 
height  of  the  air-tube,  the  work  standing  on 
a  perfectly  level  place  during  the  operation. 
This  will  set  into  a  hard  and  self-fitting 
bottom.  Previous  to  doing  this,  however, 
the  knobs  should  be  put  on  by  passing 
ordinary  screws  through  them  and  the 
bottom  of  the  case,  the  cement  setting  them 
in  firmly.  All  the  work  should  now  be 
cleaned  up  neatly  ;  and,  lastly,  fix  the  pillars 
and  fender  bars  and  their  ornaments,  and 
the  case  is  ready  for  painting.  Any  of  the 
following  will  look  well— chocolate,  black, 
French  grey,  or  celadon,  each  picked  out 


with  gold.  We  now  come  to  the  important 
question  of  planting  the  ferns.  It  will  be 
seen  from  the  illustration  that  the  plan  of 
arranging  these  differs  from  that  generally 
in  vogue]  eyery  reader  may  not  endorse 
my  opinion,  but  I  think  where  the  lower 
part  of  the  case  for  some  6  in.  or  so  deep, 
and  close  up  to  the  exterior  lines,  is  used  as 
a  box  to  contain  the  fern  mould,  a  needlessly 
clumsy  and  heavy  effect  is  produced.  This  is 
avoided,  and  a  much  larger  show  of  foliage 
is  visible,  by  adopting  the  plan  of  building 
up  a  rock  work  enclosure  formed  of  cemented 
pieces  of  coke,  about  2  in.  from  the  glass 
sides,  of  a  rustic  and  irregular  form,  rising 
higher  towards  the  centre  (see  Fig.  5),  the 
margin  of  2  in.  being  covered  with  shingle 
or  crushed  shells.  A  thick  layer  of  broken 
crocks  are  laid  in  the  bottom  of  rockwork 
first  to  provide  drainage ;  a  root  or  two  of 
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Wardian  Case. 
Plan.  Fig1. 
—Method 
Doors. 


Fig.  2.— Section  of  Bars.  Fig.  3.— Fret  for  Corners.  Fig.  4. — 
.  5.— Plan  of  Ease  of  Case,  showing  Position  of  Rockwork.  Fig.  6. 
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ivy  is  under-planted,  of  a  non-clinging 
variety,  and  the  ferns  planted  over  all  to 
taste.  The  spacious  roof  of  the  case_  is 
intended  to  be  occupied  as  shown  with 
hanging  baskets.  These  are  easily  made  by 
taking  two  flower-pots,  and  boring  three  equi¬ 
distant  holes  under  the  rims,  which,  after 
being  roughly  covered  with  Roman  cement 
and  coloured  to  taste,  are  suspended  with 
chain  or  wire  (see  Fig.  6).  There  is  very 
little  difficulty  in  growing  ferns.  Get  the 
mould  from  a  good  nurseryman,  and  you 
will  have  little  to  do  but  keep  the  roots 
always  moist.  With  regard  to  the  position 
in  which  the  case  should  stand, _  my  own 
experience  favours  a  window  looking  west ; 
if  this  is  not  obtainable,  and  you  are  obliged 
to  put  up  with  a  window  exposed  to  strong 
sunshine,  care  must  be  taken  to  shade  it 
during  the  sunny  hours. 

Little  more  remains  to  be  said,  as  the 
figures  in  the  illustration  explain  them¬ 
selves  ;  but  should  any  difficulty  arise, 
“  Shop  ”  is  at  the  service  of  all  readers. 


Preparation  or  the  Observing  Telescope  — 
Tubing  —  Object-Cell  —  Eyepiece  — Draw- 
Tube— Cell  for  Eye-Lens— Cell  for  Field- 
Lens — Mode  of  mounting  Lens— Stop  Col¬ 
lar-Mode  of  mounting  Lenses  without 
Cells— Eyepiece  Collar— Bayonet  -  Joint 
for  Collar— Mounting  Lenses  in  Wooden 
Cells— Selection  of  suitable  Lenses. 

We  must  now  turn  our  attention  to  the 
preparation  of  the  observing  telescope,  the 
body  tube  of  which  is  precisely  similar  to 
the  body  tube  of  the  collimator  described  in 
the  previous  paper,  as  will  be  understood  by 
the  following  condensed  description : — Take 
a  lOfin.  length  of  stout-drawn  brass  tubing, 
of  1-J  in.  diameter,  to  match  the  collimator 
tube,  and  having  trued  up 
both  ends,  provide  it  witli 
a  f  in.  brass  stop,  which  is 
soldered  in  the  middle  of 
the  tube  the  same  as  before. 
When  this  has  been  done, 
prepare  a  brass  cell  to  con¬ 
tain  the  object  lens,  which 
should  be  an  ordinary  If-  in. 
plano-convex  lens  of  12  in. 
focus,  similar  to  the  colli¬ 
mating  lens.  As  two  methods 
of  preparing  these  cells  were 
described  in  the  previous 
article,  it  will  be  unneces¬ 
sary  to  repeat  the  mode  of 
procedure,  which  is  in  every 
way  identical  with  that  al¬ 
ready  given. 

The  object-cell  being  com¬ 
pleted,  we  must  next  provide 
the  telescope  with  an  eye¬ 
piece,  which  is  shown  in 
section  in  Figs.  21,  22,  and 
23,  with  the  lenses  mounted 
in  three  different  ways,  in 
order  to  suit  the  taste  or 
ability  of  the  maker.  The 
lenses  required  for  the  eye¬ 
piece  will  be  an  j  in.  eye- 
lens  of  1  in.  focus,  and  a 
|  in.  field-lens  of  2  in.  focus, 
both  being  of  the  ordinary 
piano  -  convex  type.  ^  First 
true  up  both  ends  of  a  3  in. 
length  of  drawn  brass 
tubing,  1  in.  in  diameter, 
and  then  proceed  to  fit  it 
with  a  couple  of  brass  cells 
.  to  contain  the  above 
lenses.  These  cells  should  be  cast  from 
suitable  patterns,  prepared  according  to  the 
section  of  the  eyepiece  shown  in  Fig.  21, 
after  which  they  may  he  turned  in  a  lathe 
to  fit  the  eyepiece  tube,  the  cell  to  contain 
the  eye-lens  being  threaded  to  screw  into  a 
corresponding  thread  inside  one  end  of  the 
above-mentioned  tube.  In  turning  the  seat 
for  the  lens  the  edge  should  be  leit  as  thin 
as  possible,  and  only -Ain.  above  the  lens, 
being  turned  very  tliin,  so  that  a  slight 
pressure  with  a  burnisher  will  be  sufficient 
to  turn  the  edge  down  over  the  lens,  and 
thus  secure  it  in  position. 

The  cell  for  the  field-lens  is  made  in  pre¬ 
cisely  the  same  manner,  with  the  exception 
that  it  will  not  require  to  be  threaded,  as  it 
is  simply  intended  to  slide  somewhat  stiffly 
into  the  eyepiece  tube  until  about  If  in. 
from  the  eye-lens.  The  best  way  to  secure 
the  lenses  in  position  is  to  first  mount  the 
cell  in  a  recess  bored  in  a  soft  wood  chuck, 
and  then  bend  the  edge  of  the  brass  _  over 
the  lens  just  sufficient  to  hold  it  in  position, 
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after  which  the  cell  is  mounted  in  a  lathe 
for  the  edge  to  be  burnished  over  the  lens 
while  it  is  being  spun  round.  A  small  disc 
of  brass,  pierced  with  a  Jin.  aperture,  is 
now  soldered  into  the  eyepiece  tube  at  1  in. 
from  the  outer  end,  in  order  to  form  a  stop, 
after  which  the  eyepiece  is  fitted  into  the 
body  tube  of  the  telescope  by  means  of  a 
suitable  collar,  through  which  it  is  made  to 
slide.  Having  cast  the  collar  from  a  pattern 
made  to  the  form  of  a,  Fig.  21,  fit  the  same 
into  a  wood  chuck,  and  then  mount  it  in  a 
lathe  and  bore  out  the  interior,  so  that  the 
tube  of  the  eyepiece  will  just  slide  easily 
within  it,  the  fitting  being  finished  by  rub¬ 
bing  the  tube  lengthwise  with  emery  cloth 
applied  on  hollow  rubber  to  suit  the  tube, 
after  which  the  collar  is  threaded,  and  then 
made  to  screw  into  a  corresponding  thread 
at  the  end  of  the  telescope  tube,  or,  if  pre¬ 
ferred,  it  may  be  fitted  to  the  latter  by 
means  of  a  bayonet-joint,  to  be  shortly 
described. 

The  following  plan  of  mounting  the 
lenses,  which  is  much  more  simple  than  the 
foregoing,  does  away  with  the  necessity  for 
making  castings  of  the  cells,  and  for  this 
reason  it  will  doubtless  be  employed  by 
some  of  our  readers.  First  obtain  a  3  in. 
length  of  tolerably  thin  drawn  brass  tubing, 
exactly  1  in.  in  diameter,  together  with 
another  length  of  similar  tubiug,  which  will 
just  slide  in  telescope  fashion  inside  the 
first.  Next  proceed  to  true  up  both  ends  of 
the  first  piece  in  a  lathe,  so  that  the  tube, 
when  placed  on  a  perfectly  level  surface, 
will  stand  exactly  vertical.  This  done, 
prepare  a  stout  circular  disc  of  brass,  to 
measure  li  in.,  and  then  cut  or  drill  a  £  in. 
countersunk  circular  opening  in  the  centre, 
after  which  the  disc  should  be  soft  soldered 
to  one  end  of  the  larger  tube  just  pre¬ 
pared.  Assuming  that  the  eyepiece  and  the 
field-lens  measure  exactly  J  in.  and  £  in.  in 
diameter  respectively,  prepare  five  discs  of 
brass  of  the  following  dimensions,  which 
will  just  slip  into  the  larger  tube  of  the  eye¬ 
piece  : — The  first  disc  should  be  furnished 
with  a  Jin.  hole,  which  must  be  cut  or  drilled 
straight  through  the  metal,  and  not  counter¬ 
sunk  ;  but  the  second  disc  may  have  a  i  in. 
slightly  countersunk  aperture,  and  the  third 
a  similar  Jin.  opening;  the  fourth  disc, 
which  is  fin.  in  diameter,  also  being 
countersunk;  the  fifth  is,  however,  a  fin. 
■circle  cut  straight  through  ;  but  the  sixth 
disc  has  another  £  in.  countersunk  hole. 
Now  hold  the  eyepiece  tubo  cup  downwards, 
and  drop  the  eye-lens  in  first,  plain  side 
downwards,  and  after  this  the  first  and 
second  of  the  discs — the  last  named  having 
the  chamfered  side  next  to  the  lens — fol¬ 
lowing  this  up  with  a  £  in.  ring  of  the  smaller 
tubing,  and  then  the  third  disc,  which  forms 
the  stop  of  the  eyepiece,  with  another  £  in. 
ring  of  tubing  above  this.  The  fourth  disc 
is  now  slipped  into  the  tube  with  the 
countersunk  side  towards  the  eyepiece  ; 
then  the  field-lens  is  dropped  on  to  this, 
plain  side  downwards,  after  which  the  fifth 
disc  is  put  on  to  this,  thus  centreing  the  lens 
in  respect  to  the  tube  ;  and,  lastly,  the  sixth 
disc,  with  the  chamfered  side  next  to  the 
lens,  the  remaining  length  of  tubing  being 
afterwards  pushed  into  the  tube,  in  order 
to  retain  the  whole  in  position. 

The  eyepiece  will  now  [be  ready  to  be 
fitted  into  the  adjusting  collar.  To  make 
this,  true  up  both  ends  of  a  £  in.  ring  of  U  in. 
brass  tube,  and  then  fit  a  disc  of  brass  tightly 
into  one  end  of  this  collar,  flushing  a  small 
quantity  of  soft  solder  round  the  edge  of 
the  disc  as  an  additional  security.  This 
done,  turn  in  a  lathe  another  disc,  stouter 


than  the  first,  to  measure  1£  in.  in  diameter, 
and  then  cut  a  1  in.  hole  in  the  middle  of 
this,  into  which  the  eyepiece  tube  should 
be  made  to  tightly  fit,  afterwards  soft  sol¬ 
dering  this  disc  on  to  the  open  end  of  the 
collar  just  prepared.  It  will  now  be  re¬ 
quisite  to  mount  the  collar  in  a  lathe,  and 
turn  a  corresponding  hole,  1  in.  in  diameter, 
at  the  other  end  of  it,  which  will  thus  enable 
the  eyepiece  tube  to  slide  smoothly  through 
the  collar.  It  is  important  to  see  that  these 
holes  are  cut  perfectly  parallel  and  true  to 
each  other ;  for  if  this  is  not  so  the  eyepiece, 
when  fitted  to  the  telescope,  instead  of  look¬ 
ing  at  the  centre  of  the  object-lens,  will 
point  round  the  corner,  like  the  Irishman’s 
gun. 

The  collar  thus  prepared  may  now  be 
fitted  to  the  end  of  the  telescope  tube  by 
means  of  a  bayonet-joint,  prepared  in  the 
following  manner  : — Take  a  tolerably  stout 


The  Spectroscope.  Fig.  21.— Section  of  Eyepiece 
Tube.  Fig.  22. — Simple  Form  of  Eyepiece. 
Fig.  23.— Section  of  Eyepiece  witb  Wooden  Cell 


strip  of  brass,  about  I  in.  wide,  and  bend  it 
into  the  form  of  a  ring,  which  will  just 
spring  tightly  into  the  end  of  the  telescope 
tube,  flush  with  the  outer  surface,  in  which 
position  it  is  fixed  by  means  of  some  soft 
solder  run  round  the  ring  between  the  two 
surfaces,  any  extraneous  solder  being  after¬ 
wards  removed  by  the  aid  of  an  old  file.  A 
couple  of  holes  are  now  drilled  and  tapped 
on  opposite  sides  of  the  collar,  in  the  posi¬ 
tion  indicated  at  a  and  b  in  Fig.  22,  to  re¬ 
ceive  a  couple  of  small  screws  which  form 
the  bayonet-catch,  and  are  tightly  screwed 
into  the  tube,  after  which  a  couple  of  slots 
are  filed  in  a  corresponding  position  in  the 
ring  of  the  telescope  tube,  through  which 
the  screw-heads  pass  until  they  are  just  clear 
of  the  ring,  when  a  slight  turn  in  either 
direction  serves  to  secure  the  collar  in  posi¬ 
tion.  The  screws  must,  of  course,  be  planted 
in  a  suitable  manner,  so  that  the  collar  fits 
securely  into  the  telescope  tube  without 
unnecessary  freedom.  It  is  better  to  file 
the  collar  to  fit  the  tube  than  to  have  it 
too  easy. 


In  Fig.  23  is  shown  yet  another  plan,  the 
lenses  being  mounted  in  wooden  cells,  a 
mode  of  procedure  which  will  doubtless 
be  adopted  by  those  of  our  readers  who  are 
not  adepts  at  brass  finishing.  To  make 
these  cells,  mount  a  piece  of  well-seasoned 
Spanish  mahogany  in  a  chuck,  endways  of 
the  grain,  and  then  proceed  to  turn  it  to 
fit  the  tube,  afterwards  truing  up  the  end 
carefully.  Now  proceed  to  turn  the  seat 
for  the  lens,  after  which  the  hollow  should 
be  worked  out  from  behind  and  the  wood 
finished  off  as  clean  as  possible.  As  soon  as 
the  lenses  have  been  fitted  in  the  cells  thus 
prepared,  turn  a  couple  of  brass  rings  to  fit 
into  each  one,  for  the  purpose  of  securing 
the  lenses  in  position,  after  which  these  rings 
should  be  blacked  in  the  usual  manner.  The 
wooden  cells  may  be  painted  with  the  dead 
black  at  the  same  time  that  the  body,  tubes, 
etc.,  are  varnished.  It  may  also  be  stated 
that  the  eyepiece  is  attached  to  the  telescope 
tube  by  means  of  a  collar,  constructed  ac¬ 
cording  to  one  or  other  of  the  plans  before 
described.  In  the  event  of  wooden  cells 
being  employed  for  the  lenses,  it  will  be 
necessary  to  mount  the  eyepiece  by  means 
of  a  bayonet-catch,  made  in  the  manner 
above  described,  which  is  clearly  illustrated 
in  section  in  Fig.  23. 

Before  passing  on  further,  it  may  be  ad¬ 
visable  to  give  a  few  details  with  reference 
to  the  lenses.  As  previously  stated,  we  shall 
require  an  object-lens  for  each  tube,  l£in. 
in  diameter  and  12  in.  focus,  together  with 
an  eye-lens,  Jin.  in  diameter  and  1  in.  focus, 
and  a  field-lens,  £  in.  in  diameter  and  2  in. 
focus,  all  these  lenses  being  of  the  ordinary 
plano-convex  type.  A  telescope  constructed 
in  the  manner  described  will  give  an  in¬ 
verted  image,  but  this  is  of  no  consequence 
in  a  spectroscope. 

It  must  be  understood  there  are  two  dis¬ 
tinct  classes  of  lenses — the  chromatic  and 
the  achromatic ;  the  first  named  giving  a 
coloured  fringe  to  all  objects  viewed  through 
it,  which  in  a  spectroscope  is  not  of  very 
great  importance.  In  the  achromatic  lenses 
this  fault  is  corrected  by  the  use  of  a  second 
lens,  which  is  cemented  to  the  first  by  means 
of  Canadian  balsam.  Although  achromatic 
lenses  may  be  employed  with  advantage, 
the  results  obtaiued  are  not  of  sufficient 
importance  to  warrant  their  use,  unless  the 
reader  is  so  disposed. 

When  purchasing  the  lenses  it  will  be  well 
to  see  that  they  are  correctly  edged — that  is 
to  say,  see  that  the  edges  have  been  ground 
away  in  a  lathe  at  an  angle  to  the  plain 
side  of  the  lens.  Lenses,  as  above  named, 
can  be  obtained  from  any  manufacturing 
optician,  at  prices  varying  from  about  6d. 
each  to  Is.  or  more,  according  to  the  firm 
supplying  them.  In  the  trade  they  only 
cost  a  few  pence  each.  The  focus  of  a  lens 
can  be  readily  ascertained  by  holding  it 
between  the  sun  and  a  piece  of  card  or  a 
whitened  wall,  the  distance  which  gives 
the  most  distinct  image  furnishing  the  focus 
of  the  lens. 

It  will  be  necessary  to  keep  the  hands 
quite  clean  and  free  from  brass  turnings 
when  handling  the  lenses,  otherwise  the 
surface  will  soon  be  spoilt  with  ugly 
scratches.  For  this  reason  it  is  advisable 
to  spread  a  newspaper  over  the  bench 
when  they  are  being  tried  in  the  seating 
of  the  cells ;  or,  better  still,  this  job  may 
be  done  cleau  away  from  the  litter  of  the 
work  bench. 

In  my  next  paper  I  shall  hope  to  speak 
about  the  Stand,  Table,  Supporting  Collar, 
and  other  parts  of  the  Spectroscope.  Mean¬ 
while,  master  what  has  already  appeared. 
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SCREW-CUTTING  IN  THE  LATHE. 

BY  J.  H. 

Leading  Principles  and  Simple  Trains. 

Mode  op  Treatment  proposed — The  Lathe — 
The  Leading  or  Guide  Screw— Graphic 
Examples  of  Relative  Rates  of  Revolution 
— The  Case  of  Fractional  Pitches— Mean¬ 
ing  of  “Driver”  and  “Driven”  Wheels 
—Meaning  of  a  “Simple  Train.” 

Mode  of  Treatment  proposed. — Many  of 
the  lads  in  our  turneries  experience  so  much 
difficulty  in  learning  the  mystery — 
for  so  it  appears  to  them— of  cutting 
screw  threads,  that  it  seems  desirable 
to  treat  the  subject  in  a  way  rather 
different  from  the  mere  descriptive 
•  method  usually  adopted.  I  propose, 
therefore,  to  explain  it  by  means  of 
graphic  outlines  ;  and  if  to  some 
lathe  men  my  descriptions  may  seem 
rather  elementary  and  somewhat 
prolix,  my  apology  is  the  difficulty 
which  many  apprentices  and,  for 
the  matter  of  that,  metal  turners  ex¬ 
perience  in  mastering  the  principles 
of  screw-cutting. 

The  Lathe.— I  think  I  may  safely 
assume  that  every  reader  of  Work 
who  feels  any  interest  in  lathe 
matters  understands  the  essential 
mechanism  of  the  screw  -  cutting 
lathe.  At  any  rate,  I  shall  make 
that  assumption,  and  not  occupy  a 
page  of  our  valuable  space  with 
illustrated  details  of  headstock  gear 
and  slide-rest  mechanism.  Should, 
however,  the  ideas  of  any  of  our 
younger  readers  on  this  subject  be 
rather  hazy,  they  can  find  the  me¬ 
chanism  of  the  screw-cutting  lathe 
described  clearly  and  fully  in  “  Cutting 
Tools  worked  by  Hand  and  Machine ” 
(Cassell  ifc  Co.),  Chapter  VI.,  and  in  “  Metal 
Turning” (Whittaker  &  Co.), Chapter  I.  I 
will  therefore  plunge  at  once  into  my 
subject. 

The  Leading  or  Guide  Screw. — In  Fig.  1 
let  a  represent  the  leading  screw  of  a  self¬ 
acting  lathe,  and  B  a  rod  upon  which  screws 
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the  medium  of  change-wheels.  The  problem, 
therefore,  is  to  impart  the  required  ratio  of 
speed  from  the  mandrel,  through  the  change- 
wheels,  to  the  guide  screw. 

Graphic  Examples  of  Relative  Rates  of 
Revolution. — In  Fig.  1,  a,  a ,  a  is  the  pitch  of 
the  guide  screw,  which  screw  is  encircled  by 
the  clasp-nut.  The  pitch,  I  may  remark,  is 
equal  to  a  thread  and  a  space  ;  or  the 
distance  from  centre  to  centre  of  adjacent 
threads  ;  or  from  centre  to  centre  of  the 
spaces  ;  or,  in  the  most  accurate  language, 


Figs. 


2,  3.— Diagrams  to  illustrate  the  relations  of  Change 
Wheels. 


Fig.  1.— Graphic  Diagram  to  illustrate  Pitches 
Equal,  Finer,  and  Coarser  than  that  of  the 
Guide  Screw. 

have  to  be  cut.  Now  the  problem  is  simply 
this  :  How  to  utilise  the  leading  screw,  a, 
whose  “  pitch,”  or  rate  of  thread,  is  constant 
and  invariable,  for  the  cutting  of  threads 
of  diversified  pitches  upon  rods,  B,  running 
between  lathe  centres.  This  evidently  re-, 
solves  itself  into  a  question  of  the  relative 
rates  of  revolution  of  A  and  b.  The  head- 
stock  mandrel,  to  which  the  work,  B,  is 
centred,  drives  the  leading  screw  through 


the  longitudinal  or  axial  distance  covered 
by  a  thread  in  a  single  revolution  round  its 
cylinder.  Say  this  screw  is  of  i  in.  pitch. 
If  we  want  to  cut  a  screw  of  \  in.  pitch — b 
on  b — then  the  clasp-nut  and  tool  point 
must  be  made  to  traverse  the  distance  a 
and  b  in  equal  times.  In  other  words,  a 
and  b  must  each  make  a  complete  revolution 
simultaneously.  Clearly  also,  if  wc  desire 
to  cut  a  thread  on  b  of  -J  in.  pitch,  c — viz., 
of  one-half  the  pitch  of  a — the  rod  b  must 
make  two  revolutions  while  a  is  making  one. 
But,  on  the  other  hand,  if  we  want  to  cut  a 
thread  on  B  of  in.  pitch,  d— viz.,  of  twice 
the  pitch  of  A — then  b  must  make  but  one 
revolution  while  A  makes  two.  (Note,  by 
the  way,  that  this  screw  is  double  threaded 
— that  is,  e  is  one  thread  and  /  another.) 
The  problem,  therefore,  is  resolved  into  one 
of  relative  rates  of  revolution  and  of  relative 
traverse  of  the  cutting  tool  in  equal  times. 
And  the  rates  of  revolution  of  a  and  B  are 
clearly  in  inverse  proportion  to  the  pitch  of 
A  and  B.  That  is  to  say,  to  cut  a  screw 
upon  B  of  half  the  pitch  of  A,  then  b  must 
revolve  at  twice  the  speed  of  a  ;  and  to  cut 
a  screw  on  B  of  twice  the  pitch  of  a,  then  b 
must  revolve  at  half  the  speed  of  A.  Hence 
the  change-wheels  used  must  be  selected  so 
that  the  numbers  of  the?'.’  teeth  shall  bear 
the  same  proportions  as  the  screw  rates  of 
the  guide  screw  and  of  the  screw  to  be  cut ; 
and  they  must  be  so  fixed  that  the  inverse 
relations  required  shall  be  obtained.  So  that, 
if  the  rates  are  equal,  wheels  of  equal  size 
will  be  used  on  the  spindles  both  of  the 
guide  screw  and  screw  to  be  cut.  But  to 
cut  a  screw,  c,  of  ^  in.  pitch  on  B — viz.,  of 
half  the  pitch  of  a — a  wheel  must  be  put  on 
mandrel  B  half  the  size  of  that  one  put  on 
A  (as  in  Fig.  2).  Then  wheel  c,  Fig.  2,  will 
only  make  half  a  revolution  to  a  complete 
revolution  of  wheel  d,  and  the  leading  screw, 


a,  will  be  retarded  in  relation  to  the  rod,  b, 
by  just  one- half,  and  a  thread  of  J  in.  -4-  2 
=  i  in.,  will  be  cut  on  b.  Conversely,  to 
cut  a  thread  of  \  in.  pitch,  d,  on  b— that  is, 
twice  the  pitch  of  a— a  wheel,  d,  will  be  put 
on  B,  Fig.  3,  having  twice  the  number  of 
teeth  of  the  wheel  c  on  a,  and  the  rate  of 
traverse  of  the  leading  screw,  a,  will  be 
double  that  of  the  rod,  b. 

These  are  the  fundamental  facts,  which, 
better  than  any  set  rules,  should  be  well 
assimilated  in  the  mind  of  the  screw-cutter. 
There  need  be  little  floundering 
among  the  rules  which  appear  in  so 
many  and  various  forms  in  treatises 
on  screw  -  cutting,  and  which  are 
often  a  source  of  mental  confusion. 

The  Case  of  Fractional  Pitches.— 
Going  a  step  further,  precisely  the 
same  inverse  relation  must  exist  when 
cutting  fractional  threads.  At  A  in 
Fig.  4  we  have  the  same  leading 
screw  of  I  in.  pitch.  At  b  one  and 
a  half  threads  are  cut  in  the  length 
of  the  pitch  of  the  guide  screw.  At  cr¬ 
one  thread  is  cut  in  the  space  occupied 
by  one  and  a  half  threads  of  the  guide- 
screw.  To  cut  b  a  wheel  must  go  on 
the  guide  screw,  a,  having  one  and  a 
half  times  the  number  of  teeth  of 
that  on  the  lathe  mandrel,  B.  To  cut 
c  a  wheel  must  go  on  the  lathe  man¬ 
drel,  b,  having  one  and  a  half  times 
the  number  of  teeth  of  that  on  the 
guide  screw. 

Meaning  of  “ Driver  ”  and  “ Driven ” 
Wheels. — The  wheel  that  is  put  on 
the  lathe  mandrel,  b  in  the  figures,  is 
called  the  driving  or  “  driver  ”  wheel ; 
the  one  that  goes  on  the  guide 
screw,  a,  is  termed  the  “driven” 
wheel.  We  say,  therefore,  that  the  same 
ratio  must  subsist  between  the  number  of 
teeth  (or  diameters)  of  the  driving  and  the 
driven  wheels  as  exists  between  the  pitch 
of  the  guide  screw  and  the  pitch  of  the 
screw  to  be  cut.  The  lame  thing  is  said  in 
another  way,  convenient  to  remember,  thus  : 
When  cutting  threads  of  finer  pitch  than 
that  on  the  leading  screw,  the  smaller  wheel 
must  drive  and  the  larger  be  driven.  When 


cutting  threads  coarser  than  that  on  the 
leading  screw,  the  larger  wheel  will  drive 
and  the  smaller  be  driven.  These  are  axioms 
to  be  committed  to  memory. 

Meaning  of  a  “Simple  Train''— When 
there  is  only  one  driving  wheel  and  one 
driven,  we  have  what  is  termed  a  simple  train 
of  wheels.  But  it  often  happens  that  several 
wheels  are  required  to  cut  a  screw  of  very 
fine  or  of  very  coarse  pitch,  and  these 
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compound  trains,  as  they  are  called,  some¬ 
times  occasion  difficulty  as  to  the  correct 
relative  locations  of  the  several  wheels.  The 
necessity  for  the  employment  of  a  compound 
train  arises  when  the  numbers  representing 
the  ratio  of  the  leading  screw  and  of  the 
screw  to  be  cut  extend  beyond  the  limits  of 
an  ordinary  series  of  change-wheels.  Those 
limits  are  commonly  wheels  of  twenty  and 
one  hundred  and  twenty  teeth.  The  ratio 
1 20 

of  these  is  —  =  6,  and  when  limited  by 

these  wheels,  the  ratio  between  the  pitch  of 
a  guide  screw'  and  that  of  a  screw  to  be  cut 
on  any  lathe  cannot  exceed  six,  unless  a 
compound  train  is  employed.  In  a  lathe 
having  a  guide  screw  of  1  in.  pitch — i. e.,  of 
four  threads  to  the  inch  —  twenty-four 
threads  to  the  inch  mark  the  limit  that 
can  be  cut  with  a  simple  train,  thus : 
24 

—  =  6.  In  a  lathe  having  a  guide  screw 

of  |  in.  pitch—  i.e.,  of  two  threads  per  inch 
— the  limit  is  reached  at  twelve  threads  per 

inch,  thus  :  =  6.  I  will  not  now  com- 

mence  this  rather  wide  subject  of  compound 
trains,  but  will  leave  my  readers  to  digest 
the  fundamental  principles  laid  down  in  the 
present  article,  leaving  compound  trains  to 
be  treated  in  the  second  paper. 


PHOTOGRAPHIC  PRINTING  FRAMES 
FOR  THE  MILLION. 

BY  CHARLES  E.  KING. 

What  is  more  annoying  than  to  find,  with 
the  ordinary  small  printing  frame,  that  the 
movement  of  opening  the  back  has  caused 
the  print  to  shift  1 

Here  is  a  printing  frame  that  is  proof 
against  such  a  failure.  The  writer  has  used 
it  for  tw'o  years  wherever  he  wanted  a  close 
contact  all  over  the  paper  on  the  negative, 
and  to  be  certain  of  its  not  moving.  For 
this  reason  he  values  these  frames  at  double 
that  of  the  shop-made  articles. 

How  to  make  it.  A  steel  glass-cutter  to 
cut  up  your  waste  negatives,  and  several 
dozen  of  the  paper-clips  known  as  “  bull¬ 
dogs  ”  ;  or  you  can  use  ordinary  wood-clips, 
as  does  a  well-known  Parisian  photographer, 
who  employs  this  device  almost  exclusively  ; 
but  the  iron  clip  is  far  better,  because — 
please  note — you  can  print  up  to  the  very 
margin  of  landscape  views,  without  being 
obliged  to  use  a  face-glass,  as  he  does.  This 
face-glass  takes  the  place  of  the  plate-glass 
in  large  printing  frames.  Here,  with  these 
clips,  it  is  unnecessary.  You  will  have 
made  a  dozen  printing  frames  with  their 
pads  of  blotting-paper  in  the  same  time 
obis  has  taken  to  write.  The  “  frame,” 
minus  one-half,  is  shown  in  Fig.  1. 

For  printing  plates  up  to  15  in.  by  12  in., 
the  only  additional  v'ork  necessary  to  make 
a  first-rate  printing  frame  is  strips  of  wood 
just  the  length  of  the  backing-glasses,  wdiich 
may  be  two,  three,  or  four  in  uumber.  The 
ends  need  to  bo  bevelled.  The  clip  is 
clasped  over  them  in  the  manner  shown 
(Fig.  2).  If  the  strips  are  so  thin  as  to 
slightly  spring  off  the  middle  of  thebacking- 
plate,  a  little  tuft  of  paper  may  be  inserted 
without  fear  of  breaking  the  negative,  so 
long  as  it  is  done  with  reasonable  care. 

By  using  a  face-glass  of  large  size,  this 
frame  enables  one  to  print  small  negatives 
on  any  size  piece  ol  paper  where  broad 
margins  are  required,  as  in  contact  bromide 
printing  and  platinotype. 


Try  it ;  you  will  never  use  a  wooden 
printing  frame  again.  It  is  no  expense. 
There  are  always  old  negatives  about,  and 
the  clips  are  always  useful  in  the  office.  If 
you  are  a  traveller,  you  will  never  add  to 
your  baggage  a  clumsy  printing  frame. 
You  will  take  some  clips,  and  your  failures 
will  supply  the  glass  you  may  require. 


THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 

Close  String  Stairs  with  Winders. 

Introduction— Working  Drawings,  Plan,  and 
Elevation— Setting  out  Wall  -  Strings— 
Setting  out  Outside  String — Gluing  up 
W all-Strings — Cross-Tongues  for  Joints 
—Gluing  up  Staircase — Halving  Newels 
—  Form  of  Bull-Nose  Step  —  Housing 
Newels — Easements. 

Introduction. — In  the  plan  of  the  staircase 
before  us  it  will  be  seen  that  we  have  a 
somewhat  awkward  arrangement  to  deal 
with,  the  “  going  ”  being  so  little  that 
winders  at  both  top  and  bottom  are  impera¬ 
tive.  It  will  also  be  remarked  that  a  door, 


PhotogTaph  Printing'  Frame  with  cut  Wood. 
Fig.  1.— Frame.  Fig.  2.— Clip— A,  Wood;  B, 
Negative  ;  C,  Glass  BacK. 


d,  opens  directly  upon  the  stairs  at  the  top, 
thus  making  a  special  arrangement  at  this 
point  necessary. 

Working  Drawings ,  Plan ,  and  Elevation. 
—  Having  drawn  the  enclosing  walls  of  plan 
and  elevation  and  marked  in  the  height  for 
landing,  l,  we  find  that  we  cannot  manage 
with  less  than  thirteen  risers,  which,  as  we 
know,  gives  twelve  treads,  or  steps.  Now, 
on  referring  to  the  plan,  we  plainly  see  that 
to  arrange  for  a  straight  flight  It  will  be 
necessary  to  introduce  a  landing  at  the  top 
and  a  space  equal  to  a  landing  at  the  bottom. 
This,  of  course,  cannot  be  done,  as  we  could 
not  obtain  space  for  our  twelve  steps.  We 
now  try  if  it  can  be  managed  with  winders 
at  the  bottom,  and  again  fail  to  get  the 
necessary  going.  By  this  it  will  be  seen 
there  is  no  alternative  but  winders  at  top 
and  bottom  also.  Having  decided  upon 
our  course  of  action,  we  proceed  to  set  out 
the  winders  at  the  bottom.  By  introducing 
a  step  in  front  of  the  newel  we  materially 
assist  our  going,  as  it  gives  us  an  extra 
tread  ;  therefore  draw  the  step  No.  1.  Now 
draw  the  three  winders  as  previously  de¬ 
scribed.  Next  set  off  the  width  be¬ 
tween  wall  and  newel  at  the  top,  making 
it  equal  to  the  bottom.  We  now  notice  that 
the  door  on  the  landing,  l,  comes  rather  close 
to  the  top  step,  thus  making  it  dangerous 
for  a  person  passing  through  in  the  dark. 
To  obviate  this,  the  top  winder  (or,  more 
correctly  speaking,  the  landing)  should  be 
brought  forward  as  from  a  to  5,  which  is,  of 
course,  an  improvement.  Next  set  off  the 


three  winders,  dividing  them  out  equally  as 
before. 

We  now  find  that  by  this  performance  we 
reduce  the  number  of  our  treads  by  seven — 
being  four  at  the  bottom  and  three  at  the 
top.  This  gives  us  five  to  deal  with  ;  there¬ 
fore,  divide  the  space  remaining  between 
the  winders  into  five  equal  portions,  thus 
completing  our  plan. 

To  finish  the  sectional  elevation,  project 
the  treads  from  the  plan  to  intersect  with 
the  lines  drawn  for  the  risers  as  before,  and 
drawing  the  easements  on  string.  The 
dotted  lines  at  the  bottom  represent  the 
two  first  steps  and  newel,  and  at  the  top 
the  landing,  newel,  balusters,  and  handrail 
respectively. 

Setting  out  the  Wall-Strings. — We  now,  by 
taking  the  most  careful  measurement,  obtain 
the  length  necessary  for  the  string,  which 
would  be  the  distance  between  a  on  Fig.  5 
to  b  on  Fig.  6.  (These  two  figures  really 
should  be  one,  as  plainly  shown  ;  the  reason 
for  being  drawn  thus  is  obvious.)  Now 
roughly  draw  the  three  steps  from  5  to  9, 
and  produce  the  lines  4  and  10  for  the 
winders,  and  the  lines  3  and  11  also.  The 
spaces  between  the  dotted  lines  represent 
the  necessary  stuff  to  be  glued  on  for  the 
winders.  It  has  been  assumed  that  the 
winders  have  been  set  out  full  size  on  a 
board,  as  before  described,  as  to  repeat  the 
full  directions  with  each  plate  is  altogether 
unnecessary.  There  being  something  dif¬ 
ferent  in  each  plate  renders  a  careful  study 
of  the  whole  desirable. 

Setting  out  the  Outside  String. — To  set 
out  this  string,  all  that  is  necessary  is  to 
mark  the  shoulders,  s,  s,  Fig.  12.  and  draw 
the  steps  from  the  pitch-board.  The  tenons 
are  cut  as  shown,  and  draw-bored  into  the 
newels. 

Gluing  up  the  Wall-Strings. — The  wall- 
strings  must  be  glued  up  with  a  tongue,  as 
before  described.  The  elevation  in  Fig.  3 
is  obtained  by  projecting  the  winder  and 
marking  the  height  of  eacli  riser  to  meet  it. 
Fig.  4  is  drawn  in  exactly  the  same  manner, 
f  l  being  the  floor  line  and  s  the  skirting. 
The  method  of  applying  the  bevel  for  these 
two  strings  has  been  described  in  a  previous 
article. 

Cross-Tongues  for  Joints. — To  ensure  a 
good  job,  a  tongue  should  be  used  for  all 
joints  known  as  a  cross-tongue.  This  is  so 
called  on  account  of  its  being  cut  across  the 
grain  of  the  wood,  which,  of  course,  makes 
it  much  stronger.  This  form  of  tongue  is 
illustrated  at  Fig.  11.  A  piece  of  board  is 
obtained  of  the  requisite  thickness,  and  a 
portion  cut  off  at  an  angle,  as  from  a  to  L ; 
the  tongues  are  then  sawn  off  from  this 
point  until  a  sufficient  number  are  obtained. 

Gluing  up  Staircase.— To  glue  up  this 
staircase,  it  is  well  to  fix  the  flyers  first,  as 
previously  described.  The  newels  may  then 
be  joined,  and  the  winders,  with  the  short 
strings,  glued  and  wedged  into  their  proper 
positions. 

Halving  Xewels. — As  these  newels  might 
be  of  an  inconvenient  length,  and  perhaps 
prevent  the  staircase  being  carried  into  the 
building,  it  is  a  good  plan  to  halve  them 
together  above  the  winders,  and  fix  them 
with  screws  when  required. 

Form  of  Bull-nose  Step. — The  step  seen 
at  Fig.  7  is  a  common  form  of  bull  nose, 
often  used  where  brought  forward  beyond 
the  staircase,  it  being  less  likely  to  be  in 
the  way  than  a  square  one. 

In  this  example  the  riser  is  simply  cut  to 
a  mitre  and  nailed,  blocks  being  glued  in  the 
angles  at  the  back.  The  tread  is  nailed  on 
the  top,  showing  the  same  margin  (about 


No.  177 — August  6,  1892,] 


WORK. 


327 


1  in.)  at  the  front  and  end.  A  solid  block 
of  deal  is  often  used  in  place  of  this  arrange¬ 
ment  of  riser,  but  this  is  entirely  a  matter 
of  fancy,  either  plan  answering  equally 
well. 

Housing  Newels. — Fig.  8  will  give  a  very 
.good  idea  of  the  manner  in  which  the 
winders  are  housed  into  the  newels,  m  re¬ 
presents  the  mortise  into  which  the  tenons 
on  the  strings  enter.  The  top  step  passes 
round  the  newel  and  under  the  last  riser  on 


landing,  which  is  plainly  seen.  More  will 
be  said  in  the  following  chapter  on  the 
subject  of  housing  the  newels,  as  it  is 
very  important  that  this  point  should  be 
perfectly  understood,  so  much  depending 
upon  it. 

Easements. —  Two  methods  are  here  shown 
of  obtaining  a  perfect  easement  in  a  practical 
manner.  This  is  often  done  by  simply  bend¬ 
ing  a  thin  strip  of  wood  and  marking  round 
the  curve  with  a  pencil.  Fig.  9  is  very  little 


trouble,  and  gives  a  perfect  easement.  To 
construct  this,  draw  any  number  of  equal 
divisions  from  the  angle,  and  draw  lines 
from  corresponding  numbers  on  both  sides, 
when  the  points  thus  obtained  give  the 
required  curve. 

Fig.  10  is  another  method.  This  is  drawn 
by  taking  any  equal  distances,  as  a  and  B, 
and  erecting  perpendiculars  to  them,  when 
the  point  where  the  lines  meet  gives  the 
centre  from  which  to  strike  the  arc. 


Method  employed  to  cut  out  Cross-Tongues.  Fig.  12. — Outside  String,  S  S  being  the  Shoulder  Line. 
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Wheel  Keys. — Workmen  who  have  to 
fit  keys  into  wheels,  shaft  couplings,  and  the 
like,  will  find  it  a  good  practical  way  to  first 
make  a  wooden  key  and  fit  this  neatly  into 
the  key  seal  and  wheel  or  coupling  keyway 
when  on  the  shaft.  The  wood  key  should 
be  a  good  tight  fit.  Then  he  would  give  the 
wooden  key  to  the  blacksmith  to  make  a 
key  a  little  larger  all  ways — say  to  the 
thickness  of  a  piece  of  newspaper.  This 
will  be  sufficient  to  file  off,  and  by  this 
method  he  will  be  able  to  make  a  better  and 
also  a  quicker  job.  Giving  the  blacksmith 
the  sizes  in  figures  would  most  likely  lead 
to  his  key  being  made  perhaps  of  an  inch 
all  ways  too  large.  Those  who  use  the  file 
every  day  know  that  to  reduce  such  work 
down  to  the  proper  size  means  hard  labour. 
It  does  not  always  follow  in  the  mechanical 
trades  that  by  doing  a  deal  of  hard  work 
the  most  is  accomplished.  Far  from  it. 
Very  often  the  thinking  workman  who  goes 
about  his  work  putting  into  operation  the 
“  tips  ”  he  has  from  time  to  time  picked  up, 
turns  out  more  real  work  than  a  more 
active  and  willing  comrade  exerting  even 
more  manual  energy. 

World’s  Fair  Exhibits. — The  Chicago 
Exhibition  officials  or  authorities  seem  bent 
on  making  their  offers  of  space,  and  invita¬ 
tion  to  show  our  products,  as  objectionable 
as  they  can.  Now  the  English  trade- price 
must  not  be  put  on  goods  for  disposal.  This 
is  contrary  to  all  rule  that  has  hitherto 
guided  exhibitions ;  any  price  the  exhibitor 
chose  to  put  on  was  the  rule.  But  the 
motive  is  obvious — the  prices  of  many  things 
in  England  ticketed  in  Chicago  would  tell 
the  sightseers  how  much  cheaper  the  Eng¬ 
lish  market  was  than  the  American.  Our 
cousins  must  forget  the  dollar  for.  a  time 
if  they  want  our  goods  to  adorn  their  show. 

Carriage  -  Builders’  Transfer  Pat¬ 
terns. — These  beautifully  executed  paint¬ 
ings  are  now  to  be  obtained  at  a  reasonable 


price.  Artists  who  have  graduated  in  the 
carriage-painter’s  shop  are  highly  qualified  in 
many  cases  to  produce  to  order  heraldic  de¬ 
vices,  landscapes,  hunting  scenes,  and  home- 
life  views  and  fancies.  But  anyone  with  artis¬ 
tic  taste,  a  facile  touch  of  brush,  and  know¬ 
ledge  of  colour-mixing,  and  their  harmony 
when  applied  in  juxtaposition,  can  execute 
these  transfers,  or  “  decalcomanie.”  Obtain 
a  smooth  sheet  of  gummed  paper,  similar  to 
that  used  for  postage-stamps.  Upon  the 
gummed  surface  paint  in  prepared  oil 
colours,  or  colours  made  up  as  in  the  proper 
colours  of  body-painting  work,  if  made  by 
the  painter,  but  preferably  the  capsuled 
colours  from  the  artists’  colourman,  as  they 
are  superfine.  When  dry,  get  a  similar  sheet 
of  plain  gummed  paper,  slightly  damp  it 
evenly  all  over,  lie  it  down  on  a  hard,  fiat,, 
smooth  surface  of  table,  and  lay  the  painted 
sheet  on  it,  with  the  design  on  the  damp 
gum  ;  press  it  between  the  leaves  of  a  book, 
or  felted  boards  of  large  size,  till  dry.  Re¬ 
move  the  upper  pressing  book-leaves  or 
board.  Then  turn  and  damp  all  over  the 
upper  side  of  the  sheet  painted  on,  and 
when  soft  enough,  remove  it ;  it  comes  off' 
easily.  This  leaves  the  painted  design  face 
downward  on  the  gummed  paper,  ready  for 
transfer  to  the  varnished  panel.  This  is  done 
as  follows  : — Varnish  the  panel,  and  when 
tacky  to  the  touch,  press  evenly  on  the 
transfer  to  the  panel,  so  as  to  be  sure  the 
transfer  is  impressed  in  the  varnish.  When 
set,  soak  the  paper  with  water  all  over,  and 
peel  off  the  paper,  and  your  transfer  is  as 
firm  on  the  panel  as  if  painted  there.  The 
whole  may  then  be  varnished. 

Danger  ! — Artificial  imitations  of  ivory 
and  bone  have  yet  another  danger.  We 
pointed  out  a  short  time  ago  that  wearers 
of  this  composition  in  the  form  of  buttons, 
etc.,  carry  about  with  them,  more  or  less, 
an  explosive  —  in  fact,  an  equivalent  to 
nitro-glycerine,  owing  to  its  inflammable 
nature  ;  and  an  instance  has  been  known  of 
a  gentleman’s  collar  of  this  substance  catch¬ 
ing  fire  whilst  being  worn,  owing  to  the 
careless  handling  of  a  lighted  taper.  There 
has  come  under  our  notice  a  pianoforte 
with  the  keyboard  destroyed,  which  was 
caused  by  a  light  falling  upon  it.  As  this 
composition  is  used  largely  for  covering  the 
keys  of  medium-priced  pianos,  organs,  etc., 
we  call  attention  to  its  danger,  and  warn 
our  readers  against  laying  lighted  cigars, 
matches,  or  naked  lights  of  any  description 
in  close  proximity  to  anything  made  of  this 
composition.  It  is  easily  distinguishable 
from  ivory  or  bone  by  scraping  with  a 
sharp  knife,  or  wiping  over  with  a  piece  of 
rag  damp  with  methylated  spirits,  when  it 
will,  if  not  genuine,  emit  a  strong  smell  of 
camphor. 

Soldier  Cyclists. — We  cordially  agree 
with  Major  Holmes  in  his  views  on  military 
cycling,  and  hope  that  some  of  the  sugges¬ 
tions  set  out  in  his  article  upon  the  subject 
in  the  United  Service  Magazine  will  find 
favour  in  the  proper  quarter.  When 
initiating  our  recent  Prize  Essay  Competi¬ 
tion  upon  “The  Cycle :  Its  Worth  to  the 
Nation,”  we  had  in  mind  the  possible 
future  before  it  both  for  volunteer  and 
army  service  purposes  ;  we  are,  therefore, 
glad  to  see  ourselves  supported  by  a  prac¬ 
tical  soldier.  Major  Holmes  submits  that 
the  cycle  will  convey  infantry  with  greater 
rapidity  and  under  better  conditions  than 
any  other  available  means,  for  which  reason 
he  suggests  that  a  cycling  regiment  should 
be  established  in  every  county. 
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>ESIGNS  for  wood,  modelling,  or 

LEATHER-WORK  PANELS. 

BY  J.  EADIE-REID. 

;n  introducing  to  the  notice  of  our  readers 
,he  accompanying  page  of  designs  for 


what  arrangement  of  lines  will  fit  best,  and  | 
at  the  same  time  quietly. 

It  is  for  the  purpose  of  helping  our  readers 
out  of  this  difficulty  that  the  designs  have  1 
been  prepared  for  their  use.  The  lines, 
forming  the  basis  of  the  forms,  are  of  the 
serpentine  character,  and  more  or  less  com- 


There  is  no  better  training  in  leaf  drawing 
than  that  which  is  to  be  gained  from  a  day’s 
study  under  the  hedges. 

It  will  repay  the  student  of  ornament  far 
better,  instead  of  the  stereotyped  water¬ 
colour  sketch  brought  back  in  triumph  from 
the  country,  if  a  neat  little  book,  filled  with 


Fig.  1.— Vine  Panel  (Conventional)  for  Sideboard  or  Cabinet.  Fig.  2.— Alternative  Designs  reduced.  Fig.  3.— Byzantine  Detail  for  Eosette. 


adaptation  in  wood-carving,  a  little  talk  on 
the  principles  of  such  designs  would  not  be 
amiss.  It  must  first  be  remembered  that 
the  designs  have  not  been  created  so  much 
for  themselves  as  for  their  value  as  decora¬ 
tive  features  of  the  cabinet  or  sideboard,  and 
then  merely  as  enrichments,  not  as  in¬ 
dependent  features.  Having  before  us  a 
given  space,  upon  which  we  consider  orna¬ 
ment  would  be  valuable,  we  must  next  think 


plete  in  themselves.  In  drawing  the  leaf 
forms,  see  that  the  serrations  are  carefully 
and  clearly  drawn — not  simply  an  angular 
zigzag,  but  each  serration  must  be  drawn 
with  its  own  curve  and  back.  If  this  is 
slurred  over,  the  design  will  immediately 
lose  its  character.  (See  Fig.  4.)  This  illus¬ 
trative  note  is  a  characteristic  leaf  of  the 
Byzantine  period,  and  will  help  you  in 
realising  the  conventional  treatment. 


careful  pencillings  of  wayside  sprays  and 
ground  plants,  were  in  its  place— perhaps 
not  so  interesting  and  pretty  _in_ the  eyes  of 
his  admiring  relatives,  but  infinitely  more 
valuable  to  himself  in  his  practical  work. 
We  cannot  conventionalise  if  we  have 
not  the  knowledge  of  plant  form.  Con¬ 
ventional  treatment  is  not  an  improve¬ 
ment  upon  nature,  but  rather  an  applica¬ 
tion  of  the  material  nature  has  so  lavishly 
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spread  before  us — if  we  will  but  use  our 
eyes. 

The  complaint  is  often  heard  from  work¬ 
men  that  it  is  of  no  good  their  trying  to 
draw  with  a  tine  point,  for  they  can  never 
do  it. 

In  answer  to  this,  may  I  remind  the  carver, 
for  instance,  that  it  is  no  discredit  to  him  if 
he  may  not  be  able  to  produce  a  line  pencil 
line  or  a  steady  brush  mark.  If  he  is  able 
to  draw  firmly  and  cleanly  with  his  chisel  is 
not  that  sufficient  1 

His  drawings  might  be  produced  with 
the  burnt  end  of  a  stick,  but  they  are  for 
his  own  purposes,  and  perfectly  intelligible. 
They  are,  in  short,  working  drawings,  done 
in  the  method  which  comes  easiest  to  the 
workman’s  hand.  It  may  be  pencil,  brush, 
or  charcoal.  They  are  never  intended  for 
exhibition  !  He  must,  therefore,  not  be  dis¬ 
couraged,  when  he  begins  sketching  from 
natural  forms,  to  feel  that  his  first  attempts 
are  crude. 

The  power  required  for  the  chisel  is  some¬ 
what  different  from  the  delicate  touch 
necessary  for  a  brush  or  pen.  Practice  and 
patience  are  all  that  is  necessary,  and  no  man 
who  loves  his  art  is  ever  without  oppor¬ 
tunities  ;  no  difficulties  are  so  great  that 
they  cannot  be  surmounted. 


HOUSE  SAFEGUARDS. 

"Considering  the  number  of  inventions  in 
the  nineteenth  century,  it  seems  strange 
that  the  idea  of  house  safeguards  does 
not  tempt  some  of  our  inventors  to  de¬ 
vise  some  plan  or  means  of  defence  better 
than  that  already  resorted  to.  The  win¬ 
dow  fasteners  now  used  so  extensively, 
and  “  cracked  up  ”  for  sale  as  the  height 
of  perfection,  may  be  justly  termed  the 
“burglar’s  friend,’’  as  by  the  means  of 
tools  such  as  burglars  carry  nothing  is  more 
simple  to  unfasten.  In  many  houses  the 
ordinary  pocket-knife  blade  will  unfasten 
•catches — more  especially  if  the  frames  are 
loose  in  their  sockets — so  as  to  enable  the 
windows  to  open  easily,  making  access  to 
the  interior  easy  to  accomplish.  The  best 
and  simplest  method  at  present  is,  un¬ 
doubtedly,  the  plan  resorted  to  in  some 
houses  in  the  western  counties,  which  is  to 
procure  a  small-sized  gimlet,  and  with  that 
bore  a  hole  through  the  top  and  bottom 
frames,  passing  into  the  sashes  or  supports 
until  a  depth  of  about  2in.  or  2^-in.  is  attained. 
Then  procure  an  ordinary  wire  nail,  and  pass 
through  the  incision  made — viz.,  through 
both  window-frame  and  sash.  By  colouring 
the  nail-head  to  match  frame  the  trick 
passes  unnoticed.  It  is  surprising  to  find 
what  additional  strength  this  one  nail 
proves,  a  simple  experiment  of  which  will 
justify  the  fact.  As  the  job  does  not  injure 
the  frames  or  sashes  to  any  great  extent, 
more  than  one  of  these  “  safeties  ”  may  be 
put  in  to  give  extra  strength,  but  seldom  is 
more  than  one  necessary.  One  thing,  how- 
•ever,  must  be  borne  in  mind — namely,  that 
in  removing  care  must  be  taken  either  to 
draw  out  the  nail  or  nails  and  putty  up  the 
-holes,  or  to  tell  the  incoming  tenant  the 
wrinkle.”  So  much  for  the  safety  of  the 
windows.  We  will  now  proceed  to  the 
back  doors.  We  mention  the  back  more 
particularly  because,  it  must  be  remembered, 
burglaries  are  generally  first  attempted 
there.  The  method  employed  for  this  is  a 
simple  contrivance,  which  is  in  the  power 
of  any  amateur  to  make.  Procure  a  piece 
of  brass,  copper,  or  other  metal,  and  shape 


as  in  the  illustration.  Fig.  1  shows  the  con¬ 
trivance  :  A,  place  for  screw ;  b,  top  part, 
to  be  bent  so  as  to  allow  easy  handling.  By 
this  means  the  cleverest  burglar  will  be  baffled 
in  opening  a  latch-door.  It  only  remains  to 
be  noticed  that  the  article  works  on  the  head 
part  of  the  screw,  it  being  fastened  so  as  to 
allow  easy  working. 


THE  CYCLE:  ITS  WORTH  TO  THE 
NATION. 

( Being  the  First  Prize  Essay,  by  “  Philolaus” — 
Rev.  F.  A.  Wodehouse,  Gotham  Rectory, 
Kegworth,  Derby. ) 

The  cycle,  like  everything  else,  has  its  friends 
and  foes,  enthusiastic  admirers  of  its  merits  and 
hearty  depreciators  of  its  worth ;  so  much  is  there 
in  the  “  point  of  view.”  For  ourselves,  how¬ 
ever,  we  are  inclined  to  say  there  is  less  room  for 
disagreement  here  than  in  the  case  of  many  less 
controverted  themes.  We  regard  the  various 
drawbacks  which  have  caused  many  to  look 
askance  at  the  cycle,  or  perhaps  at  cycling,  as 
unfortunate  accidentals  rather  than  inherent 
defects.  Experience  having  given  a  bias  to  our 
judgment  favourable  to  the  subject  under  dis¬ 
cussion,  it  is  with  sympathetic  assurance  that  we 
endeavour  to 
answer,  “What 
is  the  cycle 
worth  to  the 
nation  P  ” 

As  a  Trade. — 

In  looking  at  the 
cycle  from  this 
point  of  view,  it 
is  less  to  our 
purpose  to  enter 
into  actual 
figures  than  to 
mark 
points 
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claim  for  this  trade  that  it  is  one  diffused  through¬ 
out  the  length  and  breadth  of  the  land.  True, 
to  one  town  must  be  given  a  pre-eminence ; 
Coventry,  no  doubt,  can  lay  claim  to  being  a  kind 
of  cycle  metropolis,  but  priority  in  time,  and 
a  certain  numerical  pre-eminence  in  cycle  fac¬ 
tories,  in  no  way  means  monopoly.  Through 
the  introduction  of  the  cycle  there  has  been 
created  an  industry  which  is  everywhere. 
Whilst  so  many  other  manufactures  we  are 
able  to  locate,  and  to  assign  to  different  neigh¬ 
bourhoods  almost  an  exclusive  appropriation 
of  production,  as  regards  the  one  under  dis¬ 
cussion  we  ask,  What  town  is  there  of  any 
size  without  its  makers  and  repairers,  its  cycle 
factories  and  cycle  depots  ?  From  Glasgow 
to  Brighton,  from  Bristol  to  Norwich,  the  rule 
would  be  true,  perhaps,  with  no  exception.  A 
large  factory  will,  for  several  months  in  the  year, 
turnout  from  250  to  300  machines  per  week,  and 
find  employment  for  over  400  men  and  boys.  The 
total  number  of  machines  sold  last  year  was 
600,000  ;  this  year  the  number  will  probably  be 
more,  but  these  will  be  made  not  in  one  or 
two  places,  but  by  many  makers  in  all  parts 
of  our  land. 

The  cycle  trade  employs  essentially  skilled 
labour.  Of  no  trade  can  this  be  said  more  truly' 
than  of  that  now  under  discussion.  We  depre¬ 
cate,  indeed,  any  hasty  stigmatising  of  any  work 
as  not  skilled.  The  husbandman  who  drives  the 
plough,  delighting  the  eyre  with  the  straightness 
of  his  furrows,  is  a  skilled  labourer.  He  who 
steers  the  ponderous  ’bus  through  the  mazy 
labyrinths  of  metropolitan  traffic  is  a  skilled 
labourer.  Nevertheless,  there  is  such  a  conscious¬ 
ness  in  the  mind  of  the  mechanic  of  latent 
possibilities  of  further  improvement,  such  an 
ever  progressive  elaboration  of  details,  such  a 
semi-conscious  sympathy  in  the  maker  for  the 
machine,  that  cycle  makers  may'  fairly'  claim  a 
leading  place  amongst  our  artisans.  The  maker 


of  a  locomotive  will  probably  never  drive  one:  the 
needle  of  the  sewing  machine  will  never  ply  its 
busy  work  under  the  guidance  of  him  who  made 
it,  but  the  constructor  of  the  cycle  is  usually  a 
rider.  He  knows  the  ins  and  outs  of  the  machine. 
His  very  recreation  inspires  him  with  affectionate 
accuracy  in  his  work  ;  the  hand,  the  head,  and 
the  heart  unite  in  wholesome  and  conscientious 
harmony. 

More  important  still,  the  cycle  trade  is  an  in¬ 
creasing  one.  We  stand  almost  at  the  beginning 
of  its  possibilities  of  development.  A  writer, 
evidently  acquainted  with  the  subject,  expresses 
his  conviction  that  the  600,000  machines  of  1891 
will,  in  a  few  years,  be  more  than  doubled.  The 
very  development  of  type  from  the  Bone-shaker 
to  the  Geared  Ordinary  demands  an  ever  renewed 
supply.  Other  trades  are  pressed  into  the  service. 
What  if  every  vehicle,  thanks  to  the  exertions 
of  cyclists,  should  be  required  to  carry  a  lamp  ! 
or  how  much  of  our  road  improvement  is  due  to 
the  same  cause  ?  We  chronicle  great  things  of 
the  trade  ;  we  prophesy  greater.  The  cycle  trade 
has  taken  its  stand  among  the  great  trades  of  the 
land.  What  is  a  great  trade  worth  ?  Who  shall 
estimate  ?  Not  the  adept  at  figures  and  statistics 
so  much  as  he  who  can  gauge  the  difference 
between  the  miserable  concomitants  of  enforced 
idleness,  and  the  happy  home,  contented  mind, 
and  sturdy  children  of  the  well  -  employed 
artisan. 

As  a  Means  of  Locomotion. — The  introduction 
of  progression  by  steam  marked  a  new  era  in  the 
history  of  our  land.  We  are  not  claiming  for 
the  cycle  a  like  importance  ;  from  the  nature  of 
the  case  its  use  is  limited  to  a  certain  portion 
only  of  our  population  ;  nevertheless  we  wish  to 
point  out  how  valuable  are  some  of  the  character¬ 
istics  of  this  new  way  of  getting  about  for  those 
by  whom  “  it  may  be  had.” 

It  is  Speedy. — 'The  rider  moves  by  “pneumatic 
despatch.”  “These  cyclers  fly  along,”  is  the 
cry  of  friend  and  foe  alike.  The  rapidity  with 
which  he  moves  is  indeed  one  of  the  chief  causes 
of  complainst  against  the  rider.  No  reader  will 
accuse  us  of  exaggeration  if  we  say'  that  an 
ordinary  rider  on  average  roads  will,  compared 
with  the  traveller  on  foot,  save  forty  minutes  out 
of  every  sixty'.  The  proverbial  “four  miles  an 
hour”  of  the  pedestrian  becomes  the  twelve  miles 
an  hour  of  the  cyclist.  Three  times  the  distance 
is  accomplished  with  less  effort ;  whilst  the  burden 
of  enforced  travel  is  transformed  into  a  pleasure. 
This  twelve  miles  an  hour  we  may  regard  as  a 
normal  speed;  but  let  it  be  an  occasion  of  life 
and  death,  let  the  very'  existence  of  some  loved 
one  hang  in  the  balance,  we  may  well  marvel  at 
the  speed  that  may  be  attained.  Twenty'-two 
miles  in  the  hour  sustained  !  What  ideal  powers 
of  unimagined  progression ! 

It  is  Cheap. — That  this  should  be  advanced  as 
an  argument  that  can  be  sustained  may'  at  first 
seem  somewhat  surprising,  yet  in  estimating  the 
cost  of  cycles  there  is  need  of  care.  Price  lists 
and  advertised  prices  are  deceptive.  The  cycle 
trade  has  ranged  itself  among  those  which  give 
large  discount  for  cash.  The  £20  or  £18 
advertised  may  be  found  to  be  not  more  than 
£15  or  £12  “  cash  down,”  whilst  makers  who 
have  a  name  to  lose  advertise  on  these  terms 
very  serviceable  machines  for  £10.  But  the 
cycle  trade,  from  its  peculiar  position,  is  one  with 
a  large  second-hand  “  connection.”  Auctions  are, 
during  the  summer  months,  held  in  every  large 
town.  Advertisements  in  marts  and  emporiums 
(wisely  selected,  of  course)  are  reliable.  Agents 
who  will  sell  at  a  small  profit  for  quick  returns 
are  not  few  and  far  between. 

The  cycle  world  is  largely  composed  of 
riders  who  are  constantly'  selling  good 
machines  on  low  terms  in  order  to  provide 
themselves  with  better.  The  very  inventions 
that  run  up  the  prices  of  the  best,  unduly'  lower 
the  market  value  of  less  advanced  types.  Where 
the  man  of  means  will  discard  the  solid  and 
cushion  tire,  contented  with  nothing  but  a 
pneumatic  ;  where  the  cross  frame  is  contemned, 
and  nothing  will  do  but  the  latest  base- extended 
diamond  ;  where  the  chain  has  come  to  be  re¬ 
garded  as  obsolete,  and  ambition  (or  the  love 
of  cleanliness)  demands  a  Geared  Ordinary,  a 
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1  Loco,”  etc.,  a  “  poorer  brother  ”  can  secure,  at 
Ueatly  reduced  rates,  a  machine  that  will  prove  a 
loon  companion  for  many  a  long  day.  Thus  pro¬ 
dded,  what  are  his  subsequent  costs  of  mainten¬ 
ance  ?  A  horse  is  the  only  rival  as  to  speed.  Con- 
rast  the  expense  of  shoeing,  grooming,  feeding, 
,vith  the  few  pence  required  for  oil.  No  doubt 
m  opponent  will  ask,  At  hat  is  to  be  said  about 
;pokes  breaking,  wheels  buckling,  cranks  loosen- 
.ng,  above  all,  tires  bursting?  We  answer, 

‘  Hundreds  of  machines  can  be  bought  superior  to 
iueh  fatalities.”  Pneumatics  are  luxuries,  whilst 
their  bursting  propensities  under  newer  auspices 
tre  somewhat  exaggerated.  Our  rider,  then,  for 
£12  is  furnished  with  a  machine  which,  with  care, 
will  last  him  for  at  least  five  years,  riding  for 
ein-ht  months  in  the  year,  and  an  average  of  one 
hundred  miles  a  week,  and  thus  costing  him  about 
Id  for  every  five  miles  ;  at  the  end  of  the  time  he 
!  sells  his  machine  for  £6,  thus  really  halving  his 
expenditure;  and  whilst  merely  expending  his 
bodily  energy,  which  is  increased  by  the  exertion, 
he  conveys  himself  on  a  most  reasonable  estimate 
at  a  chqrge  of  one-halfpenny  for  every  five 

Tniles  j 

It  is  a  means  of  locomotion  which  can  be 
employed  where  such  powers  are  most  wa>ded. 
This  is  a  merit,  the  worth  of  which  it  is  most 
difficult  to  appraise  at  its  true  value.  To  those 
who  can  deliberate  as  to  their  mode  of  transit, 
whether  they  will  travel  by  cab  or  ’bus,  tram  or 
rail,  the  value  of  this  idiosyncrasy  in  the  cycle 
will  probably  be  greatly  underrated.  For  them 
it  means  little  that  the  cycle  can  be  kept  at  the 
“  odd  place  ”  and  the  lonely  cottage.  The  city 
world  knows  not  how  the  country  world  lives. 

It  is  the  lonely  cultivator  of  fields,  not  the  denizen 
of  the  well-vehicled  mart,  who  can  best  ap¬ 
preciate  a  machine  which  asks  alone  for  a  narrow 
track  at  the  side  of  a  road,  and  then  under  his 
•easy  pedalling  bears  him  quietly  and  unostenta¬ 
tiously  to  hives  of  human  industry,  and  central 
homes  of  company  and  civilisation.  If  these  are 
its  characteristics  as  a  means  of  locomotion,  who 
shall  rightly  gauge  its  worth  to  the  nation  ? 

To  say  that  only  a  limited  number  can  avail 
themselves  of  it  is  but  to  say  that  its  value  is  not 
simply  measureless.  After  all,  it  reaches  men, 
and  men  of  all  ranks  and  ages.  The  nation  is 
made  up  of  individuals ;  to  how  many  among.such 
is  it  a  boon  ?  The  soldier  finds  a  vast  convenience 
for  “  orderly  ”  work,  its  limited  requirement  of 
forao-e  being  no  small  recommendation  in  the  eyes 
of  the  War  Office  ;  the  doctor,  a  horse  which  will 
”  patiently  abide  ”  while  the  complaints  of  the 
most  exacting  hypochondriac  are  explored ;  the 
clergyman  finds  the  scattered  parish  robbed  of 
its  drawbacks,  the  commercial  man,  the  work¬ 
ing  man,  the  political  agent,  not  to  say  their 

sisters,  cousins,  etc. ;  but  we  _ 

forbear.  Improved  means  of 
locomotion — how  much  it  im¬ 
plies  !  How  beneficial  the 
tendency  of  such  a  new  intro¬ 
duction  into  our  ways  and 
means  of  communication  !  Iso¬ 
lation  is  minimised;  space  is 
annihilated ;  Home  Hule  be¬ 
comes  a  bugbear ;  the  world  lives  together , 
brotherly  love  continues  ;  man  is  one. 

As  a  Pastime  and  Recreation. — Under  this  head 
the  thoughts  of  many  will  turn  to  racing.  We 
leave  such  to  plead  their  own  cause.  As  horse 
racing  is  supposed  to  lead  to  improvement  m  the 
breeding  of  horses,  so  we  may  conjecture  that 
cycle  racing  tends  to  sharpen  the  wits  of  factors 
as  to  lightening  and  improving  machines.  For 
ourselves,  however,  we  have  in  mind  touring,  and 
■the  half -holiday  or  evening  ride.  We  can  here 
only  ask  our  readers  to  think  for  themselves 
what  this  must  be.  It  is  essentially  recreation. 
The  escape  into  the  fresh  air,  the  exercise  given 
do  muscles  otherwise  almost  unused,  this  sense  of 
■expansion  after  confinement ;  of  movement,  after  a 
state  of  almost  enforced  dormancy, how  precious! 
The  feelings  of  the  cyclist  are  those  of  the  bird 
let  out  of  its  cage,  or  the  horse  turned  into  the 
wide-spreading  meadow.  Every  faculty  finds 
vent  and  exercise.  “  Our  sight,”  says  Rogers, 
“  is  the  noblest  of  all  our  senses.  It  fills  the  mind 
with  most  ideas,  converses  with  its  objects  at  the 


greatest  distance,  and  continues  longest  in  action 
without  being  tired.”  To  sight,  what  endless 
dioramas  are  offered  by  cycling.  “  I  had  rather 
be  blind  than  deaf,”  says  another.  Cycling  bears 
the  rider  whose  ears  have  been  partially  stunned 
all  day  by  the  roar  of  the  ’bus,  the  tram,  and  the 
rail,  to  the  home  of  the  nightingale  and  the 
twitter  of  the  sparrow.  Is  there  any  greater 
pleasure  than  rest  after  toil  ?  Who  knows  more 
of  this  than  the  cyclist  stretched  on  the  mossy 
slope  or  reclining  on  the  banks  of  some  pellucid 
stream  ;  whilst,  acme  of  delight !  we  have  heard 
of  those  who,  in  some  unsophisticated  dwelling, 
have  found  a  Maud  Muller  destined  to  be,  not 
a  beacon  of  “  what  might  have  been,”  but  a 
“  safety  match  ”  for  the  remainder  of  their  pil- 


expressions  of  scarcely  matured  imaginations.  The 
idea  is  excellent,  but  the  fact  is,  that  whilst  in 
one  sense  the  bicycle  trade  is  in  its  infancy,  and 
there  is  not  the  slightest  reason  to  think  that 
perfection  of  construction  has  been  reached,  on 
the  other  hand  improvements  in  design  have 
already  been  wonderfully  developed.  Anyone 
who  has  followed  the  history  of  the  manufacture 
knows  that  the  name  of  suggested  improvements 
is  legion,  but  that  of  the  vast  number  those  that 
can  be  adopted  as  genuine  and  practical  are  few. 
Everyone  loves  his  own  child,  but  we  seem 
already  to  feel  the  chilling  glance  of  the  Editor 
cast  on  designs  which  we  freely  acknowledge 
will  not  be  put  upon  che  markets,  at  any  rate, 
this  season.  We  therefore  elect  to  keep  them  to 
ourselves,  and  our  suggested  sliding  saddle,  our 
pedal  crank,  so  arranged  that  the  foot  can  be 
applied  for  almost  the  whole  of  the  rotation,  our 
brake  applied  by  simply  leaning  back  in  the 
saddle,  and  our  singularly  happy  improvement 
on  the  Zimer  Gear,  are  only  mentioned  to  whet 
the  appetites  of  those  who  can  appreciate  the 
happiness  of  the  idea  underlying  them. 

But  apart  from  this,  we  trust  we  have  said 
enough  to  raise  the  cycle  in  the  estimation  of  oui 
readers.  Horn  so  it  qui  mal  y  pense.  One  word  to 
fellow  cyclists.  The  cycle  is  an  admirable  piece 
of  workmanship,  yet  what  is  the  cycle  compared 
to  the  rider  ?  Shall  the  manufactured  article  he 
worth  so  much,  its  rider  nothing  ?  No!  Cyclists! 
let  us  stand  together!  rally  under  our  flag  ot 
industry,  progress,  and  health ;  our  ambition  to 
demonstrate  Our  Worth  to  the  Nation. 


Safeguard.  Fig.  1.- Contrivance —A,  Place  for 

Screw;  B,  Top  Part;  C,  Latch;  D,  Door. 

Fig.  2.— Article  in  use. 

grimage.  Nor  must  we  forget  that  many  of  those 
who  have  studied  the  mechanism  of  the  human 
frame  claim  for  cycling  far  more  than  the  mere 
benefits,  great  as  they  are,  of  recreation.  They 
find  in  the  varied  motion  of  up  hill  and  down,  of 
rise  and  dip,  something  far  more  than  in  the 
ordinarv  walk ;  in  the  expanded  lungs  inhaling 
the  bracing  air  at  the  top  of  some  eminence,  and 
almost  immediately  after  in  the  relaxing  vale,  a 
benefit  far  surpassing  the  proverbial  “  change,  of 
air”;  whilst,  though  we  venture  the  idea  with 
diffidence,  the  abstainer  from  intoxicating  drinks 
may  recognise  in  the  cycle  one  of  the  truest 
allies  he  has  ever  been  fortunate  enough  to  meet 
with  in  his  philanthropic  endeavours  to  stem  the 
tide  of  our  national  curse.  No  cyclist,  while 
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such,  can  be  a  drunkard.  We  speak  with 
caution.  Our  acquaintance  with  cyclists  is 
limited.  Cycling,  we  know,  is  a  thirst-producer, 
somewhat  remarkably  so,  but,  on  the  other  hand, 
the  merest  tyro  knows  as  well  as  the  most 
advanced  rider,  strong  drink  taken  in  excess  and 
cycling  are  utterly  incompatible.  A  drunkard,  or 
a  man  the  worse  for  drink  on  a  cycle,  must  _  be 
a  short-lived  anomaly ;  and  whilst  the  nation 
knows  to  its  cost  that  the  passion  for  drink  is  a 
master  passion,  we  believe  that  it  will  in  due  time 
discover  that  for  many  there  is  a  still  greater 
counter  attraction,  and  will  behold  the  drunken 
slave  of  the  cap  transformed  into  the  sober  votary 
of  the  wheel.  If  so,  we  triumphantly  canvass 
the  sentiment —  ‘ ‘ The  Cycle:  its  Worth  to  the 

Nation.”  , .  ,  .  ... 

We  note  that  our  instructions  advise  us  that  | 
suggested  improvements  will  be  taken  into  | 
account  in  judging  what  the  advocates  ot  cycling  | 
have  to  say  for  their  favourite  pursuit  With 
all  due  deference  to  the  thought,  we  hesita.te  , 
to  take  up  the  pages  of  Work  with  pictorial  ; 


NEW  BREAD  KNIFE. 

The  advantages  claimed  for  the  Christy  bread 
knife,  which  is  the  invention,  of  a  young 
American  —  Russ  J  ackson  Christy  are  its 
cheapness,  lightness,  great  cutting  efficiency , 
and  that  it  slices  bread  without  making  crumbs. 
It  is  made  entirely  by  machinery,  the  blades 
being  sheared  out  of  steel  sheets  15  ft.  long 
and  8  in.  wide,  and  the  handles  being  of  soft 
steel  wire.  The  blades  are  dovetailed— each 
one  at  the  two  places  of  attachment  with  the 
handle— and  run  into  the  grooved  wire.  Tne 
wire  is  then  struck,  the  two  s.des  of  the  grooves 
meeting  in  the  dovetails.  As  will  be  seen  from 
the  illustration,  the  knife  may  be  conveniently 
huno-  up  by  the  handle  instead  of  being  placed  in 
a  drawer  and  having  its  edge  spoilt  by  contact 
with  other  knives  and  forks.  The  reason  it 
makes  no  crumbs  is  because  the  side  next  the 
loaf  in  cutting  is  flat,  not  an  inclined  plane,  as  in 
the  ordinary  wedge-shaped  knife,  the  Christy 
being  ground  on  one  side  only. 
The  ordinary  knife  makes 
crumbs  because,  being  wedge- 
shaped,  the  top  of  the  wedge 
disturbs  the  bread  particles  in 
the  loaf.  This  is  avoided  by  the 
Christy  blade,  its  perfectly  level 
inner  face  exerting  no  lateral 
pressure  on  the  loaf.  Again, 


through  the  scalloped  edge  a  greater  extent  of  cut¬ 
ting  surface  is  applied  simultaneously.  It  will  thus 
cut  bread  that  is  quite  new  and  hot  into  thin 
slices.  For  left-handed  people  the  blades  are 
around  on  the  other  side.  The  manufacturers 
also  produce  a  cake  knife  and  carver  on  the  same 
principle,  and  a  paring  knife  with  a  straight 
edge,  but  ground  on  one  side  only,  the  perfectly 
flat  side  being  next  the  apple  or  potato  or  what¬ 
ever  it  may  be,  and  so  preventing  the  knife  from 
running  into  the  article  and  cutting  on  more 
than  is  intended. 


As  a  proof  of  the  conductivity  of  silver,  a  corre¬ 
spondent  and  eye-witness  vouches  for  the  following  : 
At  an  hotel  at  Bordeaux  the  maid  waiting  at  the 
dinner  table— during  a  severe  thunderstorm— had 
in  her  hair  a  large  silver  ornament  m  the  shape  ol  a 
daao-er.  Immediately  preceding  a  terrific  thunder¬ 
clap  came  a  flash  of  lightning,  which  struck  the 
silver  ornament  in  question,  and  burnt  the  whole  of 
the  back  hair,  without  otherwise  harming  the  girl. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres ,  and  News  from  Factories ,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Timber  Trade. — The  following  are  some  of  the 
latest  prices  realised  :  1  in.  by  12  in.  1st  dry  pine, 
£17  15s.  std.  ;  3  in.  by  9  in.  1st  Petersburg  yellow, 
£12  os.  std.  ;  3  in.  by  9  in.  1st  and  2nd  Novrkoping, 
yellow,  £13  std.  ;  3  in.  by  9  in.  3rd  Novrkoping 
yellow,  £10  5s.  std.  ;  2  in.  by  4  in.  yellow,  from 
£6  5s.  to  £7  std.  ;  1  in.  by  6^  in.  yellow  flooring, 
9s.  per  square ;  §  in.  by  6J  in.  yellow  flooring, 
6s.  6d.  per  square  ;  and  pitch  pine  timber,  53s.  to 
55s.  per  load. 

Cotton  Trade. — Another  serious  crisis  threatens 
the  cotton  industry  of  Lancashire.  A  general 
reduction  of  wages  is  expected  to  be  announced,  when 
a  complete  stoppage  of  the  mills  will  follow,  as  the 
operatives  will  resent  the  least  interference  with 
their  wages.  As  to  the  critical  condition  of  the 
industry  there  can  be  no  doubt ;  indeed,  it  is 
estimated  that  more  money  has  been  lost  in  Lanca¬ 
shire  during  the  last  twelve  months  than  in  any 
year  since  the  trade  was  established.  In  Oldham 
alone  tho  losses  on  one  quarter’s  working  have 
amounted  to  £100,000. 

Engineering  Trade. — There  is  a  better  tone 
prevailing  in  most  branches.  The  large  stationary 
engine  builders  are  busier  than  they  have  been  for 
several  weeks  past,  while  boiler  makers  generally 
are  again  moderately  well  off  for  work.  The  large 
firms  who  make  a  speciality  of  textile  machinery 
are  fairly  employed.  The  machine  tool  makers 
have  experienced  a  slight  revival  in  trade,  but 
locomotive  builders  report  comparatively  little  new 
work  coming  forward,  and  some  of  the  principal 
works  are  but  indifferently  employed.  The  reports 
for  the  past  month  of  trade  union  organisations 
connected  with  the  engineering  industries  reveal  an 
unsatisfactory  state  of  affairs,  both  as  regards  the 
general  reports  of  the  condition  of  trade  and  the 
number  of  unemployed  members.  In  the  Amalgam¬ 
ated  Society  of  Engineers  there  are  now  about  5J 
per  cent,  of  the  total  membership  in  receipt  of 
support,  while  in  the  Steam  Engine  Makers’  Society 
the  returns  show  about  2-J  per  cent,  of  the  members 
on  donation  benefit ;  each  of  these  returns  is  an 
increase  on  that  of  the  previous  month.  The 
reports  as  to  the  state  of  trade  show  a  tendency 
towards  slackening  activity  in  the  principal  indus¬ 
trial  centres,  and  it  is  only  in  exceptional  cases 
that  trade  is  reported  as  good. 

Cycle  Trade. — This  trade  is  fairly  busy.  The 
Whitworth  Cycle  Company  are  building  large 
additions  to  their  factory,  by  which  their  output 
will  be  doubled.  The  New  Howe  machines  have 
done  surprisingly  well  on  the  racing  path  this 
season.  A  good  deal  of  discussion  is  going  on  as  to 
whether  the  safety  or  the  new  geared  ordinary  will 
prove  the  machine  of  next  season.  As  an  indication 
of  recent  trading,  it  may  be  noted  that  the  value  of 
cycles  and  cycle  materials  exported  from  Coventry 
and  Birmingham  to  the  United  States  in  the  three 
months  ending  June  30th  amounted  to  £333,741. 

Silver  Trade. — Many  firms  in  Sheffield  are  on 
short  time,  save  with  a  few  manufacturers  who 
have  obtained  important  orders  of  a  special  nature. 

Shipbuilding  Trade. — In  the  manufacturing 
branch  there  is  no  improvement  owing  to  the  small 
orders  in  the  shipbuilding  line. 

Hardware  Trades.  —  Our  Liverpool  Corres¬ 
pondent  writes : — Representatives  of  the  Amalgam¬ 
ated  Society  of  Engineers,  Boilermakers,  Iron 
Shipbuilders,  Plumbers,  and  Labourers  met  their 
employers  to  consider  notices  of  a  10  per  cent,  re¬ 
duction  of  wages  on  men  earning  30s.  a  week,  7^ 
per  cent,  on  20s.  to  30s.,  and  5  per  cent,  under  20s. 
The  men  offered  to  accept  a  redaction  of  2 J  per 
cent,  if  an  eight-hour  day  was  agreed  to,  but  this 
was  refused,  as  also  a  proposal  of  5  per  cent.  The 
men  are  resolved  to  have  an  eight-hours  day  as  part 
of  the  settlement. 

Shipping  Trade. — Our  Liverpool  Correspondent 
writes  : — In  the  shipping  line  there  is  no  change  in 
freights.  Shipments  via  Welsh  lines  are  full  and 
regular,  but  in  other  quarters  the  trade  is  very 
dull.  At  present  one  firm  trading  with  India  have 
five  or  six  vessels  lying  up.  Trade  with  the  Medi¬ 
terranean  is  bad,  and  until  the  new  crop  of  currants 
and  other  fruit  is  ready  very  little  will  be  doing. 

Building  Trade. — The  trade  in  Manchester  and 
district  is  still  very  good.  The  strike  of  plumbers 
at  Bolton  respecting  the  allowance  for  country  work 
and  lodging,  which  has  lasted  twelve  weeks,  has 
been  settled  by  arbitration.  The  umpire  awarded 
the  men  the  same  terms  as  the  plumbers  of  Man- 
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Chester  and  other  large  towns.  Our  Rochdale 
Correspondent  writes  : — The  building  trades  con¬ 
tinue  fairly  busy. 

Coal  Trade. — In  Sheffield  trade  is  fairly  good. 
London  and  gas  coals  ale  very  slow  of  sale. 

Steel  and  Iron  Trades. — There  is  a  slight  im¬ 
provement  in  the  local  steel  trade.  Two  or  three 
good  inquiries  are  in  the  town  which,  if  they  result  in 
business,  will  give  the  crucible  steel  trade  full  ern- 
X-iloyment.  The  makers  of  wheels,  tires,  springs, 
and  axles  are  busily  employed.  There  is  not  much 
activity  in  the  rolling  mills  and  tilt  forges,  and  the 
older  Sheffield  trades  show  a  corresponding  de¬ 
pression. 


SHOP: 

A  Corner  for  Those  who  Want  to  Tale  It. 

1.— Letter  from  a  Correspondent. 

Hobbyists’  Emporium.  —  Thomaso  writes 
“  As  I  understand  this  suggestion  (see  Wor  K,  No. 
169,  page  20-1),  it  is  proposed.to  provide  an  ontlet  for 
budding  mechanical  genius  by  establishing  a  sort 
of  permanent  exhibition  where  his  (the  b.  m.  g.’s) 
latest  atrocities  may  be  displayed  to  the  wondering 
gaze  of  the  uninitiated,  and,  it  is  hoped,  sold  to  the 
foolish.  Objections  to  such  a  course  occur  to  me  in 
such  number  that  I  hardly  know  where  to  begin. 
It  is  proverbially  safe,  however,  to  begin  at  the 
beginning,  and  so  here  goes.  The  concern  cannot 
be  conducted  on  any  system  of  mutuality  similar  to 
that  suggested  by  E.  D.  in  page  204,  for  the  reasons 
presently  stated.  His  suggestion  is  absurd.  Who 
is  to  take  the  profits  resulting  from  the  commission 
on  sale  and  subscriptions?  The  concern  clearly 
cannot  be  carried  on,  as  E.  D.  apparently  thinks,  so 
that  the  profits  shall  always  exactly  balance  the 
expenditure;  and  if  the  profits  are  to  be  divided 
among  the  members  (the  only  possible  way  out 
of  the  difficulty),  what  is  the  difference  between 
the  proposed  concern  and  an  unlimited  company, 
between  the  ‘committee’  and  ‘directors,’  and 
‘  members  ’  and  ‘  shareholders  ’  2  There  is  no  differ¬ 
ence  between  a  number  of  people  making  articles 
independently  of  each  other  and  then  selling  them 
at  their  mutual  expense,  each  taking  a  profit,  and  a 
lot  of  people  subscribing  to  buy  articles  ready-made, 
and  selling  them  again  at  their  mutual  expense  and 
dividing  the  profit,  as  in  the  case  of  public  com¬ 
panies  generally.  Start  the  concern  as  proposed, 
and  then  see  the  legal  disabilities  it  would  be  under. 
But  it  never  could  start  business,  for  the  simple 
reason  that  there  being  no  one  personally  respon¬ 
sible  for  the  rent,  no  landlord  would  let  his  pre¬ 
mises  ;  and  if  any  debt  was  incurred,  and  there  was 
not  enough  cash  to  pay  it  with,  the  committee  and 
secretary  would  say,  ‘  We  are  only  acting  for  the 
members.  We  are  not  responsible  ’ ;  and  the  mem¬ 
bers  would  say,  ‘  We  have  paid  our  subscriptions, 
and  acknowledge  no  further  liability.’  The  result 
would,  of  course,  be  legal  proceedings,  when  I  have 
no  doubt  it  would  be  decided  that  the  concern  was 
a  company,  and  all  the  members  personally  liable 
for  the  debts ;  and  the  men  of  substance  would 
have  to  pay  for  the  men  of  straw.  If,  on  the  other 
hand.it  is  intended  that  the  secretary  and  committee 
shall  ‘boss’  some  individual  who  starts  and  owns 
the  concern  and  bears  all  the  responsibility,  all  I 
can  say  is  that  that  individual  (when  found)  will 
turn  out  to  have  escaped  from  a  lunatic  asylum. 
E.  I),  also  proposes  that  a  subscription  (annual) 
shall  he  payable  as  well  as  a  commission.  No  mat¬ 
ter  whom  it  is  paid  to,  it  is  bad.  What  right  is  the 
payment  of  the  subscription  going  to  confer  on  the 
subscriber  2  Obviously  it  confers  the  right  to  send 
in  articles  and  have  them  exposed  for  sale.  Is  it 
intended  that-  the  proprietor,  or  whoever  receives 
the  goods,  shall  have  the  right  of  rejecting  articles 
he  may  deem  unsaleable  or  otherwise  unsuitable, 
or  is  he  to  he  obliged  to  take  any  rubbish  offered 
him  2  If  the  former,  what  becomes  of  the  sub¬ 
scriber’s  right  to  have  his  goods  offered  for  sale,  and 
(inter  alia )  what  becomes  of  his  subscription  2  If 
the  latter,  Providence  protect  us  from  the  waggon- 
loads  of  rubbish !  The  annual  subscription  is  rough 
on  those  who  want  to  sell  perhaps  only  one  article 
in  the  course  of  the  year.  It  is  intended  that  the 
articles  shall  be  made  for  sale,  and  shall  not  be 
‘  second-hand  ’ ;  this  looks  as  if  there  was  a  sneaking 
sort  of  feeling  that  the  affair  would  degenerate 
into  its  prototype— a  marine  store.  Personally,  I 
do  not  see  how  it  can  become  anything  else.  Sup¬ 
pose  a  rule  provides  that  only  ‘  new  ’  articles  are  to 
he  eligible,  will  someone  supply  me  with  a  definition 
of  ‘  new '  that  shall  enable  '  new  ’  articles  made  by 
an  amateur  to  be  distinguished  from  old  2  How 
long  is  the  maker  of  an  article  to  be  allowed  to  keep 
it  and  still  call  it  ‘new ’2  If  by  ‘new’  is  meant 
‘  unused,’  then  I  ask,  is  an  article  of  ornament,  for 
instance,  to  he  deemed  ‘  used’ because  it  has  been 
looked  at  for  a  time2  Verily  the  second-hand 
articles  are  hard  to  define  and  keep  out !  It  is  fur¬ 
ther  proposed — I  presume  in  order  to  confine  the 
work  to  amateurs— that  the  worker  shall  make  a 
general  declaration  that  he  will  make  all  articles 
himself.  Now,  it  is  well  known  among  amateurs 
even  that  parts  of  many  articles  have  to  be  bought 
ready-made.  Marvellous  is  to  be  the  power  of 
E.  D!’s  declaration,  therefore  1  It  is  actually  going 
to  decide  how  much  of  an  article  a  man  may  buy 
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ready-made,  and  yet  say  of  the  complete  article 
‘I  made  it!’  How  and  where  is  the  line  to  be 
drawn  to  satisfy  the  very  natural  scruples  of  con¬ 
scientious  workers!  and  if  the  worker  is  not  con¬ 
scientious,  what  is  the  good  of  the  declaration?  If 
it  is  intended  to  exclude  professionals,  this  declara¬ 
tion  obviously  will  not  do  it ;  neither  will  it  do  if 
worded  to  exclude  ‘  work  by  which  the  worker  gets 
his  living.’  For  he  has  only  to  vary  the  work 
slightly,  and  make  the  declaration  with  a  clear 
conscience— clear  to  himself,  that  is.  Verily  fraud 
is  hard  to  define  and  keep  out !  I  do  not  think  it 
necessary  to  show  that  if  a  subscription  and  com¬ 
mission  is  decided  on,  they  must  be  small  to  pay 
the  worker,  and  large  to  enable  the  concern  to  pay 
its  way.  For  does  not  E.  D.  say  that  the  exhibition 
should  he  in  a  central  position,  and  in  such  posi¬ 
tions  are  not  rents  high  and  rates  tremendous!  'To 
add  to  the  expense,  it  is  proposed  that  stalls  should 
be  taken  at  London  exhibitions  to  advertise  the 
concern  and  sell  the  work.  What  midsummer 
madness  1  Set  the  mediocre  productions  of  ama¬ 
teurs  in  competition  with  picked  professional 
work  !  Who  pays  the  cost  of  these  stalls?  Does  it 
come  out  of  the  common  fund  2  If  so,  the  whole  em¬ 
porium  will  have  to  be  exhibited,  or  I  fail  to  see  what 
sort  of  soft  solder  is  going  to  be  applied  to  those 
workers  whose  work  is  not  exhibited.  I  think,  after 
such  an  exhibition,  there  would  be  a  goodly  with¬ 
drawal  of  offended  members.  I  have  dealt  wilh 
difficulties  that  occur  to  me  with  respect  to  the 
starting  of  such  a  concern.  If  anyone  proposes  a 
scheme  which  avoids  them,  it  will  be  time  enough 
for  me  to  show  why  it  cannot  succeed.  Whatever 
is  decided  on,  the  concern  must  belong  to  an  auto¬ 
cratic  individual.  If  we  are  going  to  have  any 
more  schemes  suggested,  pray  let  them  he  put  for¬ 
ward  by  people  with  some  knowledge  of  trading 
and  business  generally.  The  amateur  promoter  is 
not  a  being  calculated  to  inspire  either  confidence 
or  respect.  I  do  not  suggest  a  scheme  myself, 
because  I  am  satisfied  that  no  scheme  will  be 
practicable.  Others  may  ‘  rush  in,’ but  I  say,  with 
Disraeli,  that  I  am  on  the  side  of  the  angels,  and  (to 
complete  the  proverb)  ‘fear  to  tread.’” — [It  would, 
not  be  a  bad  plan  if  you  furnished  us  with  your  real 
name  and  address. — Ed.] 

II.— Questions  Answered  by  Editor  and  Staff. 

Development  of  Inventions.  —  H.  H.  (Fins¬ 
bury).— The  title  of  the  Association  referred  to  is 
“  The  London  Commercial  Association  ”  ;  its  offices 
are  at  47,  Holborn  Viaduct,  London,  E.C. — F.  C. 

Quarter-Plate  Camera.— A  Subscriber.— If 
you  will  refer  to  Work.  Vol.  I.,  No.  83,  you  will 
there  find  full  directions  for  making  a  whole-plate 
camera,  with  explanatory  diagrams.  As  a  half-  or 
quarter-plate  is  made  on  the  same  lines,  it  is  quite 
easy  to  reduce  the  measurements  from  the  diagrams 
given.  They  may  he  deviated  from  so  far  as  the 
strengthening  part  of  the  construction  goes;  the 
wood  may  be  lighter,  and  the  base  clamped  instead 
of  panelled.  The  back  of  the  camera  and  focusing 
screen  portion  should  be  made  first,  to  the  size 
suitable  for  quarter-plate,  and  the  rest  built  up 
to  it. — D. 

Woes,  Vol.  I.— H.  S.  ( London ,  N.  IF.). —  The 
best  way  would  be  to  advertise  Vol.  I.,  with  price. 
W.  H.  ( Huy  ton )  could  then  consider  it. 

Diaphragm.— F.  S.  L.  (Liverpool).— It  is  a  diffi¬ 
cult  matter  to  give  the  name  of  a  suitable  material 
for  the  diaphragm  of  a  phonograph,  there  have  been 
so  many  different  substances  used,  sometimes  with 
good  results  and  oftentimes  with  the  opposite. 
Parchment,  mica,  ferrotype,  glass,  etc.,  have  all 
been  tried.  I  would  advise  you  to  experiment  for 
yourself.  The  papers  on  the  phonograph  will  soon 
be  given. — W.  D. 

Mirrors.— P.  S.  (Wigan).— The  composition  on 
the  backs  of  mirrors  consists  either  of  an  amalgam 
of  tinfoil  and  mercury,  or  nitrate  of  silver  deposited 
by  means  of  other  chemicals ;  either  process  is  a 
difficult  one  for  an  amateur,  but  of  the  two  the 
latter  is  the  easiest.  Should  you  wish  to  have  a  try, 
t.he  following  are  formulas  :— (1)  a,  nitrate  of  silver, 
175  grains  ;  distilled  (or  boiled)  water,  10  oz.  b, 
Nitrate  of  ammonia,  262  grains ;  water  (distilled), 
10  oz.  c,  pure  caustic  potash,  1  oz.  (avoirdupois) ; 
water  (distilled),  10  oz.  d,  pure  sugar  candy.  4  oz. 
(avoirdupois) ;  water  (distilled),  5  oz. ;  dissolve  and 
add  tartaric  acid.  50  grains.  Boil  in  a  flask  for  ten 
minutes,  and,  when  cool,  add  sufficient  distilled 
water  to  make  up  to  10  oz.  For  use,  take  equal 
parts  of  a  and  B.  Mix  also  in  another  measure 
equal  parts  of  c  and  d.  Then  mix  both  these 
mixtures  together  in  the  silvering  vessel,  and  sus¬ 
pend  the  mirror  face  downwards  in  the  solution. 
(2)  a,  pure  nitrate  of  silver.  10  grains;  water,  1  oz. 
Add  carefully,  drop  by  drop,  strong  ammonia  until 
the  brown  precipitate  is  re-dissolved,  stirring 
meanwhile  with  a  glass  rod.  b,  pure  crystallised 
Rochelle  salt,  10  grains  ;  water,  1  oz.  When  ready, 
pour  on  sufficient  to  cover  the  glass,  using  two 
parts  of  a  to  one  part  of  B.  Let  it  stand  in  the 
warm  sunshine  for  half  an  hour  or  an  hour.  Pour 
off  the  rest  of  the  solutions,  and  wash  gently  with 
soft  water  and  cotton-wool.  With  either  recipe,  the 
glass  must  be  perfectly  clean. — W.  E.  D.,  Jr. 

Paper -Cutting  Machine.— A.  S.  (Hockley).— 
There  are  hundreds  of  such  machines  in  the  market 
as  you  ask  a  description  of.  Mr.  W.  C.  Herne’s 
“Advance”  cutter  would,  I  think,  answer  your 
purpose.— G.  C. 

Motor.— Amateur.— As  regards  the  model  motor 
(see  Work,  No.  154,  page  785),  the  coils  will  not  be 
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close  together  on  the  outside  of  the  bend.  Keep 
them  close  on  the  inside,  however,  and  make  the 
coils  radiate  nicely  for  the  sake  of  appearance; 
winding-  round  the  bend  in  this  way  will  not  inter¬ 
fere  with  the  working.  For  your  second  question, 
you  can  use  your  No.  24  copper  wire  on  the  magnet, 
but  make  your  winding  fully  fin.  in  diameter; 
don't  use  any  much  thicker  wire  than  I  have  shown 
for  the  armature,  although  one  size  larger  will  not 
make  much  difference  perhaps,  as  you  see  the  space 
for  winding  is  so  very  limited,  and  you  want  to  get 
as  great  a  length  on  as  you  can  in  this  case.— J.  B. 

Spectacles.— T.  W.  M.  (Stepney). — Whoever  told 
you  that  you  could  repolish  t  10  lenses  with  sweet- 
oil  must  have  been  laughing  at  you.  You  may 
possibly  brighten  them  with  putty  powder  (oxide  of 
tin,  to  be  bought  at  the  chemist’s).  This  should  be 
moistened,  and  may  be  applied  with  a  small  piece  of 
very  fine  cork. — E.  A.  F. 

Cottage  Designs.— S.  B.  (IVem  Stoclrport).— In 
answer  to  your  letter  respecting  the  cottages,  pub¬ 
lished  in  No.  150,  p.  723, 
the  sizes  of  the  various 
:  moms  are  as  follows 
Parlour,  12  ft.  by  10  ft. 
kitchen,  14  ft.  by  10  ft. 
scullery,  10  ft.  by  8  ft.  All 
these  rooms  are  9  ft.  6  in. 
high.  The  sizes  of  the 
’bedrooms  are  exactly  the 
same  dimensions  a3  the 
rooms  under  them;  but  as  Cottage  Plan, 

regards  their  height,  they 

are  6  ft.  up  to  wall-plate,  and  10  ft.  to  the  collar,  as 
per  sketch. — W.  B. 

Phonograph.  —  Delta.— You  will  have  seen 
that  a  further  article  appeared  in  Work,  No.  174. 

Acid  for  cleaning  Brass  Rings.— J.  C.  G. 
iVauxhall).— Boil  the  rings  in  a  strong  solution  of 
washing  soda,  rinse  them  in  hot  water,  string  them 
on  brass  wire,  and  immerse  them  for  half  an  hour 
in  a  pickling  acid  composed  of  a  wine-glassful  of 
oil  of  vitriol  in  one  quart  of  water.  The  rings  will 
then  have  a  nice  golden  yellow  tint  without  polish. 
To  make  them  look  like  silver,  take  them  fresh 
from  the  acid,  rinse  again  in  fresh  water,  and  im¬ 
merse  them  in  a  silver-plating  solution  or  in  a  solu¬ 
tion  of  silver  made  of  1  dram  of  nitrate  of  silver  in 
half  a  wine-glas3ful  of  water,  added  to  1  oz.  of 
cyanide  of  potassium  in  £  pint  of  water.  This  is 
one  of  the  simple  silvering  liquids  sold  in  the 
streets.  The  acid  you  inquire  for  is  simply  an  acid 
nitrate  of  mercury  made  by  dissolving  a  little 
quicksilver  in  some  aquafortis.  It  is  most  injurious 
to  brass,  copper,  and  all  other  metals,  and  its  sale 
as  a  silvering  mixture  is  a  shameful  fraud.— 
G.  E.  B. 

Electrical  Experiments.— J.  A.  ( Birkenhead ). 
—The  Editor  has  a  short  series  on  Experiments  with 
Induction  Coils.  My  book  on  Induction  Coils  is 
ublished  by  Messrs.  Whittaker  &  Co.  at  3s.  This 
eals  entirely  with  coils  and  the  apparatus  for 
working  them.  A  Henley’s  discharger  can  be  pur¬ 
chased  from  any  dealer  in  electrical  apparatus.  The 
names  and  addresses  of  sevesral  have  frequently 
been  given  in  Work.— G.  E.  B. 

Wire— Pestle  and  Mortar.— In  Dubiis.— The 
very  thin  wire  that  you  got  out  of  the  old  electric 
gas  lighter  is  platinum ;  whether  it  is  absolutely 
pure  or  not  I  have  not  tested,  but  I  suppose  you  do 
not  require  that.  The  samples  of  cotton-covered 
copper  wire  are ;  the  smallest,  No.  26  B.  W.G. ;  and 
the  largest.  No.  22  B.W.G.  As  you  seem  bent 
upon  making  your  own  mortar,  I  give  you  a  sketch 


Pestle  and  Mortar. 

of  a  marble  one  of  my  own,  Which,  I  think,  is  suit¬ 
able  for  your  purpose.  You  want  yours  of  cast 
iron,  and  this  is  very  nearly  of  a  uniform  thickness 
all  through— a  great  thing  in  any  iron  casting.  If 
you  will  take  my  advice,  you  will  have  it  cast  of  the 
best  malleable  iron  ;  it  is  not  so  liable  to  crack. 
But  can’t  you  purchase  a  marble  one,  say,  second¬ 
hand?  you  will  find  it  cleaner  and  more  useful  on 
ether  occasions. — J.  B. 

Railway  Signals.— W.  F.  (Pendleton).—' Thanks. 
Send  your  MS.  in  on  approval. 

Book  on  Electric  Bells. -Bell.— You  will  find 
Mr.  Bottone’s  book,  advertised  on  page  72,  Vol.  IV., 
of  W ork,  a  good  book  on  the  subject ;  but  no  one 
can  foresee  all  the  troubles  likely  to  be  encountered 
by  the  amateur  bell-hanger,  since  he  brings  many 
of  those  on  himself  by  acting  in  defiance  of  electrical 
laws  and  rules  laid  down  for  his  guidance.  Your 
battery  is  run  down  because  wrongly  made  up  and 
fixed.  You  do  not  require  porous  cells  with  ag¬ 
glomerate  blocks,  as  these  do  away  with  the  neces¬ 
sity  of  porous  cells.  The  battery  must  be  set  up  in 
a  cool  place.  The  solution  in  your  cells  simply 
evaporated  through  being  in  a  hot  situation,  and 
the  sal-ammoniac  then  crept  out  over  the  edges  of 
the  jars.  If  you  must  keep  the  cells  in  a  warm 


place,  smear  the  tops  of  the  jars  to  a  depth  of 
one  inch  with  tallow  or  some  grease,  ami  cover  the 
solution  with  a  layer  of  glycerine.  I  suspect  you 
have  also  short-circuited  the  battery  by  wrongly 
laying  the  (wires,  fixing  '.the  pusher,  etc.  A  slight 
leakage  across  the  fines  will  soon  run  down  a 
battery.— G.  E.  B. 

Address  of  Electrical  Firms.— F.  P  (Bristol). 
— I  am  sorry  not  being  able  to  oblige  you.  I  do  not 
know  of  any  electrical  firm  likely  to  be  in  want  of  a 
new  patent  dynamo.  The  trade  is  full  up  with 
dynamos  just  now,  and,  therefore,  a  new  type,  to 
command  attention,  must  be  exceptionally  good, 
and  present  some  novel  features  of  simplicity  and 
economy  in  construction,  together  with  efficiency 
in  action.  Your  only  chance  of  meeting  with  any¬ 
one  willing  to  take  up  your  patent  is  to  advertise  in 
our  “  Sale  and  Exchange  "  column  for  the  person  you 
require.— G.  E.  B. 

Waterbury  Escapement,— Tima.— See  if  the 
pin  projecting  from  the  balance  is  bent  or  worn  ;  if 
so,  put  it  straight  or  put  new  one  ;  or  perhaps  the 
staff  is  loose  in  the  balance  or  has  been  shifted  ;  if 
loose,  tighten  up.  If  all  this  is  right,  and  it  has  still 
too  much  drop,  grip  the  staff  in  a  pin- vice  or  slide- 
tongs,  and  move  round  the  balance  a  little,  and  try 
the  drop— it  should  have  about  as  much  drop  as  the 
thickness  of  a  tooth  ;  if  less,  it  may  catch  on  some 
teeth,  especially  when  the  holes  get  a  little  worn  ; 
if  more,  it  may  miss  catching  some  teeth,  and  so  the 
vibration  falls  off.  See  that  staff  and  'scape-wheel 
holes  fit  nicely  ;  if  at  all  wide,  put  new  ones,  as  that 
is  a  frequent  cause  of  poor  vibration  and  stoppage. 
-A.  B.  C. 

Metallic  Paper.— Perplexed  Lad.— The  rea¬ 
son  why  the  leaves  of  your  metallic  note-books 
stick  when  gilding  is  simply  that  your  size  is  too 
strong.  There  is  no  special  treatment  for  this  paper; 
it  can  be  treated  like  all  others,  the  only  thing 
necessary  being  particular  care  as  to  the  size.  Try 
it  a  little  weaker  than  usual  and  watch  the  result, 
and  go  on  weakening  until  you  get  the  proper 
strength.— G.  C. 

Magnetoscope.  —  Yours  Truly.  —  I  do  not 
know  the  instrument  you  name— at  least,  by  the 
above  term— so  I  cannot  give  you  any  information. 
Try  and  find  if  it  has  another  name,  and  I  will  do 
my  best  to  help  you.  — W.  D. 

Enlarged  Designs.  —  T.  H.  ( Burnley )  says  he 
has  seen  many  pretty  designs  for  fretwork  in  the 
pages  of  Work,  and  wishes  to  know  howto  enlarge 
them.  Most  methods  of  enlarging  require  a  certain 
amount  of  skill  in  freehand  drawing  to  fill  in  the 
curved  lines  between  certain  points,  the  positions  of 
which  have  been  ascertained.  With  the  panto¬ 
graph  all  kinds  of  lines,  whether  curved  or  straight, 
can  be  drawn  either  to  enlarged  or  reduced  scales ; 
but  a  pantograph  is  a  very  expensive  instrument  to 
buy  if  a  good  one  be  required,  and  the  cheaper 
forms  are  almost  worthless.  The  best  way  that  I 
can  recommend  T.  H.  to  set  to  work  is  to  take  a 
sheet  of  tracing-paper  or  thin  tissue-paper  the  size 
of  a  page  of  Work,  and  rule  it  into  squares  of  4  in. 
or  smaller.  Write  in  the  top  row  of  squares  a,  b,  c, 
d,  etc.,  from  left  to  right ;  and  down  the  left-hand 
side  number  the  rows  1,  2,  3,  4,  etc.,  from  top  to 
bottom.  If  £  in.  squares  he  ruled,  there  will  he 
about  twenty  of  them  in  one  direction,  and  fifteen 
in  the  other.  This  ruled  sheet  T.  H.  can  keep  by 
him  for  regular  use.  Now,  then,  suppose  T.  H. 
meets  with  a  design  which  he  wishes  to  enlarge  to 
three  times  the  size  of  the  engraving :  let  him  place 
his  ruled  sheet  of  tracing-paper  over  the  design, 
and  put  some  weights  on  the  corners,  to  prevent  it 
shifting  its  position.  Now,  then,  let  him  measure 
the  length  of  the  design,  and  on  a  sheet  of  clean 
white  paper  set  off  a  line  three  times  as  long  as  this 
dimension.  The  next  step  is  to  count  the  number 
of  squares  on  his  ruled  sheet  that  are  included  in 
the  length  which  he  measured,  and  then  to  set  off 
the  same  number  of  squares  on  the  enlarged  dimen¬ 
sion  on  his  clean  sheet.  Of  course,  if  the  length 
is  three  times  as  great  as  the  length  which  it  repre¬ 
sents  in  the  original  design,  the  new  squares  will 
measure  just  three  times  as  much  across  as  the 
original  squares.  The  whole  of  the  drawing-paper 
must  now  be  ruled  with  squares  of  the  same  size— 
that  is,  of  the  enlarged  size— and  the  details  of  the 
design  are  copied  by  noting  which  squares  they 
occupy  in  the  original,  and  drawing  them  in  the 
same  squares  of  the  copy.  The  letters  and  numbers 
should  he  repeated  on  the  enlarged  squares,  and 
serve  as  a  guide  in  picking  out  the  right  square 
quickly ;  thus,  if  a  certain  corner  of  the  design  is 
found  in  square  D  3,  or  the  third  square  under  D,  it 
will  be  easy  to  find  d  on  the  enlarged  squares,  and 
then  the  third  square  under  it.  The  smaller  the 
squares  are  drawn  on  the  original  tracing  sheet,  the 
greater  will  he  the  accuracy  of  the  copy,  but  at  the 
expense  of  so  much  more  trouble.— A.  B. 

Cane  Window  Blinds.  —  Baptiste.  —  If  you 
write  to  Messrs.  Elmore  &  Son,  High  Street,  Lei¬ 
cester,  for  their  price  list,  I  think  you  will  find 
exactly  what  you  want. 

House  and  Shop.— Anxious  Inquirer.— Be¬ 
fore  spending  as  much  time  on  the  above  subject  as 
it  requires,  I  must  ask  you  to  furnish  me  with  a  few 
more  particulars.  For  instance :  is  the  site  at  the 
corner  of  a  street?  On  how  many  sides  could  you 
put  windows  or  doors?  Are  there  any  restrictions 
as  to  ancient  lights  or  heights  of  adjacent  buildings? 
Do  you  want  a  w.c.  in  the  house  ?  What  business 
do  you  propose  to  use  the  shop  for  ?  And  lastly,  but 
not  least,  how  much  do  you  propose  to  spend?— E.  D. 


Hand  Camera.  —  W.  A.  (Watford).-  Instruc¬ 
tions  have  been  given  from  time  to  time  in  Work. 
Consult  the  Indexes  to  Vols.  I.,  II.,  and  III.  of 
Work. 

Watch  Centre — Amateur.— Fiom  your  note,  I 
cannot  understand  whether  it  is  a  staff  or  cylinder 
you  want  to  put  to  the  watch,  or  whether  it  is  only 
a  pivot.  Is  the  watch  a  lever  or  horizontal,  and 
have  you  done  anything  to  turning  and  pivoting 
before?  If  not,  I  do  not  think  for  a  moment  you 
will  succeed,  as  it  is  the  most  delicate  piece'  of 
turning  in  the  watch,  and  every  measurement 
must  be  so  exact ;  but  if  you  will  give  further  par¬ 
ticulars,  I  will  try  to  assist  you.  The  tools  you  will 
require  are  turns,  gravers,  bow,  screw  and  cement 
ferrules,  pivot  files  and  burnisher,  pinion  gauges 
and  Douzibme  gauge,  eye-glass;  and  which,  unless 
you  are  intending  to  keep  at  it,  will  not  pay  you  to 
buy  for  one  job,  as  they  will  cost  more  than  half  a 
dozen  cylinders  at  trade  prices. — A.  B.  C. 

Tool  for  turning  Cast  Iron.— G.  B.  (Dulwich). 
—To  take  off  the  first  rough  coat,  use  a  tool  shaped 
as  shown  at  Fig.  1, 
with  the  cutting  edges 
ground  acute  and  keen, 
running  the  lathe 
slowly.  After  this,  use 
a  tool  shaped  as  shown 
at  Fig.  2,  with  the  nose 
rounded  a  little,  and  the 
cutting  edge  less  acute. 
The  speed  must  be  slow 
for  cast  iron,  or  you  will 
grind  away  the  edge  of 
the  tool.  This  work  is 
best  done  in  a  back- 
geared  lathe  furnished 
with  a  slide-rest.  You  have  either  been  running 
your  lathe  too  fast,  or  the  castings  for  your  field 
magnets  must  be  much  too  hard  to  be  of  any  use  to 
you.  They  will  be  useless  if  they  have  not  been 
annealed  soft. — G.  E.  B. 

Safety  Lamp.— G.  B.  (Edinburgh).— We  do  not 
know  any  particular  firm  our  correspondent  should 
apply  to  to  take  up  his  plan.  There  are  a  great 
many  in  Birmingham  who  occupy  themselves  in 
taking  up  and  introducing  novelties  of  this  kind, 
but  we  do  not  know  any  of  them.  Our  correspond¬ 
ent  should  examine  the  Birmingham  directory, 
and  select  one  or  more  names,  and  introduce  the 
matter  to  their  notice.  We  have  an  idea  that  the 
means  adopted  for  actuating  has  been  covered  by 
a  prior  patent  some  years  since,  but  at  the  moment 
we  cannot  decide  this  point.  If  this  is  so,  the  manu¬ 
facture  would  have  to  be  carried  under  licence  from 
the  prior  patentee.  We  should  strongly  advise  that 
this  print  be  fully  ascertained  by  means  of  a  care¬ 
ful  search  before  filing  the  complete,  in  order  to 
ascertain  exactly  what  novelty  there  is  and.  what 
may  be  claimed,  and  so  prevent  the  addition  of 
another  useless  and  invalid  patent  to  the  huge  mass 
of  such  waste  paper  which  the  looseness  of  the 
Patent  Office  system  permits  to  be  poured  into 
what .  might  be  a  useful  Government  Office.— 
C.  E. 

Rabbit  Hutch.— Fred.— Being  a  joiner's  ap¬ 
prentice,  you  ought  to  have  no  difficulty  in  modi¬ 
fying  the  design  of  the  rabbit  hutch  in  Work,  No. 
159,  to  your  own  particular  fancy.  As  you  think 
the  front  too  open,  you  could  make  a  double  hip 
roof  instead  of  a  plain  lean-to,  and  let  the  hips  be 
on  hinges  so  that  the  rabbits  may  be  easily  put  in 
and  out.  In  this  case  you  need  not  have  an  open 


Eabbit  Hutch. 


front  at  all,  but  doors  in  the  back  and  front.  You 
will,  as  you  require  accommodation  for  four  rabbits, 
have  to  feed  the  animals  somewhere  else,  and  this 
is  why  the  space  in  the  one  illustrated  is  so  open, 
because  the  rabbits  are  supposed  to  be  fed  in  that 
opening.  You  could  have  a  wire  run  made  to  fit  up 
close  to  the  doors -covered  in  or  not,  as  you  like- 
while  feeding  (see  sketch).— L.  G. 

Tin  Extract.— A.  It.  (Aberdeen).— Melt  it  off  in 
a  furnace. — J. 

Bellows  — Llud wig.— Melt  and  mix  glycerine 
with  glue.— J. 

Charcoal  Iron.— H.W.  H.  (Heathfield).— Samples 
sent  are  too  thick.  Use  23-gauge.  If  you  can  get 
guillotine  shears,  so  much  the  better,  but  how 
many  of  our  readers  could  obtain  them?  Snips 
will  do.  You  can  get  the  iron  of  Whiteley,  West- 
bourne  Grove,  at  lOd.  per  lb  — J. 

Profitable  Employment.— H.  A.  II.  (Leeds).— 
You  should  know  your  aptitude  better  than  any¬ 
one  else.  Try  and  make  something,  and  offer  for 
sale,  or  compete  for  Work  prizes.— J. 

Bicycle  Enamel.— C.  A.  (King's  College).— To 
have  your  bicycle  enamelled  to  look  like  the  new 
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machines  in  shops,  you  must  have  it  stove  enamelled 
by  a  proper  enameller.  The  machine  must  be 
taken  apart,  and  every  part  properly  rubbed  down 
smooth  and  clean.  Even  in  stove  enamelling  there 
are  different  grades,  according  to  the  price  you 
are  willing  to  pay  for  it.  One  coat  is  the  cheapest, 
and  may  cost  from  8s.  to  10s.  A  high-class  enam¬ 
elled  maehine  has  at  least  three  coats,  each  coat 
carefully  rubbed  down  before  the  other  is  applied  ; 
the  machine  is  then  baked  in  the  stove  or  oven 
three  times.  If  you  wish  to  do  it  yourself  with  a 
brush,  get  club  black  hard-drying  enamel,  which  is 
very  thin.  Lay  on  one  coat  somewhat  copiously ; 
when  hard,  rub  smooth  with  a  woollen  rag  and  flour 
emery,  and  apply  another  coat.— A.  S.  P. 


Zither.— Subscriber  from  Beginning.— (1)  No 
slip  has  occurred.  Rosewood  or  maple  make  ex¬ 
cellent  bellies  for  zithers ;  and  it  is  not  the  belly 
alone  that  vibrates,  but  the  whole  body  of  the  in¬ 
strument,  back  and  front  being  connected  by  the 
inner  long  stay,  which  acts  as  the  sound-post  does 
in  the  violin.  (2)  The  measurements  given  for  the 
cross-stays— viz..  51  in.  and  105  in.  from  the  bottom 
on  the  straight  side— are  reckoned  from  the  centre 
of  stay.  {3)  The  upper  bridge  is  to  be  on  the  beech 
block,  and  the  bridge  pins  go  just  through  bridge 
and  belly  into  the  block  (see  Fig.  5,  p.  392,  V ol.  III.). 
(1)  Messrs.  Chilvers  &  Co.,  10,  St.  Stephen's,  Nor¬ 
wich,  will  supply  the  necessary  wood,  Swiss  pine 
backs  and  bellies  being,  I  think,  about  Is.  6d.  each. 
-R.  F. 

Tailoring  Articles.— S.  W.  ( Ashton-under - 
Lyne).— These  are  under  weigh. 

Engineering  Pupils.— F.  W.  (Southampton).— 
As  to  firms  who  take  engineering  pupils,  I  can  only 
indicate  the  names  of  a  few,  leaving  it  to  you  to 
ascertain  if  any  vacancy  exists  for  pupils,  conditions 
of  entrance,  and  amount  of  premium  payable  :— 
R.  Lloyd  &  Co.,  135,  Steelhouse  Lane,  Birmingham  ; 
Tangyes (Limited),  Cornwall  Works,  Birmingham; 
Charles  Taylor,  Edmund  Street,  Birmingham , 
James  Archdale  &  Co.,  Ledsam  Street,  Birming¬ 
ham  ;  Buckingham  &  Adams,  Arthur  Street,  Small 
Heath,  Birmingham  ;  S.  A.  Daniell,  Edward  Street 
Parade,  Birmingham;  J.  Watt  &c  Co.,  Soho  Foun¬ 
dry,  Smethwick,  Birmingham.— N.  M. 

Cabinet-making  Designs.— C.  D.  D.  ( Hammer - 
smith).— So  many  designs  have  already  been  given 
in  Work,  Vols.  I.,  IL,  and  III.,  it  would  be  difficult 
to  enumerate  them.  Consult  the  volumes  or 
indices. 

Printing  Outfit.— Universal  Amateur.— The 
papers  are  in  hand,  and  shall  appear  shortly. 

Sewing-Machine  Adjustment.— C.  K.  (Fitsroy 
Square). — There  is  very  little  wrong  with  your 
machine.  It  is  evidently  a  “Medium”  on  the 
Singer  principle,  and  you  seem  to  have  got  a 
“Family”  shuttle,  which  is  of  course  too  small. 
You  can  never  hope  to  do  any  sewing  with  such  a 
shuttle,  because,  instead  of  taking  hold  of  the  top 
cotton  loop  left  by  the  needle,  as  it  should  do,  it  is 
apt  to  miss,  and  thus  miss  stitches  in  the  sewing. 
The  shuttle  should  have  at  least  in.  easy  play 
all  round  to  allow  of  the  thread  passing  easily 
round  it,  and  the  hook  on  the  carrier  should  cer¬ 
tainly  fit  in  the  slot  on  shuttle  point,  or  the  shuttle 
will  “  chuck,"  and  catch  against  the  top  slides  or 
miss  stitches.  The  threading  you  show  on  the 
shuttle  in  sketch  is  right.  Your  next  mistake  is  in 
the  threading  of  the  needle  The  thread  should 
pass  from  front  to  back — that  is,  away  from  the 
operator,  not  towards  him,  as  you  show  in  your 
sketch.  With  that  exception,  the  whole  of  your 
threading  is  correct.  As  your  needle  is  now-  j 
threaded,  the  loop  which  it  forms  for  the  shuttle  to  1 
catch  is  on  the  wrong  end  of  your 
thread,  and  will  draw,  not  from  the 
reel,  as  it  should,  but  from  the  loose 
end,  and  thus  make  stitches  without 
either  tension  or  regulation.  The 
short  groove  in  the  needle  should  be 
on  the  shuttle  side,  and  the  eye  in 
such  a  position  that  it  throws  out  a 
loop  at  right  angles  to  the  travelling 
direction  of  the  shuttle.— Cyclops. 


Lathe  Change  Wheel?.— Turner  will  be  glad 
to  know  the  best  maker  of  these. 


Firewood  Splitting  Machine.  —  Merchant 
writes  : — “  Will  any  reader  give  me  the  name  of  a 
good  machine?” 


IV. — Questions  Answered  by  Correspondents. 


Coffins.  —  Chopstick  writes,  in  reply  to 
W.  P.  W.  A.  (Aylesbury)  (see  No.  170,  page  222): — 
“To  give  full  instructions  for  making  a  so-called 
panelled  coffin  would  take  up  too  much  space  for  the 
Shop  ’  columns ;  but  it  may  be  of  some  assistance  to 
you  to  state  that  the  coffins  are  first  made  plain, 
same  as  ordinary  coffins,  and  then  strips  bradded  on 
to  represent  the  framing,  the  plain  board,  of  course, 
forming  the  panels.  To  make  the  raised  panel  lids, 
proceed  asifollows  .'—First  fit  the  ordinary  plain  lid  ; 
then  about  2  in.  all  round  plant  on  strips  with 
rounded  edges,  and  on  these  strips  plant  on  top 
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Coffins.  Fig.  1.— Section  of  Coffin  Lid.  Fig.  2  — 
Plan  of  Top  of  Lid.  A,  Panel ;  B,  B,  Raising 
Strips ;  C,  Lid. 


panel.  The  accompanying  sketch,  which  shows 
section  and  also  view  of  lid  thus  made,  will  assist 
you  to  understand.  The  usual  width  of  head  and 
foot  of  a  full-sized  coffin  is  10  in.  and  8f  in.  respect¬ 
ively,  whatever  the  width  of  shoulders  may  be.  I 
myself  consider  any  flourishing  on  a  coffin  plate 
decidedly  out  of  character,  though  it  is  often  used. 
The  Editor  has  a  paper  in  his  hands,  written  by  me, 
giving  instructions  (with  examples)  for  coffin-plate 
writing,  and  I  shall  be  pleased  to  write  on  coffin- 
making  at  any  time,  if  required  to  do  so.  In  case 
you  cannot  wait  until  my  paper  appears,  I  should 


advise  you  to  use  block  and  plain  Roman  letters, 
written  with  gold.  This  is  what  I  have  always 


found  to  give  satisfaction,  and  1  have  written 
largely  for  tho  trade.” 

Lathe  Attachment.  —  M.  ( Bishop  Auckland) 
writes  (see  No.  167,  page  174) “  I  send  sketch  of 
fret-saw  attachment  for  lathe.  Fig.  1  is  the  saw- 
frame  of  cast  iron:  the  section  isT-shape.  Make 
the  length  12  or  14  in.  a  and  B  are  holes  j  in. 
square,  in  which  two  pieces  of  iron  with  split 
ends  for  holding  saw  are  fixed;  a  screw  in  each 
holds  the  saw :  a  screw  is  formed  on  the  top  with 
fly-nut  for  tightening  saw ;  the  end  i3  fixed  by  a 
pin  in  a  double  eye.  c.  tho  lower  end  of  which  is 
fixed  in  the  rest-socket.  Fig.  2  is  the  eccentric, 
which  is  fixed  between  the  lathe  centres,  and  works 
in  the  slot  in  tho  saw  frame.  Drillholes  in  each  end 
4  in.  from  centre.  A  carrier  is  fixed  on  one  end  at  d,  bv 
which  it  is  turned.  Tho  table  is  of  wood,  with  an 


Work  Volumes.— W.  S.  (Appleby). 

— You  should  advertise  such  matters 
in  the  “Sale  and  Exchange"  column 
of  Work,  which  you  can  do  for  a  few 
pence. 

Clay  Modelling  Classes.— M.  E.  F. 

(Stockton-on-Tees). — We  know  of  no 

classes  specially  open  in  August.  Possibly  some 

of  our  readers  may  enlighten  you. 
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III.— Questions  Submitted  to  Readers. 

*„*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 


Clock  Case.— S.  C.  (Ashton-under-Lyne)  will  be 
obliged  to  any  reader  for  a  suitable  clock-case 
design  to  match  the  prize  bookcase  given  in  Work, 
No.  48,  p.  760. 

3R.  H.  A.  Monogram.— R.  H.  A.  (Forest  Bill) 
will  thank  a  reader  for  monogram  of  R.  H.  A.  in 
circle. 


Urn.— Ironmonger  asks  how  to  touch  up  a 
brown  enamelled  urn. 


Birds'  Eggs.— W.  L.  J.  (Sivansea)  writes : — 
“  Could  any  reader  tell  me  where  I  could  get  in¬ 
formation  as  to  how  to  make  use  of  birds’  eggs 
for  ornamental  purposes?  I  have  seen  butterflies 
arranged  in  cases  for  hanging  on  a  wall,  but  I 
hardly  know  how  to  fix  the  eggs.” 


iron  pin  fixed  underneath,  which  can  be  fixed  in 
another  rest-socket,  a  saw-cut  being  made  in  it  for 
the  saw  to  work  in.  The  saw  will  hot  have  a  per¬ 
fectly  upright  motion,  but  by  having  a  short  stroke 
you  can  make  very  good  work.  The  top  of  the 
table  will  he  level  with  the  centre  of  the  frame. 
This  is  soon  removed  when  the  lathe  is  required  for 
turning.” 


Escape  from  Fire  Device. 
Following  on  with  our  Prize  Competitions, 
we  ask  public  co-operation  in  a  subject  of 
world-wide  interest,  viz.,  Escape  from  Fire. 
This  is  a  matter  which  concerns  every  indi¬ 
vidual,  and  as  the  moment  of  emergency 
arises  when  we  least  expect  it,  and,  as  events 
too  often  prove,  when  we  are  little  prepared 
for  it,  not  a  small  service  will  be  rendered 
to  the  readers  of  Work  and  to  the  public  at 
large  by  bringing  the  subject  to  the  front  in 
Work.  Thousands  of  people  must  have  ideas 
of  their  own,  already  developed,  or  to  be 
carried  into  effect  some  day,  which  will  be 
none  the  worse  for  being  made  known  to  the 
world  at  once.  It  is  the  purpose  of  the 
present  competition  to  elicit  some  of  these 
ideas,  and  to  gain  an  insight  into  the  utility 
or  dependableness  of  the  plans  at  hand,  in 
the  event  of  anyone  being  called  upon  toi 
make  an  escape  from  fire  under  circumstances  j 
which  are  never  very  favourable,  and  which  ( 
sometimes  are  hopelessly  the  reverse.  For 
the  three  best  suggestions  for  an  appliance, 
plan,  or  practical  idea  for  Escape  from  Fire, 1 
the  following  prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “Escape 
from  Fire  Device  ”  Competition. 

All  Descriptions  to  hear  the  Work  Prize  Coupon,  j 
cut  from  one  of  the  numbers  of  Work  in  which  | 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
mm  de  plume,  and  to  have  the  writer's  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  be  fully  described  in 
respect  to  its  construction,  conditional  surround¬ 
ings,  and  working,  and,  where  possible,  should 
be  illustrated  with  a  drawing  of  the  device  itself 
and  its  various  parts  to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition  provided  the  descrip-  I 
tion  be  sufficiently  in  detail  to  convey  a  full  I 
idea  of  the  value  of  the  device. 

The  Prize  Devices  and  Drawings,  and  any  I 
others,  to  he  published,  if  desired  by  the  Editor,  I 
in  Work,  but  the  copyright  thereof  to  remain  I 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  he  retained 
by  the  competitors,  as  in  no  case  can 
the  return  of  MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise 
the  judging  of  the  Suggestions,  and 
the  selection  as  determined  upon  is 
to  be  final. 

All  manuscripts  intended  for  the 
“  Escape  from  Fire  Device  ”  compe¬ 
tition  must  be  addressed  to  the  Editor 
of  Work,  c  o  Cassell  &  Co.,  Ld., 
Ludgate  Hill,  London,  E.C.  They 
must  reach  him  on  or  before  Satur¬ 
day,  August  27,  endorsed,  “Escape 
from  Fire  Device  ”  Competition. 


SALE  AND  EXCHANGE. 


V.— Letters  Received. 


Questions  hare  been  received  from  the  following  corres- 
!  ondents,  andanswers  only  await  space  in  Shoi\  upon  which 
there  is  great  pressure  T.  B.  P.  <  Winiaton) ;  M.  W.  {Rotting 
Hill)  :  J.  H.  B.  ( Pendleton )  ;  A.  J.  P.  (Manchester) :  H.  L.  (Fins¬ 
bury  Park,  N.) :  F.  J.  K MTufneU  Park,  X.)  ;  F.  B.  H.  (.Sheffield) ; 
W.  R.  R.  (Derby) ;  J.  L.  ( FFrniSonjel  ;  Y o u>* c  Organist  ;  M.  &  C.. 
Limited  (J/anc/iesfer) :  A.  E.  G.  (St.  Albans';  w.  s.  .Oswestry; 
Snap  Shot:  W.  r,  ( Shrewsbury  ;  H.  F.  M.  (Ramsbury) ;  A 
Subscriber  (Akyab,  Burma);  Camera  Obscura:  Phono: 
MUSIC;  a.  M.  ( Glaspaw );  Oval  :  P.  B.  (Bailey) ;  S.  W.  (Fiizroy 
Sqiuire) ;  G.  A.  ( Stockton-on-Tecs ) ;  G.  W.  » Birmingham) ;  Yeno  ; 
Hammered  Sheet  Brass:  A.  E.  >\  (Broadstairs) ;  D.  B. 
(Plymouth);  L.  &  P.  ( Marlborough ) :  G.  w.  ( Carnoustie > :  Cast 
Steel:  J.  R.  (Hew  Brompton);  W.  B.  (Howden-vn-Tyne) ;  T.  B. 
( Kirkbythore ) ;  Arbor. 


Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [5  r 

Caplatzi  s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street.  Bedford  Square.  [4  r 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss£,  30  Fret  Brackets,  100  Sien  Writers’  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [i  s 

Chip  Carving. — New  registered  tools,  one-fourth  the 
labour.  12  sheets  chip-carving  designs;  12  wood-carving 
do.  ;  12  fret-cutting  do.  ;  is.  per  set.  List  of  tools  on  appli¬ 
cation. —  Buckley,  Teacher  of  Wood  Carving,  Mirfield, 
Ycrks.  In  R 
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W  O  R  K. 


WORTH  Ik.  GUIMEA  Ik. 

BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICE  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER. 

and  FOR  FEMALE  AILMENTS. 

Frepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  bg  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  '<{./„  Is.  Ud.,  &  2s.  Ud.  each.  Full  directions  with  each  box. 

BZj  EC  EX  A.  3VE  9  S  T  O  O  T  EX  P>  /k  gSTT!. 

Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
Ijingrejients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid. 


LOHDOIT,  E.C. 


THE  IMPROVED  AMERICAN  HAND  STEREOSCOPE. 

Powerful  Lens.  A  Charming  Present  for  all  Seasons. 


Price  3s.,  4S.,  5S.,  post  free,  including  six  slides. 
Stereoscopic  slides,  wholesale  and  retail.  Charming  scenery  views 
of  Paris,  Holy  Land,  Egypt,  Switzerland,  the  Pyrenees.  Tyrol* 
Rhine  ;  English  scenery.  Lake  District ;  Statuary,  Interiors,  Devilry, 
&c.  Immense  variety.  2s.  6d.,  3s.  6d.,  4s.  6d.,  7s.  6d.,  and  10s.  dozen. 
All  post  free.  W  rite  for  List,  gratis,  or  with  specimen  slide,  3  stamps. 

FORTESCUE  MANN,  48,  Elgin  Avenue,  LONDON,  V/. 

Mention  this  paper. 


Post  Free. 

CASSELL’S  CLASSIFIED  CATALOGUE, 


PLAYEB’S  HAVY  CUT  is  the  Original,  and  is  only  sold  in  1-os.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 
ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,"  on  every  Packet  and  Tin. 

PLAYER’S  NAVY  CUT  CIGARETTES,  In  MdoTins 


sK'V 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

‘‘Silico’'  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  irom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work”  Augjist  22,  1891.) 


PATENT  OFFICE 

27  MARTINS  LANE 

LONDON. E.C. 

INVENTIONS & TRADE  MARKS  REGISTERED 

f  ^  PATENTS  BOUGHT  $  SOLD  , 

9  MONTHS  PROTECTION  50/- 
(NVENTORS  GUIDE  QRATISonAP, PLICATION 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 
goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur,  May, 
'92,  contains  200  New  Engravings,  fid.  monthly. 

HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,’’ 

24  &  26,  Wilson  Street,  Finsbury, 


No.  567. 
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TOOLS !  MECHANICAL  TOOLS!  AMATEUR  PHOTOGRAPHY. 


GENTLEMEN! 


IT  IS  AN 


INDISPUTABLE 

FACT 


THAT 


iELHUISITS 

CONTAINS  OVER  CATALOGUE 

80S  Illustrations 


of  LABOUR-SAYING 

_ _ TOOLS  and  MACHINES 

lor  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  "’Kg 
Parcels  Post 
AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &-  Co., 

fetter  lainje, _ LOPl DOM,  E.C. 

Bricklayers’,  Plastarers’,  and  Painters’  Tools. 

Henry 

M.LNUFACTVKER  OF 

HIG-H-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works ,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Three  Gold  Medals ,  Tasmanian  Exhibition ,  1802. 

The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 

MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 

Cameras,  Tripods,  Pressure  Frames,  etc., 

At  in  many  cases  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally  ' 
of  1890  pattern.  In  order  to  clear  these  out,  as  we  are  introducing  some  new  patterns,  . 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared, 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms —  Strictly  CASH  WITH  ORDER.  If  Goods  on  receipt  do  not  . 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  List  sent  post  free  on  application  to 

J.  H.  SKINNER  &  CO., 

Manufacturers  of  Photographic  Apparatus ,  etc.. 
W  Depart.,  EAST  DEREHAM,  NORFOLK. 


INDIA  RUBBER  STAMPS. 

GS/7y&  For  heading 

Ar  note  paper,  en-  | 

Axfl  dorsing  enve- 

i  lopes,  cheques, 

postal  cards,  , 

jfidrrW  V))&  markin2  Unen, 

All  VK djf&Z  crests,  fac- 

oJCA  /AVv  Simile.  etc. 

price  &Patt.em 
sheet, post  free.  MONOGRAMS: 
2-letter. is.  each;  3  letter, ss.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage.  3d.  extra. — J. 
BERKLEY,  Livery  Street.  Bir¬ 
mingham. 

A  FRAGRANT  CUP 

DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 

TO  AMATEUR  AND  PRACTICAL  WORKERS. 

Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 

Lathe  Castings  from 
|  3|-  to  18  in.  centres. 

Model  Engine  Cast- 
!  ings,  Tool  Steel, 
Chucks,  etc. 

Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
lands  of  Mechanical 
Work  Done. 

Illustrated  Price  List  of  Castings,  Chucks,  Slide  Bests,  Twist  Drills,  8c  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  Sc  Appliances,  1  stamp. 

JOHN  AARON,  Gaol  Lane,  HALIFAX.  8s&°^S. 


THE  NEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


ESTABLISHED  1351. 

BIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £joo, 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BIKKBECK  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  |FRANCIS  RAVENSCROFT,  Manager. 


Coupon. — “  WOliK Prize  Scheme. 
“Escape  from  Fire  Device”  Competition. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great' 
variety.  Over  1,000  new  and  second-handi 
machines.  Prices,  £4  to  £30.  Easy  j 
terms,  from  10s.  per  month.  Write  for  I  ^ 
our  aoo-page  Lists  for  1892  J 
and  5000  Testimonials.  M 
Free.  British  CycleH 
MFC.  CO.,45,Evertcn  Rd.tl 
Liverpool:  Manchester  De-  j 
pot:  6.  Palatine  Bldgs.. 
Victoria  Street ;  London  | 
Works,  Showrooms,  and 
Cycling  School:  42,  High' 
Street,  Camden  Town. 


TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately  t 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models, 
made.  Terms  moderate. — THE  Waller  &  CO.  MANUFACTURING! 
COMPANY,  4.  Playhouse  Yard,  Queen  Victoria  Street.  London,  E.C  ! 

Monthly ,  4d. 

CASSELL’S  TIME  TABLES. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polish ineLathes.  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies.  Saws,  Wrenches.  See.. 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  X50  Illustrations,  price  (yl.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Seta  of  Castings  of  same,  of  every 
deaoription,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTR  A.TED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering.  ONLY 
address-  77,  and  7Sat  HIGH  HOLBORJV,  LONDON,  W.C. 

Gateway  entrance  directly  opposite  the  Inns  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibition,  188^.  Please  name  this  Paper  when  writing. 

Seethe  Electrical  Exhibition,  Crystal  Palace.  Stand  158. 

The  “DEMON ’’WATER  MOTOR. 

For  Driving  every  description  of  light  Wood- 
—  working  and  other  Machinery.  Works  from  the  ordi¬ 
nary  town's  water  supply.  Cheaper  and  better  than 
...  Gas  or  Steam  Engines  ;  no  heavy  first  cost ;  nothing 
for  repairs  ;  no  noise,  smell,  or  dirt.  Castings  supplied. 
Send  2d.  for  Illustrated  List. 

P.  PITMAN,  Withington,  Manchester. 


FRETWORK  kM  CARVING. 

Highest  Award — GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS, 
HINCES,  AND  VARNISH,  &c. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 

Sets  of  Twelve  Best  Carving 
Tools ,  with  Boxwood  Handles, 
lOs.  free. 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Erass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  most, 
complete,  with  1,000  Frustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGER  BROS.,  Settle,  Yorks. 
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WORK 

An  Illustrated  lonrnal  of  Practice  and  ^Ijeorg 

FOR  ALL  WORKMEN,  PROFESSIONAL  AND  AMATEUR. 

[Jill  Rights  reserved.] 
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WORK  WORLD. 


The  longest  tunnel  in  the  world  will  be 
that  about  to  be  made  through  the  Simplon. 
According  to  the  final  plans  adopted,  it  will 
have  a  length  of  12^  miles,  which  is  3T'o 
miles  longer  than  the  St.  Gothard  Tunnel. 

*  * 

The  Board  of  Trade  experts  are  now  de¬ 
termining  the  exact  weight  corresponding 
to  the  attractive  force  of  an  ampere  under 
certain  fixed  conditions,  with  the  view  of 
defining  a  standard  to  be  called  the  legal 
unit,  so  that  electrical  measurements  may¬ 
be  well  “  understanded  of  the  people.” 

*  * 

At  the  Manningham  Mills  stands  a  power 
loom  by  which  Utrecht  velvets — mohair — 
can  be  made.  The  production  of  this 
material  has  hitherto  been  confined  to  the 
Continent.  By  a  new  method  of  combining 
the  back  or  ground  with  the  pile,  a  perfect 
cloth  is  woven,  face  to  face,  with  fineness 
and  evenness  of  surface,  and  a  greatly  in¬ 
creased  brightness  and  superiority  of  colour. 
For  many  years  past  the  material  for  the 
production  of  mohair  velvet  has  been  sent 
from  Bradford  to  the  Continent  to  be  worked 
up  and  returned  to  England. 

#  * 

An  investigation  made  shows  that  the 
spectrum  of  burning  magnesium  approaches 
most  nearly  of  the  spectra  of  artificial  light 
to  that  of  the  sun.  The  temperature  of  the 
magnesium  flame  is  about  1,340°  centigrade, 
though  the  character  of  its  spectrum  would 
correspond  to  5,000°  centigrade  in  a  light 
due  to  ordinary  incandescence.  The  radiant 
energy  of  burning  magnesium  is  75  per  cent, 
of  the  total  heat  of  combustion.  In  ordinary 
illuminating  gas  this  is  only  15  to  20  per 
cent.  Considering  the  greater  luminosity 
of  the  rays  of  the  visible  spectrum  of  burn¬ 
ing  magnesium,  its  light-giving  power  per 
unit  of  energy  expended  is  from  fifty  to 
sixty  times  greater  than  that  of  gas. 

*  * 

The  largest  masonry  dam  in  the  world  has 
just  been  completed  in  India  in  connection 
with  the  Waterworks  of  Bombay.  It  is 
about  two  miles  in  length,  118  ft.  high, 
100  ft.  thick  at  its  greatest  depth,  and  15 J  ft. 


at  the  top.  The  lake  which  will  be  formed 
when  the  valley  is  filled  with  water  will 
cover  an  area  of  eight  square  miles,  and  it 
is  estimated  that  it  will  supply  100,000,000 
gallons  per  day  throughout  the  year.  In 
the  construction  of  this  work  nearly 
15,000,000  cubic  feet  of  rubble  stone  have 
been  used,  2,200,000  cubic  feet  of  lime,  and 
3,300,000  cubic  feet  of  washed  sand.  The 
water  is  distributed  through  50,000  tons  of 
pipes,  some  of  which  are  4  ft.  in  diameter. 

*  * 

Band  saws  may  be  joined  as  follows 
Bevel  each  end  of  the  saw  the  length  of  two 
teeth.  Make  a  good  joint.  Fasten  the  saw 
in  brazing  clamps  with  the  back  against  the 
shoulder,  and  wet  the  joints  with  solder 
water,  or  with  a  creamy  mixture  made  by 
rubbing  a  lump  of  borax  in  about  a  tea¬ 
spoonful  of  water  on  a  slate.  Put  in  the 
joint  a  piece  of  silver  solder  the  full  size 
thereof,  and  clamp  with  tongs  heated  to  a 
light  red  (not  white)  heat.  As  soon  as  the 
solder  fuses,  blacken  the  tongs  with  water, 
and  take  them  off.  Remove  the  saw, 
hammer  it,  if  necessary,  and  file  down  to  an 
even  thickness,  finishing  by  draw-filing 
lengthwise. 

*  * 

An  immense  fortune  awaits  the  man  who 
will  invent  a  cheap  and  effective  system  of 
purifying  the  sewage  of  our  large  towns. 
Land  filtration  is  out  of  the  question  because 
of  the  large  areas  of  land  required,  and  it 
seems  as  though  the  only  refuge  was  in  some 
system  of  chemical  precipitation.  Almost 
every  kind  of  chemical  substance  has  been 
tried  for  this  purpose— lime,  alum,  alumina, 
iron  salts,  and  a  host  of  others — but  the  fact 
remains  that  the  perfect  system  has  yet  to 
be  discovered.  The  authorities  in  Lanca¬ 
shire  and  Cheshire  are  getting  anxious  on 
account  of  the  approaching  completion  of 
the  Manchester  Ship  Canal,  when  it  will 
be  impossible  to  discharge  their  untreated 
sewage  into  the  canal  without  serious  danger 
to  health. 

*  * 

At  the  Newbottle  collieries  great  improve¬ 
ments  are  being  made  by  an  important 
electrical  installation.  A  current  from 
dynamos  is  taken  to  a  distributing  centre 
about  390  yards  from  the  bottom  of  the 
shaft,  from  whence  it  is  conveyed  to  the 
pump,  the  haulage  engine,  and  the  winding 


engine,  the  latter  being  2,800  yards  from  the 
distributing  centre.  In  another  part  of  the 
northern  coal-fields  three-throw  electric 
pumps  are  being  fixed  at  a  distance  of 
2,700  yards  from  the  shaft.  In  some  coal 
mines  also,  compressed  air  coal-getting 
machines  are  being  displaced  by  electrical 
devices.  The  facility  of  transmission  gives 
electricity  its  great  value  as  a  motive  power 
for  mining  uses. 

#  * 

To  successfully  photograph  the  successive 
phases  of  motion,  a  dead  black  background 
is  required,  and  the  object  should  be  painted 
white.  To  prevent  superposition  of  the  suc¬ 
cessive  images,  an  opaque  disc,  with  a  series 
of  holes  cut  in  it,  is  placed  behind  the 
objective  of  the  camera  and  caused  to  revolve 
at  a  known  speed.  The  speed  of  revolution 
may  be  very  high,  as  under  favourable  con¬ 
ditions  an  exposure  of  25000  °f  a  second  is 
sufficient  to  act  on  the  plate,  though  more 
usually  an  exposure  of  about  ggVo  of  a  second 
is  used.  The  sensitive  film  is  mounted  on 
rollers  and  rotated  by  clockwork  at  a  suit¬ 
able  speed.  By  such  means  twenty  to  thirty 
exposures  per  second  can  be  made,  and 
amongst  other  things,  the  movements  of  the 
wings  of  flying  bii'ds  have  been  clearly  shown. 
This  may  help  the  flying  apparatus  inventor. 

*  * 

Brass  has  been  made  by  the  compression 
of  its  constituents  at  ordinary  temperatures- 
A  specimen,  reddish  in  colour,  was  made  by 
compressing  a  mixture  of  nine  parts  of  copper 
with  one  of  zinc ;  a  pale  yellow  brass  was 
produced  by  compressing  seven  parts  of 
copper  with  three  of  zinc.  Both  these 
specimens  had  been  filed  up  twice  and  con¬ 
solidated  again  by  pressure.  The  reddish 
metal  is  softer  than  cast  brass,  and  can  be 
slightly  flattened  under  the  hammer  ;  the 
yellow  metal  is  harder  than  common  brass, 
and  is  also  brittle.  Both  varieties  appear  to 
be  amorphous,  and  show  a  uniform  granular 
appearancewithout  any  trace  of  the  beautiful 
crystallites  found  in  copper -zinc  alloys 
obtained  by  fusion.  There  is  evidence  of 
flow  in  the  yellow  alloy,  but  nothing  to 
indicate  an  actual  liquid  condition  of  the 
alloy  or  one  of  its  constituents.  It  seems 
probable  that  by  the  compression  of  mixed 
metallic  powders  some  alloys  may  be  pro¬ 
duced  which  are  not  to  be  obtained  by 
fusion. 
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WORK. 


FISHING-GUT  :  HOW  IT  IS  PREPARED, 
ANI)  HOW  TO  TIE  IT. 

BY  F.  CROCKER. 


Rearing  the  Silkworms  —  Tying  —  Tying  on 
Hooks— Tying  the  Gut  to  the  Fishing- 
Line. 

Some  time  ago  a  correspondent  asked  to  be 
supplied  with  information  respecting  the 
manufacture  of  the  above,  and  as  it  may 
be  of  interest  to  many  Work  readers 
to  know  how  it  is  prepared,  I  here 
devote  a  short  paper  to  its  production, 
and  how  to  tie  it ;  although,  for  an  angler 
to  prepare  fishing-gut  for  his  own  use,  the 
writer  can  safely  say  from  experience  that 
it  will  be  found  more  expensive,  and  the 
article  produced  will  be  inferior  to  that 
which  may  be  obtained  from  the  tackle 
shops,  cheaper  than  the  cost  of  rearing  the 
silkworms ;  still,  some  of  our  readers  may 
like  to  take  the  matter  up  as  a  hobby,  and 
hobbies  are  not  always  expected  to  be 
financially  a  success. 


Fig.  1. 

Fig:_& 

Fig.  1— Overhand  Knot — A.  Loose  ;  B,  Tight'. 
Fig.  2. — Double  Overhand  Knot — A,  Loose  ;  B, 
Tight. 


Rearing  the  Silkworms. — Procure  some 
silkworms’  eggs,  place  them  in  shallow  card¬ 
board  trays,  and  put  in  the  sun  to  hatch.  As 
soon  as  the  worms  appear,  feed  them  with 
mulberry,  or,  failing  these,  lettuce  leaves. 
The  trays  must  be  cleaned  out  and  fresh 
leaves  put  into  them  every  day  until  the 
worms  are  ready  to  spin.  At  this  period 
they  get  darker  in  colour,  and  refuse  to  eat. 
Put  them  into  hot  vinegar  for  three  or  four 
hours,  take  them  out,  and  pull  asunder, 
when  three  or  four  strands  of  gut  will  be 
found.  Stretch  these  between  pins  driven 
into  a  board  8  in.  or  9  in.  apart,  accord¬ 
ing  to  the  length  of  the  gut,  and  place 
in  the  sun  to  dry.  The  gut  is  not  the  in¬ 
testine  of  the  silkworm,  but  the  silk  before 
it  is  spun.  When  dry  and  hard,  wash  the 
gut  in  strong  soda-water,  dry  it,  and  draw 
each  strand  between  two  pieces  of  india- 
rubber,  and  it  will  be  ready  for  tying. 

Tying. — Gut  may  be  bought  tied  up  into 
bundles  of  100  strands.  It  is  generally  tied 
with  purple  thread,  and  if  this  is  faded  in 
colour  it  may  be  inferred  that  the  gut  is  old, 
and  perhaps  brittle  ;  it  may  be  tested  by 
tying  into  a  knot,  when — if  brittle — it  will 
split  or  break. 

As  the  strands  of  gut  are  not  long  enough 
for  fishing  purposes,  several  are  tied  together 
to  form  a  length  of  from  1  yard  to  2  yards, 
according  to  the  fancy  of  the  angler.  For 
this  purpose  the  best  and  roundest  pieces 


are  selected,  the  rough  ends  are  cut  off,  the 
thicker  strands  are  arranged  to  be  at  the 
top,  the  finer  at  the  bottom,  nearest  the 
hook.  The  ends  to  be  tied  are  then  placed 
into  warm  water  or  into  the  mouth,  which 


Fig1.  3.  Fig.  A. 

Fig.  3. — Fisherman’s  Knot— A,  Loose ;  B,  Tight. 
Fig.  4.— Loop. 


will  soften  them,  and  make  it  easier  to  draw 
the  knots  up  tightly.  Several  kinds  of  knots 
are  used,  a  few  of  which  are  illustrated. 

Fig.  1  is  made  by  placing  the  strands  side 
by  side,  tying  an  overhand  knot,  as  shown 
at  a,  and  drawing  tight,  when  it  will  have 
the  appearance  shown  at  b.  In  this  case  it 
will  not  be  advisable  to  cut  the  ends  off 
cpiite  close  to  the  knot. 

Fig.  2  shows  the  same  kind  of  knot  tied 
double  ;  A  shows  the  method  of  tying,  B  the 
knot  when  finished.  This  is  a  good  method 
of  tying,  and  the  appearance  of  the  knot 
may  be  improved  by  rolling  between  two 
pieces  of  wood.  The  ends  may  be  then  cut 
off  close  up  to  the  knot. 

Fig.  3  shows  a  fisherman’s  knot.  This  is 
made  up  of  two  single  overhand  knots,  the 
method  of  tying  which  may  be  gathered 


Fig.  6.  Fig.  7. 

Fig.  8. 


Fig.  5* 

Fig.  5.— Method  of  tying  a  Double  Fisherman's 
Knot  Fig.  6.— Method  of  tying-  on  Hook 
with  flattened  End.  Fig.  7.  —  Method  of 
whipping  on  Hook.  Fig.  8.— Method  of  se¬ 
curing  Gut  CoUar  to  the  End  of  Fishing  Line. 
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from  a,  and  the  appearance  when  finished 
from  b. 

Fig.  4  shows  the  method  of  tying  a  loop, 
the  knot  in  this  case  being  similar  to  Fig.  l. 
If  greater  security  is  required,  the  knot  may 
be  tied  double,  as  Fig.  2. 

Fig.  5  gives  a  double  fisherman’s  knot.  A 
double  overhand  knot  is  first  tied  as  shown 
at  a,  the  two  ends  are  pulled,  when  it  will 
assume  the  form  of  a  figure  8,  as  shown  at1 
B.  Both  pieces  are  tied  in  the  same  manner, 
then  the  free  ends  are  put  through  both 
loops  of  the  8  on  each  piece.  The  two  knots} 
are  then  drawn  tight  and  pulled  together  by 
pulling  the  free  ends.  The  appearance  may 
be  improved  by  rolling  as  mentioned  for| 
Fig.  2,  and  the  ends  cut  off  close.  The 
finished  knot  will  be  similar  to  b  (Fig.  2).; 
This  is  the  strongest  and  neatest  knot  that 
can  be  used. 

Tying  on  Hooks. — Fig.  6  shows  the  method 
of  securing  those  hooks  that  are  provided , 
with  a  fiat  end  to  the  shank  to  prevent  the 
knot  slipping  off.  A  double  overhand  knot 
similar  to  a  (Fig.  5)  is  first  tied  :  this  is 
pulled  into  the  form  shown  at  b  (Fig.  5),  and 


H 


Fig.  9;  Eig.jO/  Fig.  ll. 

Figs.  9,  10. -Methods  of  securing  Gut  CoUar  t( 
the  End  of  Fishing  Line.  Fig.  1L— Method  o: 
securing  Hook  to  the  End  of  the  Gut  CoUar. 

the  shank  of  the  hook  is  put  through  the  loop.1 
of  the  8,  when  the  knot  may  be  drawn  tight ' 
Fig.  7  shows  the  hook  whipped  on.  Foi 
whipping,  a  piece  of  fine  silk  is  used.  It 
should  be  waxed  :  a  convenient  method  oi  | 
doing  which  is  to  dissolve  some  black  wax 
in  methylated  spirits  and  dip  the  silk  inti 
it.  The  silk  should  then  be  bound  tightly 
and  evenly  round  the  shank  of  the  hook  and 
the  gut,  and  finished  by  putting  the  end 
through  the  last  two  coils,  as  shown  at  Fig-7  f 
It  will  be  found  necessary  to  slightly  greasij 
the  silk  at  the  end,  to  allow  of  the  finishing . 
tie  being  drawn  tightly.  The  appearancil 
may  be  improved  by  rolling,  and  when  the} 
wax  is  hard,  varnishing.  For  the  varnish  t 
dissolve  a  little  shellac  in  methylated  spirits  j 
and  colour  with  vermilion.  The  colouring 
will  brighten  the  appearance  of  the  worn 
when  on  the  hook.  A  loop  is  made  on  the  | 
opposite  end  of  the  strand  of  gut  to  which! 
the  hook  is  attached,  by  turning  back  anc , 
whipping,  shown  at  Fig.  11 ,  w  hich  also  show.- 
the  method  of  attaching  the  gut  of  the  hoot 
to  the  collar. 

Tying  the  Gut  to  the  Fishing-Line. — Fig.  f 
shows  one  method  of  doing  this  by  a  reel 
knot.  Fig.  9  shows  an  overhand  knot  foi 
the  same  purpose.  Fig.  10  shows  a  tie  that 
may  be  loosened  by  pulling  the  end,  but 
there  is  danger  of  this  catching  against  thi 
ring  at  the  top  of  the  fishing-rod,  and  setting 
the  gut  collar,  float,  hook,  and  perhaps  tht 
fish,  free. 
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WORK. 


ELECTRIC  CARRIAGE. 

This  novel  and  useful  vehicle  is  an  American 
production.  The  motor  is  mounted  cen¬ 
trally  on  the  front  axle,  with  the  armature 
above,  and  parallel  with  the  axle  ;  on  each 
end  of  the  armature  shaft  is  a  crank  disc, 
from  which  extend  connecting-rods  to 
clutches  below  the  axle,  these  clutches  being 
mounted  upon  short  shafts,  arranged  to  re¬ 
volve  beneath  the  axle,  with  pinions  mounted 
upon  the  outer  end,  and  set  to  mesh  into 
gears  mounted  upon  the  hubs  of  the  wheels. 
The  motor  is  of  a  closed  field  type,  working 
at  1,000  revolutions  per  minute,  with  a 
potentiality  of  forty  volts.  Upon  level 
grade,  a  speed  of  from  ten  to  fifteen  miles  an 
hour  can  be  accomplished.  The  steering 
apparatus  and  brake  are  ingenious,  and 
readily  operated  by  the  person  in  charge  of 
the  vehicle.  Relying  upon  these  auxiliary 
attachments,  the  steepest  hills  may  be 
climbed.  The  vehicle  cannot  go  backwards 
unless  so  directed.  Should  the  motor  fail 
to  act,  a  connection  break,  or  an  accident  of 
any  kind  occur,  the  carriage  will  stop,  and 
this  irrespective  of  the  brake.  Incidentally 
it  may  be  mentioned  that  the  storage 
cells  with  which  the  carriage  is  fitted  will 
also  furnish  light  and  heat,  if  requisite,  at 
but  slight  increase  in  cost  of  running.  Taken 
as  a  whole,  the  combination  is  decidedly  in 
the  line  of  progress,  A  careful  investiga¬ 
tion  and  test  disclose  no  defects  that  cannot 
be  easily  remedied.  For  the  transportation 
of  passengers  and  baggage  over  routes 
where  travel  is  insufficient  to  justify  the 
laying  of  rails,  or  over  hilly  or  otherwise 
difficult  roads,  coaches  could  thus  be  run 
with  success. 


A  RUSTIC  PEDESTAL  FOR  SUNDIAL 
OR  FLOWER -VASE. 

BY  ARTHUR  YORKE, 

Ax  Opening  Word  on  the  Design— Materials 
— Construction. 

An  Opening  Word  on  the  Design.  —  A 
pedestal  such  as  that  shown  in  the  accom¬ 
panying  illustrations  is  a  piece  of  garden 
decoration  easily  made,  and  if  not  required 
to  support  a  horizontal  dial,  may  well  serve 
for  a  flower-vase  ;  such  as  one  of  those  for 
the  adaptation  of  which  from  waste  mate¬ 
rials  directions  are  given  in  Vol.  Ill,  p.  129 
(No.  113). 

If  a  sundial  is  to  be  mounted,  it  will  be 
necessary  that  the  top  of  the  pedestal  should 
be  true  to  the  plane  of  the  horizon,  or,  in 
other  words,  lie  perfectly  flat,  and  also  that 
it  should  be  firmly  fixed.  As  the  pedestal 
is  a  hollow  box,  the  easiest  way  of  fixing 
will,  perhaps,  be  by  letting  a  piece  of  wood 
into  the  ground  like  a  post,  adjusting  the 
pedestal  accurately  upon  it,  and  then  secur¬ 
ing  it  by  a  screw  or  two.  But  if  a  vase  only 
is  to  be  set  on  the  pedestal,  it  can  be  slipped 
over  a  stake  merely  driven  into  the  ground, 
and  this  will  suffice  to  keep  it  from  being 
thrown  down.  It  can  then  readily  be  re¬ 
moved,  at  pleasure  :  as,  for  instance,  before 
winter,  to  be  put  under  shelter.  The  scale 
of  the  illustrations  is  1  in.  to  the  foot. 

Materials. — The  body  of  the  pedestal  is 
made  of  1  in.  elm  board,  the  top  being  a 
piece  of  2  in,  slab.  Some  tolerably  large 

Cies  of  rough  stuff  are  required  for  the 
e,  but  for  that  position  it  will  not  greatly 
matter  of  what  kind  of  wood  they  are,  so 
long  as  they  are  moderately  straight.  The 
split  rods  used  in  the  rustic  mosaic  work  are 
shown  as  rather  larger  than  usual — say,  2  in. 
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d1?'me^er'  This  size  will  be  most  effective. 
vVych-elm  or  maple,  with  a  little  mixture 
of  peeled  withy,  will  perhaps  look  best.  A 
fe^w  bits  of  crooked  stuff — say,  apple-tree — 
will  also  be  wanted. 

Construction. — The  horizontal  section 
(Fig.  2). shows  how  the  carcase  is  nailed  to¬ 
gether  in  1  ir..  hoards,  and  that  it  is  1  ft. 
square.  For  the  given  height  (3  ft.  6  in.), 
these  boards  need  to  be  3  ft.  4  in.  long, 


Electric  Carriage. 


which  allows  2  in.  for  the  solid  piece  of  slab 
or  plank  which  forms  the  top.  This  top  is 
16  in.  square,  so  that  when  split  rods  have 
been  nailed  round  its  edge  it  may  be  about 
18  in.  square. 

The  base  is  made  of  four  pieces  of  rough 
round  stuff,  5  in.  in  diameter  by  21  in.  long, 
which  will  need  to  be  trimmed  a  little  on 
that  side  which  lies  against  the  board.  The 
vertical  section  (Fig.  3)  shows  how  these 


Fig.  1.  Fig.  3. 


Fig.  1.— Eleva¬ 
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Fig  2. 


pieces  are  fixed  by  nailing  through  the 
boards  into  them;  they  should  also  be 
naiied  to  each  other  at  the  corners.  Next 
above,  a  3  in.  rod  runs  round.  Two  lengths 
of  2  in.  split  rod  run  up  each  corner,  as 
shown  in  Fig.  2,  and  between  these  the  ends 
of  the  small  projecting  pieces  of  crooked 
stuff  are  fitted  in.  They  should  be  neatly 
trimmed  for  this  purpose,  and  as  their  posi¬ 
tion  may  expose  them  to  be  knocked  off,  it 
will  be  better  to  screw  than  to  nail  them 
into  the  board.  The  arrangement  of  the 
rustic  mosaic  pattern  is  so  clearly  shown  in 
Fig.  1,  that  it  can  need  no  explanation. 
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CYCLE  TIRE  ACCIDENTS:  HOW  TO 
REPAIR. 

BY  ONE  WHO  KNOWS. 


The  object  of  this  article  is  to  enable 
possessors  of  a  pneumatic-tired  machine  to 
make  good  a  puncture  or  damage  whilst  on 
the  road,  and  without  calling  in  the  aid  of 
a  professional  repairer. 

The  pneumatic  tire  for  cycles  seems 
destined  to  be  the  tire  of  the  future,  the 
small  solid,  and  even  the  cushion,  being  even 
now  only  used  on  the  ground  of  their  cheap¬ 
ness,  as  compared  with  the  pneumatic.  There 
are  now  numerous  makers  of  pneumatic 
tires,  and  new  tires  are  coming  out  almost 
every  week.  Among  the  first  of  the  pneu¬ 
matic  or  compressed  air  order  of  tires,  and 
one  which  still  holds  a  high  place,  is  the 
Dunlop  tire.  Among  the  other  now  well- 
known  tires  may  be  mentioned  the  “  Clin¬ 
cher,”  which  is  said  to  be  non-puncturable ; 
the  Boothroid,  also  said  to  be  unpunctur- 
able  ;  the  Silvertown  “  Closure,”  composed 
of  .a  raw  rubber  (i.e.,  pure  rubber)  which,  on 
being  punctured,  closes  and  adheres  of 
itself;  the  “Smith”  Balloon  tire,  which, 
instead  of  having  the  canvas  cemented  to 
the  rim,  has  it  laced  together  between  the 
spokes.  The  “  Dunlop  ”  tire  is  said  to  be  the 
fastest  on  the  racing-path  ;  why  this  is  so  I 
am  not  prepared  to  say. 

The  rim  of  a  wheel  for  a  “  Dunlop  ”  tire 
is  about  2  in.  broad,  and  but  slightly  curved 
in  section.  The  tire  itself  is  made  up  of  : 
first,  an  inner  inflating  tube  made  of  good 
rubber,  and  furnished  with  an  inlet  or  valve 
for  pumping  in  the  air.  This  inner  tube  is 
encased  in  a  second  tube  made  of  a  canvas 
composition,  this  canvas  tube  serving  to 
keep  the  inneF  rubber  tube  of  a  uniform  size 
throughout  the  circumference  of  the  wheel, 
which  it  would  not  otherwise  do,  as  any 
thinner  or  weaker  parts  in  the  inner  tube 
would  bulge  out  with  tl  e  air  pressure.  On 
the  outer  or  hollow  side  of  the  rim  is 
cemented  a  strip  of  canvas  covering  the 
heads  of  the  spokes,  and  on  this  is  placed 
the  canvas-covered  air  tube,  having  the  valve 
passing  through  a  hole  in  the  rim  between 
the  spokes.  To  hold  the  tire  in  place  and 
take  the  wear,  the  outer  tire  is  placed  over 
the  canvas  one  ;  this  consists  of  good  rubber, 
and  may  be  termed  a  rubber  tube  with  one 
side  cut  open  ;  it  is  about  J-  in.  thick  in  the 
middle,  and  thins  down  to  nothing  at  the 
edges.  When  in  position,  it  covers  the 
canvas  tire  already  described,  and  overlaps 
the  edges  of  the  rim  about  f  in.  on  each  side. 
It  is  held  in  place  by  a  strip  of  canvas 
cemented  to  its  edges,  the  canvas  being  first 
cemented  to  one  edge,  then  slit  half-way 
across  to  pass  the  spokes,  and  cemented  to 
the  other  edge.  This  completes  the  tire  so 
far  as  we  have  it  at  present.  It  is  inflated 
by  a  small  force-pump,  which  is  carried  in 
the  tool-bag.  If  the  tire  and  the  valve  are 
perfectly  air-tight,  the  hard-pumped  tire 
will  remain  up  for  an  indefinite  period  ;  if, 
however,  the  valve  leaks,  the  tire  gradually 
gets  emptied  of  air.  Many  riders  are  troubled 
with  their  tires  going  down,  the  true  cau-se 
being,  not  a  puncture,  but  a  leaky  valve. 
Punctures  do  take  place,  however  ;  then  the 
sorrows  of  the  rider  begin,  as  the  slightest 
puncture  is  fatal  to  the  tire  until  repaired, 
and  the  repairer  will  not  undertake  the  job 
under  a  charge  of  7s.  6d.  or  10s. 

An  outfit  for  repairing  these  tires  is  got 
from  most  cycle  shops  for  2s.  6d.  It  con¬ 
sists  of  a  tube  of  rubber  solution,  a  small 
tin  of  French  chalk,  a  small  web  of  canvas, 
and  a  small  web  of  thin  rubber  for  patching. 
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It  is  only  when  the  inner  tube  is  damaged 
by  puncture  that  the  compressed  air  escapes; 
consequently,  it  is  the  inner  tube  that  has 
got  to  be  repaired,  and  in  order  to  find  the 
puncture  the  tube  must  be  removed  from 
its  double  Gasing. 

First  of  all,  about  12  in.  of  the  canvas  on 
the  under  side  of  the  rim  must  be  detached 
from  the  edge  of  the  outer  rubber  covering, 
the  valve  being  in  the  middle  of  the  part  so 
detached  :  this  will  expose  the  canvas  tube 
which  encloses  the  rubber  air  tube.  This 
canvas  tube  is  ripped  carefully  for  four  or 
five  inches  on  either  side  of  the  valve,  ex¬ 
posing  the  inner  rubber  tube.  This  tube 
will  be  found  to  have  been  joined  in  making 
in  the  vicinity  of  the  valve  ;  dissolve  this 
joint  by  applying  benzene,  and  part  the 
tube.  Tie  a  long  cord  round  the  end  of  the 
tube  that  has  not  got  the  valve  attached, 
pull  the  valve  end  gently,  and  the  tube  will 
be  easily  extracted  entirely  from  its  casing, 
taking  care  that  the  cord  is  long  enough  to 
pull  it  back  again  when  repaired.  Search 
now  for  the  puncture  ;  it  is  usually  found 
by  the  appearance 
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The  Wilcox  and  Gibbs’  Chain-Stitch  Sewing- 
Machine — General  Description  of  Machine 
— Particular  Formation  of  Stitch — The 
“Take-up” — Regulation,  of  the  Tension — 
Position  of  Needle  in  Relation  to  Hook — 
The  Feed  and  Stitch  Regulator  —  The 
Complete  Action. 

General  Description  of  Machine. — This 
machine,  as  I  said  in  the  previous  paper, 
is  among  the  most  beautiful  in  construction 
and  arrangement  of  modern  sewing- 
machines. 

Fig.  6  gives  a  view  of  the  machine  from 
the  front,  with  under  cap  open,  showing 
rotating  hook,  or  looper,  and  feed  arrange¬ 
ments.  The  main  shaft,  a,  runs  through 
the  base  of  the  machine,  and  under  raised 
work-table,  carrying  at  oDe  end  the  small 
grooved  balance-wheel,  b,  which  is  rotated 
by  a  band,  or  belt,  c,  and  the  turn  eccentrics, 
d  and  e,  one  operating  the  rocking  arm,  F, 


the  work  the  appearance  shown  in  Figs.  1, 
2,  and  3  (see  No.  168,  page  178). 

The  “  Take-up.” — It  will  be  easily  under¬ 
stood  that  the  quantity  of  thread  required 
to  go  round  the  rotating  hook  at  each  stitch 
is  much  greater  than  is  required  for  the 
stitch,  and  as  there  is  no  means  of  holding 
it  below  the  needle,  as  in  the  Wheeler  and 
Wilson,  which  we  shall  describe  hereafter, 
some  mechanism  has  to  be  provided  for 
taking  up  the  superfluous  thread,  so  that 
the  stitches  will  be  drawn  tight  and  not  lie 
slack,  as  would  be  the  case  without  such  an 
appliance.  In  order  to  overcome  these 
seeming  difficulties,  an  arrangement  has 
been  provided  called  the  “  take-up  ”  (see  l, 
Fig.  6).  The  thread  is  passed  through  a 
kind  of  slide,  L,  and  a  projection  on  the 
needle-bar,  K,  raises  the  thread  up  when 
the  hook  is  ready  to  release  it.  This  action, 
combined  with  the  tension  which  we  shall 
now  describe,  is  perfectly  automatic,  and  re¬ 
quires  no  attention  or  adjustment  from  the 
operator. 


The  Tension  and 


of  a  small  white 
mark  on  the  surface 
of  the  rubber.  Hav¬ 
ing  found  the  hole, 
clean  the  surface 
thoroughly,  and  coat 
a  surface  about  £  in. 
in  diameter  (having 
the  hole  in  the 
middle)  with  the 
solution  in  the  col¬ 
lapsible  tube ;  also 
cut  a  small  round 
patch  of  the  rubber 
web,  and  coat  one 
side.  Before  apply¬ 
ing  the  patch,  let  the 
solution  dry  for  an 
hour  or  so,  then  ap¬ 
ply  the  patch,  press¬ 
ing  it  carefully,  and 
taking  great  care 
that  the  tube  is  not 
smeared  with  the 
solution  other  than 
under  the  patch. 
After  patching,  leave 
to  dry,  then  rub  with 


Sewing-Machines.  Fig.  6. 


Front  View  of  Wilcox  and  Gibbs’  Machine  with  Cap  open. 
Under  View  of  Machine  with  Cap  open. 


Fig.  7.- 


French  chalk  to  prevent  the  tube  adhering 
to  its  canvas  covering.  Now  proceed  to  draw 
the  tube  through  its  casing  with  the  cord 
back  to  its  former  position,  clean  the  lapping 
ends,  and  smear  with  the  solution ;  in  joining 
them,  great  care  must  be  taken  that  they  are 
perfectly  joined  all  round.  Now  pump  in  a 
little  air,  to  see  that  the  tube  will  inflate 
properly  at  the  joining ;  again  rub  with 
French  chalk,  and  cover  in  the  air  tube  by 
stitching  together  the  canvas  covering,  a 
needle  and  thread  being  part  of  the  afore¬ 
said  outfit.  The  canvas  stitched,  wrap  a 
bit  of  the  canvas  web  of  the  outfit  round 
the  part  so  stitched,  and  sew  it  also.  Now 
cement  the  outer  canvas  to  the  rim  and 
edges  of  the  outer  tire,  and  the  job  is  com¬ 
plete.  It  will  be  seen  that  the  task  is 
somewhat  tedious,  and  the  rider  who  elects 
to  do  his  own  repairing  while  on  a  journey 
must  carry  his  repairing  kit  with  him,  and 
must  calculate  upon  spending  about  two 
hours  at  his  inn  or  by  the  roadside. 


To  test  a  diamond  in  the  dark,  draw  the 
diamond  smartly  over  the  surface  of  smooth 
unpainted  wood,  and  it  will  show  a  phos¬ 
phorescent  streak. 


and  the  other  the  automatic  tension,  g.  At 
the  other  end  it  carries  the  eccentric  cam,  h, 
operating  the  feed  mechanism,  and  the  rotat¬ 
ing  hook,  or  looper,  j,  for  forming  the  stitch. 

All  the  bearings  on  this  machine  are 
thoroughly  hardened,  and  true  and  accurate 
in  their  fitting,  and  the  makers  claim  for  it 
that  at  low  speeds  it  is  perfectly  silent. 
Owing  to  having  no  shuttle,  with  its  conse¬ 
quent  friction  and  dead  points,  it  is  very 
easy  running,  and  can  be  operated  at  extra¬ 
ordinary  speeds. 

In  one  test  it  was  operated  ten  hours  a 
day  for  eight  months,  at  the  rate  of  1,500 
revolutions  per  minute,  without  any  adjust¬ 
ment  or  repairs  whatever. 

Particular  Formation  of  Stitch. — The 
formation  of  stitch  in  this  machine  is 
peculiar,  and  rather  difficult  to  explain. 
The  rotating  hook,  J  (Figs.  6  and  7),  makes 
one  revolution  to  every  downward  move¬ 
ment  of  the  needle-bar,  K.  The  needle 
descends,  and  forms  a  loop  exactly  in  the 
way  of  the  point  of  the  rotating  hook,  so 
that  the  hook  takes  hold  of  the  loop,  and 
twists  it  round  in  such  a  way  that  on  its 
second  descent  the  needle  passes  the  thread 
through  the  first  loop,  and  forms  a  second 
loop,  to  be  caught  by  the  point  of  the  rotat¬ 
ing  hook.  It  is  this  action  which  gives  to 


its  Regulation. — The 
automatic  tension 
shown  at  G  (Fig.  6) 
is  designed  to  hold 
back  the  thread 
while  the  take-up  is 
drawing  away  from 
the  hook  the  super¬ 
fluous  thread,  and 
release  it  when  the 
needle  requires  a 
fresh  supply,  both  of 
which  movements 
take  place  at  each 
revolution  of  the 
shaft.  The  eccentric, 
D,  on  the  shaft,  a 
(Fig.  6),  opens  and 
shuts  the  tension,  g, 
at  the  required  time. 

The  most  notable 
;  feature  of  these  ma¬ 
chines  is  that  what¬ 
ever  the  length  of 
stitch  the  work  may 
require,  the  tension 
and  take-up  require 
no  alteration.  And 
in  this  lies  its  claim 
to  the  name  given 
‘Automatic.” 


it  by  the  makers— the 

Position  of  Needle  in  relation  to  Hook. — 
It  will  be  seen,  on  a  closer  examination  of 
the  hook,  j  (Figs.  6  and  7),  that  it  revolves 
in  the  direction  of  a  right-hand  screw  and 
point  first.  It  is  this  point  which  catches 
the  loops  made  by  the  needle  on  its  ascent, 
and  the  position  of  the  needle  should  be 
such  that  when  the  loop  is  thrown  out  the 
rotating  hook  shall  be  advancing  ready  to 
catch  it.  This  relation  of  one  movement  to 
another  entirely  depends  on  the  position  of 
the  eccentric,  E,  on  the  shaft. 

The  Feed  and  Stitch  Regulator. — The 
arrangement  of  the  feed,  or  appliance  for 
moving  the  work  on  at  the  end  of  each 
stitch,  is  shown  under  the  cloth  plate  in 
Figs.  6  and  7.  It  consists  essentially  of  a 
lever,  having  on  its  end,  teeth,  which  project 
through  a  hole  in  the  cloth  plate,  called  the 
throat,  and  engage  with  the  material  being 
sewn,  pushing  it  on  at  the  conclusion  of 
each  stitch,  and  when,  of  course,  the  needle 
is  at  the  top.  In  order  to  accomplish  this, 
two  movements  of  the  feed  lever  are  re¬ 
quired— one  an  upward  one,  to  allow  the 
teeth  to  take  hold  of  the  material  being 
sewn,  and  one  an  onward  one,  to  carry  the 
material  along.  These  two  movements  are 
accomplished  by  an  eccentric  cam  on  the 
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shaft,  a,  just  behind  the  rotating  hook,  and 
a  system  of  levers,  which  we  shall  now 
explain. 

The  lever,  o  (Figs.  6  and  7),  carrying  on 
its  upper  surface  the  toothed  feed  bar,  p,  is 
free  to  move  backwards  on  the  pivot  screw, 
q.  At  the  farthest  end  from  the  pivot  it 
rests  on  the  eccentric  cam  we  have  men¬ 
tioned,  and  which  gives  its  upward  and 
downward  movement.  A  lever,  r,  pivoted 
on  to  the  lever,  o,  is  carried  across  the  front 
bed  of  the  machine,  and  has  at  its  end  a 
long  slot,  or  sliding  way,  in  which  a  pin,  s, 
on  the  adjusting  cam,  T  (Figs.  6  and  7),  is 
free  to  move  backwards  on  the  turning  of 
that  cam. 

Another  lever,  v  (Figs.  6  and  7),  pivoted 
at  its  bottom  end  on  a  screw-stud,  is  attached 
at  its  top  end  to  the  cam  on  the  shaft,  and 
by  the  action  of  that  cam  rocks  backwards 
and  forwards.  This  is  the  lever  giving  the 
onward  movement  to  the  feed  in  the  follow¬ 
ing  way : — 

A  projection  on  the  lever,  R,  presses,  by 
the  action  of  a  spring  not  shown  in  our 
sketch,  against  the  right  side  of  the  lever,  v, 
so  that  as  the  lever,  v,  rocks  backwards  and 
forwards,  it  gives  to  the  lever,  R,  a  backward 
and  forward  movement,  carrying  with  it 
the  feed  lever,  o.  Now,  it  will  be  seen  that 
the  point  of  contact  of  the  lever,  r,  with  the 
lever,  v,  can  be  varied  by  turning  the  cam,  t, 
which  has  the  effect  of  raising  and  lowering 
the  end  of  the  lever,  r.  And  if  the  point  of 
contact  is  near  the  top  of  the  lever,  v,  it  will 
have  a  very  much  longer  stroke  than  if  it 
were  at  or  near  the  bottom.  This,  then, 
constitutes  the  adjustment  of  the  length  of 
the  stitch. 

Let  us  now  briefly  go  over  the  complete 
action.  The  needle  descends  through  the 
work,  and  the  automatic  tension  lets  the 
thread  run  ;  the  hook  advances  and  catches 
the  loop,  the  needle  ascends,  and  the  take-up 
draws  away  the  superfluous  thread,  while 
the  feed  draws  on  the  material  ready  for  the 
next  stitch,  all  of  which  actions  take  place 
at  every  revolution  of  the  shaft. 

Before  leaving  the  consideration’  of  this 
machine  it  will  be  well  to  say  something 
about  the  chain-stitch.  Its  great  disadvan¬ 
tage^  that  it  so  easily  comes  undone,  and 
it  takes  nearly  three  times  the  quantity  of 
thread  that  is  required  by  the  ordinary 
lock-stitch  ;  but  at  the  same  time,  the  advan¬ 
tage  of  doing  away  with  the  shuttle,  and  all 
its  inseparable  wear  and  loss  of  time  in 
winding  and  threading,  gives  to  this  machine 
an  advantage  which,  in  the  opinion  of  many, 
counterbalances  its  disadvantages. 


HAND  -  WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 

The  Polisher  and  Polishing. 

The  finely-prepared  glass  surface  is  polished 
with  rouge,  carried  on  a  pad  formed  of 
pitch,  which  easily  assumes  and  temporarily 
retains  any  desired  curve. 

The  glass  tool  must  be  covered  with  a 
coat,  about  £  in.  thick,  of  pure  black  pitch  ; 
and  the  pitch  must  be  facetted  as  in  Fig.  14, 
in  order  that  the  surface  may  be  free  to  ex¬ 
pand,  and  that  the  moisture  which  carries 
the  rouge  may  easily  circulate.  It  is  better 
not  to  arrange  the  facets  so  that  the  centre 
of  the  central  facet  coincides  with  the  centre 
of  the  tool,  or  a  short,  straight  stroke  may 
cause  the  speculum  to  be  polished  in  rings. 
Fig.  is  shows  a  method  of  arrangement 


adopted  after  exhaustive  experiments  with 
polishers  of  many  shapes.  By  such  an 
arrangement  a  great  part  of  the  polishing 
can  be.  safely  done  with  straight  strokes, 
and  this  is  a  decided  advantage  to  an  in¬ 
experienced  workman.  The  white  spot  in 
the  centre  of  the  engraving  indicates  the 
centre  of  the  glass  tool. 


Fig.  14. — Facets  of  Pitch  on  Glass  Surface. 


I  shall  give  one  method  only  of  forming 
the  facets.  Fig.  16  is  a  little  tool  formed 
of  three  pieces  of  wood  screwed  together. 
The  blades,  a,  a,  should  be  about  \  in.  thick, 
and  very  slightly  bevelled  at  the  lower  edge, 
which  edge  should  be  of  the  same  curve  as 
the  metal  gauge  (Fig.  11,  page  183).  The 
centre-piece,  b,  will  need  to  be  of  the  same 


Fig.  16.— Arrangement  with  Polishers  of  many 
Shapes. 


width  as  that  proposed  for  the  facets — that 
is,  about  |  in.  The  facets  are  stamped  out 
by  pressing  the  little  tool,  wetted  to  prevent 
adhesion,  on  to  the  warm  pitch. 

Pitch,  as  obtained  from  the  chemist,  is 
practically  free  from  grit ;  but  if  any  doubt 
exist  as  to  its  purity,  it  may  be  strained 
through  a  sieve  of  distended  muslin.  It  is 
safest  to  melt  pitch 
in  an  oven  and  in  an 
earthenware  vessel. 

If  it  be  allowed  to 
boil,  air  bubbles  will 
form  and  destroy  the 
homogeneity. 

All  things  being 
ready,  a  bowl  of  luke¬ 
warm  water,  suffi¬ 
ciently  large  to  permit 
the  speculum  to  be 
immersed,  should  be 
placed  near  to  hand, 
together  with  the  little 
stamping  tool.  A  strip  of  stout  paper,  wet¬ 
ted  with  rouge  and  water,  should  be  fastened 
round  the  edge  of  the  glass  tool,  so  as  to 
form  a  rim  about  |in.  high,  and  thus  pre¬ 
vent  the  liquid  pitch  from  flowing  off.  The 
tool  being  then  carefully  dried  and  slightly 
warmed,  the  pitch  may  be  poured  out.  The 
black  mass,  which  will  spread  slowly  and 
cover  all  the  surface,  should  be  immediately 
shaped  to  proper  thickness  by  the  aid  of  the 
wetted  speculum,  and,  the  stamper  being 


brought  into  play,  the  facets  should  be 
formed  as  speedily  as  possible.  If  neces¬ 
sary,  the  pitch  may  be  warmed  again  and 
again,  but,  of  course,  not  sufficiently  to  cause 
it  to  run. 

In  practice  it  will  be  found  that  facets 
moulded  by  a  stamper  will  present  a  slightly 
concave  surface.  This  may  be  remedied  by 
bevelling  their  edges  with  a  sharp  chisel  or 
an  old  razor,  and  then  shaping  the  whole 
surface  again,  after  warming,  by  the  aid  of 
the  wetted  speculum.  The  greatest  care 
must  be  taken  not  to  allow  the  speculum  to 
dry,  and  so  adhere  to  the  pitch,  and  for  this 
reason  its  position  should  be  constantly 
altered  a  little,  and  rouge  and  water  should 
be  used,  instead  of  water  only,  for  the 
damping. 

Finally,  the  facets  having  been  trimmed 
square  and  regular,  the  paper  rim  and  any 
superfluous  pitch  should  be  neatly  cut 
away. 

A  properly  prepared  polisher  should  be 
everywhere  in  contact  with  the  speculum. 
To  test  this,  paint  the  facets  separately  with 
rouge,  and  lightly  apply  the  clean,  dry  specu¬ 
lum.  The  imprint  will  indicate  where  con¬ 
tact  is  imperfect. 

The  rouge  will  require  no  further 
preparation  than  is  entailed  by  placing  a 
portion  of  it  in  a  bottle  and  mixing  it  to  a 
loose  paste  with  water.  It  is  best  applied 
to  the  pitch  with  a  flat  camel’s-hair  brush. 
Every  precaution  must  be  taken  to  prevent 
dust  or  grit  from  settling  on  it.  It  is 
difficult  to  describe  how  to  determine  the 
proper  hardness  of  the  pitch,  but  it  will  be 
speedily  perceived  if  it  be  too  yielding  or 
too  rigid.  When  cold,  a  moderate  pressure 
with  the  nail  should  indent  it.  The  pitch 
purchased  from  a  chemist  is  commonly  of  a 
quite  suitable  consistency.  To  soften  pitch, 
add  oil  of  turpentine ;  to  harden  it,  add 
resin. 

The  remaining  processes  are  two  :  polish¬ 
ing  and  figuring.  The  term  “  polishing  ”  is 
self-explanatory  ;  “figuring”  is  the  giving  to 
the  polished  surface  the  necessary  parabolic 
curve. 

The  processes  may  be  combined  or  per¬ 
formed  separately.  The  former  course  was 
that  pursued  by  the  old  workers.  It  is  based 
on  “  rule  of  thumb,”  and  needs  a  wide  ex¬ 
perience.  In  the  latter  course  the  spherical 
curve  possessed  by  the  smoothed  glass  is 
maintained  unaltered  until  polish  is  com¬ 
plete,  and  is  then  deliberately  changed  to 
the  parabola,  the  work  being  carried  out 
under  the  guidance  of  the  Foucault  shadow 
test,  to  be  hereafter  described. 

We  shall  first  roughly  notice  the  method 
of  working  by  “  rule  of  thumb  ” — a  method 
which,  however,  by  its  very  nature,  cannot 
be  satisfactorily  taught  on  paper.  Let  it 
be  borne  in  mind  that  a  spherical  mirror 
can  be  made  parabolic  and  perfect  for  the 
telescope  either  by  deepening  the  curve 
regularly  from  edge  to  centre,  or  by  flat¬ 
tening  the  curve  regularly  from  centre  to 
edge. 

If  the  fine  grinding  has  been  properly 
performed,  the  prepared  speculum  is  spheri¬ 
cal.  Work  is  proceeded  with,  using  short 
(one-third  to  one-fourth)  straight  strokes, 
the  direction  of  each  stroke  being,  of  course, 
carefully  varied,  and  an  occasional  irregu¬ 
larity  being  introduced.  As  the  polish 
approaches  completion,  the  stroke  is  changed 
to  a  very  short  curved  stroke,  the  edge  of 
the  speculum  overpassing  the  edge  of  the 
tool  but  very  slightly.  This  flattens  the 
curve  from  centre  to  'edge,  and  thus  para¬ 
bolises  it.  At  the  close  the  straight  stroke 
is  again,  for  a  very  short  time,  reverted  to. 


Fig.  16.— Wooden  Tool 
with  Brass  Screws — 
A,  A,  Blades ;  3, 

Centre-Piece. 
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The  result  may  be  successful,  but  lack  of 
experience  necessitates  almost  blind  work¬ 
ing,  and  tells  severely  in  favour  of  failure  ; 
for  the  success  or  failure  depends  on  a 
knowledge,  only  to  be  gained  by  experience, 
of  the  length  of  time  for  which  each  variety 
of  stroke  should  be  used.  If  unsuccessful, 
oue  of  the  methods  of  testing  to  be  referred 
to  in  the  next  notes  will  indicate  where  the 
imperfection  lies,  and  the  curve  must  be 
corrected  by  careful  work. 

The  second,  or  scientific,  method  is  that 
which  should  be  followed  by  an  inexperi¬ 
enced  worker.  The  same  short  straight 
stroke  is  used,  with  slight  variation,  until 
the  polish  appeal's.  It  will  then  be  per¬ 
ceived  that  abrasion  is  taking  place  equally 
on  the  whole  surface,  or  in  excess  either  at 
the  edge  or  at  the  centre— most  probably 
the  latter.  The  stroke  is  accordingly  main¬ 
tained  or  modified,  as  it  is  found  that  the 
wear  is  equal,  or  more  at  the  centre  than  at 
the  edge,  or  vice  versd.  The  object  is  to 
determine,  by  a  little  slow  experiment,  the 
exact  stroke  which  will  distribute  the  polish 
equally.  The  work  should  then  be  steadily 
continued  until  the  polish  is  sufficient  to 
permit  the  shadow  test  to  be  applied.  As 
in  elutriation  of  emery,  so  in  polish¬ 
ing  :  every  workman  worthy  of  the  name 
has  a  private  method. 

After  a  mirror  is  quite  polished  on  the 
large  polisher,  it  is  sometimes  discovered, 
under  test,  that  some  particular  narrow  zone 
of  the  surface  needs  reducing,  and  that  this 
cannot  be  easily  accomplished  on  the  main 
polisher  without  endangering  the  rest  of  the 
otherwise  perfect  curve.  In  such  a  case 
the  speculum  is  laid  face  upwards  on  the 
bench,  and  a  tiny  polisher  of  faceted  pitch, 
formed  on  a  basis  of  turned  wood,  is  moved 
with  spiral  stroke  over  and  over  the  faulty 
zone  until  enough  of  the  glass  is  cut  away. 
This,  for  obvious  reason,  is  termed  “  local 
polishing.”  It  is  advocated  by  some  ex¬ 
perienced  speculum  polishers  and  deprec¬ 
ated  by  others. 

Sometimes  the  spherical  curve  with  which 
the  glass  leaves  the  tool  at  the  close  of  the 
fine  grinding  is  mechanically  deepened  to 
the  parabola  by  the  use  of  a  shaped  polisher. 
The  ordinary  square  meets  are  gradually 
and  very  slightly  diminished  in  width  from 
the  centre  to  the  edge,  so  that  the  abrasion, 
with  a  stroke  which  would  otherwise  secure 
uniform  action,  becomes  greatest  at  the 
centre  and  least  at  the  edge. 

The  same  principle  applies  when  the 
spherical  curve  is  flattened  to  the  parabola 
by  the  use  of  a  polisher  rather  larger  than 
the  speculum,  so  that,  instead  of  equal  wear, 
the  abrasion  is  greatest  at  the  edge  and 
least  at  the  centre. 

During  polishing  and  testing  ( and  the 
polishing  should  not  be  proceeded  with 
■until  the  notes  on  testing  have  been  studied ), 
manuscript  record  should  be  kept  of  the 
observed  result  of  any  given  mode  of  work¬ 
ing.  Deference  to  such  a  record  at  later 
stages  will  to  some  extent  compensate  for 
lack  of  experience. 


Hard  cement  for  barn  floors  and  out¬ 
buildings  is  made  of  two-thirds  lime,  one- 
third  finely  sifted  coal  ashes,  and  a  small 
quantity  of  stiff  clay.  Well  mix  with  water 
to  make  pasty,  then  let  it  stand  heaped  for 
ten  days.  Mix  up  and  turn  over  to  temper 
it.  When  yielding,  tough,  and  gluey,  lay  it 
24  or  3  in.  thick  on  a  well-rammed  founda¬ 
tion.  Sleek  it  smooth  on  the  surface  with  a 
bright  trowel ;  it  will  soon  harden. 


INDUCTION  COILS:  HOW  TO  MAKE 
AND  WORK  THEM. 
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Long  Spark  Coils — Dimensions  op  the  Various 
Parts — Coils  Giving  Sparks  prom  1  in.  to 
6  in.  in  Length — Special  Care  required  in 
making  Large  Coils — Coils  wound  in 
Divisions— Breaks  for  Large  Coils— Re¬ 
pairing  Faults  in  Coils. 

Long  Spark  Coils. — Coils  to  give  sparks  in 
air  (from  the  ends  of  the  secondary  wires), 
ranging  from  1  in.  up  to  6  in.  in  length,  are 
made  according  to  the  same  principles  which 
have  guided  us  in  making  the  small  coil  just 
described.  The  same  rules  must  be  observed, 
but  must  be  more  rigidly  enforced.  The 
dimensions  of  the  various  parts  will  be,  of 
course,  different  from  those  of  a  small  coil, 
and  these  I  will  now  give.  The  general  rule 
for  length  and  size  of  core,  is  to  have  the 
core  three  times  the  length  of  the  diameter 
of  the  finished  coil,  and  rising  |  in.  in 
diameter  for  each  additional  inch  in  length 
of  core  and  of  spark  desired  from  the  coil. 
The  length  and  size  of  primary  should  be 


Fig.  23.— Diagram  of  Coil  with  Secondary  wound 
in  Divisions.  Fig.  24.  —  Vertical  Contact 
Breaker  for  Large  Coils.  Fig.  25.— Hori¬ 
zontal  Independent  Contact  Breaker. 

just  enough  to  magnetise  this  core  without 
unduly  heating  the  wire.  The  length  and 
size  of  secondary  wire  depend  upon  the 
desired  length  and  fulness  of  the  spark. 
Thick  sparks  are  obtained  from  thick  wires, 
but  the  sparks  are  short  unless  a  great 
length  of  wire  is  employed.  Long  thin 
sparks  are  obtained  from  long  thin  wires. 
The  rule  is — Multiply  the  strength  of  the 
current  in  the  primary  wire  by  the  number 
of  turns  in  the  secondary  wire  to  get  the 
total  E.M.F.  at  the  ends  of  the  secondary 
coil,  and  reckon  1  in.  of  spark  for  each 
50,000  volts.  But  we  may  expect  1  in.  of 
spark  for  each  mile  of  No.  36  silk-covered 
copper  wire  used  in  the  secondary  coil.  This 
supposes  everything  in  the  coil  to  be 
perfect,  including  a  condenser  of  the  right 
proportions. 

Dimensions  of  Parts  for  Long  Spark 
Coils. — The  following  dimensions  have  been 
employed  in  making  large  coils.  1  in. 
spark  : — Core,  9  in.  by  1  in. ;  primary,  two 
layers  of  No.  18  silk-covered  copper  wire  ; 
secondary,  1  lb.  No.  38  silk-covered  copper 
wire  ;  condenser,  100  sheets  of  tinfoil,  7  in. 
by  5  in.  2  in.  spark  : — Core,  10  in.  by  1 J  in. ; 
primary,  two  layers  of  No.  16  silk-covered 
copper  wire;  secondary,  3 lb.  No.  38  silk- 
covered  copper  w  ire  ;  condenser,  100  sheets 
of  tinfoil,  9  in.  by  7  in.  3  in.  spark  : — Core, 
12  in.  by  14  in. ;  primary,  two  layers  of 
No.16  silk-covered  copper  wure  ;  secondary, 


5  lb.  No.  36  silk-covered  copper  wire  ;  con¬ 
denser,  150  sheets  of  tinfoil,  9  in.  by  7  in. 

6  in.  spark  : — Core,  14  in.  by  ljin.  ;  primary, 
two  layers  of  No.  14  double  silk-covered 
copper  wire  ;  secondary,  12  lb.  of  No.  36  silk- 
covered  copper  ware  :  condenser,  200  sheets 
of  tinfoil,  9  in.  by  9  in.  These  coils  may  be 
all  worked  with  current  supplied  by  from 
four  to  six  cells  (of  quart  size)  in  series  of  a 
Bunsen,  Grove,  bichromate,  or  chromic  acid 
battery.  The  bobbin  ends  of  each  should 
have  a  diameter  three  times  that  of  the 
core. 

Special  Care  required  in  building  Large 
Coils. — In  building  large  coils  to  give  a  1  in, 
spark  and  upward,  great  care  must  be 
exercised  in  selecting,  insulating,  and  wind¬ 
ing  the  secondary  wire.  The  strain  on  the 
insulation  increases  with  the  number  of 
turns  of  wire  wound  on  the  coil,  as  each  turn 
increases  the  tension  of  the  induced  current, 
and  this  tension  is  present  in  every  part  of 
the  secondary  coil.  If,  therefore,  the  insula¬ 
tion  of  the  first  layers  are  imperfect,  the 
coil  will  break  down  at  the  defective  spot, 
although  all  the  other  parts  may  be  good. 
As  explained  before,  in  the  opening  papers 
of  this  series,  this  breakdowm  is  brought 
about  by  sparks  piercing  the  insulated  cover¬ 
ing  of  the  wire,  burning  this  away,  and 
establishing  communication  between  con¬ 
tiguous  coils  of  wire.  These  coils  then  unite 
to  form  one  large  conductor,  in  which  the 
inductive  effects  set  up  by  the  other  coils 
are  absorbed,  thus  causing  a  loss  of  power 
from  this  cause,  in  addition  to  that  caused 
by  ineffective  turns  of  wire.  It  will  now  be 
clearly  understood  why  greater  care  is 
needed  in  winding  coils  to  give  from  1  in.  to 
6  in.  sparks,  and  why  the  danger  of  defective 
insulation  increases  with  the  size  of  the  coil. 
This  danger  of  internal  sparking  with  6  in. 
coils  has  led  makers  to  wind  such  coils  in 
divisions,  to  minimise  as  much  as  possible 
the  tendency  of  the  induced  current  to  spark 
back  through  the  insulation.  This  method 
of  winding  will  now  be  considered. 

Winding  a  Coil  in  Divisions. — When 
more  than  a  mile  of  very  fine  wire  is  wound 
on  a  coil,  the  tension  of  the  induced  current 
increases  enormously  with  each  extra  layer 
of  wire,  and  this  tension  is  greatest  at  the 
ends  of  each  layer  where  the  wire  turns  back 
on  itself.  It  is  just  at  these  points  we  need 
more  careful  and  perfect  insulation  than  in 
the  middle  of  the  coil,  for,  just  here,  the 
higher  tension  current  in  the  ends  of  the 
overlying  layer  of  wire  has  a  tendency  to 
overcome  the  resistance  of  the  insulation, 
and  send  a  spark  through  it  to  the  under¬ 
lying  layer  of  wire  next  below  the  last  layer. 
For  this  reason  it  is  always  safer  to  increase 
the  thickness  of  the  insulation  at  these 
points  by  placing  an  extra  layer  of  paraffined 
paper  at  tne  ends  of  each  layer.  It  should 
be  understood  that  each  layer  of  wire  in  a 
large  spark  coil  should  be  insulated  from 
the  next  by  a  layer  of  thin  tough  paper  well 
soaked  in  melted  paraffin.  It  will  also  con¬ 
duce  to  the  safety  of  the  coil  if  the  top 
layers  are  gradually  reduced — say,  by  one 
turn  on  each  layer — so  as  to  give  an  egg- 
shaped  appearance  to  the  coil  when  finished. 
The  coil  can  be  levelled  w'hen  finished  by 
filling  up  the  end  space  with  worsted,  so  as 
to  give  the  whole  a  good  appearance.  _ 

In  the  construction  of  large  coils  it  is  even 
safer  to  wind  the  secondary  wire  in  divisions, 
as  shown  at  Fig.  23.  In  planning  a  coil  of 
this  kind,  it  will  be  advisable  to  make  the 
primary  coil  and  the  secondary  coil  on  two 
bobbins,  the  primary  and  core  forming  one 
small  bobbin,  made  to  slip  into  the  interior 
of  the  secondary  bobbin.  For  this  purpose 
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the  exterior  of  the  primary  must  be  left  even 
and  smooth,  and  the  interior  of  the  secondary 
tube  must  also  be  smooth  and  true,  for  all 
unnecessary  air  space  between  the  coils 
must  be  avoided.  The  tube  for  the  body 
of  the  secondary  bobbin  may  be  of  sheet 
ebonite  rolled  whilst  warm  on  a  former  of 
wood,  with  joints  of  shellac  made  with  a 
hot  iron  ;  and  the  dividing  discs  may  be  of 
the  same  material,  but  both  tube  and  discs 
may  be  made  of  papier-mache  well  soaked 
in  melted  paraffin,  or  may  be  built  up  of 
sheets  of  paper  glued  together,  and  the 
■dividing  discs  of  good  thin  cardboard,  all 
well  soaked  in  melted  paraffin.  The  discs 
must  be  made  to  exactly  fit  the  tube,  and 
J  should  be  not  only  well  glued  to  the  tube, 

I  but  all  space  between  the  inner  edges  of  the 
■discs  and  tube  filled  up  with  shellac.  Whilst 
winding  one  division  of  the  coil,  all  the  un¬ 
occupied  spaces  must  be  kept  well  filled  with 
half-rings  of  wood  or  of  cork  bound  with 
twine  to  keep  them  in  their  places.  The 
divisions  must  all  be  filled  with  the 
secondary  wire  wound  continuously,  so  as 
to  have  all  the  turns  in  the  same  direction, 
ifor  if  one  division  is  wound  with  a  right- 
hand  spiral,  and  the  next  with  a  left-hand 
spiral,  they  will  neutralise  each  other.  A 
wooden  mandrel  must  be  kept  in  the  tube 
whilst  winding  on  the  wire,  to  prevent 
collapse  of  the  tube.  If  the  ends  are  all 
made  of  wood,  and  the  tube  and  discs  of 
paper,  it  will  be  advisable  to  soak  the  whole 
in  melted  paraffin  when  finished. 

Coil  Winder  for  Large  Coils. — Large  coils 
may  be  wound  in  a  lathe,  but  lathes  are  not 
found  in  every  household,  and  the  amateur 
may  not  wish  to  purchase  one.  It  will, 
therefore,  be  advisable  to  consider  how  a 
coil  may  be  wound  without  the  use  of  a 
lathe.  This  is  a  most  simple  matter,  and 
may  be  overcome  by  making  a  coil  winder 
out  of  a  few  scraps  of  wood  and  iron.  Pro¬ 
cure  a  stout  board  several  inches  longer  and 
wider  than  the  baseboard  of  the  coil,  to 
ensure  steadiness  ;  erect  on  this  two  wooden 
standards  at  a  sufficient  distance  apart  to 
receive  the  coil  bobbin.  In  each  of  the 
standards,  cut  holes  near  the  top  to  just  fit 
if  he  mandrel  placed  in  the  coil,  then  have 
this  long  enough  to  allow  a  protrusion  of 
1  in.  at  one  end  and  2  in.  at  the  other  end, 
after  being  placed  in  the  coil.  One  end 
should  then  be  squared  to  fit  a  winch  handle. 
Press  the  mandrel  into  the  coil  bobbin  after 
this  has  been  placed  between  the  standards, 
Heaving  the  squared  end  to  the  right  for  the 
handle.  If  there  is  too  much  play  between 
the  standards  and  the  ends  of  the  bobbin, 
put  a  few  washers  on  the  mandrel  to  fill  up 
the  space,  and  keep  the  bobbin  from  shift¬ 
ing  endwise.  This  is  the  most  simple  and 
inexpensive  form  of  winder  that  can  be 
obtained.  Those  who  have  the  means  at 
their  disposal  can  improve  upon  this  sugges¬ 
tion  by  having  an  iron  or  a  steel  spindle  to 
the  mandrel,  and  run  this  in  properly  con¬ 
structed  bearings  mounted  on  iron  standards. 
It  will  be  found,  however,  that  the  wood 
standards  and  bearings  will  outlast  the 
win  dingo  f  one  coil,  and  may  never  be  wanted 
again. 

If  the  bobbin  of  wire,  for  winding  on  the 
coil,  is  placed  on  a  stout  wire  held  in  the 
standards,  so  as  to  run  the  bobbin  between 
them  a  little  below  the  coil,  the  wire  may 
easily  be  run  on  by  hand  from  this  position, 
and  guided  on  regularly,  the  bobbin  slipping 
freely  to  and  fro  on  the  stout  wire  as  the 
fine  wire  is  being  guided  on,  and  thus  facili¬ 
tate  the  winding. 

Breaks  or  Interrupters  for  Large  Coils. — 
The  breaking  or  interrupting  apparatus 


previously  described  and  illustrated  will  do 
fairly  well  for  small  coils,  and  has  been 
described  because  of  simplicity  and  ease  of 
construction.  When  using  large  coils  giving 
long  sparks,  it  is  necessary  to  provide  a 
substantially  made  interrupter,  because  the 
current  employed  in  working  large  coils  is 
stronger  than  those  employed  in  working 
small  coils,  and  the  stronger  current  has  a 
tendency  to  burn  away  the  contact  points  of 
the  break  spring  and  screw.  The  spring  of 
the  interrupter  must  also  be  made  longer 
and  stronger,  so  as  to  work  slower,  and  thus 
allow  the  core  of  the  coil  to  become  fully 
magnetised  before  the  current  in  the  primary 
is  interrupted.  Unless  this  is  done,  the 
sparks  will  be  short  and  feeble,  instead  of 
being  long  and  strong. 

The  breaks  for  moderately  large  coils  may 
be  of  the  ordinary  type  worked  by  the  cores 
of  the  coils,  if  modified  as  shown  in  the 
annexed  sketches. 

It  will  be  seen,  on  reference  to  Fig.  24,  that 
the  break  spring  is  made  long,  the  hammer 
is  fixed  at  a  point  one-third  the  length  of 
the  spring  from  the  top,  the  contact  spot  is 
placed  near  the  top,  and  the  foot  of  the 
spring  is  fixed  in  a  brass  bracket  furnished 
with  a  set-screw  pressing  against  the  spring 
from  the  back.  When  thus  constructed,  the 


spring  bends  a  little  when  the  hammer  is 
attracted  by  the  magnetised  core,  and  thus  the 
actual  interruption  does  not  take  place  until 
the  core  is  strong  enough  to  pull  the  spring 
clear  away  from  the  contact-screw.  The  set¬ 
screw  at  the  back  also  keeps  the  spring  stiff, 
and  allows  of  the  hammer  being  kept  at  a 
proper  distance  from  the  end  of  the  core. 
The  hammer  of  this  spring  should  be  heavy, 
having  a  diameter  equal  to  that  of  the  core. 
The  platinum  contacts  should  also  be  thick, 
to  withstand  corrosion  by  the  spark  which 
passes  between  them.  The  dimensions  of 
the  various  parts  must  be  arranged  to  suit 
the  coil  for  which  they  are  made. 

Another  form  of  interrupter,  or  “  rheo- 
tome,”  as  it  is  called,  is  shown  at  Fig.  25.  This 
is  made  up  of  a  horseshoe  magnet  wound  with 
wire  of  the  same  gauge  as  that  employed  for 
the  primary  coil,  and  an  armature  of  soft 
iron  held  over  the  poles  of  a  magnet  at  the 
end  of  a  long  brass  spring,  the  other  end  of 
which  is  attached  to  a  brass  pillar  connected 
with  the  primary  wire  of  the  coil.  This 
spring  passes  through  the  arch  of  the 
contact  breaker,  as  shown  in  the  sketch,  a 
platinum-tipped  screw  passing  through  the 
crown  of  the  arch  to  make  contact  with  a 
platinum  speck  on  the  spring.  This  form  of 
rheotome  is  not  favoured  very  much  by  coil 
makers,  as  it  takes  up  more  space  than  the 
form  previously  described,  and  has  no 
compensating  advantage. 

The  mercury  break  lias  a  similar  arrange¬ 
ment  to  this.  It  has  a  long  lever  pivoted 
to  the  back  pillar,  and  a  spring  beneath 
the  lever  to  keep  it  in  contact  until  the 
armature  is  pulled  down  by  the  electro¬ 
magnet.  An  extension  of  the  lever  behind 
the  back  pillar  is  made  into  the  form  of 


a  hooked  fork,  the  prongs  of  which  dip 
into  two  iron  cups  filled  with  mercury, 
but  insulated  from  each  other.  These  cups 
are  connected  with  two  portions  of  the 
wire  leading  to  the  primary  coil,  the  two 
parts  being  connected  as  with  a  bridge  when 
the  two  prongs  of  the  fork  dip  into  the 
cups.  When  the  armature  at  the  other  end 
of  the  lever  is  drawn  down  by  the  electro¬ 
magnet,  the  prong's  are  lifted  out  of  the 
mercury  and  the  primary  current  is  inter¬ 
rupted.  This  arrangement  is  worked  by 
a  separate  cell — the  primary^current  being 
furnished  by  a  strong  battery  ;  it  is,  there¬ 
fore,  not  subjected  to  the  strong  current 
employed  in  working  the  coil,  and  the  spark 
at  the  back  is,  in  consequence,  small.  This 
form  of  rheotome  is  employed  with  very 
large  coils  giving  long  sparks  exceeding 
6  in.  The  condenser  must,  in  this  form  of 
rheotome,  be  connected  to  the  two  ends  of 
the  primary  coil  as  they  leave  the  bobbin, 
instead  of  to  the  separate  parts  of  the  break. 

Repairing  Faults  in  Coils. — It  not  in¬ 
frequently  happens  that  a  coil  goes  on  well 
at  first,  giving  a  spark  of  the  desired  length 
and  size,  but  afterwards  fails  to  give  such  a 
long  spark.  As  the  operator  cannot  look 
into  the  coil  for  faults,  he  suspects  the  cause 
of  his  failure  to  be  in  the  battery,  and 
forthwith  proceeds  to  strengthen  this  by 
placing  a  stronger  solution  in  the  cells  or 
by  adding  more  cells  to  the  battery.  This 
remedy  may  be  effectual  if  the  battery 
solutions  are  nearly  worn  out,  the  battery 
plates  dirty,  or  the  connections  of  the  various 
parts  of  the  circuit  corroded  ;  but  it  is  clear, 
even  in  this  case,  that  the  remedy  is  worse 
than  the  disease.  If,  however,  the  failure 
is  not  due  to  these  causes,  but  is  caused  by 
defective  insulation  of  the  wire  or  of  the 
condenser,  then  the  addition  of  more  cells 
will  intensify  the  evil,  for  the  higher  tension 
current  will  be  sure  to  complete  the  destruc¬ 
tion  of  the  insulation,  with  the  result  of 
causing  a  fainter  spark  or  no  spark  at  all. 

The  fault  sometimes  lies  in  the  inter¬ 
rupter,  which  works  too  rapidly  or  has  not 
enough  play  ;  or  the  contact  points  may  be 
worn  and  corroded.  A  close  examination 
will  soon  detect  a  fault  here,  and  a  touch 
with  a  fine  file  remove  the  corroded  part. 
The  insulation  of  the  condenser  may  have 
broken  down.  It  is  well  to  have  a  spare 
condenser  at  hand,  when  the  suspected  con¬ 
denser  may  be  readily  taken  out  and  a  new 
one  substituted.  If  the  coil  sparks  all  right 
with  the  new  condenser,  the  fault  has  been 
located,  and  may  be  found  in  the  old  con¬ 
denser  by  pulling  it  in  pieces  and  examining 
each  sheet  as  it  is  held  to  a  strong  light, 
which  will  show  up  the  pin-holes  pierced  by 
the  sparks.  If  the  condenser  is  all  right,  we 
must  proceed  to  unwind  the  secondary  and 
search  for  the  fault  here,  paying  close  atten¬ 
tion  to  the  ends  where  one  layer  turns  back 
on  the  other.  The  smallest  bare  spot  must 
be  freshly  insulated,  and  the  whole  coil 
wound  again,  with  special  care  to  have  the 
insulation  perfect  this  time.  Only  by  such 
heroic  measures  as  these  can  faults  in  coils 
be  repaired. 


BENCH  STOP. 

We  give  above  an  illustration  of  a  new 
American  invention  in  the  shape  of  a  bench 
stop.  It  has  no  set-screws,  springs,  or  ec¬ 
centrics.  To  raise  or  lower  tne  head,  it  is 
necessary  to  remove  the  lock-plate  and  turn 
with  the  fingers.  The  head  has  slots  to  hold 
strips  edgewise  while  being  dressed,  as  shown 
by  dotted  lines. 
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Handicraft  Education  for  Army  and 
Navy. — The  Duke  of  Devonshire  has  been 
uttering  some  well-judged  remarks  upon 
the  subject  of  Technical  Education,  laying 
stress  upon  the  advantage  of  knowledge 
concerning  the  resources  of  our  own 
country.  All  interested  in  the  various 
branches  of  technical  work,  and  especially 
those  who  wish  to  see  the  great  trades  of 
this  country  restored  to  that  position  of 
supremacy  which  they  might  again  occupy, 
will  rejoice  to  find  this  nobleman  interesting 
himself  in  a  subject  as  akin  to  the  welfare 
of  the  country  as  any  phase  of  politics  can 
be.  Could  the  noble  Duke  take  up  the 
question  of  technical  training  of  some  kind 
for  the  soldier  and  sailor?  Thousands  of 
these,  when  their  service  to  the  country 
has  expired,  are  thrown  upon  the  labour 
market  with  absolutely  no  resources  beyond 
the  fact  that  they  have  been  in  the  army  or 
navy.  They  know  practically  nothing,  and 
are  only  useful  as  porters  or  messengers. 
Time  lies  heavily  on  their  hands,  whether 
in  barracks  or  on  board,  and  thousands  of 
them  would  probably  welcome  a  plan  by 
which,  when  leaving  the  service,  they  would 
be,  to  some  extent,  qualified  for  marketable 
work.  The  Post  Office  and  railway  com¬ 
panies  have  considered  the  matter — which 
in  itself  proves  its  urgency — but  they  give 
it  up.  Now  it  remains  for  the  authorities 
to  determine  whether  ground  really  exists 
for  public  interest  in  discharged  sailors  and 
soldiers.  If  it  does,  men  of  influence 
ought  not  to  be  wanting  to  take  up  the 
cause.  Opportunities  for  learning  handi¬ 
crafts  in  barracks  and  on  board  ship  seem 
to  us  to  offer  a  natural  and  easy  solution  to 
what,  judging  from  that  we  read,  is  be¬ 
coming  quite  a  question  of  public  interest. 
The  British  Services  are  not  yet  a  disgrace 
to  the  country,  but  it  is  a  sorry  spectacle  to 
behold  thousands  who  have  worn  Her 
Majesty’s  uniforms  thrown  upon  the  labour 
market  with  no  better  recommendation 
behind  them  than  an  intense  anxiety  to 
find  employment.  We  could  wish  this  sub¬ 
ject  brought  under  the  notice  of  soldiers  and 
sailors,  and  would  thank  our  readers  to 
help  in  this.  The  views  of  both  would  be 
of  service  in  deciding  whether,  while  many 
best  years  are  being  spent  in  training  for 


emergencies  which  rarely  happen,  it  would 
not  be  a  merciful  provision  for  our  soldiers 
and  sailors  to  gain  some  insight  into  craft 
training,  so  that  when  discharged  they  would 
have  some  chance  in  the  labour  market. 
“  Shop  ”  is  open  for  correspondence. 

Workers’  Bents  and  Wages. — Bent  is 
a  serious  item  in  the  outlay  of  the  weekly 
wage-earner  —  so  serious,  indeed,  that  as 
rents  range  now  it  is  difficult  to  see  how  the 
mass  of  workers  in  large  cities  can  command 
adequate  and  wholesome  house  accommoda¬ 
tion.  A  married  man  cannot  do  with  less 
than  a  couple  of  rooms  and  a  kitchen,  and 
for  these  he  will  pay  at  least  6s.  a  week  in 
a  block  of  “  models.”  If  he  cannot  get  into 
models  he  must  go  out  of  town,  incurring 
thereby  the  expense  of  a  daily  railway 
journey.  Even  so  he  will  have  to  pay  6s.  a 
week  for  a  cottage,  and  have  another  shilling 
or  two  per  week  added  for  railway  fares.  A 
house  in  London — except  it  be  in  a  slum, 
where  he  sub-lets  in  single  rooms  to  families 
—is  impossible  for  the  -workman ;  in  fact, 
it  is  impossible  for  classes  usually  supposed 
to  be  far  removed  from  those  that  form  the 
so-called  working  classes.  Such  people  take 
London  houses,  but  they  depend  on  boarders 
and  lodgers  to  enable  them  to  face  the  rent 
and  taxes,  just  as  poorer  people  depend  on 
lodgers  to  enable  them  to  face  the  weekly 
collector  of  rents  for  slum  property.  Now, 
30s.  a  week  is  above  the  average  wage — a 
man  with  constant  employment  at  that  figure 
is  considered  nowadays  a  lucky  man — and 
out  of  that,  for  the  modest  accommodation 
of  two  small  rooms  and  a  smaller  kitchen, 
he  has  to  yield  up  6s.  It  is  a  big  slice,  and 
the  hard  worker  is  apt  to  wonder  why,  since 
he  has  to  pay  so  much  for  so  little,  he  is 
himself  paid  so  little  for  so  much  work.  By 
the  time  a  man  in  constant  employment  has 
paid  his  landlord,  furnished  his  table,  paid 
nis  club  money,  kept  his  own  and  his  wife’s 
clothes  up  to  the  mark,  there  is  little  left  for 
an  occasional  doctor’s  bill  or  to  bring  up 
children  with.  With  figures  like  these  it  is 
impossible  for  him  to  make  provision  against 
old  age  or  to  lay  by  for  a  rainy  day.  The 
consequence  is,  when  misfortune  comes  and 
slack  work  he  soon  gets  ejected  from  his 
tenement,  and  naturally  thinks  himself 
rather  harshly  used.  Booms  which  working 
men  can  live  in,  and  have  some  inducement 
to  remain  in  during  the  leisure  evenings,  at 
rents  bearing  some  fair  relation  to  the  wages 
earned,  constitute  a  subject  -which  has  yet 
to  be  solved  for  the  working  classes, 

Graphite  Paint. — Iron-ore  paint,  as  it 
is  sometimes  called,  or  oxide  paint,  as  it  is 
occasionally  named,  has  been  the  regular 
thing  for  use  by  iron  and  tin  roofers,  as  well 
as  by  mechanics  in  many  other  lines.  More 
recently,  however,  leading  roofers  have  been 
experimenting  in  paint  materials,  and  have 
reached  the  conclusion  that  iron-ore  paint 
is  not  necessarily  the  best,  and,  accordingly, 
we  find  numerous  authorities  giving  their 
approval  to  other  kinds  of  paint.  Oxide  of 
iron  has  the  dubious  advantage  of  requiring 
the  least  oil  for  the  largest  amount  of  pig¬ 
ment.  Since  oil  is  the  preservative  agent  in 
paint,  this  would  seem  to  indicate  that 
oxide  of  iron  paint  is  one  of  the  poorest  that 
could  be  used  for  any  purpose  whatsoever. 
The  new  paint  which  seems  to  have  greatest 
favour  in  various  directions  is  graphite, 
made  from  the  highest  grade  of  Ceylon 
graphite.  It  is  not  affected  by  creosote,  by 
gases,  by  salt  water,  by  acids,  by  dampness, 
or  by  various  accidents  liable  to  occur  to 
roofs,  sidings,  ceilings,  etc. 


No.  178 — August  13,  1892.] 


WORK. 


345 


ABOUT  BORDER  ORNAMENT. 

BY  CHARLES  KELSEY. 

Gttilloche  Borders. 

Introduction — Definition — Antiquity  and  Ex¬ 
tent  of  Usage— Description  of  the  Illus¬ 
trations — Applicability  to  Modern  Work 
—As  Objects  of  Study— Conclusion. 

Introduction.  —  The  previous  paper  on 
“Border  Ornament”  (see  No.  162)  dealt 
with  fret  or  key  borders,  showing  their 
gradual  development  and  some  of  the 
modifications  they  underwent  in  the  hands 
of  the  art  workers  of  subsequent  periods, 
tracing  their  progress  through  the  various 
nations  of  the  past  to  modern  times. 
In  the  present  paper  it  is  proposed  to 


deal  with  guilloche  borders  in  a  similar 
manner. 

Definition.— The  term  “guilloche”  (de¬ 
rived  from  the  French)  is  used  to  designate 
ornament  of  the  character  here  illustrated, 
formed  by  two  or  more  bands  intertwining, 
so  as  to  repeat  the  same  figure  in  a  con¬ 
tinued  series  by  the  spiral  returning  of  the 
bands.  Many  of  the  early  writers  on  orna¬ 
ment  used  the  terms  “fret”  and  “guilloche” 
in  a  very  indiscriminate  manner,  frequently 
interchanging  them ;  but  the  settled  prac¬ 
tice  with  modern  writers  is  to  apply  the 
terms  as  now  used. 

If  this  fact  is  borne  in  mind  by  those  who 
intend  to  prosecute  their  studies  in  this 
subject  further,  much  perplexity  and  con¬ 
fusion  will  be  avoided.  The  guilloche 


patterns  have  some  affinity  to  the  frets  ; 
but  their  distinguishing  feature  is  the  cur- 
vilineal  shape  as  contrasted  with  the  rec¬ 
tilineal  character  of  the  frets. 

Antiquity  and  Extent  of  Usage.— This 
type  of  patterns  have  been  in "  use  for 
twenty-five  centuries,  and  are  still  “stock 
patterns”  with  the  designers  of  modern 
articles.  _  This  prolonged  use  is  in  itself 
ample  evidence  of  their  decorative  value. 

As  evidence  of  antiquity,  it  may  be 
stated  that  fully  developed  specimens  of 
the  type  shown  in  Fig.  5  have  been  dis¬ 
covered  amidst  the  ruins  of  Nineveh,  being 
there  used  for  mural  decoration,  and  also 
upon  vessels  and  drapery.  It  seems  pro¬ 
bable  that  the  Assyrians  drew  the  idea,  if 
not  the  actual  form,  from  the  still  more 


Fig.  9  a, . 


Guilloche  Borders.  Figs.  1—4.  10,  13, 16— 18.— Archaic  Greek.  Fig.  5.— Assyrian.  Figs.  6-9,  19.— Greek  and  Roman.  Fig.  6  rr.—  Eispano-Koresque. 
Figs.  14,  15,  20—22,  25.— Byzantine.  Fig.  23.— Buddhistic.  Figs.  11,  26.— Elizabethan.  Figs.  12,  24,  27.— Renaissance. 
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ancient  Egyptian  works,  in  which  patterns 
of  the  type  of  Fig.  16  frequently  appear. 
These  are  supposed  to  have  been  suggested 
by  coils  of  rope,  and  may  have  been  de¬ 
veloped  into  the  guilloche. 

The  Assyrian  craftsmen  do  not  appear  to 
have  carried  the  pattern  further :  a  fact 
which  adds  weight  to  the  view  that  it  was 
a  borrowed  form. 

It  is  to  Greek  art  that  we  turn  as  the 
fountain-head  of  the  ornament  of  the 
civilised  western  nations.  It  is  quite 
possible  that  the  Greeks,  _  in  their  turn, 
received  this  idea  from  Asiatic  sources,  as 
much  of  their  early  work  shows  signs  of 
such  influence.  For  example,  Fig.  16,  from 
the  so-called  treasure-house  of  Atreus  at 
Mycenae — one  of  the  most  ancient  Greek 
buildings  extant— resembles  closely  the 
“  coiled  rope  ”  ornament  of  the  Egyptians. 
This  type  of  pattern,  however,  is  frequently 
met  with  in  the  work  of  many  barbaric 
people  in  different  parts  of  the  globe,  and 
so  may  have  been  developed,  as  in  their 
case,  without  external  influence,  or  have 
been  derived  from  some  ancient  common 
stock.  Indeed,  if  Figs.  1  to  4  are  examined 
— specimens  culled  from  the  archaic  Greek 
pottery  in  the  British  Museum,  dating 
about  500  b.c. — it  seems  difficult  to  believe 
that  the  Greeks  are  not  entitled  to  the 
credit  of  inventing,  or  at  least  re-inventing, 
these  patterns. 

Be  that  as  it  may,  these  patterns  were 
greatly  developed  and  perfected  in  Greek 
hands.  As  in  the  case  of  other  forms  taken 
up  by  Greek  artists,  they  practically  made 
them  their  own  by  a  refining  and  perfecting 
process,  carried  to  such  a  pitch  of  perfection 
that  it  is  scarcely  possible  to  add  or  take 
away  anything  without  marring  the  beauty 
of  their  work.  This  is  as  true  of  the  minor 
ornamental  forms  as  it  is  of  their  grand 
architectural  works. 

Since  the  Greek  era  many  developments 
have  been  made  (as  shown  in  the  illustra¬ 
tion)  by  the  art  workers  of  Rome,  Byzan¬ 
tium,  and  of  other  vanished  nations. 

At  the  period  of  the  Renaissance  this, 
with  other  classic  forms,  was  revived  and 
modified  by  the  workers  in  Italy,  France, 
and  England,  and  varied  according  to  the 
spirit  of  the  age  and  the  nationality  of  the 
worker. 

Description  of  the  Illustrations. — Figs.  1 
to  4  have  been  previously  spoken  of  as  pro¬ 
totypes  of  the  pattern  ;  whole  ranges  of 
examples  similar  to  Fig.  1  are  exhibited, 
apparently  the  first  step.  An  advance  is 
shown  in  Fig.  2,  which  is  carried  still  further 
in  Figs.  3  and  4.  Fig.  5  shows  the  example 
from  Nineveh,  the  intertwining  bands  being 
in  different  colours.  In  Fig.  5a  the  work¬ 
ing  lines  are  displayed.  Fig.  6  exhibits  a 
perfect  Greek  specimen — a  painted  treat¬ 
ment  from  pottery  in  the  British  Museum. 
The  prototype  of  the  additional  feature  on 
the  outer  margins  may  be  seen  in  Fig.  4.  It 
is  a  valuable  addition,  contrasting  with  the 
curved  forms  and  giving  piquancy  of  effect. 
An  echo  of  this  treatment  is  seen  in  Fig.  6a, 
from  an  old  Spanish  tile  in  South  Kensing¬ 
ton  Museum.  In  the  Greek  carved  examples 
a  rosette  was  worked  in  the  centre  and  a 
fillet  round  the  margin  of  the  coils  (as  in 
Fig.  6a).  This  imparted  a  richness  to  the 
effect,  and  secured  the  necessary  variety  in 
the  light  and  shade. 

Further  developments  are  shown :  in  Figs. 
7  and  8  double,  and  Fig.  9  treble  varieties. 
These  were  used  by  Greeks  and  Romans 
principally  as  carved  enrichments  of  the 
torus  in  the  base  of  their  columns,  and 
also  as  painted  or  carved  ornamentation  on 


the  soffit  or  under  side  of  the  architrave 
beams  in  their  porticos,  and  for  interior 
ceilings. 

Fine  examples  are  met  with  worked  in 
Mosaic  pavements  in  Roman  buildings. 
Many  appear  in  the  Roman  villas  dis¬ 
covered  in  England.  Specimens  may  be 
seen  in  the  British  Museum  and  else¬ 
where. 

Fig.  1()  is  a  suggestive  archaic  Greek 
specimen  from  pottery  in  the  British  Mu¬ 
seum. 

Fig.  16  has  been  before  referred  to.  Its 
antiquity  bears  a  relation  to  the  perfected 
Greek  works,  similar  to  that  of  Stonehenge 
to  our  Gothic  buildings.  Figs.  17  and  18, 
from  archaic  Greek  pottery,  are  echoes  of 
this,  tending  toward  the  development  of 
the  “Greek  wave  scroll,”  shown  in  Fig.  19. 
This  latter  was  used  as  an  enrichment  of 
the  wide  fillets  or  fascias  in  architecture, 
and  also  largely  round  the  upper  edges  of 
vessels  holding  liquids,  typical  of  their 
rippled  surfaces.  It  was  used  in  other 
connections  to  indicate  the  waves  of  the 
sea.  It  is  a  beautiful  example  of  the  simple 
grace  of  Greek  work.  Students  should 
observe  the  beauty,  not  only  of  the  form 
itself,  but  of  the  intervening  background 
space.  Ornamental-shaped  spaces  of  this 
kind  should  be  aimed  at  when  coloured 
ornament  is  being  designed.  By  judicious 
colouring,  an  additional  grace  may  be  thus 
secured. 

Byzantine  examples  are  shown  in  Figs.  14, 
15,  20,  21,  and  25,  carved  examples  ;  and 
Fig.  22,  a  painted  example.  Patterns  of 
this  character  appear  in  the  Mosque  of  St. 
Sofia,  Constantinople,  in  St.  Mark’s  at 
Venice,  and  in  other  buildings  of  that 
period.  Figs.  14  and  15  were  frequently 
elaborated  with  detail  (as  shown  in  Fig.  25). 

These  examples  show  additional  variety, 
gained  by  using  circles  of  varying  diameters, 
by  intertwining  two  specimens,  and  by 
using  foiled  shapes — all  very  suggestive  of 
further  modifications. 

The  seat  of  the  Roman  Empire  being 
removed  to  Constantinople — the  ancient 
Byzantium — western  workers  came  in  con¬ 
tact  with  Oriental  art,  aucl  ornament 
entered  into  a  new  phase  as  the  result.  An 
inkling  on  this  may  be  gained  by  comparing 
Fig.  23,  a  Buddhistic  example,  the  original 
of  which  appears  upon  a  Burmese  shrine 
exhibited  at  the  Crystal  Palace.  Here 
the  intertwining  bands  have  a  rope-like 
surface  ornament. 

Fig.  12  is  a  Renaissance  example  from 
Italian  majolica  in  South  Kensington 
Museum. 

Figs.  24  and  27,  French  Renaissance  from 
carved  oak  furniture,  originals  in  the  Hotel 
Cluny  ;  and  Figs.  11  and  26,  English  Re¬ 
naissance,  the  originals  from  Burton  Agnes, 
in  Yorkshire.  These  are  suggestive  in  their 
combination  of  right-lined  forms  with  the 
curved  convolutions. 

Applicability  to  Modern  Work. — It  is 
hardly  necessary  to  point  out  how  useful 
these  examples  may  be  made  by  readers  of 
Work.  They  can  hardly  be  misapplied, 
being  suitable  to  any  flat  or  relief  decorative 
process  ;  far  preferable  as  decoration  to 
much  of  the  flimsy  ornament  ofttimes 
used.  The  least  skilled  draughtsman,  with  a 
little  patient  industry,  aided  by  a  pair  of 
compasses,  may,  by  working  from  these 
examples,  “set  out”  a  satisfactory  border 
design.  They  will  be  most  effective  and 
also  most  easily  executed,  either  upon  flat 
or  convex  surfaces,  and  may  be  elaborated 
by  working  the  centres  into  l'osettes  and 
enriching  the  coils  with  lines  or  fillets. 


They  are  specially  suitable  for  bands 
round  articles  circular  or  curvilineal  in 
plan  ;  their  rope-like  appearance  and 
compact  nature  harmonise  with  the  func¬ 
tion  of  bands  and  borders,  whose  duty 
it  is  to  bind  looser  ornamentation  into  a 
whole. 

In  working,  each  band  should  pass  al¬ 
ternately  over  and  under  its  fellows.  In 
flat  treatments  a  little  shading  at  these 
points  may  be  introduced. 

As  Objects  of  Study. — The  chief  lessons 
the  student  in  design  may  learn  from  these 
examples  are  the  decorative  value  of  the 
circle  in  its  simple,  combined,  and  intersect¬ 
ing  forms,  and  the  principles  of  repetition 
and  continuity  of  line. 

The  circular  form  is  always  a  pleasing 
one,  apppearing  so  perfect  and  complete  ; 
while  the  shapes  made  by  its  combinations 
and  intersections  are  not  less  beautiful. 
The  gradual  gliding  of  the  one  circle  into 
another,  exhibited  in  these  patterns,  adds 
an  additional  charm,  and  carries  the  eye 
along  the  whole  length  of  the  border. 

Repetition  is  an  essential  requisite  in 
most  ornament  designed  to  be  mechanically 
reproduced;  but  apart  from  that,  it  has  great 
decorative  value.  A  pattern  may  be  made 
from  any  form  if  it  is  repeated  upon  some 
well-defined  plan  ;  whilst  if  the  form  is  well 
chosen,  the  regular  recurrence  of  the  figure 
cannot  fail  to  produce  a  satisfactory  effect. 
In  these  patterns  the  original  element  is 
very  small,  the  effect  being  produced  by  the 
process  of  repetition.  Continuity  of  line  is 
a  principle  possessing  considerable  decora¬ 
tive  value.  There  is  always  a  certain 
amount  of  interest  aroused  in  tracing  the 
course  of  lines  through  a  pattern,  especially 
when  beautiful  curves  are  formed.  This  i3 
well  exemplified  in  these  examples  ;  but  the 
principle  is  not  less  valuable  in  other  types 
of  pattern,  where  it  is,  as  it  were,  suggested 
rattier  than  displayed. 

Conclusion. — No  doubt  these  examples 
will  prove  useful  to  my  readers,  whether 
they  simply  wish  to  utilise  such  patterns 
for  the  embellishment  of  some  article,  or 
for  those  who  are  desirous  of  designing 
satisfactory  patterns  of  their  own.  The 
latter  class  may  learn  much  by  studying 
the  growth  and  developments  of  the  pat¬ 
terns  illustrated,  and  absorbing  their  funda¬ 
mental  decorative  principles,  which  give 
them  their  value  as  ornament,  and  have 
enabled  them  to  survive  all  the  changes 
involved  in  so  great  a  period  of  time,  and 
yet  retain  their  popularity.  Every  work¬ 
man  in  the  land  ought  to  know  something 
of  the  history  of  design  and  ornament,  oc- 
curing,  as  these  constantly  do  in  all  work. 


TIPS  FOR  TYROS. 

To  fasten  lamp  tops  to  glass,  use  3  parts 
resin,  1  part  caustic  soda,  and  5  parts  of 
water  boiled.  This  forms  a  resin  soap  to 
which  half  its  weight  of  plaster-of-Paris 
must  be  added.  It  hardens  in  forty 
minutes.  This  resists  petroleum. 

Glycerine  and  litharge  mixed  thoroughly 
is  a  cement  to  join  iron  to  iron  or  iron  to 
stone,  unaffected  by  water  or  acids. 

Starch  and  chloride  of  zinc  is  a  durable 
cement  for  blowholes  in  castings. 

A  glass  cement  is  made  of  two  ounces  of 
the  best  glue  and  one  ounce  of  linsei&l  oil 
varnish  thoroughly  stirred  and  boiled.  It 
needs  three  days  to  set  the  joints,  Irmly. 
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SOME  GOOD  THINGS. 

Enamelling. — Enamelling  and  varnishing  are 
such  necessary  accompaniments  to  much  of  the 
constructive  work  carried  out  by  our  readers, 
that  we  have  no  hesitation  in  attracting  their 
attention  to  any  really  good  thing  which  pre¬ 
sents  itself  in  the  way  of  paint  or  enamel.  Thus 
we  draw  attention  to  “  Porceleine,”  an  invention 
to  supersede  enamels  and  paints.  It  is  non- 
poisonous,  durable,  and  will  dry  quickly;  nor 
will  it  crack,  chip,  blister,  or  peel  oil.  The  sole 
manufacturer  and  inventor  is  Mr.  T.  R.  T. 
Maurice,  whose  advertisement  appears  in  our 
columns.  Porceleine  is 
the  result  of  long,  care¬ 
ful,  and  exhaustive  tests 
and  experiments,  and  is 
held  to  be  a  perfectly 
pure  chemical  composi¬ 
tion  entirely  free  from 
lead  or  other  deleterious 
mineral.  It  is  prepared 
in  any  colour — even  of 
the  most  delicate  tints — 
and  it  sets  with  a  hard, 
bright  face,  which  does 
Flg  l'—Le win’s  Eclipse  away  with  the  necessity 
Cam  Grip  and  cost  °*  varnishing. 

For  economy,  adhesive¬ 
ness,  durability,  purity,  and  cleanliness,  we 
predict  a  great  future  for  “  Porceleine.” 

Window  Fastener.  —  Lewin’s  Eclipse 
Cam  Grip  is  an  ingenious  patent  for  the 
better  protection  of  window-sashes,  panels, 
and  sliding  doors,  from  the  intrusion  of 
cither  the  curious  or  the  unprincipled  visi¬ 
tor.  It  is  constructed  with  a  grooved  and 
biting  edge,  as  seen  in  Fig.  1.  When 
the  fastener  is  properly  fixed  on  to  the 
window  frame  this  edge  catches  the  sash 
and  grips  it,  making  it  next  to  impossible 
for  a  burglar  to  enter  your  house  through 
the  window  without  breaking  the  sash  or 
glass.  The  Grips  are  automatic,  simple, 
and  durable,  their  price  being  from  2d. 
each,  so  that,  considering  their  utility,  they 
should  command  a  very  large  sale.  Fig.  2 
shows  the  application  of  the  Grip  to  the 
window. 

Nutshell  Carving. — We  like  our  pages 
to  bo  serviceable  to  the  fancy  worker,  as  Fig. 
well  as  others,  and  willingly  draw  atten¬ 
tion  to  some  interesting  specimens  of  nut¬ 
shell  carving,  in  the  shape  of  miniature  baskets 
with  handles,  sent  us  by  Mr.  Frederick  Tennant. 

In  commen¬ 
dation  of  the 
work  it  may 
be  said  that 
the  materials 
are  costless  ; 
the  tools  re¬ 
quired  are 
only  a  pen¬ 
knife  and  a 
small  file, 
while  the 
production  is 
unique.  Poor 
invalids 
w  a  n  t  i  n  g 
something  to 
do,  find  occu¬ 
pation  in 
carving  these 
pigmy  bas¬ 
kets  for  ba¬ 
zaars,  etc., 
where  they 


and  cut  lengthways  into  four  divisions,  which 
thus  allows  for  expansion  and  contraction.  The 
handle  of  the  broom  is  thus  held  firmly  by  the 
fastener,  and  can  be  used  on  any  number  of  new 
brooms  by  the  unscrewing  of  small  screws. 
No.  2  is  made  of  sheet  metal,  price  3d.,  and  will 
last  a  short  time  in  comparison  with  the  other. 
Ihere  is  practically  no  wear  in  the  fastener,  and 
therefore  it  will  last  until  the  metal  perishes. 
They  are  easily  fixed  by  anyone,  and  the  same 
handle  can  be  used  over  and  over  again. 

Blowpipe.— We  give  an  illustration  of  a  new 
mechanical  blowpipe,  for  gas  or  spirit  torch, 
patented  by  Mr.  George  Herbert.  It  is  specially 
adapted  for  electricians,  jewellers,  gas  fitters, 


plumbers,  and 
chanics,  where  a 
is  required.  It 
pressure  of  the 
lever  when  the 
the  effect  re¬ 
vantage  over 
pipes,  as  the 
get  a  better  flame, 
whole  attention 
The  spirit  lamp  is 
that  when  not  in 
pipe  it  can  be 
nary  purposes, 
mechanics,  ama- 

Flg.  3. 


general  me- 
continuous  blast 
is  worked  by  a 
finger  on  the 
operator  gains 
quired — an  ad- 
other  blow- 
workman  can 
and  give  his 
to  the  work, 
so  constructed 
use  with  blow- 
used  for  ordi- 
For  jewellers, 
teurs,  and 


used  for  doors  one  of  the  racks  is  secured  to  the 
door  and  the  other  to  the  post.” 

Photography.—11  Cyclopedia of  Photographic 
Brass  Work  and  Camera  Furniture.”  (Lonsdale 
Brothers.)  This  is  an 
illustrated  price  list 
of  fittings,  materials, 
and  workshop  appli¬ 
ances,  most  of  them 
illustrated  to  their 
exact  sizes,  which 
every  photographer 
should  have  hy  him. 

Many  useful  hints, 
recipes,  and  infor¬ 
mation  are  contained 
in  the  book.  Its  cost 
is  threepence. 

Photography.  — 

“  My  Camera,  and 
How  to  Use  It.” 

W.  Scorer.  (Trivess). 

A  pamphlet  and 
catalogue  combined, 
giving  much  useful 
information  concern¬ 
ing  the  points  and 
parts  of  the  specialty 

for  which  Mr.  Scorer  Herbert’s  Mechanical 
is  so  well  known.  Blowpipe 

Cordage. — -“Knotting,  Looping,  and 
Plaiting.”  Lucy  R.  Latter.  (George 
Philip  &  Son.)  A  useful  little  manual,  in¬ 
tended  to  instruct  and  afford  examples  for 
children  in  classes  and  elsewhere  in  the 
work  of  knotting  strings  and  cords.  The 
instruction  is  set  forth  in  three  stages,  and 
the  graduated  exercises  cannot  fail  to 
prove  interesting  and  useful  wherever  cheap 
and  amusing  occupation  is  wanted  for 
children 
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Fig.  1. 


Fig.  2. 


1. — Brass  Form.  Fig.  2.— Cheaper  Form. 
Fastener  attached  to  Broom-handle. 
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Fig. 


2.— Application  of  Lewin’s 
Cam  Grip  to  Window. 


sell  well  as  the  work  of  poor  cripples.  When  the 
nuts  are  carved  they  are  suspended  upon  a 
“stand”  card,  with  a  rhyme  or  some  motto 
written  under  the  carving. 

Broom  Fastener. — We  present  the  drawing 
of  a  fastener  for  brooms,  patent  for  which  has 
been  applied  for  by  Mr.  C.  Copus.  That  shown 
in  Fig.  1  is  made  of  brass  or  malleable  iron, 
price  6d.,  the  socket  of  which  is  slightly  tapered 


others,  this  will  supply  a  long-felt  want ;  it  will 
entirely  do  away  with  the  injurious  effects  of 
the  gas  inhaled,  and  will  also  be  found  to  com¬ 
prise  a  double  tool.  The  article  complete  costs 
12s. 

Hinge. — Here  are  two  figures  illustrating  an 
ingenious  device  in  the  form  of  a  reversible  hinge. 
Fig.  1  shows  the  patent  as  designed  for  ordinary 
clothes  horses,  where  it  is  screwed  or  made  fast 
on  the  edges.  Fig.  2  illustrates  it  as  more 
especially  adapted  for  folding  screens,  and  is 
screwed  on  the  side  instead  of  on  the  edge.  Its 
inventor,  Mr.  Glazier,  of  Messrs.  Gibson  and 
Glazier,  Limited,  says  : — “This  invention  has 
for  its  object  a  hinge  that  will  fold  both 
ways — that  is,  180  degrees;  but  it  is  also  ap¬ 
plicable  for  cheaper  hinges  that  will  only  fold 
to  a  less  number  of  degrees.  I  form  the  two 
edges  to  be  united  of  a  semicircular  contour, 
and  place  in  each  semicircle  a  rack  gearing  one 
into  the  other.  These  racks  have  lugs  that  are 
firmly  screwed  to  the  woodwork  like  hinges  ;  the 
two  centres  of  the  racks  are  united  directly  by  a 
link.  There  majr  be  two  or  more  pairs  of  racks, 
and  two  or  more  links ;  one  pair  and  a  link  being 
near  to  the  top  of  the  door,  screen,  or  other 
articles,  and  another  near  the  bottom.  The 
links  are  immediately  on  the  racks,  being 
pivoted  there  by  rivets  or  their  equivalent.  In 
the  place  of  two  racks  I  may  use  only  one  rack 
let  into  the  edges  to  be  united,  and.  a  pad  of 
indiarubber  or  other  elastic  material  secured  to 
the  other  edge  into  which  the  teeth  of  the  rack 
work.  The  hinge  is  applicable  for  screens,  fold¬ 
ing  doors,  clothes  horses,  or  the  like,  and  when 


Telephones. — “Telephones  :  Their  Con¬ 
struction  and  Fitting.”  F.  C.  Allsop. 
(E.  &  F.  N.  Spon.) — At  a  time  when  speedy 
communication  is  becoming  more  and  more 
a  matter  of  paramount  importance,  espe¬ 
cially  to  business  men,  the  development  of 
Fig.  3.  -  telephonic  machinery  must,  perforce,  be 
watched  with  the  greatest  interest.  As  a 
branch  of  trade,  too,  the  erection  and  main¬ 
tenance  of  telephones  is  rapidly  assuming  enor¬ 
mous  proportions.  Little  wonder,  then,  that  the 
demand  has  arisen  for  a  cheap  and  practical 
treatise — of  which  the  copy  before  us  is  a  second 
edition,  revised  and  enlarged — setting  out  every¬ 
thing  that  it  is  necessary  to  know  concerning 
the  fitting-up  and  maintenance  of  telephones  and 
the  auxiliary  apparatus.  From  such  an  authority 
as  Mr.  Allsop,  it  goes  without  saying  that  the 
subject  is  thoroughly  handled.  We  wish  the 

Fig.  2. 


Fig.  1. 
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Glazier's  Hinge.  Fig.  1— As  applied  to  Clothes 
Horse.  Fig.  2.— As  applied  to  Screen, 

second  edition  the  same  rapid  sale  which  was 
accorded  to  its  predecessor. 

Decoration. — “  The  Decorators’  Assistant.” 
(Crosby  Lockwood  &  Son.) — This  is  the  fifth 
edition,  revised,  of  an  extremely  useful  handbook 
which  every  decorator  might  well  purchase,  con¬ 
taining,  as  it  does,  upwards  of  six  hundred 
receipts  useful  alike  to  decorative  artists, 
amateurs,  painters,  writers,  and  gilders.  The 
price  is  Is. 
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TRADE:  PRESENT  AND  FUTURE. 

*»*  Correspondence  from  Trade,  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Silver  Trade. — There  is  a  great  lack  of  activity 
in  the  silver  trade. 

Hat  Trade. — The  Stockport  hat-making  firms 
are  now  experiencing,  for  the  first  time,  the  effects 
of  foreign  competition.  The  industry  is  an  im¬ 
portant  one,  as  is  evidenced  by  the  fact  that  the 
exports  for  the  first  half  of  the  current  year  exceeded 
£500,000  in  value.  The  Stockport  Town  Council 
are  wisely  taking  steps  to  meet  the  changed  con¬ 
ditions  of  manufacture,  and  special  technical  classes 
are  to  be  formed  for  the  teaching  of  the  methods  of 
hat  making,  dyeing,  etc.  Financial  assistance  is 
being  given  to  the  scheme  by  various  local  bodies. 

Steel  Rail  Trade. — A  good  order  has  been 
secured  by  a  leading  firm  for  steel  rails  at  a  large 
advance  on  last  month’s  prices — viz.,  7s.  per  ton. 
Firms  are  now  getting  £4  8s.  per  ton  for  rails  of 
41  lbs.,  and  £5  per  ton  for  lighter  sections.  India 
is  the  principal  market  to  date.  Germany  has  also 
afforded  some  good  orders.  The  Australasian 
demand  is  quiet.  Tenders  are  expected  to  be  in¬ 
vited  shortly  in  connection  with  railway  extensions 
in  South  Africa. 

Timber  Trade. — The  increase  in  the  timber 
trade  is  still  going  on,  and  several  good  sales  are 
reported.  The  F.O.B.  trade  is  fairly  active,  but  at 
the  present  sale  prices  there  is  little  encouragement 
for  shippers  to  consign  goods  for  the  market.  The 
dock  deliveries  show  an  increase,  being  454  standards 
of  deals  and  battens  and  237  standards  of  prepared 
boards  more  than  the  corresponding  week  last  year. 
Mention  was  made  in  Work  some  time  ago  that 
prices  for  spruce  and  pine  were  likely  to  remain 
firm  throughout  the  year,  and  the  great  fire  at  St. 
John’s  will  strengthen  them,  as  a  large  amount  will 
be  required  for  rebuilding  purposes. 

Cotton  Trade. — The  suggestion  to  enforce  a  10 
per  cent,  reduction  of  wages  in  the  cotton-spinning 
industry  is  receiving  the  general  support  of  the 
employers,  especially  of  those  in  the  Oldham  district. 
The  operatives  contend  that  the  reduction  of  wages 
suggested  will  not  materially  improve  the  situation, 
and  that  the  only  satisfactory  way  of  reducing  the 
abnormal  stock  of  yarn  is  to  work  three  or  four 
days  per  week.  The  masters,  however,  will  not 
agree  to  this  arrangement,  and,  as  each  side  professes 
to  be  equally  determined  not  to  yield  to  the  pro¬ 
posals  of  the  other,  there  is  every  prospect  of  a 
prolonged  and  severe  struggle.  Our  Rochdale  and 
district  correspondent  writes  : — The  result  of  the 
bad  trade  has  been  that  the  Masters’  Federation 
has  under  consideration  the  question  of  putting  all 
the  mills  on  short  time. 

Building  Trade.— The  Bolton  building  trade 
dispute  has  been  settled.  The  plasterers  of  Colne 
and  Nelson  are,  however,  now  on  strike,  demanding 
an  advance  of  wages  of  from  7d.  to  8d.  per  hour. 
The  masters  offer  an  advance  of  Id.  per  hour,  but 
the  men  refuse  to  accept  this.  In  Aberdeen  matters 
are  very  brisk.  In  the  masons’  and  stonecutters’ 
branch  of  the  trade  there  is  rather  a  scarcity  of 
men. 

Iron  and  Coal  Trades.— There  is  an  improved 
tone  in  the  Sheffield  markets,  and  prices  are  firm. 
Hematite  pigs,  55s.  to  57s.  per  ton  according  to 
brands.  Forge  iron,  from  40s.  to  41s.  per  ton.  Our 
Bishop  Auckland  correspondent  writes  :  —  The 
northern  coal  trade  continues  active.  Steam  coals 
are  firm.  Gas  coal  is  in  full  demand,  and  higher 
prices  are  asked.  Bunker  coals  are  dull.  Smithy 
coals  are  firm.  Household  coals  are  quiet.  Coke 
is  in  fair  demand,  and  is  quoted  from  15s.  to  17s. 
per  ton  free  on  board.  In  the  Middlesbro’  iron 
trade  makers  are  not  prepared  to  take  less  than 
40s.  per  ton  for  prompt  deliveries  of  No.  3  G.M.B. 
The  stocks  in  Connal's  warrant  stores  show  a  week’s 
decrease  of  4,112  tons.  No  change  can  be  reported 
in  the  finished  iron  and  steel  trade,  either  in  price 
or  demand,  and  prospects  are  not  encouraging. 

Cutlery  Trade. — The  only  present  prosperous 
branch  of  cutlery  is  to  be  found  among  manu¬ 
facturers  of  reaping  machine  knives  and  such  like 
agricultural  implements. 

Chemical  Trade. — Chemicals  are  quiet.  Soda 
crystals  are  £2  17s.  6d.  Bleaching  powder  is  firm 
at  £7  10s.  South  Durham  salt  is  steady  at  9s.  6d. 
to  10s. 

Engineering  Trade.— There  is  a  decided 
improvement  in  the  engineering  industry  of  the 
Manchester  district.  Stationary  engine  builders 
have  orders  of  some  importance,  while  the  leading 


machine  tool  making  firms  are  better  employed 
than  for  some  time  past.  The  locomotive  en¬ 
gineering  branch  shows  no  improvement,  nor 
does  the  Mersey  shipbuilding  trade.  Makers  of 
textile  machinery  are  feeling  the  effects  of  the  de¬ 
pressed  condition  of  the  cotton  trade,  as  no  new 
mills  of  any  size  are  being  built.  Boiler  makers  are 
somewhat  better  off  for  work,  but  in  many  cases 
the  prices  takqn  for  the  work  are  very  low — a  fact 
that  indicates  a  scarcity  of  orders  in  this  section  of 
the  industry.  A  slightly  better  tone  characterises 
the  iron  trade,  and  although  the  prospects  are  by 
no  means  satisfactory,  there  is  certainly  more  busi¬ 
ness  being  done.  Some  of  the  manufactured  iron 
makers  are  rather  busier  than  they  have  been  for 
some  months,  but  in  the  steel  trade  the  orders 
coming  forward  are  almost  all  for  immediate  deli¬ 
very,  while  there  is  only  a  moderate  weight  of 
business  being  done. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Co-operative  Home  Industries’  Society.  — 

J.  P.  ( Newton  Abbott)  writes  “  The  premises  and 
interest  of  the  ‘  Home  Industries’  Agency  ’  have 
been  taken  over  by  the  new  society  at  la.  Princes 
Street,  Hanover  Square,  where  further  information 
may  be  obtained.” 

Novelties  in  Arithmetic. — Worker  writes:— 
“Write  down  any  amount  under  £10  in  pounds, 
shillings,  and  pence,  and  any  less  amount  under  it 
composed  of  the  same  figures  reversed  in  position ; 
then  subtract  this  from  the  upper  row  of  figures  ; 
again  reverse  the  figures  of  this  amount,  and  add 
them  together  :  the  total  will  always  be  £12  18s.  lid., 
no  matter  what  figures  are  used  under  £10  and  over 
£1.  Thus  :— 
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Why  is  it  ?  ” 

II.— Questions  Answered  by  Editor  and  Staff. 

Testing  Lightning  Conductors.— J.  N.  (Fork). 
— Lightning  conductors  should  be  frequently  tested 
for  electrical  continuity  and  conductivity.  There 
can  bo  only  one  effectual  method  of  doing  this.  A 
light  wire  cable  of  known  resistance  must  be  taken 
to  the  point  of  the  conductor,  and  there  made  fast 
by  a  thimblo  passing  over  the  point,  or  a  sleeve 
or  a  shackle  clamped  to  the  conductor,  so  as  to 
mnko  a  clean  metallic  contact  with  the  rod.  At 
the  ground  end  of  this  cable  there  must  be  a  testing- 
battery  giving  a  strong  current,  and  a  direct  read¬ 
ing  ammeter  or  a  galvanometer  and  set  of  resist¬ 
ance  coils.  Wo  have  to  find  the  resistance  of 
the  lightning  conductor,  and  compare  that  with 
its  normal  resistance  with  sound  joints.  This 
may  be  done  with  a  direct  reading  ammeter  and  a 
strong  battery  in  circuit  by  first  noting  the  number 
of  amperes  obtained  through  the  testing  cables 
alone,  and  then  noting  the  difference  with  the 
lightning  conductor  on  circuit.  For  instance  :  a 
copper  conductor  i  in.  in  diameter  and  2J0  ft.  in 
height  should  have  a  resistance  of  0  011  ohm.  ;  and 
a  7/22  cable  of  the  same  length  should  have  a  resist¬ 
ance  of  0‘49  ohm.  With  a  battery  of  six  Hellesen 
testing  cells  in  series,  we  should  get  two  amperes  of 
current  through  cable  and  conductor,  connections 
being  made  at  point  and  base.  If  the  current  ob¬ 
tained  is  1  ampere,  or  only  the  fraction  of  an  am¬ 
pere.  we  may  suspect  a  corroded  joint,  and  should 
test  the  conductor  joint  by  joint  until  it  is  found. 
If  the  conductor  appears  to  be  all  right  above 
ground,  it  must  next  be  tested  at  earth  by  driving 
a  stout  copper  rod  into  the  earth  near  its  base, 
and  connecting  this  with  the  battery  and  testing 
instruments.  Faults  are  common  here  at  this 
point.  They  are.  mainly,  corroded  junction  of  rod 
with  earth  plate  and  dry  earth.  Several  pails  of 
water  will  remedy  the  latter  defect.  Tests  made 
by  the  aid  of  a  bridge,  set  of  coils,  and  galvano¬ 
meter  are  most  accurate,  but  previous  training  in 
the  use  of  these  instruments  is  necessary.  Tests 
made  with  an  ordinary  galvanometer  alone  are  not 
reliable,  as  only  the  continuity  of  the  electric  con¬ 
ductor  can  be  thus  ascertained,  whilst  its  capacity 
is  the  most  important  feature. — G.  E.  B. 

Iron  for  Electro-Magnet.— J.  51.  (Kirkham).— 
Swedish  iron  is  best  for  cores  of  electro  magnets,  j 
because  it  is  tough  and  soft,  but  any  good  soft  iron  ; 
will  serve  your  purpose.  It  may  be  obtained  from  - 
any  ironmonger  or  tool  merchant-  (See  advertise¬ 
ments  in  Work.) — G.  E.  B. 


Cottage  Designs.  —  W.  H.  B.  (Salford).  —  In 
reference  to  the  letters  e  m  i  represented  on  plan, 
e  represents  the  scullery  or  back  kitchen  ;  the  size 
of  same  is  10  ft,  by  8  ft.  The  letter  m  represents  the 
ashpit,  which  is  only  3  ft,  by  3  ft.  sauare,  which  is 
quite  large  enough  for  the  cottages  they  are  in¬ 
tended  for ;  and  the  letter  i  does  represent  the  back 
ard,  as  you  say.  The  plans  and  specification  would 
e  sufficient  for  you  to  get  an  estimate  from.  I  have 
omitted  in  my  specification  what  you  say :  “  gas  and 
water  pipes,  and  fire-grates.”  The  reason  for  my  so 
doing  was  that  if  they  were  erected  in  a  country 
place,  they  could  not  have  gas  or  water  pipes,  as 
they  generally  use  oil  lamps,  and  the  water  they 
use  is  from  a  well,  and  is  therefore  pumped  up.  If 
you  wanted  to  get  an  estimate  from  three  or  four 
contractors,  you  would  almost  be  compelled  to  have 
bills  of  quantities  taken  out,  and  in  these  quantities 
there  would  be  a  lump  sum  set  down  for  pumps 
and  fire-grates.  You  also  ask  me  if  I  would  advise 
you  to  engage  an  architect  to  superintend  their 
erection  or  not.  No,  certainly  not,  if  you  engaged  a 
thoroughly  practical  builder.  My  originals  were 
drawn  to  a  scale  of  4  ft.  to  1  in. — W.  B. 

Plates  for  Micro.  Photography.  —  Micro.— 
There  are  no  plates  on  the  market  specially  suitable 
for  your  purpose ;  but  if  you  used  some  developer 
which  gives  very  transparent  glass  in  the  high 
lights  of  the  picture,  you  ought  not  to  get  any  grey 
surface  when  magnified.  Have  you  tried  hydro- 
quinoue  or  ferrous  oxalate  ?  I  presume  you  made 
your  transparencies  by  reduction  from  a  large 
picture,  which,  of  course,  allows  for  considerable 
magnification.  If  you  made  them  direct  it  would 
account  for  the  grain.  Failing  the  above  developers, 
or  if  they  will  not  answer  your  purpose,  you  must 
sensitise  your  plate  yourself  with  collodion,  etc.,  as 
for  the  wet  process  in  the  “good  old  days.”  This 
should  not  give  you  the  faintest  shade  of  grey  in 
the  high  lights,  as  it  will  give  perfectly  clear  glass. 
—A.  R. 

Continuous  Alarm  Bell.— C.  S.  L.  (Manchester). 
—Your  correspondent  aims  at  a  continuous  alarm 
bell  for  cycle  ;  his  idea  would  certainly  work.  The 
arm  marked  2  would  have  to  be  of  an  elastic  or 
springy  nature,  so  as  to  press  the  wheel  3  down 
on  the  tire  of  the  bicycle.  The  small  rubber  tire 
on  the  wheel  3  would  be  better  flat,  or  even  hollow, 
thun  round  as  shown.  In  continuous  alarms  it 
is  desirable  that  the  bell  should  be  silenced  on  occa¬ 
sion  ;  there  is  no  arrangement  shown  to  accomplish 
it.  About  a  dozen  patents  exist  of  continuous 
alarms.  I  may  refer  to  two  which  your  corres¬ 
pondent  may  procure  of  Mr.  R.  E.  Phillips,  Patent 
Agent,  Royal  Court  Chambers,  70  and  72,  Chancery 
Lane,  London.  W.C.— Purdon’s  Patent,  No.  3717 
(1877),  price  2d.  :  Rudling's  Patent,  No.  3182  (1883), 
price  Sd.,  with  drawings.— A.  S.  P. 

Motor.— Amateur.— The  price  per  lb.  of  No.  36 
silk-covered  wire  is  about  11s.,  but  in  buying  small 
quantities  you  may  have  to  give  a  little  more ;  as  to 
how  many  yards  go  to  the  lb.  in  such  a  fine  wire 
greatly  depends  on  the  quality  of  the  silk  covering. 
You  are  anxious,  you  say,  of  making  the  little  model 
in  Yol.  III.,  No.  151 :  if  you  mauage  to  get  20  yards 
of  No.  36  on  to  the  armature  you  will  be  right,  and 
this  will  cost  you  about  2s.— J.  B. 

Dry  Plates  Backing. — J.  51.  (Derby).  —  The 
following  formula  will  be  found  to  answer  every 
purpose  :— Obtain  some  burnt  sienna,  ground  in 
water,  from  the  oil  and  colour  shop,  say.  a  quarter 
of  a  pound— the  exact  quantity  is  immaterial— add  a 
little  mucilage  of  gum-arabic,  and  then  thin  down 
to  the  consistence  of  a  thick  cream  with  equal  parts 
of  methylated  spirit  and  water;  to  this  quantity 
add  about  an  ounce  of  burnt  sugar  or  caramel,  and 
stir  it  well  together,  and  then  with  a  stiff  brush 
paint  thinly  on  the  back  of  the  plates,  and  set  them 
in  a  dark  room,  face  to  the  wall,  to  dry.  which  they 
soon  will  do.  Caramel  alone  is  not  suitable  as  it  is 
too  long  drying,  and  when  mixed  with  spirit  the 
colour  is  too  much  diluted  to  be  an  effective  back¬ 
ing.  The  mucilage  is  added  to  prevent  the  colour 
rubbing  off  when  dry.  This  backing  will  not 
interfere  with  the  development  in  any  way  if  left 
on  the  plates,  but  it  is  more  convenient  to  wash 
it  off  under  the  tap  of  the  dark  room  before  begin¬ 
ning.— D. 

Piano  Iron  Frame.— An  Old  Subscriber.— 1 
do  not  comprehend  your  reason  for  making  a  pat¬ 
tern  for  iron  frame,  since  you  can  purchase  them 
ready-made  ;  but  probably  you  intend  to  make  one 
that  differs  from  the  ordinary.  They,  generally 
speaking,  allow  a  in.  to  the  foot  for  contraction  in 
casting  iron  frames.  5Iake  your  scale  to  shape  of 
your  frame,  where  the  pins  are  wanted,  out  of  a 
piece  of  zinc,  and  punch  holes  through,  and  send  to 
Birmingham  with  your  pattern.  You  can  make  a 
cheap  bronze  for  your  iron  frame  by  mixing  bronze 

fiowder  with  French  polish  ;  in  this  way  it  forms  a 
acquer.  But  I  can  recommend  to  you  Ardenbrite 
Liquid  Gold — advertised  in  the  pages  of  Work— if 
you  require  good  results  and  brilliancy.  Write  to 
E.  Whitfield,  Regent  Foundry,  Small  Heath,  Bir¬ 
mingham,  who  makes  every  description  of  iron 
frame,  and  casts  from  your  own  pattern.— T.  E. 

Coach-Painters'  Books  and  Pencils.— Young 
Beginner.— The  best  kind  of  pencils  you  can  buy 
for  fine-lining  are  sable  and  ox-hair.  I  do  not  know 
of  any  retail  seller  who  issues  a  list  of  same.  Coach- 
painters'  pencils  or  liners  can  be  bought  at  most 
shops  where  they  sell  colours.  I  send  for  mine 
to  James  Smith  &  Son.  goldbeaters,  39.  Bridce 
Street.  5Ianchester.  who  keeps  very  good  lining 
pencils  of  every  description,  made  specially  for 
liners.  The  sable  and  ox-hair  are  sold  by  numbers, 
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from  No.  1  to  No.  8.  The  seller  calls  them  by  a 
different  name  to  what  a  coach-painter  would, 
namely:  No.  1,  larlc  ;  No.  2,  crow  ;  No.  3,  duck  ;  No. 
4,  goose;  No.  5,  extra  goose;  No.  6,  swan;  No.  7, 
large  swan  ;  No.  8,  extra  large  swan.  The  painter 
calls  No.  1  a  fine  liner,  No.  2  strong  fine  liner,  No.  3 
fine  quarter  liner.  No.  4  quarter  liner.  No.  5  strong 
quarter  liner.  No.  6  picking-out  liner.  No.  7  three- 
quarter  liner,  No.  8  broad  picking-out  liner,  which 
stripes  a  line  over  an  inch  wide,  useful  for  mould¬ 
ings.  The  prices  range  from  lid.  for  No.  1 
fine  liners,  up  to  Is.  for  No.  8  broad  picking- 
out  pencil.  You  should  read  carefully  the  articles 
on  ”  Sign  Writing  and  Lettering,"  by  H.  L.  Ben- 
well,  in  the  first  volume  of  Work.  A  most  useful 
little  book  to  carry  in  one’s  pocket,  to  refer  to 
when  working,  is  “  The  Ornamental  Penman’s 
Pocket-book  of  Alphabets.”  It  can  be  bought  at 
most  of  the  large  booksellers'.  There  is  a  good 
shilling  book  on  “Heraldry”  published  by  J.  Bar¬ 
nard,  and  on  page  30  it  gives  the  metals  and  colours 
used  in  heraldic  work,  giving  the  heraldic  title,  and 
showing  how  they  are  engraved.  To  understand 
it,  you  must  refer  to  the  first  plate  of  engravings, 
under  the  title  of  “  Furs,  Partitions,  Lines,  etc.” 
This  is  the  first  step  towards  learning  heraldry 
painting.  Thereisa  “  Handbook forC’oach-painters,” 
edited  by  G.  A.  Thrupp,  price  Is.,  and  Boag’s  “  Prac¬ 
tical  Guide  to  Coach-Painting,”  price  12s.  Gd.  Some 
articles  on  this  subject  by  a  practical  hand  will 
shortly  be  given  in  Work.— W.  P. 

Cycle  Works.— Anxious  Onic  makes  a  mistake 
in  proposing  to  commence  cycle  making  without 
some  practical 'knowledge  of  the  business.  There 
seems  to  be  a  prevailing  notion  that  fortunes  are  to 
be  made  in  cycle  making,  and  that  anybody  can 
make  them,  whether  butcher,  or  baker,  or  candle¬ 
stick  maker.  I  know  a  butcher  who  has  actually 
started  a  cycle  hiring  and  repairing  shop,  and  who 
cannot  intelligently  tighten  a  pedal  nut  with  a 
wrench.  In  starting  cycle  building,  Anxious  One 
would  have  to  employ  a  skilled  practical  man  to 
conduct  his  business.  The  output  of  machines  per 
week  would  very  much  depend  on  the  plant  pro¬ 
vided.  For  instance,  with  a  plant  costing  £1,000, 
seven  or  eight  men  would  turn  out  a  dozen 
machines ;  with  plant  costing  £50,  twelve  to  four¬ 
teen  men  would  be  required,  a3  a  much  greater 

Eart  of  the  work  would  have  to  be  done  by  hand. 

abour  wages  run  from  30s.  to  3Gs. ;  a  competent 
foreman  or  manager  from  50s.  to  60s.  A  great 
many  fittings  for  bicycles  are  in  the  market  by 
manufacturers  who  do  not  make  machines,  but 

Earts  only,  such  as  hubs,  ball  heads,  ball  bottom 
rackets,  chains,  chain  wheels,  cranks,  pedals, 
saddles,  bells,  etc.,  ;  the  stampings  are  bought  at 
about  Gd.  per  ib„  steel  tubes  in  14  ft.  and  15  ft. 
lengths,  rims  made  up,  tires  of  all  kinds.  A  proper 
plant,  to  turn  out,  say,  a  dozen  machines  weekly, 
would  comprise  a  gas  engine,  several  lathes,  ver¬ 
ticals,  milling  machine,  slotting  and  planing 
machine,  hub  boring  vertical,  spoke  header,  two 
enamelling  stoves,  three  or  four  forges,  and  the 
same  number  of  blowpipes,  a  dozen  or  so  vices,  rim 
dividing  and  coring  apparatus,  spoke-cutting  and 
screwing  machine,  wheel  welding  stands,  with  a 
large  lot  of  smaller  tools,  and  the  lot  would  cost 
several  hundred  pounds— probably  £1,000.— A.  S.  K. 
Grandfather’s  Clock.  —  Try  Again.  —  From 
your  note,  I  am  of  opinion 
that  you  have  not  got  the 
spring  which  throws  the 
rack  in  its  place ;  or,  if 
that  is  right,  then  per¬ 
haps  the  rack-tail,  which 
falls  on  the  snail,  is  bent, 
and  gets  caught  against 
something.  SeeAhatthe 
spring  is  in  its"  proper 
place  :  also  that  the  rack 
is  perfectly  free,  and  that 
the  tail  part  of  it  falls  fair 
on  the  3nail  or  graduated 
circle  that  is  fixed  to  the 
hour  wheel.  I  think  you 
will  find  it  is  one  or  other 
of  the  above  faults.  The 
spring  should  throw  the 
rack-arm  down  to  bottom 
part  of  notch  in  snail,  and 
be  still  pressing  slightly 
when  t  here,  so  as  to  ensure 
it  striking  the  long  hours 
correctly.  See  to  this, 
and  if  still  wrong,  write 
again. — A.  B.  C. 
Gilding.— Novice.— When  you  have  gilded  the 
ornaments,  you  can  burnish  the  parts  you  wish  to 
look  bright,  and  leave  the  other ;  or  you  can  apply 
either  of  the  following Take  a  little  vermilion 
ground  up  with  white  of  egg  and  red  lead,  or  yellow 
ochre  and  red  lead  mixed  with  parchment  size,  or 
the  terra  di  Sienna  slightly  burnt  and  mixed  with 
a  small  proportion  of  red  lead ;  apply  with  a 
camel’s-hair  pencil  to  the  parts  you  wish ’matted.— 
W.  E.  D.,  Jr. 

Tire  Solution.— F.  L.  (TunstalT).— Cut  the  ends 
of  the  tire  clean— the  longer  the  slant,  the  better ; 
get  rubber  solution,  (not  tire  cement);  smear  both 
the  slants  of  the  tire  with  it.  Let  stand  before 
joining  for  an  hour  or  two ;  then  join  carefully  and 
press  together.  Of  course,  the  tire  must  be  entirely 
off  the  wheel  while  doing  this. — A.  S.  P. 
Magic-Lantern.  —  Lux. — Before  you  read  this 

Sou  will  probably  have  seen  an  article  on  magic- 
mtern  construction.  Sec  Work,  Nos.  174  and  179. 


Hook. 


Milling  Machine.  —  Swinton. — I  wish  your 
sketch  and  questions  had  been  more  clear,  as  I  am 
not  sure  that  I  quite  understand  them.  But,  taking 
your  apparent  data,  the  case  stands  thus  (see 
sketch).  Bevel  wheels.  A,  B,  are  equal.  Worm 
wheel  D  has  forty  teeth,  and  worm  c  is  single- 
threaded.  Therefore,  it  will  take  forty  turns  of 
spindle  No.  2  to  turn  the  worm  wheel  D,  and  the 
work,  as  I  understand. your  sketch,  round  once. 
Your  “bar”  or  “slide"  is  traversed  by  spindle 
No.  1,  which  has  a  double-threaded  screw  of  eight 
threads  per  inch,  taking,  therefore,  four  turns  to 
traverse  it  1  in.  Consequently,  if  you  wanted  to 
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cut  a  thread 
of  1  in.  pitch 
on  your  f 

work,  then  - 

spindle  No.  1 
would  have  to  turn 
revolution  of  No.  2. 
mill  a  spiral  of  2  in. 
spindle  No.  I  must 
while  No.  2is  turn- 
wheels  must  be  in- 
tioned  to  these 
a  wheel  must  be 
No.  2  with  '  eight 
ber  of  teeth  of  that 
as  you  have  no  in- 
the  wheels  must  be 
tional.  You  may 
No.  1  and  100  teeth 
remark  on 
which  you 
cut  being 
threaded,  2 


'4'’ 
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four  times  to  one 
But  you  want  to 
pitch,  therefore 
turn  eight  times 
ing  once.  Your 
versely  propor- 
figures  — that  is, 
put  on  spindle 
times  the  num- 
on  No.  1.  And 
termediate  stud; 
directly  propor- 
put  20  teeth  in 
in  No.  2.  You 
the  thread 
require  to 
three- 
in.  pinch  : 
“  I  suppose 
one  of  the 
threads  will 
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A 
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make  a  complete  revolution 
in  6  in.  of  length  on  shaft.” 
There  you  are  wrong ;  it 
will  make  a  complete  revolu¬ 
tion  in  2  in.  of  length.  The 
three-threaded  spiral  is  ob¬ 
tained  by  starting  to  cut  at 
three  equidistant  points  on 
thecircumference.  The  gene¬ 
ral  "  rule  to  get  wheels  for 
any  pitch  of  spiral  ”  is  to 
make  the  wheels  inversely  proportional  to  the 
required  speeds  of  the  two  spindles.  If  I  have  mis¬ 
understood  your  meaning,  you  must  please  make 
a  complete  sketch  of  arrangement  of  machine.— J. 


Milling  Machine 
Parts. 


Check  Cash  Till.— S.  A.  L.  (Portsmouth).— Your 
query  is  very  vague :  yrou  do  not  say  whether  you 
want  an  automatic  till,  or  a  revolving  paper  on  which 
amounts  taken  are  to  be  written  through  an  open¬ 
ing.  Nearly  every  conceivable  motion  for  check 
tills,  electrical  and  otherwise,  has  been  patented. 
If  you  want  a  till  to  distinguish  and  register  coins 
according  to  their  values,  you  should  have  m  your 
till  an  inclined  channel  with  different-sized  slots 
in  its  bottom,  according  to  the  coins  toi  be  entered, 
commencing  with  the  smallest,  then  each  coil  will 
roll  on  until  it  reaches  its  propor  slot,  in  slipping 
through  which  it  may  make  an  electrical  contact, 
and  through  a  small  electro-magnet  priok,  or  other¬ 
wise  mark  on  paper  wrapped  round  a  revolving 
barrel  placed  parallel  to  the  selecting  channel,  and 
ruled  with  spaces  for  each  denomination  of  coin. 
The  electrical  contacts  may  be  made  by  causing  the 
coins  in  falling  to  pass  between  and  press  against 
light  spring  wires  of  each  side.  A  Leclanchd  cell 
wonld  be  sufficient  to  work  this  arrangement. — 
F.  C.— [An  article  will  appear  shortly.— Ed.] 

Phonograph.— \Y.  F.  (Birmingham).  —  These 
articles  appeared  in  Nos.  167,  1G9,  and  174. 

Balloon  Making.— Amateur  Balloonist.— 
We  presume  that  our  correspondent  does  not  pro¬ 
pose  to  construct  such  machines  as  will  enable  him 
to  endanger  his  own  neck  and  those  of  his  friends, 
but  toy  balloons  only.  For  making  these  he  will 
find  directions  in  Work.  In  Vol.  III.,  p.  134,  No. 
113,  is  an  article,  with  diagrams,  on  the  construc¬ 
tion  of  fire-balloons  in  paper,  and  more  on  the  same 
subject,  also  illustrated,  in  Vol.  II.,  pp.  245  and  427, 
Nos.  67  and  81.  In  Vol.  II.,  p.  762,  No.  99,  are  in¬ 
structions  for  making  gas-balloons  in  silk.  There 
are  besides  various  hints  on  balloon  making  scat¬ 
tered  through  the  columns  of  “  £nop.”— M.  M. 

Trousers  Stretcher.— Koric.— Unless  Koric  is 
a  wood-worker,  he  would  not  make  a  good  job  of 
this  in  wood,  and  I  cannot  advise  him  to  try  to 
make  one  in  metal. — B.  A.  B. 

House  Painting  and  Decorating.— W.  H.  C. 
(Homerton).— Yours  is  a  very  worthy  and  com¬ 
mendable  desire.  The  best  school  wherein  to  learn 
“better-class  work”  is,  of  course,  in  better-class 
heuses  and  firms  than  the  one  you  have  qualified 
with.  If  you  are  without  “encumbrances,”  and 
have  confidence  in  your  own  intelligence  and  smart¬ 
ness,  you  should  make  a  change.  This,  I  know,  is  a 
serious  matter :  leaving  a  constancy  for  the  vicissi¬ 
tudes  of  the  “  casual  ”  London  journeyman’s  life. 
But  there  is  nothing  like  such  a  change  for  opening 
the  eyes  of  the  young  journeyman.  A  trip  to  the 
North  of  England  or  to  Scotland— the  large  cities,  of 


course— would  be  a  revelation  to  you.  You  would 
doubtless  soon  get  a  job  if  you  deserved  it,  and 
would  have  a  fair  chance;  any  tradesman  coming 
from  London  usually  gets  this.  Some  of  the  leading 
Scotch  decorators  have  saloons  like  art  galleries  or 
palaces.  This  is  a  fact.  And  the  work  done  up  in 
the  North  is,  if  anything,  superior  to  the  best  West 
End  trade  of  London.  “  The  race  is  always  to  the 
swift"  nowadays,  so  spare  no  pains  to  improve 
your  craftsmanship  whilst  you  are  young.  Now 
with  regard  to  books :  I  can  confidently  recommend 
the  papers  on  plain  work  in  Vol.  I.  of  this  magazine. 
If  you  have  not  read  them,  then  send  7s.  Gd.  to  the 
publishers  for  the  volume.  Vol.  II.  contains  a  series 
on  graining,  practical  and  “understandable.”  Vol. 
III.  contains  much  that  is  useful  in  your  line,  be¬ 
sides  several  practical  papers  on  decorative  work. 
You  should  first  understand  common  work  not 
“pretty  well,”  but  thoroughly ;  not  only  how  ’tis 
done,  but  why  it’s  done  that  way.  I  can  recommend 
nothing  more  valuable  to  the  professional  worker 
than  the  “  Journal  of  Decorative  Art.”  (See  advt.  in 
Work  back  numbers).— London  Decorator. 

Picture-Frame  Mitre  Splitting.— J.  B.  (St. 
Helen's). — J.  B.  wants  to  know  how  to  put  together 
without  splitting  the  ends  of  the  wood.  This  is  a 
learner’s  trouble  always,  and  may  proceed  from 
various  causes  :  as  at  one  corner  he  might  start  the 
split  by  faulty  boring  for  the  pin  or  screw,  or  in 
sawing  for  the  mitx-e  slip  or  dowel.  The  next 
corner  he  may  split  by  putting  in  nail,  screw,  or 
slip  too  large  for  the  hole  or  cut ;  the  next 
corner  he  may  drive  at  the  wood  in  nailing  too 
hard  ;  the  next  he  may  punch  in  the  nail  or  turn  in 
the  screw  to  be  below  level  of  surface  without 
having  well  countersunk  the  edge  of  the  hole.  In 
any  of  these  cases  a  little  forethought  averts  the 
evil.  As  the  answer  is  for  others  as  well  as  your¬ 
self,  each  shall  be  reviewed  to  see  which  fits  your 
trouble.  A  good  joint  well  glued  needs  nothing 
else  to  hold  it;  or,  if  a  light  frame,  when  the  glue 
is  dry  drive  in  a  needle  (these  are  sold  for  this  pur¬ 
pose),  or  by  “  cleats,”  illustrated  in  Work  No.  1G3. 
If  you  use  nails  or  screws  for  a  heavier  frame,  bore 
the  holes  with  the  archimedean  drill :  this  will  not 
split  the  hardest  cross-grained  wood.  They  can  be 
bought-the  stock  and  six d rills— from 9d.  upwards  ; 
it  is  far  better  than  bradawls  or  gimlets.  For 
screws,  the  separate  pieces  of  the  frame  have  to  be 
bored  with  drills  of  two  sizes ;  the  hole  in  the 
pressing-up  joint-piece  that  takes  the  stem  of  screw 
or  head  ipart  of  the  nail  must  be  large  enough  for 
the  screw  or  nail  to  go  in  with  the  pressure  of  the 
finger  if  in  hard  wood,  and  the  drawing-to  parts  of 
frame  joint  must  have  the  hole  only  as  much 
smaller  that  the  nail  will  drive  or  screw  thread-cut 
in  without  splitting.  It  is  a  good  plan  to  roughly 
cut  a  mitre  to  two  pieces  of  wood,  and  try  how 
tight  the  nail  or  screw  can  be  forced  in  without 
splitting  the  wood  ;  this  will  decide  what  size  drills 
you  must  use  for  the  job.  Use  a  rose-bit  to  counter¬ 
sink  for  head  of  screw ;  let  the  cone  of  head  of 
screw  press  most  on  the  heel  of  joint,  not  the  toe  ; 
if  on  the  toe,  it  acts  as  a  blunt  wedge,  and  is  quite 
apt  to  split  brittle  wood.  If  you  hold,  the  mitre  in  a 


hammer  the  wood  clumsily,  it 
will  be  sure  to  split  the  frame 
at  the  pressing-up  side,  for  the 
simple  reason  that  you  are 
making  the  side  of  the  nail  a  ! 

wedge  to  do  the  splitting  with¬ 
out  being  aware  of  it.  Look  — 

at  the  sketch  above  of  a  -  ^ 

nailed  mitre  joint;  a  b  is  the 
nail ;  by  over  driving  the  part  C  it  slides  down  the 
joint  (here  shown  far  beyond  what  it  would  ever  be 
driven  to  show  the  effect) ;  the  hole  which  was  in 
the  direction  of  A  is  carried  in  the  direction  of  D, 
and  the  rigid  nail  becomes  a  cleaving  iron  to  split 
the  wood  towards  E.  For  very  heavy  frames  that 
will  have  rough  driving,  it  is  usual  to  allow  for  this 
sliding-down  of  joint  by  boring  holes  for  nails  or 
screws  a  little  up  out  of  line,  to  allow  for  drawing- 
down  of  joints. — J.  C.  K. 


Gilding  Cards,  etc.— Amateur.— To  gild  the 
edges  of  books  and  cards  is  not  a  very  easy  opera¬ 
tion  for  an  amateur,  but  it  can  be  done,  and  I  will 
give  the  necessary  instructions  in  as  few  words  as 
possible.  For  the  operation  the  following  appa¬ 
ratus  and  materials  will  be  required  :  A  lying  press 
(described  in  Work),  pair  of  gilding  boards,  one  or 
two  steel  scrapers,  a  hard  brush,  a  piece  of  bole, 
a  square  of  blacklead,  some  size,  a  flat  camel’s-hair 
brush,  cushion,  knife,  and  leaf  gold,  flat  burnisher, 
etc.  Having  procured  all  these  things,  proceed  in 
the  following  manner.  Take  the  book  and  place  it 
carefully  between  the  gilding  boards,  which  are 
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simply  two  pieces  of  hard  wood  about  4  in.  thick, 
longer  than  the  book,  and  about  3  in.  broad.  The 
book  should  have  been  previously  cut  on  the  edge. 
The  gilding  boards  should  be  flush  with  the  book 
edge  :  this  is  now  placed  in  the  press,  keeping  the 
boards  flush  with  the  press  cheeks.  A  lying  press 
is  really  a  bookbinder’s  vice;  the  press  must  be 
screwed  up  very  tight.  The  edge  should  now  be 
scraped  with  a  steel  scraper  until  perfectly  smooth. 
A  little  bole  (which  is  a  red  earthy  substance)  and 
blacklead  are  mixed  and  applied  over  the  edge 
with  a  wet  sponge;  the  edge  is  then  brushed  over 
with  the  hard  brush  until  it  is  perfectly  dry  and 
•shining.  The  size  is  composed  of  white  of  egg  and 
water,  1  of  egg  to  7  of  water.  As  much  leaf  gold  as 
will  cover  the  edge  is  taken  out  of  the  book  and 
carefully  laid  and  blown  out  straight  upon  the 
cushion ;  it  is  cut  with  the  knife  to  any  desired 
size  ;  each  piece  is  taken  up  from  the  cushion  with 
a  broad  piece  of  paper  which  has  been  previously 
passed  over  the  hair  of  the  head ;  all  the  gold 
required  for  the  edge  must  be  so  taken  up.  Now, 
having  done  so,  apply  the  size  to  the  edge  with  the 
flat  camel’s-hair  brush,  and  while  the  size  is  wet 
take  up  one  of  the  slips  of  paper  with  the  gold  leaf 
adhering  to  it,  and  carefully  transfer  the  gold  to  the 
edge.  When  the  entire  edge  has  been  covered 
with  gold,  leave  it  to  dry,  which  will  be  some  time. 
When  almost  dry,  take  a  piece  of  hard  paper,  such 
as  cream-laid  note,  and  one  of  the  burnishers,  and 
rub  over  the  edge  with  the  burnisher,  keeping  the 
paper  between  the  edges  and  the  burnisher.  This 
is  called  rubbing  down.  The  edge  should  now 
have  a  dull  appearance,  and  neither  holes  nor 
patches  in  the  gold  should  be  seen ;  if  any  do 
appear,  they  should  be  made  good  by  cutting  small 
pieces  of  gold  and  lifting  them  from  the  cushion 
with  a  small  pad  of  cotton-wool  and  breathing 
upon  the  place  to  be  mended,  the  gold  being  after¬ 
wards  pressed  on  with  the  cotton  wool,  'the  edge 
should  be  again  rubbed  down  and  left  to  become 
“bone”  dry.  When  in  this  state  it  should  be  bur¬ 
nished.  Burnishers  for  this  purpose  are  made  of 
agate,  iron  stone,  and  pebble  ;  they  are  flat-shaped, 
and  vary  from  1  in.  to  2  in.  in  breadth.  The  bur¬ 
nisher  is  held  in  a  convenient  position  in  the  hand 
at  an  angle  of  45’  to  the  book,  and  pressure  is 
applied  from  the  shoulders,  which  is  worked  back¬ 
wards  and  forwards  during  the  operation.  The 
modus  operandi  for  cards  are  quite  the  same.  It 
will  be  difficult,  I  know,  to  understand  all  this  from 
a  written  description.  I  cannot  give  drawings 
which  would  make  the  matter  any  plainer.  How¬ 
ever,  Amateur  must  j  ust  try,  and  if  he  comes  to  a 


IV.— Questions  Answered  by  Correspondents. 

Lead  Weight.— Eddifra  writes,  in  answer  to 
W.  W.  W.  ( Nottingham )  (see  No.  169,  page  62) : — 
“I  see  the  sketch  I  sent  is  not  quite  plain  enough. 
a  in  the  former  should  be  opposite  the  joint  of  tbe 
two  lower  boxes — i. e. ,  the  drag  and  the  middle  box 
part.  I  have  sent  another  view  ;  in  this  ab  is  tbe 
position  of  the  joint  of  the  pattern.  You  will  see 
that  the  joint  of  pattern  must  be  where  it  is,  or  it 
would  not  be  possible  to  draw  the  pattern  out  of 
the  sand.’’ 


Camp  Cot. — V.  D.  ( London .  TV.)  writes  to  F.  K. 
( Staveley )  (see  No.  167,  page  174) “  ‘  The  best  sort  I 
know  is  a  very  simple  one,  consisting  of  two  ends 
and  two  side  poles,  with  a  bottom  of  strong  canvas 
and  leather,  sewn  so  as  to  slip  over  one  pole  and 
buckling  to  the  other  side  and  at  the  head  and  foot, 
so  as  to  be  tightened  as  required.  Tbe  ends  should 
be  strongly  fastened  together,  and  the  sides  should 
slip  easily  into  holes  cut  in  the  four  legs.  Thick 
male  bamboos  are  best  for  the  sides ;  the  length 
and  width  should  be  according  to  the  size  of  the 
person  requiring  it.'  This  is  copied  from  A.  A.  A. 
Kinlock's  book,  ‘  Large  Game  Shooting  in  Thibet 
and  the  North-West.’  If  F.  Iv.  could  have  the 
sketch  of  the  bedstead,  it  would  give  him  more  idea 
of  it,  for  the  copied  written  description  is  rather 
limited.  The  bedstead  is  well  worthy  of  a  proper 
portrait  in  Work,  as  it  is  so  simple,  and  so  quietly 
and  easily  put  together  and  taken  to  pieces ; 
and  wooden  poles  for  the  sides  might  be  substituted 
for  the  bamboos,  which  might  be  expensive  and  not 
so  easily  got.’’— ( V.  L>.  should  submit  a  sketch— a 
rough  one  could  be  set  right  by  our  artist.— Ed.) 
S.S.  "Great  Eastern.”- G.  J.  M.  ( Liverpool ) 
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difficulty  he  must  write  again.— G.  C. 

Piano  Making.— Iron  Frame.— The  back  for  writes,  in  reply  to  Model  S.S.  (sec  No.  155,  "page 
iron  frame  piano  is  the  same  as  described  in  Work,  814):— “The  following  are  the  particulars  of  the 
with  the  exception  that  you  will  only 
require  six  uprights  or  bracings,  as  the 
strain  is  taken  off  the  back,  in  a  great 
measure,  by  the  iron  frame.  You  can 
obtain  frame  fromW.  Hughes,  37,  Drury 
Lane,  W.C.-T.  E. 


HI  — Questions  Submitted 
Headers. 


to 


*,*  The  attention  and  co-operation  of  readers  oj 

Work  are  invited  for  this  sect  ion  of  “  Shop." 

Ribbon  of  Bruges. —  A.  C.  G. 

( Hampstead )  writes “  Will  a  reader 
kindly  tell  me  how  to  make  ‘Kibbon  of 
Bruges  ’  ?  ” 

Piano  Panels.— J.  D.  (Ipswich)  writes: 

— “  I  shall  feel  obliged  if  any  reader  could 
advise  me  what  to  put  in  the  panels  of 
my  piano  instead  of  the  silk." 

Stain.— Amateur  writes  :—"  I  have 
a  kitchen  dresser  which  is  grained  and 
varnished  oak  colour,  and  I  want  to 
stain  it  mahogany.  Will  some  brother 
reader  kindly  advise?” 

Masons'  Marking  Red.  —  Mason  writes:  — 
“Could  any  kind  reader  inform  me  where  I  can 
buy  a  kind  of  red  stone,  which  is  commonly  called 
‘masons'  marking  red’ — it  is  used  to  mark  on 
stone— and  the  price  ?  ” 

Bamboo.— Rufus  writes  : — “  I  have  a  quantity  of 
bamboo  canes  which  I  am  desirous  of  working  up 
into  fancy  articles.  Will  some  fellow  reader  kindly 
inform  me  the  easiest  way  of  bending  them  for 
curves,  etc.  ?  I  am  only  an  amateur,  and  shall  be 
obliged  for  explicit  directions.” 

Soap.— Soap  writes  Will  any  reader  inform 
me  where  I  con  get  a  text-book  on  the  latest 
methods  of  soap  manufacturing ;  also  the  names  of 
a  few  makers  of  tbe  necessary  machinery  used  in 
the  making  of  soap  ?  ” 

Monogram.— Moreno  writes “  Having  of  late 
seen  such  tasty  designs  for  monograms  in  Work,  I 
should  be  much  obliged  if  some  of  your  artists 
would  design  one  for  me  with  my  initials,  J.  J.  H.” 

Perpetual  Fountain.— T.  J.  K.  (Upper  Hol¬ 
loway)  writes “  W ould  any  reader  be  kind  enough 
to  explain  how  to  make  a  perpetual  fountain,  or  to 
refer  to  a  back  number  giving  diagrams,  etc.,  for 
making  such?’’ 

Refuse  Destroyer.  —  Colonist  writes  :  —  “I 
should  feel  very  much  obliged  to  tbe  kind  readers 
of  your  excellent  paper.  Work— the  like  of  which 
does  not  exist  in  Australia— if  one  or  more  of  them 
would  furnish  me  with  information  as  to  the  best 
known  things  in  the  way  of  destructors  for  dealing 
with  town  and  city  refuse.” 


Fig.  L — Longitudinal 
Section. 


Fig.  2.  —  Trans¬ 
verse  Section. 


Fig.  2. 


dimensions  of  this  steamship:  2LOOO  tons;  length 
over  all,  692  ft. ;  depth  from  deck  to  keel,  60  ft. ; 
breadth,  80  ft. ;  breadth  across  paddle-boxes,  120  ft. ; 
paddle  engines,  1,000  h.-p.  ;  screw  engines,  1,600  h.-p. 
Built  by  Messrs.  Scott-Russell  &  Co.,  from  designs 
by  I.  IC.  Brunei,  Esq.” 

Tin  Canisters.  —  W.  M.  J.  R.  ( Bishopston, 
Bristol)  writes,  in  reply  to  Young  Reader  (see 
No.  168,  page  190) :— “I  shall  be  pleased  to  find  him  a 
market  for  the  tin  canisters,  if  they  are  of  any  value 
at  all.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres* 
pondente,  and  answers  only  await  space  in  SHor,  npon  which 
there  is  great,  pressure  A.  S.  C.  {Oldham);  S.  H.  (Preston) ; 
A  Tailor:  Tinker  Rending);  J.  H.  S.  {Hanleys;  A.  L.  C. 
{Camberwell''  :  S.  N.  M.  (Kilburn) ;  E.  C.  ( St.  John's  Wood',; 
Tamar:  Apprentice  Engineer:  Looking  Glass:  H.  H. 
(Hopworth);  W.  C.  ( Wal/ington) ;  W.  W.  H.  {Glasgow' :  A.  R. 
(Sccrrier);  J.  S.:  G.  H.  (Xatal,  S.  Africa );  A.  D.  C .  (Piicaple, 
iV.2?.);  W.  T.  S.  ( Ooddenham ) ;  Amatecu  Dentist  ;  J.  G.  (Fort 
Elizabeth,  S.  Africa) ;  E.  D.  (Burslem) ;  J.  E.  G.  (Carmarthen) ; 
G.  E.  V.  B.  <  Worcester) :  J.  H.  {Birmingham) ;  H.  B.  S.  (Liver¬ 
pool);  F.  P.  (London,  W.) ;  C.  E.  (Finsbtiry  Pavement);  H.  S. 
(Maidstone) ;  Reader  of"  Work.” 

NOTICE  TO  READERS. 

Among  next  week’s  contents  will  be  : — 
Watch  and  Clock  Cleaning  and  Repair¬ 
ing  ;  Whitening  the  Keys  of  Musical 
Instruments  ;  How  to  Build  a  Portable 
Stage;  Novel  Turning;  Rustic  Seat. 


“WORK”  PRIZE  SCHEME. 

THIRD  COMPETITION. 

Escape  from  Fire  Device. 
Following  on  with  our  Prize  Competition.1 
we  ask  public  co-operation  in  a  subject  ol 
world-wide  interest,  viz.,  Escape  from  Firi 
This  is  a  matter  which  concerns  every  indi 
vidual,  and  as  the  moment  of  emergenc 
arises  when  we  least  expect  it,  and,  as  event 
too  often  prove,  when  we  are  little  prepare, 
for  it,  not  a  small  service  will  be  rendere* 
to  the  readers  of  Work  and  to  the  public  a 
large  by  bringing  the  subject  to  the  front  i 
Work.  Thousands  of  people  must  have  idea 
of  their  own,  already  developed,  or  to  b  1 
carried  into  effect  some  day,  which  will  b 
none  the  worse  for  being  made  known  to  th 
world  at  once.  It  is  the  purpose  of  th 
present  competition  to  elicit  some  of  thesl 
ideas,  and  to  gain  an  insight  into  the  utilit 
or  dependableness  of  the  plans  at  hand,  iil| 
the  event  of  anyone  being  called  upon  t.  | 
make  an  escape  from  fire  under  circumstance  j 
which  are  never  very  favourable,  and  whicl|f 
sometimes  are  hopelessly  the  reverse.  Foi 
the  three  best  suggestions  for  an  appliance! 
plan,  or  practical  idea  for  Escape  from  Firei 
the  following  prizes  will  be  awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “  Escapi 
from  Fire  Device”  Competition. 

All  Descriptions  to  bear  the  Work  Prize  Coupon 
cut  from  one  of  the  numbers  of  Work  in  whicll 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  origins  ; 

I  twin  de  plume,  and  to  have  the  writer’s  real  nani  > 
and  address  securely  attached  to  th 
manuscript  in  a  sealed  envelope. 

Each  Suggestion  should  be  fully  I 
described  in  respect  to  its  construe  A 
tion,  conditional  surroundings,  anrl 
working,  and,  where  possible,  shouhl 
he  illustrated  with  a  drawing  of  th.fc 
device  itself  and  its  various  parts  txW 
elucidate  the  description. 

A  Suggestion  not  illustrated  wil  | 
have  an  equal  claim  in  the  competitioi  I 
provided  the  description  be  sufficiently j  I 
in  detail  to  convey  a  full  idea  of  the  I 
value  of  tbe  device. 

The  Prize  Devices  and  Drawings 
and  any  others,  to  be  published,  if  de  li 
sired  byTthe  Editor,  in  Work,  hut  the  1 1 
copyright  thereof  to  remain  with  the  ,1 
authors. 

Copies  of  MSS.  and  Drawings  to  I 
he  retained  by  the  competitors,  as  in  no  case  can ; 
the  return  of  MSS.  be  undertaken. 

For  further  particulars  see  previous  number. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  Ls  h 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies  j 
Street,  Bedford  Square.  [4  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  ior  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss4,  30  Fret  Brackets,  too  Sign  Writers'  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  Oee. — F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

Chip  Carving. — New  registered  tools,  one-fourth  the 
labour.  12  sheets  chip-carving  designs;  12  wood-carving 
do. ;  12  fret-cutting  do.  ;  is.  per  set.  List  of  tools  on  appli¬ 
cation. — Buckley,  Teacher  of  Wood  Carving,  Mirneld, 
Yorks.  [tut 

Picture  Moulds. — 15  to  25  per  cent  saved.  Send 
for  wholesale  list,  one  stamp. — Dent's,  Importers,  Tam- 
worth.  li*  « 

WORK.  VoL  I.,  Wanted.  — Good  price  given  for 
clean  copy.— S.  V.  Coote,  St.  Michael’s,  Naas,  Co.  Kildare. 
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TOOLS  I  MECHANICAL  TOOLS! 

GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 

MELHUISH’S  ““  * 

CONTAINS  OVER  CATALOGUE 


AMATEUR  PHOTOGRAPHY. 

Three  Gold  Medals ,  Tasmanian  Exhibition ,  1892. 

The  Highest  Awards  foi  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 

MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 

Cameras,  Tripods,  Pressure  Frames,  etc., 

At  in  many  cases  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  to  dear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared, 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms— Strictly  CASS  WITH.  ORDER.  If  Goods  on  receipt  do  not 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED,  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  List  sent  post  free  on  application  to 

J,  H,  SKINNER  &  CO., 

Manufacturers  of  Photographic  Apparatus,  etc.. 


800  Illustrations 


of  LABOUR-SAVING 
TOOLS  and  MACHINES 
for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  eyer  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers',  Plasterers’,  and  Painters’  Tools. 


W  Depart.,  EAST  DEREHAM,  NORFOLK. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards* 
marking  linen 
crests,  fac 

simile,  etc. 

Price  &Patterni 
sheet,  post  free.  MONOGRAMS 
2-letter, is.  each;  3-letter, 2s. each 
Full  name  in  neat  type,  is.  4d 
each,  complete  with  box,  pad 
and  ink.  Postage,  3d.  extra. — J, 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


MAURICE’S  PORCELEINE 


(See  Notice  in 
this  Paper) 


NON-POISONOUS 

and 

DURABLE. 

In  TINS,  POST  FREE, 
7d.,  Is.  3d.,  &  2s.  6d„ 

Or  of  Oilmen  and  Stores 
everywhere. 


SUPERSEDES  ENAMELS  AND  PAINTS 

For  Fainting  and  Decorating  Every  thing. 

BRIGHTEB  than  ENAMEL— MORE  DURABLE  than  PAINT. 

Works:  LAN F BANC  STREET,  LAMBETH,  LONDON,  S.E. 


TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  modefs 
made.  T erms moderate. — T HEWa LLE R  &  CO.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
|  machines.  Prices,  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5.000  Testimonials. 
Free.  British  Cycle 
MFG.  Co.,45,Everton  Rd., 
Liverpool:  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
Cycling  School;  42,  High 
SP  Street,  Camden  Town. 

THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  ^ 

and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work,  if. 

on  account  of  its  perfect  re- 
semblance  to  the  natural/^, 
wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

^  ^Pv***1^  rial  only  id.  Send  Is.  6d. 

for  sample  yards  of  different 
Oak  Grains,  or  2S.  6d.  for  sample 
yT  roll  and  samples.  See  Article  in  this 

Paper  of  July  4th.  Over  100  designs  in 
wood  and  marble.  Various  shades  and 
grains  to  select  from. 

GEORGE  ENGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.G. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless ,  spurious  imitations. 


COUPON. — “Work”  Prize  Scheme 

“Escape  from  Fire  Device”  Competition. 


ESTABLISHED  1861. 

gIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immedia'e  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  fre 
on  application.  IFRANCIS  RAVENSCROFT.  Manager. 


LEWIN’S  PATENT 

ECLIPSE  CAM  GRIP. 

Cheapest  ana  best  appliance  for  securing 
u'indotvs ,  sliding  doors,  &  panels  against 

BURGLARS 

( See  notice  in  present  issue  of  this  Paper ). 
RETAIL  FROM  ALL  IRONMONGERS. 

The  LEWIN  MANUFACTURING  Co.,  93,  LeadenhailSt.,  LONDON. 


THE  WORSHIPFUL  COMPANY  OF  CARPENTERS 

IN  CONJUNCTION  WITH 

THE  COUNCIL  OF  KING’S  COLLEGE, 

Architecture  and  Building  Construction  Classes* 
The  Prizes  awarded  in  the  last  year  will  be  distributed  on 
October  7th  next  at  King’s  College. 

Michaelmas  Term. 

Day  Lectures,  1st  and  2nd  year,  commence  10th  October, 
1892. 

Day  Lectures,  3rd  year,  commence  14th  October,  1892. 
Evening  Class  Lectures,  Constructional  Drawing  Class, 
and  the  Studio,  commence  10th  October,  1892. 

Quantity  Class,  commences  14th  October,  1892. 

Wood  Carving  School. 

Day  and  Evening  Classes  commence  10th  October,  1892. 
Students  nominated  by  the  Carpenters’  Company  pay 
half  fees.  For  prospectus  apply  to  The  Secretary,  King's 
College,  Strand;  Professor  Bannister  Fletcher,  29, 
New  Bridge  Street,  E.C.  ;  oY,  to  Stanton  William 
Preston,  Esq.,  Carpenters*  Hall,  London  Wall,  E.C. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  By  post, 
2s.  6d.  Length,  5  in.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  &  SON,  323,  HIGH  HOLBORN. 


Messrs.  Cassell  &  Company  will  publish  an 

ENTIRELY  NEW  WORK, 

In  Monthly  Parts,  price  7d.,  entitled 

Old  and  New 

Paris. 

PROFUSELY  ILLUSTRATED. 

PART  1  ready  AUGUST  25, 

price  7d. 

%*  With  Part  1  will  be  issued  a 
Large  Map  in  Colours  of  PARIS 
AND  ITS  ENVIRONS,  expressly 

prepared. 

%*  Prospectuses  at  all  Booksellers' ,  or  post  free  front 
Cassell  &  Company,  Limited,  Ludgate  Hill ,  London . 
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BOX.” 


BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Poxes,  !)%</.,  Is,  I^d.,  <C*  2s,  9d.  each.  Full  directions  with  each  box. 


BBECHA  I VK  9  £5  PASTE. 

Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  Is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  till  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid . 


Marvellous  Purifier  —  Matchless  Preserver  —  Pure  Antiseptic. 

“GALIFiRNIAr 


“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  (id.,  3d .,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 


PATENT  BORAX  CO.,  Sole  Matters. 


Works :  PIP  If  TNG  HAM. 


FRETWORK  PATTERNS. 

"pRETWORKERS  who  appreciate  First-class 
1  Designs  should  write  tor  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d..  stamps.  List  of  '1  oois  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 

TOOL  MAKERS. 

DXTBLIlVr. 


London  Warehouse:  12  4.  NEWGATE  ST. 


HEAT-RESISTING 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Ma n  ufac t u  revs — 

TOLHURST  <SC  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

(See  “Work”  of  t fie  gth  January,  1892.) 


LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slidc-rcsts.  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills.  Parallel  and  Instantaneous  Grip  Vices.  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &C., 
Sec.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  6-r.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  ever y 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  hngine  Catalogue  is  required  when  ordering.  ONLY 

Address —  7  fi,  77,  and  78a ,  HIGH  HOLPOKN.  LO  >  DON,  W.C. 

Gateway  entrance  directly  opposite  the  Ians  of  Court  Hotel.  Awarded  Prize  Medal  International 
Inventions  Exhibit-on.  188^  Please  name  this  Paper  when  writing.  


TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T,  PAVITT  &  SONS, 

VO,  SOUTHAMPTON  ROW,  LONDON. 


CLE  ART  HANDS  ! 


For  Everyone,  no  matter  what  the  Occupation. 


Nothing  has  ever  been  invented  that  will  so  thoroughly  cleanse  and  whiten  the  hands 
as  our  Rubber  Brush.  Used  with  soap  and  water,  it  will  remove  all  kinds  of  stains. 
Ink,  Tar.  Iron  Stains,  and  Paint,  yielding  easily  to  it,  without  injuring  the  most 
delicate  skin,  as  is  done  by  using  pumice  stone,  bristle  brushes,  &c. 

Price  Is.  Larger  Size,  price  2s. 

We  are  also  the  makers  of  BAILEY'S  CELEBRATED  RUBBER  BATH  and 
FLESH  BRUSHES,  price  .5s.  each  ;  COMPLEXION  BRUSHES,  price  3s.  M. 
each  ;  RUBBER  TOOTH  BRUSHES,  price  lOd.  and  Is.  each  ;  and  TEETHING 
RINGS,  price  3d.  each. 

To  be  had from  all  Chemists  and  Dealers  in  Toilet  Goods,  or  will  be  sent ,  post  free, 
on  receipt  of  price  by  the  Manufacturers, 

DAVID  MOSELEY  &  SONS,  14,  Aldermanbury  Avenue,  London,  E.C. 

Ardwick,  Manchester ;  and  57,  Miller  Street.  Glasgow. 
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WORK  WORLD. 


The  addition  of  only  0'08  oz.  of  aluminium 
to  a  ton  of  zinc  makes  a  galvanising  metal 
of  permanently  brilliant  and  very  adhesive 
character. 

#  * 

A  leather  belt,  without  cross  joints,  to 
transmit  500  indicated  horse-power,  at  a 
Rouen  cotton  mill,  has  been  manufactured. 
It  is  of  double  thickness,  115  ft.  long  and 

58  in.  wide. 

*  * 

The  Mannesmaner  process  rails  are  tubular. 
Before  the  rail  is  quite  finished  the  interior 
is  filled  with  sand  or  any  silicious  powder. 
In  the  final  passage  through  the  rolls  the 
heat  and  pressure  applied  forms  the  rail 
into  a  solid  block  of  silica. 

*  * 

A  new  counting  machine  has  been  erected 
at  the  Mint  for  “  telling  ”  bronze  coin.  This 
machine  has  four  distinct  sets  of  counting 
apparatus,  each  of  which  can  be  worked  in¬ 
dependently  of  the  others.  When  all  four 
are  in  full  work  upwards  of  3,000  pence  can 
be  counted  per  minute. 

*  * 

An  automatic  regulator  for  electrical 
pumps  is  made  by  connecting  a  ball-float  in 
the  tank  with  a  switch  in  the  circuit  of  the 
motor.  As  the  ball  rises  it  opens  the  switch 
and  stops  the  pump,  and  as  the  water  is 
drawn  off  the  descending  ball  closes  the 
switch  and  starts  the  pump  again. 

*  * 

The  Gwynfynydd  is  a  veritable  gold  mine. 
The  diggers  have  struck  a  vein  of  gold- 
bearing  quartz  reported  to  be  4  ft.  thick. 
Assayed  specimens  show  a  yield  of  12  oz.  per 
ton.  The  company  started  in  December 
last,  and  in  six  months  distributed  £6,000, 
a  return  of  1,200  per  cent.  Who  is  in  this  1 

*  * 

“  The  lightning  was  incessant,”  i3  a  very 
common  and  inaccurate  expression.  The 
greatest  frequency  of  lightning  flashes  ever 
observed  in  England  was  during  the  storm 
of  June  6,  1889,  when  during  the  two  hours 
ending  11.10  p.m.  1,244  distinct  flashes  of 
lightning  occurred. 


The  newest  addition  to  the  first-class  I 
battle-ship  of  the  British  Navy  will  measure 
— length,  385  ft. ;  beam,  75  ft. ;  with  a  dis¬ 
placement  of  14,180  tons.  The  estimated 
speed  will  be  17‘5  knots  per  hour.  She  will 
be  the  heaviest  vessel  so  far  launched — her 
weight,  at  present,  on  the  stocks,  being  not 
far  short  of  7,500  tons. 

*  * 

On  the  Albany  U.S  A.  Railway  forty-two 
heavy  electric  cars  have  been  fitted  with 
roller  bearings.  The  rollers  are  three  series 
of  steel  tubes  side  by  side.  The  two  outer 
series  overlap  :  central  and  steel  rods  passed 
through  all  keep  them  in  position.  The 
central  tubes  are  twice  the  length  of  the 
outside  ones.  Results  with  these  roller 
bearings  are  very  satisfactory. 

#  * 

China  has  been  noted  for  centuries  for  the 
purity  of  its  lead,  and  that  used  for  lining 
tea-chests  is  considered  the  finest  of  its  kind. 
In  making  the  sheets  a  large  brick  is  covered 
with  paper,  the  molten  lead  poured  on  it, 
and  another  brick  laid  on  the  top  to  flatten 
it  out.  The  sheets  are  soldered  together  to 
the  size  of  the  interior  of  the  tea-chest.  This 
lead  is  used  for  the  best  kinds  of  solder. 

#  * 

Cut  flowers  may  be  artificially  coloured 
by  placing  them  in  solutions  of  aniline  and 
other  dyes.  Aniline  scarlet  has  a  very  rapid 
action  in  colouring  flowers  pink  and  scarlet. 
Indigo  carmine  produces  beautiful  blue 
tints ;  the  two  combined  produce  different 
shades  of  purple,  and  green  is  obtained  by 
using  blue  dye  with  yellow.  Narcissi  are 
changed  from  white  to  scarlet  in  twelve 
hours;  lilies  of  the  valley  are  beautifully 
tinted  with  pink  or  blue  in  six  hours. 

#  * 

Aluminium  plating  for  six-ton  cast-iron 
columns  is  an  American  recourse.  The  cast¬ 
ings  are  first  soaked  for  a  day  in  caustic  soda 
to  remove  grease,  then  for  another  day  in 
acid  pickle  to  remove  scale.  They  are  then 
cleaned  with  steel  brushes,  and  a  heavy 
coating  of  copper  applied,  upon  which  the 
aluminium  is  deposited.  There  are  about 
100,000  square  feetof  iron  to  be  plated,  which 
will  take  about  forty-two  tons  of  metal.  The 
plating  is  about  T\th  of  an  inch  thick. 


A  new  hand  camera  for  the  use  of  amateurs 
who  do  not  care  to  purchase  a  more  ex¬ 
pensive  instrument  is  made  for  three  sizes 
of  negatives — A,  2f  in.  by  3^  in.;  B,  3|  in.  by 
4  in. ;  C,  4  in.  by  5  in.  The  cheaper  forms 
have  a  single  lens,  and  the  more  expensive 
ones  a  double  lens ;  the  negatives  are  taken 
on  gelatine,  which  is  fixed  on  a  revolving 
spool  containing  material  for  twenty-four 
exposures.  They  can  be  fitted  with  a  patent 
automatic  locking  and  registering  device, 
which  prevents  overwinding  the  film,  and 
records  the  number  of  exposures  made  ;  they 
can  also  be  fitted  with  revolving  stops, 
adjustable  speed  to  shutter,  viewfinder,  and 
focussing  lever  and  index.  The  cheaper 
forms  have  fixed  stop,  and  require  no 
focussing. 

*  * 

The  “  Graphonome  ”  is  a  device  con¬ 
sisting  of  four  laths,  loosely  jointed  at  the 
angles  so  as  to  resemble  a  frame  which 
has  lost  its  slate  and  has  worked  loose. 
To  the  middle  of  one  of  the  sides  is 
fixed  a  fifth  arm,  susceptible  of  folding 
flat  with  the  side  or  of  turning  up 
against  it  at  right  angles  with  a  stop.  A 
slotted  protractor,  graduated  to  120°,  is 
also  fitted  to  one  of  the  sides  near  its 
joint,  a  threaded  pin  in  an  adjacent  side 
moving  in  the  slot,  and  by  means  of  its 
milled  nut  clamping  with  the  sides  at  any 
angle  (up  to  120°)  to  which  they  may  be 
set.  An  inside  acute  angle  is  measured  by 
simply  applying  to  it  that  part  of  the  instru¬ 
ment  which  is  opposite  the  protractor,  when 
the  angle  may  be  read  off  from  the  scale  by 
means  of  an  index  on  the  pin,  which  moves 
in  the  slot ;  and  the  angle  may  also  be 
marked  off  directly  on  paper  by  the  sides  of 
the  instrument.  For  measuring  an  inside 
obtuse  angle,  one  side  of  tlje  instrument  is 
applied  to  one  side  of  the  angle,  and  the 
fifth  arm  is  turned  up  perpendicularly  to  the 
other  side  of  the  instrument,  the  outer  end 
of  this  fifth  arm  being  formed  in  such  a 
manner  as  to  make  with  its  side  an  angle 
of  45°.  This  latter  angle,  added  to  that 
read  off  from  the  protractor,  will  give  the 
obtuse  angle  measured.  An  outside  angle, 
whether  acute  or  obtuse,  is  measured 
and  may  be  marked  off  directly  by  folding 
together  the  two  arms  on  which  the  pro¬ 
tractor  works  over  the  two  remaining 
arms,  and  applying  the  instrument  to  the 
angle. 
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UOW  TO  MAKE  A  MAHOGANY 
MAGIC  LANTERN. 

BY  O.  BECKERLEGGE. 

The  Optical  Arrangement. — For  the  con¬ 
struction  of  this  we  shall  require  sheet  brass 
12  in.  or  more  square  and  i  in.  thick,  also 
sundry  pieces  of  tubing.  We  will  take  for 
granted,  for  the  present,  that  our  condenser 
cell  is  made — and  here  I  might  say  that 
for  very  little  more  than  the  price  of  the 
lenses  they  can  be  purchased  ready  mounted 
— and  that  its  diameter  outside  is  4£  in. 
Procure  a  piece  of  tubing,  1  in.  long,  and 
of  a  size  to  take  the  cell  spring  tight.  If  a 
piece  cannot  be  procured  the  right  size,  then 
put  a  saw-cut  in  a  piece  a  little  too  large 
and  resolder  it ;  by  this  means  the  proper 
size  may  be  secured.  Put  it  in  a  lathe, 
and  cut  the  ends  true.  Out  of  the 
sheet  brass  cut  a  piece  6  in.  each  way. 
I  have  found  in  practice,  without  special 
appliances,  that  the  quickest  way  to  cut 
sheet  brass  this  thickness  is  to  use  a  fret¬ 
saw,  and  I  have  only  a  hand-saw,  not 
treadle.  I  use  a  fairly  strong  blade,  and 
allow  it  to  cool  occasionally,  which  it  does 
in  a  few  seconds.  Choose  the  fairest  side  of 
the  brass,  and  hammer  it  out  as  true  as  pos¬ 
sible  ;  remove  bruises,  and  with  emery  bring 
up  the  face  fair.  On  the  inside  strike  a 
circle  a  shade  larger  than  the  diameter  of 
the  ringjust  made  ;  this  is  to  enable  us  to 
adjust  the  ring  to  the  centre  of  the  plate. 
They  must  now  be  firmly  soldered  together. 
A  circle  may  be  scribed  on  the  front  of  the 
plate  i  in.  less  than  the  cell ;  and  if  we  are 
wishful  to  economise  our  metal,  this  may  be 
cut  out  with  the  fret-saw.  Turn  down  a 
piece  of  wood  on  which  to  chuck  the  ring, 
and  finish  off  the  edge  of  the  opening,  which 
must  be  left  a  little  smaller  than  the  ring,  so 
as  to  form  a  flange  to  stop  the  condenser 
cell.  At  the  four  corners  (see  Fig.  4,  No.  174, 
p.  277),  holes  must  be  bored  about  ^  in., 
with  the  back  countersunk  ;  into  these,  rods 
must  be  riveted  and  soldered.  Before  doing 
so,  the  other  end  must  have  a  thread  cut  on 
it  to  take  the  boss  c.  Four  pieces  of  tube, 
of  a  size  to  go  over  the  rods,  and  1  in.  long, 
must  be  slipped  on  them. 

A  second  plate  of  brass  must  be  prepared 
in  the  same  way  as  the  other,  with  a  4  in. 
opening,  and  four  holes  large  enough  to  ad¬ 
mit  the  tubes  on  the  pillars  ;  the  sides  must 
be  curved  forwards  as  e,  Fig.  2.  Four  spiral 
springs  must  now  be  placed  on  the  pillars, 
as  shown.  A  third  plate  must  now  be  pre¬ 
pared  as  the  first,  with  a  central  opening 
4  in.  diameter  and  four  holes  at  the  corner 
coincident  with,  and  the  same  size  of,  those 
in  the  first  plate  ;  this  will  rest  on  the  four 
tubes,  and  be  retained  eventually  in  its  place 
by  the  bosses.  The  spiral  springs  acting 
against  this  plate  will  naturally  force  the 
middle  plate  against  the  slide  carrier,  and 
retain  it  in  its  position.  We  must  now 
either  get  8  in.  of  tubing  4  in.  diameter,  or 
else  4  in.  of  4  in.  diameter  and  four  of  a 
size  that  will  pass  over  it  spring-tight.  If 
the  latter  plan  is  not  easy  to  adopt,  then  we 
must  proceed  as  follows  :  Cut  the  tube  into 
pieces  of  four  inches.  Make  a  saw-cut  in 
one  piece,  and  with  a  file  take  off  sufficient 
to  allow  its  diameter  to  be  reduced  that  it 
will  pass  tightly  into  the  other  half,  and 
solder  the  joint.  Put  it  on  a  mandril,  and 
turn  the  ends  true.  Let  the  circular  opening 
in  the  plate  be  sufficiently  large  to  fit  the  tube 
tightly. 

If  the  ends  of  the  tube  are  perpendicu¬ 
lar  to  its  axis,  and  the  plate  perfectly  flat, 
there  will  be  no  difficulty  in  setting  the  tube 


perpendicular  to  the  plate.  When  this  is 
so,  then  solder  them  together. 

Procure  a  piece  of  brass  in.  thick  and 
4£in.hdiameter,  to  make  a  ring,  as  k,  Fig.  1. 
If  a  piece  of  brass  that  thickness  is  not  to  be 
had,  then  two  rings  of  |  in.  sheet  can  be 
soldered  together.  This  must  be  soldered 
to  the  second  piece  of  tubing.  Put  it  in  the 
lathe  and  turn  down,  milling  the  outer  edge, 
and  chasing  the  opening  to  receive  the 
pinion  tube,  h,!?  one  end  of  which  must  be 
chased  to  screw  into  k,  and  the  other  must 
have  a  ring  soldered  on  and  milled.  A  tube, 
i,  to  fit  without  shake,  must  be  procured  to 
slide  into  h,  ;  this  must  be  supplied  with  a 
rack.  The  rack  and  pinion  can  be  purchased ; 
and  I  should  recommend  anyone  to  do  so 
in  preference  to  making.  Packs  are  made 
in  large  quantities  at  a  time  in  a  lathe,  and 
can  be  purchased  for  a  few  pence  each  ;  but 
to  make  one  would  require  some  consider¬ 
able  time.  When  procured,  two  or  three 
teeth  must  be  filed  away  at  each  end,  and 
a  hole  must  ultimately  be  drilled  in  the 
projecting  pieces  to  take  a  screw. 

Draw  a  line  on  the  tube  coincident  with 
its  axis,  and  on  each  side  one,  the  outer  lines 
being  equal  to  the  width  of  the  rack. 
Measure  and  mark  off  the  length  of  the 
rack.  Along  the  central  line  drill  a  series 
of  holes,  and  cut  away  by  this  means  as 
much  of  the  metal  as  possible  ;  then  file  away 
the  remainder  up  to  the  lines. 

Place  the  rack  in  position,  and  see  that 
the  top  of  the  teeth  are  exactly  level  with 
the  outside  of  the  tube  ;  with  a  touch  of 
solder  tack  it  in  its  place,  and  drill  a  hole  at 
each  end  of  the  opening  into  the  tail-pieces 
of  the  rack,  and  secure  with  screws,  in  Ha 
square  hole  must  be  cut,  to  receive  the 
pinion.  With  a  rat-tailed  file  as  much  of 
the  tube  must  be  taken  away  on  each 
side  as  will  allow  the  pinion  to  engage  firmly 
in  the  rack.  A  cover  must  be  made  as  Fig. 
8,  A,  b,  c,  and  fixed  with  four  screws.  The 
outer  end  of  I  must  be  finished  off  with  a 
milled  edge,  as  shown,  and  the  inner  end 
must  receive  a  thread  to  take  the  cell  with 
the  front  lenses.  A  stop,  J,  must  be  placed 
as  shown. 

We  have  gone  on  the  assumption  that  the 
condensers  have  been  purchased  mounted, 
but  it  is  possible  that  some  would  prefer  to 
mount  their  own.  Each  lens  must  be 
mounted  in  a  separate  cell,  and  screwed 
into  a  tube  \  in.  longer  than  the  combined 
thickness  of  the  two  lenses,  so  that  they  do 
not  touch  each  other.  When  the  cell  is 
made  either  out  of  a  casting  or  built  up,  a 
thread  must  be  chased  on  it,  and  the  inner 
edge  turned  down  thin.  Fix  the  cell  in  a 
chuck,  and  place  the  lens  in  its  place  ;  get 
someone  to  press  a  finger  against  the  lens  to 
retain  it  in  its  place,  and  with  a  burnisher 
turn  down  the  thin  edge  of  the  brass  over 
the  lens.  Care  must  be  taken  that  it  has 
a  slight  shake,  else,  if  perfectly  rigid,  the 
expansion  of  the  glass  may  result  in  a 
fracture. 

One  or  two  holes  should  be  made  in  the 
tube  for  ventilation.  Fig.  5,  a,  gives  a  sec¬ 
tion  of  the  cell.  In  Fig.  5,  b,  I  have  shown 
a  cell  more  simple  in  its  construction.  A 
cell  is  made  in  two  pieces,  to  be  screwed  to¬ 
gether  as  shown.  The  outer  ends  are  turned 
out  so  as  to  form  a  bed  to  receive  the  lens  ; 
the  edge  is  then  burnished  over,  as  in  the 
other  case. 

Front  Lens. — These  may  be  purchased 
mounted.  If  it  is  intended  to  mount  the 
lens,  then  proceed  as  follows  :  Procure  a 
piece  of  tube  ]  in.  long :  on  one  end  cut  a 
thread  to  screw  into  i  (Fig.  1).  On  the  in¬ 
side  turn  down  a  bed  to  receive  the  lens,  and 


chase  an  inside  thread  to  receive  a  screwed 
ring  to  keep  it  in  its  place.  A  general  work¬ 
ing  idea  may  be  gathered  from  the  condenser 
cell. 

Two  or  three  front  lenses  maybe  provided 
for  exhibiting  at  various  distances — say,  for 
20  ft.  away  a  6  in.  front  lens  may  be  used; 
for  40  ft.  an  8  in.  In  this  case  the  tube  G 
(Fig.  1)  must  be  drawn  out.  If  a  greater 
distance  is  required,  then  a  front  lens  of 
longer  focus  must  be  used,  and  the  length 
of  G  must  be  increased  by  an  additional  tube ; 
but  in  this  case  the  limelight  must  be  used. 
These  separate  fronts  are  made  with  male 
and  female  screws,  so  that  two  can  be  used 
at  a  time.  This  will  lessen  the  distance 
needed  from  the  screen.  Fig.  7,  a  and  b, 
give  an  idea  of  the  top.  The  chimney  is 
laced  on  the  collar  at  the  top,  and  should 
e,  say,  14  in.  high.  The  top  must  be  arched 
over,  to  prevent  the  escape  of  light. 

Illumination. — I  have  been  writing  on 
the  assumption  that  a  lamp  is  to  be  used. 
About  the  construction  of  this  I  have  nothing 
to  say ;  I  freely  admit  it  is  beyond  my 
ability.  The  construction  of  a  safe  lamp,  to 
give  a  good  light,  is  not  work  for  an  inexpe¬ 
rienced  worker.  I  should,  therefore,  advise 
one  to  be  purchased — a  four-wick — which 
may  be  done  for  about  16s. 

I  trust  that  these  hints  will  enable  many 
to  construct  a  handsome  and  efficient  lan¬ 
tern,  which  certainly  could  not  be  purchased 
for  two  or  three  times  the  sum  it  will  cost 
in  its  construction.  If  the  plate,  D  (Fig.  1), 
instead  of  being  let  into  the  body,  is  joined 
by  two  hinges  at  the  top,  it  would  admit  of 
its  being  drawn  forward  at  the  bottom  so  as 
to  raise  the  disc  higher  on  the  screen,  if 
needed.  This  would  render  it  unnecessary 
to  pack  up  the  lantern,  as  is  often  the  case, 
to  bring  the  disc  in  the  middle  of  the 
screen. 

The  lantern  is  now  finished,  and  must, 
with  all  tubing,  be  blackened  inside,  whilst 
the  body  should  be  polished  and  the  brass- 
work  lacquered. 


BENT  IRON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 

Lexter  Back  and  Brackets. 

Rack  for  Newspapers  or  Letters  —  "Wall 
Bracket — Back — Supporting  Scroll  AVobk 
— Brackets  for  Suspension — Suspension 
Bracket— Another  Form  of  Ditto. 

Each. — Fig.  33  illustrates  a  rack  suitable  for 
holding  newspapers  or  letters.  For  the  first, 
it  may  be  made  from  12  in.  to  14  in.  long  ; 
for  the  second,  from  6  in.  to  8  in.  long.  It  is 
suspended  from  the  wall  by  the  eye,  a.  If 
the  rack  is  of  small  size  for  letters,  the 
framing,  B,  may  be  made  of  the  thin  strips, 
of  £in.  or  A- in.  in  width.  If  it  is  of  the 
large  size,  the  framing  should  be  of  stout 
iron,  iV  in.  thick  by  fin.  wide.  The  fram¬ 
ing,  B,  consists  of  a  small  rectangle,  turned 
round  at  a  right  angle  at  a,  shown  also  in  the 
side  view,  Fig.  34,  a.  The  rectangle  is  to  be 
formed  in  one  of  the  ways  mentioned  in  con¬ 
nection  with  the  screen  (see  No.  166,  p.  153). 
The  neater  way  in  this  instance,  the  frame 
being  so  small,  is  to  make  a  scarfed  and 
brazed  joint.  If  the  amateur  cannot  man¬ 
age  that,  then  make  a  plain  lapped  and 
riveted  joint.  Be  careful  to  have  the  iron 
straightened  and  the  frame  free  from  wind¬ 
ing.  ^  The  cross-bars,  c,  c,  had  better  be  in¬ 
serted  by  bending  their  ends  round  (Fig.  34, 
b),  and  riveting  or  clamping  them  to  b. 

|  The  scroll  work  is  very  simple.  The 
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S  curves  form  a  panelling.  They  are  secured 
with  clips  at  each  point  of  contact,  both 
with  each  other  and  with  the  frames.  The 
clips  are  shown  in  the  figure.  The  width 
of  the  iron  in  the  scrolls  should  be  the  same 


WORK. 


cards,  etc.  Excepting  the  back,  a,  it  is  made 
entirely  of  thin  bent  iron.  It  comprises 
essentially  the  top,  b,  the  back,  c,  and  the 
central  supporting  bracket,  d.  Taking  the 
parts  in  detail,  the  top  is  formed  of  a  back 
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A  strip,  c,  of  thin  or  of  stout  iron— prefer¬ 
ably  of  the  latter — is  bent  into  a  semicircle, 
and  attached  to  the  back  strip,  a,  in  the 
manner  shown  at  Fig.  36,  by  turning 
the  ends  of  c  inwards,  and  soldering  them 


lent  Iron  Work;  Fig1.  33.— Newspaper  or  Letter  Rack.  Fig.  34.— Details.  Fig.  35.— Wall  Bracket :  A  B,  Plan  ;  C,  Front  Elevation,  with  Bracket  D 
removed  ;  D,  Side  View.  Fig.  36. — Detail  of  Fastening.  Fig.  37.— Wall  Bracket.  Fig.  38.— Detail  of  Leaf.  Fig.  39.—  Wall  Bracket.  Fig.  40.— 
Detail  of  Inner  Frame.  Fig.  41.— Detail  of  Border  :  Parts  separated.  Fig.  42. — Detail  of  Scrolls  :  Parts  separated. 


as  that  in  the  framing.  The  eye,  A,  at  the 
op  is  formed  of  thin  iron,  bent  underneath, 
nd  soldered  to  the  top  bar  of  the  frame,  B. 

Wall  Bracket. — Fig.  35  shows  a  handy 
ivall  bracket,  useful  for  any  casual  purpose, 
s  to  put  by  the  bedside  or  writing-table,  or 
n  a  passage  for  a  candlestick.  books*  letters, 


strip,  a,  of  thin  iron,  hammered  round,  as 
shown  in  detail  at  Fig.  36,  to  form  a  narrow 
bottom  flange,  a.  The  width,  a,  of  the 
flange  is  equal  to  the  width  of  the  strips 
which  are  intended  to  be  used  on  the 
bracket — say  in.  Two  slot  holes,  b,  b ,  are 
made  by  drilling,  to  hang  the  bracket  up  by. 


to  a.  The  space  included  between  a  and  c 
is  filled-in  with  scroll  work  of  thin  iron, 
f  in.  or  yk in.  wide.  There  are  four  similar 
sets  of  scrolls,  and  at  all  points  of  contact, 
both  of  the  scrolls  with  each  other  and 
with  the  outer  curve,  c,  clips  should  be 
made  use  of.  They  are  shown  in  the  figure. 
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Back. — The  back,  c,  of  the  bracket  con¬ 
sists  of  duplicated  scroll  work,  with  a  central 
arrow  point  or  finial.  The  curves  are  united 
for  the  most  part  with  clips,  but  at  the  top, 
where  they  come  in  contact  with  the  narrow 
flange  of  the  back,  a,  clips  cannot  be  used, 
because  the  back  is  of  solid  sheet.  Solder 
will  be  the  most  suitable  means  of  union 
here. 

Supporting  Scroll  Work  —  The_  support¬ 
ing  bracket,  d,  is  bound  with  clips  to  the 
back  and  to  the  top  curves  at  the  points 
d,  d.  These  clips  are  all  shown  in  the 
figure,  but  necessarily  exaggerated  in  the 
proportion  of  thickness.  In  the  actual  work, 
if  done  neatly,  the  clips  add  very  little  to 
the  thickness  of  the  parts  in  contact. 

Brackets  for  Suspension.  —I  want  now  to 
say  a  little  about  brackets  of  a  different 
type — those,  namely,  which  are  used  for  the 
support  of  lamps  and  lanterns,  of  bowls  and 
vases,  and  other  articles  of  use  and  orna¬ 
ment.  These  afford  a  wide  scope  for  artistic 
design  of  a  more  or  less  ornate  character.  I 
\haii  give  examples  of  brackets  of  various 
types  in  future  articles,  in  connection  with 
the  work  suspended  from  them.  In  the 
present  article  I  will  describe  two  examples 
which  will  not  occur  in  future  designs. 

Suspension  Bracket. — Fig.  37  shows  one 
of  the  simplest  that  can  possibly  be  made. 
It  is  also  a  form  that  is  only  suitable  for 
sustaining  very  light  objects.  The  back,  a, 
and  top  bar,  B,  are  made  of  stout  iron  rod, 
of  from  jr  in.  to  f  in.  square  section,  accord¬ 
ing  t®  the  size  of  the  bracket.  The  back 
bar  is  upset  and  flattened  at  the  ends,  as 
shown  at  a,  a,  and  holes  are  drilled  and 
countersunk  to  screw  the  bracket  to  the 
wall  by.  The  iron  bar  may  go  directly 
against  the  wall,  or  a  wrood  backing,  c,  may 
be  interposed  as  shown. 

The  top  bar,  b,  is  fastened  to  A  by  rivet¬ 
ing.  The  end  is  turned  down  at  b  for  the 
purpose.  The  opposite  end,  c,  is  formed 
into  a  hook,  from  which  the  bowl,  lamp,  or 
lantern,  as  the  case  may  be,  is  suspended. 

The  scroll  work  in  the  example  shown  is 
simple.  It  is  of  thin  iron,  f  in.  or  ^  in.  wide, 
to  correspond  with  the  width  of  the  bars  a 
and  B.  The  main  scrolls,  cl,  d,  are  exact 
duplicates  of  each  other,  their  stalks  coming 
out  at  an  angle  of  45°  with  a  and  B.  The 
stalks  are  turned  sharp  round  at  e,  e,  and 
are  attached  to  b  and  its  turned-down  end 
b  with  clips  or  with  solder.  Clips  secure 
the  scrolls  to  the  main  bars  at/,/. 

Between  the  bifurcation  of  d,  d,  the  three 
conventional  leaves,  g,  g,  g,  branch  out. 
Their  stalks  are  embraced  between  d,d,  and 
the  whole  secured  with  a  stout  clip,  or  a 
couple  of  stout  clips,  at  h.  The  leaves  are 
made  as  shown  in  the  enlarged  view  (Fig.  38). 
The  margin  is  formed  of  a  strip  of  bent  iron, 
g,  bent  round  to  an  ovate  form,  and  upon 
itself,  to  pass  between  d,  d.  A  central 
strip  of  thin  iron,  h,  forms  a  midrib,  and 
passes  down  between  the  parallel  portion 
of  g,  where  it  is  held  with  the  clip  h,  in  Fig. 
37.  Six  or  more  small  scrolls,  /  are  bent  to 
occupy  the  space  enclosed  by  g,  and  are 
secured  with  solder  or  with  clips  to  h.  If 
the  leaf  is  large,  they  should  also  be  clipped 
or  soldered  at  their  points  of  contact 
with  g. 

The  smaller  curves  are  :  k,  lc,  fastened 
with  clips  to  d,  d,  the  tendrils,  /,  l,  being 
pinched  between  them.  Clips  also  secure 
them  to  A  and  b  ;  the  curve  m  is  fastened 
at  n  to  d,  and  also  to  A  ;  the  curve  r  is 
fastened  to  a,  and  also  to  m,  embracing  also 
the  tendril  p  ;  q -is  clipped  at  r  r,  and  to  the 
bar  B  ;  s  is  clipped  to  q ,  with  the  tendril  t 
between,  and  also  to  b  ;  u  is  fastened  to  s, 


and  also  to  b.  This  is  an  easily-made 
bracket,  but  only  moderately  strong. 

Suspension  Bracket. — Fig.  39  is  a  much 
stronger  bracket,  and  also  rather  elaborate 
in  design.  The  main  framing  consists  of 
the  back  bar,  a,  the  top,  B,  and  diagonal,  c. 
The  three  are  united  with  rivets  at  a,  a,  a, 
through  the  ends  set  off  at  those  positions. 
This,  therefore,  makes  a  strong  frame,  the 
diagonal,  c,  preventing  the  top  bar,  b,  from 
becoming  bent  downwards. 

There  is  also  an  inner  frame,  d,  carried 
equi-distantly  from  the  outer  one  all  round. 
The  frame  is  made  in  three  parts  (see  Fig. 
40),  corresponding  with  the  three  sides,  and 
one  piece  of  the  scroll  work.  The  advan¬ 
tage  of  making  it  in  this  way  is  that  there 
is  no  trouble  in  inserting  the  scrolls  in  the 
corners,  as  there  would  be  if  the  frame 
were  made  in  one,  and  the  scrolls  inserted 
independently  of  the  frames. 

The  inner  and  outer  frames  are  united 
with  the  waved  border,  e,  a  portion  of  which 
is  shown  enlarged  in  Fig.  41.  It  consists 
simply  of  thin  iron  strip,  of  from  fin  to  ^in. 
wide — that  is,  of  the  same  width  as  the 
frames,  bent  backwards  and  forwards  with 
the  pliers,  and  fitted  between,  and  clipped 
to  both  frames. 

The  filling-in  of  the  smaller  scroll  work  is 
a  matter  of  detail,  which  can  be  traced  out 
from  the  drawing.  In  Fig.  42  I  have  shown 
the  series  of  scroll  work  nearest  the  end  of 
suspension,  with  the  parts  separated  in 
readiness  for  clamping  together.  All  the 
separate  portions,  therefore,  are  clamped  to 
the  scrolls,  which  form  the  continuation  of 
the  framing,  d,  shown  in  Fig.  40.  Also, 
wherever  these  come  in  contact  with  the 
straight  portions  of  d,  clips  will  be  em¬ 
ployed. 


WATCH  AND  CLOCK  CLEANING  AND 
REPAIRING. 

BY  A  PRACTICAL  WATCHMAKER. 


It  is  intended  that  this  paper  shall  be  the 
first  of  a  series  dealing  with  the  cleaning 
and  repairing  of  watches  and  clocks,  and 
the  aim  throughout  will  be  to  make  them 
as  plain  as  possible. 

This  paper  will  be  devoted  to  generalities, 
so  to  speak,  and  will  not  treat  upon  any 
special  part  of  either  a  watch  or  a  clock,  but 
in  it  a  few  of  the  necessary  tools  and  ap¬ 
pliances  will  be  brought  before  readers,  and 
their  uses  explained.  Following  the  order 
set  forth  in  the  title,  those  relating  to  watch- 
work  will  be  first  considered. 

The  first  requisite  is  a  bench.  For  the 
amateur  who  only  occasionally  goes  in  for 
horological  work,  almost  any  existing  bench 
(except,  perhaps,  a  carpenter’s  bench)  will 
answer  the  purpose.  The  one  thin^  requisite 
is  that  it  must  be  quite  clean,  and  the  surface 
smooth.  To  obtain  this,  any  existing  cracks 
or  knot-holes  must  be  carefully  filled  up 
with  sealing-wax.  It  is,  of  course,  taken  for 
granted  that  any  respectable  work-bench  is 
surrounded  by  a  ledge  of  some  sort,  and  also 
stands  in  a  good  position  as  regards  light. 

Those  who  desire  to  make  a  bench  especi¬ 
ally  for  watch-work  are  strongly  advised  to 
make  it  of  1  in.  mahogany  board.  For  a 
plain  bench,  or  board ,  as  watchmakers  gene¬ 
rally  call  it,  upon  which  no  mandrel  or  lathe 
is  to  be  mounted,  a  good  size  is  about  3  ft. 
long  by  18  in.  wide,  with  a  3  in.  ledge  round 
ends  and  back,  and  a  4  in.  ledge  along  the 
front.  It  should  be  arranged  at  such  a 
height  that  the  workman  can  either  sit  or 
stand  to  it  comfortably.  In  such  small  and 


tiring  work,  a  change  of  position  is  some¬ 
times  very  welcome.  If  the  reader  is  in  pos¬ 
session  of  a  small  lathe  or  watchmaker’s 
mandrel,  by  all  means  mount  one  or  both 
upon  the  board,  which  in  that  case  must  be 
made  longer  in  proportion.  Boxes  similar 
to  those  used'  to  cover  treadle  sewing- 
machines  should  cover  these  when  not  in 
use.  ■ 

Next  to  the  bench,  the  vice  is  the  most 
essential  tool  in  this,  as  in  almost  all  other 
work.  The  vice  should  shut  close,  have  hard 
steel  jaws,  and  be  provided  with  centre  holes 
for  drilling,  etc.  (dots  on  the  ends  of  the 
jaws,  for  a  right-handed  workman,  on  the 
left  of  the  vice).  I  hope  I  shall  not  be 
giving  an  undue  advertisement  when  I  say 
that  undoubtedly  the  best  vice  made  for 
watchwork  is  Boley’s  parallel  vice,  shown  in 
Fig.  1.  The  jaws  always  close  flat,  how¬ 
ever  wide  they  are  opened,  and  are  of 
hardened  steel  and  interchangeable  ;  new 
ones  can  be  fitted  in  case  of  damage.  These 
vices  can  be  obtained  at  any  watchmakers’ 
tool-shop  in  Clerkenwell,  such  as  Hunt 
&  Son,  Grimshaw  &  Baxter,  and  others,  i 
This  applies  to  any  tools  and  materials 
mentioned  in  the  course  of  these  papers. 

It  will  be  unnecessary  to  figure  the  several 
pairs  of  pliers  and  cutting  nippers  used,  as 
their  form  is  well-known  to  anyone.  It  will 
suffice  to  say  that  a  couple  of  pairs  of  each, 
the  smallest  made,  and  a  size  larger,  are 
necessary. 

A  useful  tool  is  a  pair  of  “  sliding  tongs  ” 
(Fig.  2).  These  are  used  to  hold  any  small 
article  whilst  being  filed  or  otherwise  i 
operated  upon,  and  are,  in  fact,  a  kind  of  i 
hand  vice.  The  slide  instantly  grips,  and  as  I 
easily  releases.  The  “pin  vice”  (Fig.  3),  as  | 
its  name  implies,  is  for  bolding  pins  whilst 
they  are  being  filed  down,  and  also  for  a 
variety  of  other  purposes.  The  manner  of 
using  this  tool  and  others  will  be  explained 
farther  on.  I  may  mention  that  that  form 
of  pin  vice  which  has  a  through  hole  right 
down  the  centre  is  the  handiest.  Sundry 
small  screw-drivers,  the  blades  of  which 
vary  from  -f  in.  in  width  to  in.,  are  ; 
necessary.  These  are  readily  made  from  l 
pinion  wire,  filed  to  shape,  and  the  blade 
hardened.  On  the  tops  (they  should  be 
about  3  in.  to  4  in.  long)  there  should  be  a 
flat  button  riveted,  to  rest  on  the  finger  or  j 
in  the  palm  of  the  hand.  Fig.  4  shows  a 
screw-driver  made  as  described.  A  pair  of  | 
fine  light  hollow  tweezers,  and  a  somewhat 
heavier  pair,  should  also  be  upon  the  board.  • 

Very  good  watchmaker’s  drills  can  be  I 
bought  in  boxes  of  126,  assorted,  with  stocks 
to  hold  them,  for  about  4s.  6d. ;  but  later  on, 
when  we  come  to  practical  work,  the  way  to 
make  them  will  be  explained,  and  it  may 
here  be  said  that  home-made  drills  are  far 
and  away  superior  to  these  shop  drills. 

Next  to  drilling  holes,  tools  to  enlarge 
them  to  any  required  size  must  be  con-  j 
sidered.  For  this  purpose  “broaches”  are 
used,  small  five-sided  rimers —or  reamers,  as  | 
some  call  them— from  the  thickness  of  a  hair 
up  to  about  J  in.  in  diameter.  These  are 
slightly  tapered,  and  follow  each  other  in 
running  sizes.  Fig.  5  shows  one. 

For  “  tapping  ”  boles — i.c.,  cutting  screw- 
threads  in  them — minute  taps,  similar  to 
those  used  by  engineers,  are  used.  These 
are  made  by  the  workman  from  a  purchased 
screw-plate,  the  method  to  be  explained 
later. 

We  now  come  to  files.  Of  these,  there 
should  be  always  upon  the  board  a  “  pot- 
tance  ”  file,  a  size  and  quality  known  in  the 
trade,  and  a  “pillar”  file.  These  two  files 
will  do  most  of  the  plain  pin  filing,  etc., 
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Fig.  2. 


etc.,  required  in  ordinary  jobbing.  For 
special  purposes,  however,  such  as  fitting 
hands,  filing  out  holes,  and  a  multitude  of 
small  operations,  a  set  of  smaller  files  is 
necessary.  These  should  be  square,  tri¬ 
angular,  round,  flat,  oval,  knife  edge,  etc., 
etc.  Some  are  known  as  “  side  files,”  “  cross¬ 
ing  files,”  “slitting  files,”  etc.  etc.  Fig.  6 
shows  sections  of  some  of  these,  those 
known  by  special  names  being  so  denoted. 
The  dark  lines  represent  the  cutting  sides. 

Amongst  odd  tools  which  will  be  found 
very  useful  may  be  mentioned  a  pair  of 
brass-nosed  pliers.  These  are  usually  made 
from  an  old  pair  of  ordinary  pliers  by  filing 
away  the  faces  and  soldering  Hat  pieces  of 
brass  in  their 
place,  and  are 
used  for  handling 
articlesof  polished 
steel,  which  would 
be  damaged  by 
hard  steel  pliers. 

An  ordinary  oval 
tapered  burnisher, 
about  4  in.  long, 
set  in  a  handle, 
is  very  useful. 

Chamfering  tools, 
both  round-faced 
and  pointed,  are 
required  for  dot¬ 
ting  centres  of 
holes  to  be  drilled, 
taking  burrs  off 
edges  of  holes, 
countersinking 
holes,  and  other 
purposes.  They 
are  easily  made 
from  pinion  wire, 
the  same  as  the 
screw-drivers  be¬ 
fore  mentioned. 

The  pointed  ones 
are  sharpened 
down  to  a  tri¬ 
angular  point, 
having  three  cut¬ 
ting  edges,  and 
must  be  carefully 
hardened  and 
sharpened  upon 
the  oil-stone.  Fig. 

7  shows  one.  The 
round  ones  must 
have  semicircular 
cutting  edges  of 
various  sizes. 

An  oiler  is  a 
very  important 
tool,  though  very 
small  and  insig¬ 
nificant  -  looking. 

Fig.  8  shows  one. 

It  consists  of  a  piece  of,  say,  No.  60  steel, 
hammered  flat  at  one  end  and  filed  up  as 
shown.  The  other  end  is  dipped  warm  into 
sealing-wax  to  distinguish  it  from  an  odd 
piece  of  steel.  Its  use  is  to  apply  oil  to 
watch  parts,  drills,  etc.  etc. 

_  A  set  of  punches  made  of  round  steel, 
about  J  in.  in  thickness,  must  be  provided. 
They  are  flat-faced,  round,  pointed,  and 
various  other  shapes. 

Speaking  of  punches  naturally  suggests 
the  hammer.  The  watchmaker's  hammer  is 
not  a  very  formidable  affair.  It  weighs 
i  oz.,  and  the  most  gentle  taps  are  sufficient 
for  most  purposes  of  watchmaking. 

A  stake  to  screw  into  the  vice  to  hammer 
upon  is  merely  a  piece  of  hardened  steel 
with  a  circular,  flat,  polished  top.  The 
bottom  is  squared  to  grip  in  vice  (Fig.  9). 


Another  kind  of  stake  is  also  useful. 
This  is  provided  with  a  row  of  graduated 
holes  for  punching  and  other  purposes 
(Fig.  10). 

One  or  two  pieces  of  boxwood  for  filing 
upon,  and  a  piece  of  cork,  should  be  upon 
the  board  or  within  reach. 

A  bundle  of  the  smallest  sized  “pegwood” 
for  cleaning  out  pivot  holes,  and  some 
“  pith  ”  for  cleaning  pivots  are  necessary.  A 
benzine  pot  in  which  to  dissolve  off  all 
grease  and  old  oil  from  the  parts  should  be 
provided.  At  material  shops  proper  glass 
pots  are  sold  having  ground-in  covers,  which 
effectually  prevent  the  benzine  from  evapo¬ 
rating  ;  but  the  amateur  may  use  a  glass 
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Watch  and  Clock  Cleaning  and  Repairing.  Fig.  1.— Beley’s  Parallel  Vice.  Fig.  2.—  Sliding  Tongs.  Fig.  3.— 
Pin  Vice.  Fig.  4. — Screw-driver.  Fig.  5. — “Broach.”  Fig.  6. — Files  Sections— A,  Crossing;  B,  Side; 
C,  Slitting;  D,  Triangular;  E,  Square.  Fig.  7.— Chamfering  Tool.  Fig.  8.— Oiler.  Fig.  9.— Stake. 
Fig.  10.— Graduated  Stake. 

or  china  pot  with  an  ordinary  cover— say,  a 
tooth-paste  pot. 

Last,  but  by  no  means  least,  we  come  to 
the  “  eye-glass.”  It  is  a  great  mistake  to 
have  a  very  powerful  one  in  constant  wear. 

A  glass  of  3^  in.  or  4  in.  focus  is  much  to  be 
preferred  to  one  of  2  in.  or  2|  in.,  such  as  are 
used  by  many  workmen.  The  glass  should 
have  a  “stop,”  which  may  be  cut  out  of 
brown  paper  and  fixed  upon  its  surface, 
allowing  only  the  central  in.  or  so  to  be 
used.  The  rays  of  light  transmitted  by  the 
margin  of  the  glass  add  nothing  to  the  dis¬ 
tinctness  of  vision,  but,  on  the  contrary, 
only  confuse  the  eye  by  giving  a  glare  of  light 
in  the  wrong  place.  There  is  one  other 
thing  in  connection  with  the  eye-glass,  and 
that  is  the  method  of  holding  it.  The  usual 
practice  of  holding  it  by  means  of  the 


muscles  of  the  _  eye  is  not  calculated  to 
improve  the  vision.  Objects  can  be  seen 
much  more  clearly  and  with  greater  comfort 
if  the  glass  is  held  by  a  coil  of  wire  thrown 
around  the  head.  When  held  thus,  it  is 
pushed  up  upon  the  forehead  when  not  in 
use,  and  is  out  of  the  way ;  at  the  same 
time,  it  is  always  ready  to  hand  when 
required. 

If,  for  the  time,  we  leave  turning  alto¬ 
gether  out  of  the  question,  these  are  the 
tools,  etc.,  required  for  ordinary  cleaning 
and  putting  in  order  of  watches — that  is  to 
say,  the  above  are  absolutely  necessary;  and 
it  may  be  added  that  the  more  tools  a  work¬ 
man  possesses  the  easier  will  be  his  work. 


To  convert  com¬ 
mon  ink  into 
copying  ink,  put 
in  a  spoonful  of 
good  sugar,  stir  it 
till  dissolved,  so 
as  not  to  be  thick, 
but  sticky. 

Another  sub¬ 
stitute  for  india- 
rubber  is  on  the 
market.  It  con¬ 
sists  of  Manilla 
gum,  tempered 
with  benzine,  con¬ 
taining  two  per 
cent,  of  Auvergne 
bitumen  also 
mixed  with  ben¬ 
zine.  These  are 
thoroughly  mixed, 
and  five  per  cent, 
of  resin  oil  added. 
The  product  is 
stated  to  be  equal 
in  elasticity,  so¬ 
lidity,  and  dura¬ 
bility  to  the  best 
samples  of  rubber. 

For  elastic 
moulds  the  prin¬ 
cipal  material 
used  is  glue  or  ge¬ 
latine.  Fish  glue 
will  answer  as 
well  as  gelatine 
and  it  is  much 
cheaper.  To  each 
pound  of  gelatine 
three-quarters  of 
a  pint  of  water 
and  half  an  ounce 
of  beeswax  are 
added.  The  whole 
is  dissolved  by  heat.  The  model  must  be 
carefully  covered  with  sweet  oil,  and  the 
composition  poured  upon  it  while  warm, 
but  not  boiling. 

To  join  marble  or  alabaster,  mix  half  a 
pint  of  best  vinegar  with  half  a  pint  of 
skimmed  milk.  Draw  the  liquor  from  the 
curd  which  settles,  mix  the  curd  with  five 
eggs,  thoroughly  sift  fine  pow'dered  quick¬ 
lime  to  form  a  paste  :  used  in  joints,  it 
will  resist  water  but  not  much  heat.  Many 
household  articles  might  be  repaired  with  it. 

A  red  cement  for  iron  or  stone  is  made  of f 
red  lead  and  litharge  in  equal  parts  mixed 
with  concentrated  glycerine  to  the  consist¬ 
ence  of  soft  putty.  When  dry  it  is  water-  and 
fire-proof.  There  are  many  trades  in  which 
this  cement  would  be  found  extremely  useful. 
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A  RUSTIC  GARDEN  SEAT,  WITH 
CANOPY, 

BY  ARTHUR  YORKE. 

Remarks  on  the  Design  —  Materials  —  Con¬ 
struction. 

Remarks  on  the  Design.  —  This  _  design, 
sketched  in  perspective  in  Fig.  1,  is  for  a 
fixed  garden  seat  for  two  persons.  There 
are  certain  situations  in  which  such  a  seat 
— a  something  more  important  than  the 
ordinary  garden  chair — would  have  an  ex¬ 
cellent  effect :  as,  for  instance,  at  the  end 
of  a  long  straight  walk.  Where  shade  is 
required,  the  back  and  canopy  offer  facilities 
for  securing  it,  as  they  can  be  covered  with 
climbers.  Fig.  1  is  not  drawn  to  scale  ;  the 
other  diagrams  are  f  in.  to  the  foot. 

Materials. —  The  upright  posts  and  all 
the  more  important  pieces  will  best  be 
formed  of  somewhat  small  larch  stuff ;  the 
smaller  straight  sticks  may  be  hazel,  birch, 
or  withy.  The  last  named,  stripped  of  its 
bark,  and  used  in  some  parts  only,  will  form 
a  pretty  contrast  with  the  darker  rods.  In 
filling  spaces  in  back  and  canopy,  a  few 
pieces  of  crooked  stuff  are  used  ;  these  will 
probably  be  of  apple-tree. 

Construction. — The  two  posts,  on  which 
almost  the  entire  weight  is  sustained 
(marked  a  in  the  several  diagrams),  should 
be  let  into  the  ground  not  less  than  2  ft. 
They  rise  5  ft.  above  the  ground-line.  They 
are  set  at  a  distance,  measuring  from  centre 
to  centre,  of  4  ft.  apart.  The  smaller  posts 
(marked  b),  which  support  the  seat,  stand 
17  in.  in  advance  of  those  last  named,  and 
should  be  let  into  the  earth  1  ft.  The  broad 
seat  thus  given  is  essential  to  comfort  when 
the  back  of  the  chair  is  upright,  as  it  must 
be  in  this  instance. 

It  will  be  seen  that  two  principal  cross¬ 
pieces  are  nailed  against  the  main  posts.  Of 
these,  the  lower  one,  which  is  of  halved  stuff, 
is  15  in.  from  the  ground,  and  carries  the 
back  of  the  seat.  The  other  is  close  to  the 
top  of  the  posts,  and  carries  the  back  of  the 
canopy.  The  canopy  is  chiefly  supported 
on  the  three  wall-plates  (if  1  may  so  call 
them),  c,  c,  c,  in  the  Figs.,  which  rest  at  one 
end  on  the  heads  of  the  posts,  and  towards 
the  other  on  the  struts,  d,  d,  d  (Fig.  3). 
Fig.  '4  shows  in  plan  the  arrangement  of  the 
principal  pieces  forming  the  canopy  :  ee  are 
the  rafters  of  the  gables,  the  lower  ends  of 
which  rest  on  the  wall-plates,  and  the  upper 
against  the  pinnacle,  f.  The  back  ratters 
are  marked  g  g,  and  these  rest  their  lower 
ends  on  the  cross-piece  and  their  upper 
against  the  pinnacle.  Fig  5  shows  the 
filling-in  of  the  two  back  panels  of  canopy  ; 
Fag.  6  that  of  the  four  side  panels. 

The  filling-in  of  the  back  of  the  seat  is 
so  clearly  shown  in  Fig.  2  that  no  explana¬ 
tion  of  it  can  be  necessary. 

In  Fig.  7  the  seat  proper  appears  in  plan. 
Its  front  and  ends  are  of  halved  stuff, 
nailed  to  the  posts.  The  spars  forming  the 
seat  are  placed  with  spaces  between  them, 
that  they  may  not  hold  moisture  ;  for  the 
same  reason,  it  is  advised  that  they  should 
be  of  peeled  withy. 


HOW  TO  IMPROVE  THE  KEYS  OF 
MUSICAL  INSTRUMENTS. 

BY  LIFEBOAT. 

Materials  Used  as  Coverings  —  Changing 
Colour — How  to  Distinguish — Bleaching 
Ivory — Repairs — To  Remove  the  Keys 
from  Pianos,  Organs,  Harmoniums. 
Materials  used  as  Coverings.— Piano,  organ, 
and  harmonium  keys,  the  part  touched  by 


the  fingers  when  playing,  are  now  covered 
with  ivory,  celluloid,  artificial  ivory,  and 
bone.  Time  was  when  a  few  of  the  cheaper 
class  of  instrument  keys  were  faced  with 
sycamore  and  French-polished ;  but  the 
better  class  were  always  covered  with  ivory. 
But  now,  owing  to  the  scarcity  and  conse¬ 
quent  increasing  cost  of  this  beautiful 
material,  with  its  pearly  whiteness,  coupled 
with  an  increasing  demand  for  these  popu¬ 
lar  instruments,  makers  have  of  late  years 
been  compelled,  in  order  to  enable  them  to 
place  their  goods  within  reach  of  all  with¬ 
out  unduly  increasing  the  cost  of  the  same, 
to  seek  for  some  other  covering  than  ivory 
that  shall  fulfil  the  same  purpose — i.e.,  pre¬ 
sent  a  smooth,  bright,  white  surface.  The 
covering  now  chiefly  used  for  the  cheaper 
and  medium-priced  instruments  is  called 
celluloid,  though  some — and  particularly  the 
German — manufacturers  use  bone,  which, 
being  well  bleached  and  well  polished,  is 
hard  to  detect  from  real  ivory. 

Changing  Colour. — Unfortunately,  ivory 


and  its  cheaper  rivals  will  not  for  ever 
retain  their  pure  white  colour. 

A  correspondent,  writing  for  advice  on 
the  subject  of  pianoforte  keys,  said  “  they 
had  turned  a  beautiful  yellow  colour  :  if  he 
could  restore  them  to  their  natural  white¬ 
ness,  it  would  make  his  instrument  look 
twenty  years  younger.”  The  writer  has 
handled  .thousands  of  musical  instruments 
in  his  day,  but  has  never  yet  met  with  one 
that,  by  this  simple  process  of  whitening 
the  keys,  would  give  this  ultimate  result ; 
but  he  can  and  does  say  that,  in  conjunction 
with  French-polishing  of  the  case  and  well 
cleaning  up  the  interior,  this  whitening  of 
keys  greatly  improves  the  whole  appearance 
of  the  instrument. 

Mow  to  Distinguish. — The  distinguishing 
features  of  the  various  coverings  used  may 
be  briefly  said  to  be  as  follows  : — Real  ivory, 
with  age,  turns  a  smoky  brown,  the  colour 
being  pretty  evenly  distributed  ;  bone  may 
be  said  to  turn  a  brown,  strongly  marked  in 
places,  also  giving  a  strongly  marked  veined 
appearance ;  celluloid  turns  a  yellow  or 
greenish  cast,  and  is  generally  most  strongly 
marked  in  the  centre  of  the  key-board, 
these  notes  being  used  more  than  those  at 
the  extreme  ends,  and  appear  to  be  more 
strongly  marked  if  played  upon  by  persons 
with  perspiring  or  damp  hands.  Moreover, 
they  are  easily  distinguished  from  bone  or 


ivory  by  wiping  over  them  a  rag  fairly  wet 
with  methylated  spirits,  when  they  will,  if 
made  of  celluloid,  emit  a  strong  smell  of 
camphor. 

Bleaching  Ivory. — When  seeking  advice 
on  how  to  restore  the  colour  of  ivory,  one  is 
generally  told  “  to  wash  it,  and  place  under 
glass  in  the  sun’s  rays.”  Now,  a  little  reason¬ 
ing  will  show  us  how  this  plan— though  often 
adopted,  and  effective  in  the  case  of  small 
ivory  figures,  brooches,  and  articles  of  vertu — 
is  impracticable  in  the  case  of  piano  or  organ 
keys,  setting  aside  the  fact  that  in  this  cli¬ 
mate  of  ours  we  cannot  depend  on  how  long 
or  when  we  may  have  sufficient  sunshine  to 
answer  our  purpose.  Nor  must  we  overlook 
the  fact  that,  even  if  it  were  possible  to  wash 
and  place  the  wdiole  of  the  ivory  under  glass, 
and  the  sun  was  powerful  enough  to  bleach 
them,  it  would  at  the  same  time  be  powerful 
enough  to — and  in  all  probability  would — 
twist  the  wood- work  of  the  keys  into  all  sorts 
of  fantastical  shapes,  thus  giving  us  a  greater 
evil  for  a  lesser  one — a  legacy  not  at  all 
desirable.  Of  course,  this  latter  risk  might 
be  obviated  by  removing  the  ivories  from 
the  wood  work,  wdien  it  might  be  possible  to 
bleach  them  by  the  sun’s  rays,  or  the 
peroxide  of  hydrogen  or  other  bleaching 
fluids,  as  used  by  cutlers  for  knife-handles, 
etc.  Simply  wiping  over  with  spirits  of 
turpentine,  and  leaving  exposed  to  sunlight, 
is  sometimes  found  effective. 

I  point  this  out  as  a  wray  in  which  the 
ivories  might  be  bleached,  or  at  least  im¬ 
proved,  though  in  practice  it  is  never  done. 
If  they  are  so  bad  as  to  require  such  drastic 
treatment,  they  are  stripped  off,  to  be  re¬ 
placed  in  most  cases  by  celluloid. 

Repairs. — The  practical  workman— be  he 
dealer,  repairer,  or  tuner — contents  himself 
with  replacing  by  others  the  most  dis¬ 
coloured  or  worn  ones,  taking  care  not  to 
use  perfectly  white  or  new  ones  if  the 
instrument  is  an  old  one.  Should  he  not 
have  a  sufficient  supply  of  old  ivory  to 
select  from,  the  newer  ones  must  be  stained 
to  match  by  wiping  over  them  some  strong 
hot  coffee,  or  other  staining  medium,  pre¬ 
vious  to  polishing.  All  repairs  having 
been  made  good,  the  wmrkman  removes 
from  the  upper  surface  of  them  all  a  thin 
shaving,  or  shavings,  till  they  look  of  a 
more  uniform  colour,  and  then  re-polishing  ; 
and  in  the  case  of  ivory  and  celluloid  it  is 
surprising  the  improvement  this  treatment 
makes  to  them  and  the  w'hole  instrument, 
though  in  the  case  of  bone  the  improve¬ 
ment  is  so  slight  as  to  make  it  a  doubtful 
question  w  hether  it  is  worth  the  trouble  to 
do  them  or  not. 

To  show  to  the  readers  of  Work  how  the 
majority  of  keys  can  be  improved  in  the 
most  simple  and  effective  manner,  with 
such  tools  and  appliances  as  can  be  found 
or  used  in  the  domestic  or  home  work-shop, 
is  the  object  of  this  paper,  from  a  careful 
perusal  of  which  we  trust  many  useful  hints 
may  be  gleaned,  and  that  none  may  meet 
with  failure. 

To  Remove  the  Keys  from  Pianos. — It  is 
a  good  plan  to  have  at  hand  for  these  a 
board  about  5  ft.  long,  9  in.  or  11  in.  wide, 
and  at  least  £  in.  thick.  Set  this  on  the  top 
of  the  instrument,  to  be  convenient  for 
placing  the  keys  on  as  they  are  taken  out. 
If  it  is  a  cottage  or  upright  piano  it  is  a 
comparatively  easy  matter  to  do  this,  by 
first  removing  the  top  door,  fall,  and  name- 
board  ;  then  place  the  white  keys  only  on 
the  board,  starting  at  the  right  or  treble 
end,  taking  care  to  keep  them  in  proper 
rotation.  If  it  is  a  square  or  grand  piano, 
a  little  more  care  and  observation  may  be 
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required.  It  may  be  necessary  to  remove 
the  key-frame  bodily.  To  do  this,  the  front 
slip  and  screws  may  have  to  be  removed.  It 
is  not  always  necessary  to  do  this.  I  point 
it  out  because  instruments  vary  so  in  their 
construction,  some  being  more  complicated 
than  others.  Should  the  key-frame  have 
to  be  removed,  take  note  of  the  presence  of 


so  wide,  is  screwed  to  the  back  of  the  keys, 
they  being  grooved  to  receive  it.  Printed 
directions  for  taking  apart  the  mechanism, 
to  enable  one  to  remove  the  stop-action, 
keys,  etc.,  is  generally  posted  up  inside  the 
better-class  organs.  If  not,  it  will  be  noticed 
that  there  are  at  each  end  of  the  stop  rail 
on  the  inner  side  a  number  of  slips  of  wood, 


or  slackness  of  these  depend  to  a  great 
extent  the  evenness  and  springiness  of  the 
keys  in  front. 

The  flat  board,  as  used  for  piano  keys, 
is  not  suitable  for  harmonium  or  organ 
keys,  owing  to  the  presence  underneath  of 
regulating  -  screws  or  coupler  -  studs.  To 
make  this  board  useful,  it  will  be  necessary 


Fig.  4. 


A  Rustic  Garden  Seat.  Fig.  2. — Front  Elevation.  Fig.  3. — End  Elevation.  Fig.  4.— Han  of  Canopy.  Fig.  5.— Panel  of  Canopy  :  Back.  Fig.  6.— Panel  of 

Canopy:  Side.  Fig.  7.— Plan  of  Seat. 


any  bits  of  cardboard  that  may  be  placed 
under  for  packing  purposes  :  to  omit 
putting  them  back  again  might  make  a 
difference  in  the  touch,  etc.  For  this  reason 
it  is  not  advisable  to  remove  the  frames  if 
it  can  be  otherwise  avoided.  Should  any 
difficulty  arise  in  removing  the  piano  or 
organ  keys,  it  would  be  a  wise  plan  to 
watch  the  tuner,  and,  if  needful,  ask  him 
how  they  are  removed. 

To  Remove  Organ  Keys. — In  removing 
these,  it  will  be  found  that,  instead  of  a 
strip  of  wood  being  screwed  on  the  top  of 
the  keys,  as  in  harmoniums,  a  strip,  1  in.  or 


which  will  require  to  be  uncoupled  from  the 
iron  cranks,  in  addition  to  removing  the 
screws  or  unfastening  the  hooks.  In  the 
cheaper  class  it  may  be  only  wire  bent 
round,  and  secured  by  buttons  ;  but  with 
care  it  should  not  be  a  difficult  task  to 
remove'  the  keys  from  any  musical  instru¬ 
ment. 

To  Remove  Harmonium  Keys.  —  First 
remove  the  stop-rail  and  shutter-swells  (if 
any),  then  the  narrow  strip  of  wood  that  is 
screwed  on  the  top  of  the  keys  at  the  back, 
watching  closely  the  position  and  tightness 
of  the  long  thin  screws,  as  on  the  tightness 


to  nail  or  screw  on  two  strips  of  wood 
lengthwise,  at  least  1  in.  thick  and  6  in. 
apart,  or  make  a  frame  as  will  be  shown 
in  Fig.  3,  particulars  of  which,  with  the 
necessary  tools  and  how  to  use  them,  we 
must  reserve  for  another  paper. 

- ♦♦♦ - 

India-rubber  collars  should  not  be  used 
in  any  place  where  they  will  be  brought 
into  contact  with  copper,  as  this  metal  acts 
deleteriously  upon  the  substance.  Iron, 
nickel,  and  tin  have  no  action  at  all  upon 
it,  and  lead  very  little. 
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Chicago  Exhibition. — Although  made 
a  free  space  exhibition  to  intending  English 
exhibitors  at  the  cost  of  £60,000  charge  on 
the  British  tax-payer,  it  does  not  stimulate 
the  manufacturers  generally  to  promise  to 
send  exhibits.  At  Leeds,  after  an  effort,  it 
seems  to  have  fallen  back  to  its  starting- 
point  of  intention  to  avoid  expense  of 
transit,  cost  of  attendance  at  Chicago,  and 
having  to  pay  heavy  Customs  charges  if  the 
goods  shown  are  sold  in  the  States.  The 
United  States  Government  have  displayed 
an  illiberal  spirit  in  this  particular  ;  and 
British  tradesmen,  who  could  send  some  of 
the  finest  exhibits  in  the  world,  generally 
refuse  to  entertain  the  idea  of  exhibiting, 
and  decline  a  lecture  on  the  subject 
volunteered  by  the  United  States  Consul’s 
representative.  England  is  paying  dear  in 
trying  to  teach  Uncle  Sam  a  lesson  in 
international  courtesy  and  amity,  which 
will  long  remain  a  sore  point.  To  have 
waived  the  import  duty  would  not  have 
been  a  loss  to  the  States,  as  the  people 
would  have  had  the  advantage  of  goods  of 
the  highest  class  to  copy  or  improve  upon. 

Jewellers’  Examinations. — We  have 
had  submitted  to  us  a  copy  of  the  examina¬ 
tion  questions  set  by  the  City  and  Guilds  of 
London  Institute  in  the  ordinary — that  is, 
the  elementary — grade  of  goldsmiths’  work, 
etc.  The  questions,  as  a  whole,  certainly 
convey  one  impression,  and  that  is.  that  the 
subject  is  not  being  played  with.  The  ques¬ 
tions  form  but  half  of  the  examination,  the 
other  half  being  devoted  to  the  production 
of  a  piece  of  mounted  work,  or  a  piece  of 
chased  or  engraved  work.  We  feel  sure 
that  there  is  a  future  before  the  classes  held 
under  the  supervision  of  the  Institute  ;  and 
when  the  results  of  the  examination  are 
published  we  shall  note  the  relative  positions 
of  the  four  places  that  held  classes  during 
the  winter  and  sent  up  students  for  this 
examination. 


Bean-feasts. — Just  now  a  few  words 
about  these  “  outings,”  of  which  perhaps 
the  most  generally  conspicuous  feature  is 
that  “beans”  do  not  appear  on  the  board, 
may  be  seasonable.  The  name  remains 
from  the  days  when  broad-beans  and  bacon 
formed  the  staple  dish,  and  Brockley  Jack 
was  dear  to  the  hearts  of  London  operatives. 
Improved  means  of  locomotion  take  them 
further  afield  now,  and  in  many  cases  the 
railway  saloon-carriage  displaces  the  “brake” 
or  “  waggonette.”  This  annual  meeting  of 
employers,  managers,  and  workmen  has  a 
greater  significance  than  appears  upon  the 
surface  :  it  implies  a  social  reunion  which 
rubs  off  any  asperities  that  may  have  arisen 
amongst  its  members,  and  reduces  the  ten¬ 
dency  to  future  friction.  Those  engaged  in 
the  earnest  work  of  this  world  know  that 
between  managers  and  men  there  must 
necessarily  arise  some  strained  feeling.  The 
former,  in  studying  their  employers’  interests, 
must  be  strict  with  the  men  under  their 
control ;  and  the  latter  feel  it,  and  sometimes 
think  that  they  are  not  sufficiently  con¬ 
sidered.  We  are  not  now  dealing  with  cases 
where  there  is  obvious  tyranny  on  one  side 
or  neglect  of  work  on  the  other,  but  only 
with  the  ordinary  ran  of  business  in  which 
fair  dealing  prevails.  When  managers  and 
men  have  met  and  spent  together  in  common 
friendship  a  pleasant  holiday  they  think 
better  of  one  another.  Each  man’s  natural 
disposition  shows  itself— the  restraint  of 
duty  is  thrown  off,  and  the  workman  finds 
that,  after  all,  his  foreman  is  a  very  pleasant 
fellow,  and  a  kind  one ;  and,  on  the  other 
hand,  the  managers  find  their  men  generous 
in  sentiment,  and  replete  with  good  feeling 
one  towards  another  and  towards  them¬ 
selves.  When  the  employers  themselves 
join  the  gathering  the  men  are  naturally 
enough  pleased  ;  but,  to  keep  to  the  particu¬ 
lar  use  of  these  meetings,  we  must  remember 
that  the  unpleasantnesses  and  jealousies  are 
not,  as  a  rule,  between  the  employers  and 
employes,  but  between  the  latter  and  their 
managers,  with  whom,  in  the  ordinary  course 
of  affairs,  they  come  in  contact  daily,  and  it 
is  towards  the  removal  of  lingering  discon¬ 
tent  that  annual  holidays  of  the  bean-feast 
type  tend,  besides  affording  healthful  holi¬ 
days  and  recreation  to  those  who  take  part  | 
in  them. 

Objects  for  the  Microscope. — There 
are  many  diverse  opinions  as  to  the  best  wa,y 
of  killing  insects  intended  for  microscopic 
mounts.  The  first  object  is  to  avoid  giving 
any  unnecessary  pain,  and  also  to  avoid 
struggling,  which,  in  the  case  of  moths  and 
butterflies,  would  lead  to  disarrangement  of 
the  feathery  scales  on  the  wings.  It  has 
been  asserted  that  piercing  an  insect  through 
the  centre  of  the  thorax  with  a  needle  dipped 
in  nitric  acid  will  cause  instantaneous  death, 
but  there  seems  a  strong  likelihood  of  great 
pain  being  temporarily  inflicted.  The  ques¬ 
tion  of  causing  painless  death  is  one  that 
cannot  be  settled  with  absolute  certainty,  as 
there  are  no  means  of  ascertaining  the  sen¬ 
sations  that  attend  death,  but,  to  all  appear¬ 
ance,  chloroform  gives  a  satisfactory  result. 

The  insect  to  be  killed  may  be  put  under  a 
tumbler  or  bell  glass  with  a  piece  of  blotting- 
paper  previously  soaked  in  chloroform ; 
when  this  method  is  adopted  there  are  no 
disturbing  straggles.  Possibly  among  our 
large  number  of  microscope  workers  there  are 
some  who  may  care  to  ventilate  this  ques¬ 
tion.  Fresh  specimens  and  examples  must 
necessarily  be  forthcoming.  It  is  desirable, 
however,  where  animal  life  is  concerned,  to 
be  merciful  in  the  highest  degree. 
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HOW  TO  MODEL,  BUILD,  AND  EIT  A 
PORTABLE  STAGE. 

BY  W.  CORBOULD. 

This  stage  is  to  fit  a  small  or  large  room, 
for  comedies,  farces,  and  other  amateur 
performances. 

The  first  part  of  the  work  would  be  to  lay 
the  stage.  This  should  be  solid  and  strong. 
Tor  this  purpose  the  joists  and  all  the  sup¬ 
ports  must  not  be  less  than  4  in.  by  3  in. 

Take  the  stage  at  its  smallest  dimensions 
—say  12  ft.  square.  It  would  be  a  small 


room  indeed  where  the  stage  would  want 
to  be  less.  My  intention  is  to  start  at  this 
figure,  making  it  to  extend  to  24  ft.  by  20  ft. 
— as  large  a  size  as  would  be  required  for 
any  amateur  performance. 

The  front  elevation  should  be  3  ft.  6  in., 
and  must  rise  h  in.  to  the  foot  towards  the 
back,  so  every  row  of  supports  must  be  1 J  in. 
longer  than  its  front  one.  If  the  stage  were 
extended  to  its  full  depth,  it  would  be  10  in. 
higher  at  the  back  than  the  front.  This 
gives  the  necessary  slope.  I  have  seen 
stages  much  higher,  but  \  in.  to  the  foot  is 
quite  enough. 


Fig.  1  shows  the  under  work,  standing,  as 
it  would,  at  12  ft.  square.  1,  the  front  of 
the  stage,  showing  the  first  two  trestle-like 
supports.  These  are  12  ft.  lon-g,  having  four 
supports,  each  3  ft.  2  in.  high,  one  at  each 
end  and  one  3  ft.  from  each  end.  The  middle 
strut  is  one  of  the  supports  of  the  centre 
beam,  3.  When  fixing  the  stage,  this  would 
be  the  first  to  put  up.  1,  2,  3,  4,  and  5 
are  placed  over  3,  standing  3  ft.  apart,  firmly 
bolted  together  by  clamps  and  carriage-bolts, 
“about  4  in.”  (see  a,  b,  Fig.  1a).  All  these 
trestles,  it  will  be  seen,  are  double.  If  one 
be  drawn  3  ft.  one  way,  and  the  other  the 
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Fig.  1. — Position  of  Trestles.  Fig.  la. -A.  Clamp;  B.  Bolt  and  Hut.  Fig.  2. -Trestles  drawn  out.  Fig.  -Method 

would  be  useless.  Fig.  3a. -Clamp  or  Knee  Bracket  for  fixing  Upright  Timbers  to  Stage  Floor.  Fig.  4 -Section  of  Floorms.  j.i».  a  Method 
of  shifting  Framework.  Fig.  6.— Proscenium  Front  attached  to  Framework.  Fig.  7.— Stage  Complete.  Fig. .8.  Foetli^h  •  s,- 

— Footlights,  supported  by  Bracket  D.  Fig.  10. -Gas  Battens.  Fig  11,-Side  Elevation  of  Trestles  showing  the  Fall  from  the  Back 
Front  of  the  Stage  (Dotted  Lines,  a  Piece  of  Stuff  3  by  1  in.  screwed  to  Supports  by  small  Bolt  and  Hut,  to  keep  all  steady). 
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same  distance  the  other  side,  you  would  get  a 
stage  18  ft.  wkle(see  Fig.  2).  This  would  bring 
supports  c  d  close  to  centre.  If  you  wanted 
to  make  the  stage  wider  still,  it  is  obvious 
that  c  and  d  supports  would  not  pass  the 
centre  one,  e  ;  therefore,  they  would  have 
to  be  taken  off  and  shifted,  and  when  the 
trestles  were  drawn  out  as  far  as  required, 
would  have  to  be  put  back  again,  dividing 
the  spaces  equally  (see  Fig.  2).  _  The  stage 
would  now  be  23  ft.  wide.  This  would  be 
ample  for  anything  ;  but  if  the  room  was 
wider  than  that,  a  curtain  hung  on  each 
side  to  close  in  the  intervening  space  would 
have  to  be  put  up.  We  should  want  from 
ten  to  fourteen  of  these  trestles  when  the 
stage  was  larger  than  12  ft.  square,  but  if 
the  stage  was  only  12  ft.  square,  five  trestles 
might  do.  One  or  two  clamps, 
bolted  through  as  shown  at  F, 

Fig.  3a  would  be  needed.  These 
clamps  differ  from  Fig.  lA  clamp 
in  being  only  half  the  length  one 
side,  the  other  half  being  twisted, 
to  bolt  fiat  against  the  centre 
beam,  3  (see  Fig.  1).  Dotted  lines 
indicate  timbers. 

Should  the  stage  be  opened  to 
its  fullest  extent,  the  two  back 
trestles  would  be  4  ft.  apart,  in¬ 
stead  of  3  ft.,  as  the  others,  thus 
adding  8  ft.  on  to  the  12  ft.,  making 
the  stage  20  ft.  deep.  This  differ¬ 
ence  in  the  width  of  the  trestles 
would  not  matter  regarding 
strength,  as  the  back  of  the  stage 
is  not  used  so  much  as  the  front 
and  centre. 

We  ought  now  to  be  ready  for 
the  flooring  ;  and  this  wants 
special  care  in  the  making.  Inch 
floor-boards,  which  generally  run 
about  fin.  or  |in.,  must  be  used. 

Saw  them  into  6  ft.  lengths ;  take 
six  of  them,  lay  them  side  by  side 
(Fig.  4)  ;  place  two  cross-pieces 
(see  1  and  2)  3-^  in.  from  each 
end  ;  screw  this  together  with 
1|  in.  screws,  two  for  each  board. 

The  piece,  when  finished,  would 
be  6  ft.  by  about  3  ft.  If  you  now 
lay  this  piece  on  the  trestles,  it 
should  fit  so  that  the  two  cross¬ 
pieces,  1  and  2,  are  inside  the 
trestles — that  is,  the  edges  of  the 
boards  should  rest  on  the  trestles, 
each  piece  of  flooring  butting  each 
other  closely.  I  am  particular  in 
explaining  this,  because  on  its  fitting  de¬ 
pends  a  firm  stage  to  get  about  on, 
which  is  important.  For  a  12  ft.  stage  four 
of  these  pieces  would  fill  the  front  half  and 
four  the  back  half — eight  altogether.  If 
you  make  the  stage  3  ft.  wider,  you  would 
require  two  more,  and  so  on  :  fourteen  such 
pieces  for  the  full  stage  of  24  ft.  The  two 
back  rows  would  only  have  to  be  4ft.  lengths, 
made  the  same  way  as  the  others,  so  that 
the  stage  may  be  made  4  ft.  or  8  ft.  deeper. 

Having  our  stage  fixed,  we  now  come  to 
the  fitting  of  the  framework,  to  carry  pro¬ 
scenium,  scenery,  etc.  etc.  The  four  princi¬ 
pal  uprights  should  be  3  in.  square,  and  the 
two  top  beams  5  in.  by  3  in.  (see  Fig.  5).  The 
two  uprights  should  be  divided  into  two 
pieces,  of  about  10  ft.  long  each.  These 
should  work  telescope  fashion,  by  having 
two  clamps  with  a  bolt  and  nut  through  the 
both  posts,  holes  being  bored  through  the 
top  piece  about  every  foot  or  nine  inches. 
This  top  piece  will  slide  up  or  down,  ac¬ 
cording  to  the  height  you  wish  to  have  the 
proscenium,  a  and  b  are  the  two  clamps  ; 
c  the  bolt.  The  top  beam,  o  o,  is  worked 


the  same  way.  These  ought  to  be  12  ft.  each 
in  length,  to  prevent  bending  or  sagging 
when  the  weight  of  scenery,  battens,  etc., 
are  on  them. 

This  system  of  telescope  working  is  ap¬ 
plicable,  and  must  be  adopted  in  the  sides 
and  top  of  the  proscenium  in  the  way  I  will 
describe. 

In  the  first  place,  make  four  pieces,  8  ft. 
high  and  2  ft.  6  in.  wide,  made  in  frame-work 
(see  “Stage  Carpentry,”  Work,  No.  140). 
One  piece  will  work  behind  the  other,  so 
that  it  may  rise  up.  Should  it  be  required 
to  make  the  proscenium  higher,  you  will  see 
the  back  piece  may  rise  6  ft.  or  7  ft.,  bring¬ 
ing  the  top  of  the  proscenium  nearly  20  ft. 
higher  (see  Fig.  6).  A  bolt  on  each  side  of 
the  frame-work  will  keep  all  right. 
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We  now  make  the  top,  which  must  be  in 
three  pieces — that  is,  the  two  end  pieces 
must  slide  behind  the  centre  piece,  to  be 
drawn  out  as  required  (see  Fig.  7). 

This  frame-work  may  be  fastened  to  the 
upright  posts  and  cross-beam  either  by  tying 
with  cord  or  bolting. 

In  the  painting  of  the  proscenium  the  de¬ 
sign  must  be  as  panels,  so  that  when  the 
back  piece  is  moved  up  it  will  merely  be 
making  the  panel  longer  (see  2,  Fig.  6,  a,  a). 
Frame-work  is  all  out  of  sight  when  the 
stage  is  finished  (as  Fig.  7). 

The  top  centre-piece  must  be  one  panel, 
the  two  side  pieces  drawing  out  as  re¬ 
quired,  forming  two  panels  (see  Fig.  7). 

Sometimes  return  pieces  are  made  to  the 
proscenium,  about  12  in.  or  14  in.  wide. 
These  are  made  the  same  as  the  sides  and 
top.  The  top  pieces  of  the  sides  are  made 
sloping  downwards  (see  B,  Fig.  6).  The  top 
piece  thus,  when  fixed,  slopes  downward, 
the  two  side  pieces  standing  obliquely  about 
4  in.  or  5  in.  (see  b,  Fig.  6).  A  piece  of  wood, 
about  1  ft.  long  and  2fin.  by  ll  in.  square, 
screwed  to  the  stage  behind  these  side 


pieces  as  “  cleats,”  the  sides  can  be  fastened 
to  them  (see  J,  Fig.  5).  These  return  pieces 
may  be  painted  as  panels  or  columns. 

This  diagram  (Fig.  5)  shows  the  support¬ 
ing  frame-work  of  the  whole  of  the  scenery, 
proscenium,  etc.  You  will  see  it  is  essential 
that  it  should  be  strong  and  well  put  to¬ 
gether.  The  o  p  side  shows  only  the  two 
uprights  and  cross-beam,  clamped  and  bolted 
together  at  e  e,  and  fastened  to  the  stage  by 
a  bracket  similar  to  that  shown  at  f  ;  while 
on  the  p  side  the  frame-work  is  raised  up 
3  ft.,  making  the  proscenium  front  higher, 
the  clamps,  a  and  b,  keeping  them  as  one 
solid  piece,  the  bolt,  c,  being  shifted  ac¬ 
cording  to  the  height  required.  The  dot¬ 
ted  lines  show  the  position  of  upright  H 
when  shifted  farther  back  to  make  the 
stage  larger.  It  will  now  be  seen 
that  if  the  top  beam  is  in  two 
12  ft.  lengths,  when  fully  drawn 
out  tc  20  ft.  will  give  4  ft.  of 
double  thickness  in  the  middle. 
This  would  prevent  them  giving 
with  the  weight.  Dotted  line,  d  d, 
is  a  piece  of  stout  quartering  fixed 
across  the  front,  carrying  the  top 
of  proscenium.  Dotted  line,  K  K, 
shows  the  6  ft.  lengths  of  flooring  : 
their  division  across  the  stage. 

Fig.  7  shows  the  stage  complete, 
B  B  dotted  line  showing  the  two 
parts — of  course,  decorated  accord¬ 
ing  to  the  taste  of  the  artist ;  only, 
it  will  be  seen  at  a  glance,  the 
running  scroll-work  is  the  best, 
because  in  lengthening  out  the 
design  is  not  altered.  The  panels 
might  be  a  pale  blue  or  green,  the 
styles  a  warm  pink,  the  scroll¬ 
work  in  old  gold.  Now  as  to 
the  manner  of  fixing  the  foot¬ 
lights,  s,  s.  A  board  about  8  in. 
or  9  in.  wide  should  be  hinged 
on  to  the  front  of  the  stage,  slop¬ 
ing  downwards  (as  shown  at  Fig. 
8);  the  gas-pipe  lying  in  the  bot¬ 
tom — bringing  the  lighted  burner 
very  little  above  the  stage  floor 
(see  Fig.  9).  d  is  an  acute  angle 
bracket,  screwed  to  the  front  of 
the  stage,  as  many  being  required 
as  will  carry  the  footlights— one 
about  every  3  ft.  The  burners 
or  gas-jets  should  be  about  6  in. 
apart.  The  end  of  the  end  of  the 
gas-pipe  may  be  connected  by 
indiarubber  tubing  ;  so,  likewise, 
the  gas  battens  in  the  flies.  These  should 
be  guarded  by  a  shield  of  sheet-iron  over 
the  back  and  four  or  five  stout  wires  along 
the  front,  for  safety  (see  Fig.  10).  a  is  a  stout 
batten  which  the  whole  is  fixed  to  ;  b  b  are 
chains  which  the  battens  must  always  be 
hung  with.  The  fixing  of  all  the  other  parts 
in  connection  with  the  scenery,  etc.,  has 
been  explained  in  “Stage  Carpentry,’  Nos. 
140,  144,  149,  and  154. 
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ARROR  FOR  THE 
XYHEEL  OF  THE 
TRIG,  STRAIGHT 
CHUCKS. 

BY  NORMAN  MACLEAN. 


FR0>T  HIVIHUSG 
ELLIPTIC.  ECCE>- 
LXYE,  AM)  HOME 


Introduction — Old  Style  Arbor— Improved 
Arbor— The  Nose  of  Chuck— Conclusion. 

Introduction.— It  is  generally  acknowledged 
that  the  central  pin  shown  in  Fig.  1  is  not 
strong  enough  for  the  work  done  nowa¬ 
days  by  professional  and  amateur  turners, 
and  I  propose  to  show,  without  taking  up 
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too  much  space,  how  the  improved  arbor  is 
in  many  ways  superior  to  the  old-fashioned 
central  pin.  It  is  well  known  that  (for 
instance)  the  farther  the  slides  of  the  eccen¬ 
tric  chuck  are  from  the  central  position,  the 
greater  the  strain  upon  the  central  pin 
(Fig.  1),  and  if  unfortunately  the  chuck 
meets  with  any  obstacle,  something  has  to 
give  way,  and  this  is  generally  the  central 
pin.  There  is  another  device  for  providing 
for  the  proper  rotating  of  the  front  dividing 
wheel — viz.,  the  insertion  of  a  tightening 
screw  in  the  base  of  the  front  slide,  which, 
I  think  most  objectionable.  Supposingthe 
screw  to  be  too  tight,  one  is  unable  to  turn 
round  the  wheel  without  great  difficulty,  and 
in  the  case  of  a  click  wheel,  one  dodges 
backwards  and  forwards  in  the  vain 
endeavour  to  drop  the  click  into  the  right 
notch  :  the  other  unpleasant  alternative 
being  that  if  the  binding  screw  be  too  loose, 
the  click  “chatters”  in  its  notch,  and  spoils 
good  work,  to  say  nothing  of  the 
inconvenience  of  taking  the  chuck  to 
pieces  to  get  at  the  binding  screw  in 
the  base  of  the  front  or  transverse 
slide. 

Old  Style  Arbor. — Fig.  1  shows  the 
old  style  of  central  pin,  and  needs  no 
further  description. 

Improved  Arbor. — This  is  illus¬ 
trated  by  Fig.  2,  and  consists  of  a 
steel  disc  shaped  like  the  sketch.  My 
readers  will  note  that  there  are  traces 
of  the  old  central  pin,  which  has  been 
out  off  to  within  J  in.  of  the  surface  of 
the  front  slide  of  the  eccentric.  This 
fits  into  a  recess  turned  in  the  base  of 
the  steel  disc,  which  is  secured  to 
the  slide  by  three  screws,  1,  2.  and  3, 
and  which  are  let  in  flush 
with  the  surface  of  the  disc. 

Fig.  3  shows  the  dividing 
plate.  This  is 
turned  out  to  fit 
the  angle  of  the 
cone  of  the  steel 
disc,  and  is  then 
placed  on  the  slide 
of  the  eccentric 
chuck,  the  steel 
disc  dropped  into 
its  position  and 
screwed  home, 

when  it  will  be  found,  if  the  work  is  well  done, 
that  it  can  easilybe  turned  in  eitherdirection. 

The  Nose  of  Chuck. — This,  of  course, 
necessitates  the  nose  of  the  chuck  being  in 
a  separate  piece  (Fig.  4),  and  which  is  fixed 
in  position  by  means  of  four  screws,  1,  2,  3, 
and  4,  each  screw  having  a  small  turned 
washer  between  the  head  of  the  screw  and 
the  plate  of  the  nose.  As  the  making  and 
fitting  of  the  nose  dead  true  is  a  difficult 
matter,  it  would  be  perhaps  better  if  the 
four  holes  in  the  plate  of  the  nose  were 
slightly  slotted  to  allow  for  final  adjustment 
before  the  screws  are  tightened  up. 

Conclusion. — I  do  not  claim  anything  for 
this  improved  arbor.  I  regret  being  un¬ 
acquainted  with  the  name  of  the  maker,  as 
the  chuck  was  bought  some  ten  years  ago 
second-hand,  but  during  that  time  it  has 
stood  the  test  of  some  of  the  heaviest  work  I 
have  ever  executed,  and  whatever  weakness 
it  may  have  exhibited  in  other  parts,  it  has 
certainly  come  out  of  the  trial  with  credit 
to  itself  and  with  honour  to  its  inventor. 

[Possibly,  with  this  description,  some 
among  our  numerous  professional  and 
amateur  turners  may  recognise  this  arbor, 
and  let  us  know.  On  the  principle  of  “To 
every  man  his  due,”  the  maker’s  name  ought 
to  be  made  public. — Ed.] 


SOME  NOVEL  TURNING. 

BY  F.  A.  M. 

The  spill-cups,  napkin-ring,  and  box  shown 
in  the  drawing  were  produced  upon  an  ordi¬ 
nary  5  in.  screw-cutting  lathe,  by  a  tolerably 
simple  appliance.  My  lathe  is  not  intended 
for  ornamental  turning,  as,  when  setting  up 
a  workshop  some  years  ago  I  found  that 
lathes  for  ornamental  turning  were  much 
more  expensive  than  those  made  in  quanti¬ 
ties  for  the  ordinary  work  of  an  engineer’s 
shop  ;  also  that  the  ornamental  lathe  was 
not  suitable  for  anything  but  the  smallest 
metal  work,  whilst  the  engineer’s  slide-lathe 
furnished  the  means  to  make  any  kind  of 
additional  apparatus ;  and  in  making  and 
contriving  such  apparatus  is  to  be  found  far 
more  exercise  for  ingenuity  even  than  in 
using  it. 

Most  ornamental  turners  buy  a  beautiful 
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and  expensive  set  of  apparatus  partly  for 
the  sake  of  the  pleasure  that  comes  from 
owning  and  handling  beautifully-made  and 
exquisitely-finished  appliances.  This  may 
be  a  very  innocent  way  of  obtaining  enjoy¬ 
ment  and  recreation  for  a  rich  man  ;  but 
it  does  not  often  make  a  good  workman.  A 
far  cheaper,  and,  as  it  seems  to  me,  a  better 
plan  is  to  follow  the  line  I  have  indicated. 
Begin  with  an  honest  slide-lathe  at  about 
£30,  then  buy  no  more  finished  apparatus 
but  only  the  castings,  planed ;  take  one  thing 
after  another— say,  the  overhead  motion, 
eccentric  cutter,  vertical  cutter,  universal 
cutter  ;  make  these  by  degrees,  and  you 
will  not  only  become  possessed  of  a  capital 
set  of  apparatus,  but  will  also  become  a  good 
workman,  competent  to  use  them. 

The  examples  given  above  were  made 
on  the  suggestion  of  a  very  clever  American 
amateur,  F.  N.  Massa,  Esq.,  from  whom  I 
have  obtained  many  good  ideas ;  it  has  some 
advantage  over  the  more  ordinary  kind  of 
ornamental  work  in  which  the  constant  re¬ 
currence  of  the  circle  becomes  rather  weari¬ 
some.  I  hope  the  curiosity  of  my  readers 
will  be  excited  when  I  teli  them  the  first 
work  of  this  kind  was  done  without  any  ad¬ 
dition  to  my  lathe  beyond  a  piece  of  wire, 
some  pullies.  and  a  weight  (the  headstock). 


I  had,  however,  overhead  motion,  driller, 
and  a  pin  fixed  as  in  one  of  the  change 
wheels.  This  was,  of  course,  a  make¬ 
shift,  yet  it  produced  a  nice-looking  pat¬ 
tern,  which  would  be  thought  to  have 
required  the  pumping  motion  of  the  mandrel 
of  a  rose  engine.  The  present  examples 
were  done  by  means  of  a  home-made  appli¬ 
ance,  which’may  give  as  many  as  96  waves  in 
going  round,  and  may  make  them  II  in.  long. 
The  appliance  is  applicable  to  almost  any 
slide  lathe,  and  need  not  cost  more  than 
about  £6.  Instead  of  taking  out  a  patent 
for  it,  I  propose  to  describe  it  in  Work  by- 
and-by. 


SCIENCE  TO  DATE. 

Fatigue. — Professor  Mosso,  of  Turin,  has  dis¬ 
covered  that  the  blood  of  dogs  fatigue*  by  long 
racing  acts  as  a  poison,  and  when  injected  into 
other  dogs  causes  the  latter  to  exhibit  all  the 
symptoms  of  fatigue.  Hence  it  seems  that 
fatigue  depends  more  on  a  specific  poisoning 
by  all  products  than  upon  a  deficiency  of 
material. 

Fall  of  Dust. — In  Stockholm  recently 
there  was  a  fall  of  hail  mixed  with  dust  par¬ 
ticles  which  lasted  for  several  hours.  The 
dust,  on  being  collected  and  examined,  was 
found  to  consist  of  glassy  material,  both 
isotropic  and  anisotropic,  together  with 
borne-blende,  magnetite,  mica,  metallic  iron, 
and  some  diatoms. 

Is  Sulphur  an  Element  ? — A  German 
chemist  thirks  he  has  succeeded  in  decom¬ 
posing  sulphur.  By  electrolysing  a  fused 
mixture  of  barium  sulphate  and  nitre  con¬ 
tained  in  a  silver  crucible  which  served  as 
the  negative  electrode,  a  platinum  wire 
forming  the  positive  electrode,  he  obtained 
a  black  mass  partly  soluble  in  hydrochloric 
acid,  from  which  he  isolated  a  greyish -black 
powder,  insoluble  in  nitric  or  hydrofluoric 
acids  or  aqua  regia.  It  represented  about 
30  per  cent,  of  the  sulphur  contained  in  the 
sulphate.  He  thinks  that  sulphur  is,  there¬ 
fore,  a  hydrogen  compound  which 
by  electro’ysis  loses  hydrogen. 

Curious  Limestone. — In  the 
valley  of  the  Hirnant  River, 
which  flows  into  Lake  Bala, 
there  is  a  band  of  a  black  oolitic 
limestone.  The  blackness  is  due 
to  a  coating  of  carbon  which 
the  oolitic  grains  possess.  Under 
the  microscope  they  are  seen  to 
be  made  up  of  four  layers  :  (1) 
a  central  nucleus  ;  (2)  a  layer  of  carbon  ;  (3)  an  outer 
cap  of  silica  ,  and  (4)  another  thin  layer  of  dusty 
material.  It  is  possible  that  the  carbon  in  this  rock, 
which  is  of  Ordovician  age,  is  due  to  vegetable 
agency. 


NOTES  FOR  WORKERS. 

The  late  Prince  Louis  Lucien  Napoleon  has  left 
to  the  nation  his  valuable  collection  of  metals, 
which  have  been  placed  in  the  Science  Museum, 
South  Kensington.  The  collection  is  rich  in 
specimens  of  the  rarer  metals. 

Rubber  may  be  deodorised  by  dipping  it  into  a 
solution  of  salicylic  acid  in  alcohol.  The  solution  is 
made  by  dissolving  20  grains  of  salicylic  acid  in  half 
a  pint  of  alcohol. 

A  French  chemist  has  found  that  aluminium  can 
be  used  instead  of  magnesium  by  photographers  for 
producing  an  intense  light. 

The  momentum,  or  amount  of  motion,  of  a  body 
is  found  by  multiplying  the  mass  in  grammes  by  the 
velocity  of  the  mass  in  centimetres  per  second. 
Thus,  a  mass  of  100  grammes,  moving  with  a  velocity 
of  5  centimetres  per  second,  has  a  momentum  of 
500. 

To  preserve  pencil  drawings,  paint  them  with  a 
thin  wash  of  isinglass,  which  will  prevent  the  black 
lead  being  rubbed  off. 

Hops  were  introduced  into  America  about  250 
years  ago.  The  greatest  producing  State  is  New 
York,  which  in  1889  had  3G,G70  acres  devoted  to 
this  crop,  the  production  being  20,003,029  lbs. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  Neics  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Cutlery  Trade. — In  the  Sheffield  cutlery  trades 
there  is  very  little  change.  The  strike  at  Rodgers’ 
continues. 

Cotton  Trade. — The  threatened  crisis  in  the 
cotton-spinning  industry  is  delayed  for  some  days, 
owing  to  a  want  of  unanimity  on  the  part  of  the 
employers,  some  of  whom  favour  a  5  per  cent,  re¬ 
duction  of  wages  and  others  10  per  cent.  ;  all  are 
agreed,  however,  that  a  reduction  must  occur  before 
a  trade  revival  can  be  expected.  So  far  as  Oldham 
is  concerned,  85  per  cent,  of  the  employers  are  in 
favour  of  a  10  per  cent,  reduction ;  while  in  the 
Rochdale,  Ashton,  and  Stalybridge  district  40  per 
cent,  favour  this  movement.  In  the  Bolton  district 
a  reduction  of  5  per  cent,  is  considered  sufficient  to 
meet  the  requirements  of  the  case,  and  as  soon  as 
80  per  cent,  of  the  employers  agree  to  this  course 
being  taken,  notice  of  the  proposed  reduction  will 
be  sent  to  the  operatives’  associations.  In  North¬ 
east  Lancashire  the  situation  is  critical,  and  short 
time  is  considered  inevitable  in  this  district.  Many 
manufacturers  are  without  orders,  and  machinery 
is  being  gradually  stopped. 

Silver  and  Britannia  Metal  Trades. — While 
the  silver  trades  are  dull,  the  Britannia  metal  trade 
is  improving. 

File  Trade. — The  pressure  of  the  Spanish  and 
Portuguese  duties  has  caused  a  lull.  A  few  weeks 
ago  the  Peninsula  was  flooded  with  articles,  good 
and  bad,  and  some  time  must  elapse  before  the 
altered  conditions  of  trade  can  be  measured  with 
accu-racy. 

Steel  Trade. — In  the  crucible  steel  trade  prices 
are  well  maintained,  and  will  probably  advance  as 
trade  increases.  The  rolling  mills  are  not  so  well 
employed. 

Building  Trade. — Our  Rochdale  correspondent 
writes  : — The  harmony  in  this  trade  has  now  been 
broken  by  the  plasterers  coming  out  on  strike  for 
an  advance  of  |d.  per  hour  in  wages,  which  are  at 
present  8d.  per  hour.  The  men  also  demand  walk¬ 
ing  time  in  all  cases,  instead  of  going  for  their 
wages  in  their  own  time,  as  at  present.  Both  sides 
seem  firm,  and  meanwhile  all  plastering  is  at  a 
standstill. 

Engineering  Trade.— The  improvement  still 
continues,  and  the  outlook  is  promising.  Several 
orders  have  been  secured  by  the  leading  machine 
tool  makers,  and  stationary  engine  builders  are 
better  employed.  In  the  locomotive  building  branch 
the  prospects  are  generally  regarded  as  being  very 
slight.  Boiler  makers  are  better  off  for  work  than 
last  month.  The  chief  machine  makers  are  fairly 
well  employed.  In  the  shipbuilding  industry  of  the 
Mersey  district  no  change  is  reported,  while  in  the 
Barrow  district  the  activity  shows  signs  of  slackening. 
Engineers  in  the  district  are  also  quieter.  In  the 
iron  trade  business  is  of  the  hand-to-mouth  charac¬ 
ter.  The  belief  in  an  immense  reduction  of  prices, 
which  is  generally  entertained,  has  the  effect  of 
causing  consumers  to  buy  only  for  immediate  re¬ 
quirements. 

Cycle  Trade. — The  cycle  trade  of  1892  is  on  the 
wane.  The  1893  season  may  be  said  to  have  begun, 
in  so  far  as  booking  fresh  orders  is  concerned. 
Many  of  the  cycle-making  firms  have  already  their 
representatives  on  the  move,  and  good  business  in 
Scotland  is  reported  for  1893.  Several  makers  are 
preparing  to  put  the  new  geared  ordinary  on  the 
market,  which  machine  may  be  expected  to  come 
largely  to  the  front  in  1893. 

Timber  Trade. — There  have  been  large  sales, 
including  932  logs  and  1,333  curls  of  mahogany, 
396  logs  cedar,  1,925  logs  satinwood,  226  logs  wal¬ 
nut,  1,889  boards  maple,  545  planks  teak,  28  tons 
lignum  vitce,  162  pieces  Malabar  ebony,  6  logs  rose¬ 
wood,  109  planks  Bahia  rosewood,  and  other  lots. 
The  imports,  with  some  exceptions,  have  been 
fairly  moderate ;  the  stocks  are  increased,  and,  in 
some  cases,  are  now  excessive.  Prices  are  mostly 
weaker  ;  the  attendance  at  the  mahogany  sales  has 
been  good,  and  satisfactory  prices  were  obtained. 

Chemical  Trade. — The  demand  for  bleaching 
powder  is  very  great,  and  the  price  is  from  £7  10s. 
to  £7  12s.  6d.  Soda  crystals,  caustic  soda,  and 
sulphur  are  unaltered.  South  Durham  salt  is  quiet 
at  about  10s.  per  ton  free  on  board. 

Tanning  Trade. — The  hide  market  is  without 
any  change,  the  business  consisting  of  Santa  Maria 
heavy  ox  at  5s  d. ;  Gualaguaig,  5d.  ;  and  Rosario 
Matadeiro  light,  3d.  to  3gd.  Tanners  are  very 
cautious,  and  complain  of  the  limited  demand. 


SHOP: 

A  Corn  Em  for  Those  who  Want  to  Talk  It. 

*•*  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  W ork,  contributors  are 
requested  to  be  brief  and  concise  in  all  f  uture 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  member  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I. — Letters  from  Correspondents. 

Arithmetic.  —  Student  writes  Let  A  put 
down  four  figures  in  a  line,  and  allow  B,  another 
person,  to  put  a  figure  as  a  unit  of  the  amount,  as 
2.  He  who  adds  the  2  may  tell  at  once  the  exact 
total  of  a  sum  of  five  rows  of  figures,  of  which  A 
puts  two  more  rows  and  B  two  more  rows,  and  adds 
them  all  together.  Thus  :— 

A. ...  99,992-B 

B. ...  29,9991 
A....  70,000 

B .  00,007 

A....  99,992 


or. 


Total  299,990 


A... 

3,692-B 

li  . . 

1.000 

A... 

8,999 

B... 

0,101 

A... 

’  9,808 

Total 

23,690 

B  says  the  amount  will  be  23,690  as  soon  as  he 
has  added  the  figure  2  to  the  first  line ;  the  sum 
shows  he  was  right.  How  is  it  done  1 " 

Alarm.— H.  F.  G.  ( Hammersmith )  writes  : — “  I 
send  you  the  enclosed  sketch  of  a  reliable  electric 
alarm,  hoping  that  it  will  be  of  service  to  some  of 
your  readers.  Since  the  last  sketch  on  p.  699,  No. 

95.  Yol.  II.,  the  alarm  has 
worn,  which  they  all  do 
after  some  time,  so  I  have 
abolished  it  and  have 
taken  the  front  glass  out 
and  bent  the  wire,  a, 
from  the  switch  so  as  to 
just  clear  the  minute 
hand  but  come  in  contact 
with  the  hour  hand.  In 
sketch  1  have  put  it  in 
front  of  the  hour  six, 
which  is  my  time  of 
rising.  Of  course,  it  can 
be  fixed  in  front  of  any 
hour,  and  will  keep  ringing  for  an  hour  according 
to  length  of  wire  across  the  figures.  If  the  battery 
box  is  nicely  finished,  it  does  not  look  amiss  on  a 
shelf  over  the  bed  within  arm’s  reach  for  shutting 
off  switch.” 


Electric  Alarm. 


II.— Questions  Answered  by  Editor  and  Staff. 

Books  on  Gas  Engines.— H.  S.— “On  Gas  En¬ 
gines,”  by  T.  M.  Goodeve,  2s.  6d.,  deals  with  the 
Otto  engine.  “  The  Gas  Engine,”  by  Dugald  Clerk, 
7s.  6d. :  a  very  good  book.  “  Gas  Engines,”  by 
Wm.  Macgregor,  8s.  6d.  “Gas  and  Petroleum 
Engines,”  by  Wm.  Robinson,  14s.— F.  A.  M. 

Pressure  of  Water.— J.  J.  {Bromley). — The 
pressure  of  a  column  of  water  in  pounds  per  square 
inch  at  its  base  is  found  by  multiplying  its  height  in 
feet  by  0'131.  To  put  it  as  a  formula,  let  H  equal 
height  of  column  of  water  in  feet,  and  P  equal 
pressure  in  pounds  per  square  inch  at  base ;  then 

p 

P  =  0 '431  H  ;  and  by  transposition  H  =  ^  - 

Applying  this  to  your  case,  we  have : 

H  =  — =  184-33  ft.  =  181  ft  4  in. 

0  434  0’434 

-F.  C. 

Pinion  Wire.— J.  J.  ( London ,  E  C.).—  Messrs. 
Haswell  &  Sons,  Spencer  Street,  or  Messrs.  Grim- 
shaw  &  Co.,  Goswell  Road,  Clerkenwell ;  either  of 
these  will  supply  your  wants  in  pinion  wire,  any 
number  of  leaves  and  any  size.  Prices  run  about 
6d.  per  length  of  12  in.  about— A.  B.  C. 

Safety  Bicycle.— H.  W.  (No  Address).—  I  should 
be  glad  to  make  a  machine  for  H.  W.  same  as 
design  given  in  Work,  but  amnotnowin  a  position 
to  do  so,  having  entered  upon  an  engagement  with 
the  North  British  Machine  Company.  If  H.  W. 
pleases  to  give  me  his  address,  I  will  be  glad  to 
forward  him  their  catalogue,  and  can  assure  him  he 
will  be  able  to  choose  a  machine  of  as  fine  design 
as  anyone  could  wish  for,  and  as  good  value  as 
can  be  had  anywhere ;  or,  if  he  much  desires  it,  I 
can  have  one  made  exactly  from  my  own  design,  as 
shown  in  the  pages  of  Work,  and  under  my  own 
supervision  in  the  works  at  Croshill. — A.  S.  P. 

Automatic  Boor  Fastener.  — Novice. —  The 
arrangement  looks  complicated,  and  would  pro¬ 
bably  cost  so  much  that  it  would  scarcely  compete 
with  rim  latches.  It  looks  rather  unsightly,  and 
would  demand  more  careful  fixing  than  ordinary 
people  give  to  such  matters.  The  only  way  I  should 


use  it  is  in  lieu  of  the  private  bolt  used  for  bed¬ 
rooms,  which  release  with  a  cord  led  by  pulleys  to 
the  bedside.  As  to  the  sash  fastener,  there  is  one 
almost  identical,  but  superior,  in  the  market,  called 
the  “Binder”  sash  fastener.— B.  A.  B. 

Gold  from  Gilders’  Bags.— A.  B.  (Newry)  — 
First,  burn  them  in  a  closed  vessel— porcelain  for 
choice ;  but  if  an  iron  vessel  is  used,  then  it  should 
have  a  layer  of  thick  paper  placed  in  it  for  the  rags 
to  rest  upon.  The  layer  of  paper  will,  even  when 
burnt,  help  to  prevent  the  metal  attaching  itself  to 
the  iron.  If  the  burning  is  done  carefully  there 
should  be  no  risk  of  this,  for  it  is  quito  possible  to 
completely  burn  the  rags  lo  a  cinder  without  mak¬ 
ing  the  pan  more  than  red-hot.  Secondly,  powder 
the  burnt  stuff  up  in  a  mortar,  and  mix  one  quarter 
of  its  weight  of  powdered  pearlash  with  it;  put  it 
in  a  furnace,  and  run  it  down.  If  the  flux  does  not 
come  all  of  one  consistency,  a  little  more  pearlash 
can  be  added  until  it  does.  If  it  shows  signs  of 
boiling  over,  add  a  little  dry  powdered  salt.  When 
the  boiling  mass  of  flux  is  regular  in  its  composition 
(and  you  can  test  that  by  dipping  the  poker  in  and 
removing  some  on  the  end),  the  pot  can  be  taken 
from  the  fire,  left  to  cool ;  and  when  cool  it  can  be 
broken,  when  there  will  be  a  button  of  gold  at  the 
bottom.  So  far  I  have  tried  to  comply  with  the 
inquirer’s  wishes ;  but  it  is  for  him  to  consider  if  it 
is  worth  while  to  carry  out  this  process ;  otherwise 
the  quantity,  if  large,  might  be  burnt  and  powdered, 
and  sent  to  a  refiner  for  an  offer;  if  small,  then 
they  might  go  with  the  shop  sweep,  when  that  is 
sent.— H.  S.  G. 

Galvanising  Process.— The  London  Metallurgi¬ 
cal  Co.,  Ltd.,  Turnmiil  Street,  E.C.,  work  the  pro¬ 
cess  referred  to  in  Work,  No.  162.— Ed. 

Regilding  Metal  Clock.-H.  J.  G.  (No  Ad¬ 
dress).—  It  is  not  worth  considering,  this  idea  of 
yours,  to  gild  metal  work  with  gold  leaf  ;  it  will  not 
look  nice,  even  if  you  do  succeed  in  sticking  the  gold- 
leaf  on.  If  you  are  in  Clerkenwell,  or  in  Soho,  you 
might  ask  a  gilder  what  his  charge  would  be. 
Gilding  is  now  done  very  cheap,  and  it  might  cost 
you  but  little  more  than  your  gold-leaf.  If  you  can¬ 
not  afford  to  gild  it,  why  not  clean  it  by  well 
washing  in  hot  soap  and  water?  Soap  the  brush 
well  that  you  use,  and  dust  a  little  carbonate  of 
soda  on  it ;  then  well  rub  the  article,  rinse  it  well, 
and  dry  in  warm  boxwood  sawdust.  If  the  gilding 
is  much  tarnished,  it  can  be  partly  restored  by 
wiping  it  over  quickly  with  a  weak  solution  of 
cyanide  of  potassium,  rinsing  it  quickly  and 
thoroughly,  and  drying  at  once  in  boxwood  dust- — 
H.  S.  G. 

Automatic  Expansion  Gear.— A.  B.  ( Sheffield ). 
— I  do  not  think  you  will  get  the  information  you 
require  unless  you  apply  to  the  patentee  at  Leeds. 
He  sends  a  lithograph  of  the  link  gear  with  every 
governor  supplied,  and  when  desired,  marks  the 
cut-off  and  angular  advance  upon  it.  I  should 
think  a  simple  governor  of  the  “Porter”  type 
would  be  more  suitable  for  your  engine.— F.  C. 

Ship  on  Musical  Box.— Flashing  Dynamo.— 
Your  sketch  shows  no  means  of  rocking  the  ship  on 
the  lever  h  g.  This  lever  should  be  carried  on  a 
short  spindle  fixed  at  its  bend  at  the  end  g  ;  the 
upper  hole,  which  should  be  larger  than  the  barrel 
axle  to  clear  it,  should  be  passed  over  the  latter, 
and  on  the  inner  side  of  the  wheel  e  a  rim  of  spiral 
or  wedge  form  should  be  fixed  for  tbe  tail  end  of 
level,  h  g,  to  rest  against.  As  the  rising  part  of 
the  rim  Ipasses  behind  the  lever-tail,  the  rocking 
motion  will  be  given,  and  if  you  desire  to  have 
several  oscillations  of  the  ship  during  one  revolu¬ 
tion  of  the  barrel,  you  may  attain  this  end  by 
making  the  rim  with  a  wavy  or  undulating  edge. 
By  carrying  the  spindle  fixed  at  the  bend  in  rocking 
bearings  and  fixing  a  small  eccentric  on  the  barrel 
shaft,  f,  to  fit  the  bole  in  the  lever,  h  o,  transversely, 
you  may  obtain  a  rolling  motion  in  addition  to  the 
rocking ;  in  this  case  you  must  make  the  hole  in 
the  lever  long  enough  vertically  for  the  eccentric  to 
revolve  without  touching  the  top  or  bottom  thereof. 
-F.  C. 

Dulcimer.— Jules  and  S.  W.  (Glasgoiv).—  Ar¬ 
ticles  on  the  construction  of  a  dulcimer  appeared 
in  Work,  Nos.  31,  38,  and  41. 

Canoe  Building.— Garboard  Strake.— Articles 
on  “Canoe  Building”  appeared  in  Work,  Nos.  53, 
5S,  and  62. 

Boiler  for  \  h.-p.  Engine  — J.  B.  (Essex). — I 
could  not  advise  an  amateur  to  attempt  to  make  a 
boiler  unless  it  were  a  coil  boiler,  and  not  many 
believe  in  these  or  will  have  anything  to  do  with 
them  ;  I  believe  they  really  answer  with  those  who 
understand  them,  and  I  am  promised  some  informa¬ 
tion  on  the  coil  boilers  used  on  launches  in  America, 
Of  course,  they  arc  very  convenient  in  some  ways, 
such  as  getting  up  steam  in  five  or  six  minutes,  and 
in  not  being  liable  to  explode.  In  a  list  of  boilers 
lying  before  me,  I  find  the  following  proportions 
for  |  h.-p.,  which  would  be  amply  large  enough  for 
the  t  h.-p.  engine :  Shell,  3  ft.  by  1  ft.  6  in.  diameter, 
i  in.  thick;  fire-box,  1  ft.  7  in.  by  1  ft.  3  in.  diameter, 
i  in.  thick  ;  crown-plate,  TV in.  thick ;  approximate 
weight,  3)  cwt.  There  may  be  a  cross-tube  in  the 
furnace,  but  it  will  make  enough  steam  without.— 
F.  A.  M. 

Electric  Light.— S.  J.  (Brandon  Colliery).  — To 
light  up  the  room  you  mention  in  your  letter— viz  , 
15  ft.  by  16  ft.  by  9  ft,— you  would  want  at  least  one 
20  c.-p.  lamp,  two  10  c.-p.  lamps,  or  four  5  c.-p.  ones. 
Let  us  see  what  this  means.  To  begin  with,  you 
will  not  get  any  satisfaction  out  of  the  E.  C.  dry 
cells,  as  they  are  not  constructed  to  give  steady 
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continuous  currents.  The  only  ones  that  would  do 
would  bo  either  Bunsen’s— which  you  cannot  have 
iu  the  room— or  double  carbon,  single  fluid  chromic 
acid  cells.  Now,  to  light  up  a  20  c.-p.  lamp,  you  will 
require  at  least  20  chromic  acid  cells,  and  more  even 
if  you  use  Bunsen’s,  as  the  least  voltage  you  can 
light  a  20  c.-p.  lamp  with  is  40  volts.  Now,  if  you 
use  large  cells  and  run  this  battery,  say,  six  hours 
every  evening,  the  most  it  would  last  is  three  even¬ 
ings  (perhaps  not  that),  and  then  the  whole  will 
want  recharging,  cleaning,  etc.  From  this  you 
can  see  that  it  is  impossible  to  compete  even  with 
paraffin  lamps  when  primary  batteries  are  used 
for  small  lights.  Should  you  wish  simply  to  rig 
up  a  small  bracket  with  the  electric  light,  only  to  be 
used  on  special  occasions,  this  you  can  do  by  using 
8  volt  5  c.-p.  lamps,  one  of  which  can  be  lighted  by 
a  battery  of  four  cells  of  the  chromic  acid  type. 
Half-pint  cells  will  last  you  one  evening.  Let  me 
advise  you  to  get  Work,  Vol.  II.,  Nos.  76,  82,  and 
89.  In  these  numbers  you  will  find  more  than  can 
be  stated  in  the  limited  space  of  “Shop.”  As  to 
your  second  question,  lamps  cost  about  from  os.  to 
6s.  6d.  each.  It  takes  just  as  much  trouble  to  make 
a  1  c.-p.  lamp  as  a  20  c.-p.— J.  B. 

For  h  Bridge  Caisson  Work.  —  P.  B.  H. 

(Southport).— Your  rather  curious  criticisms  upon 
my  article  on  “  Caisson  Work  "  are  scarcely  worth 
refuting,  but,  as  you  are  so  obviously  wrong,  I  will 
mention  the  facts.  The  foundations  were  carried 
to  more  than  88  feet.  The  greatest  depth  reached, 
according  to  Mr.  Phillips,  C.E.,  was  90  ft.,  to  which 
depth  tlie  caissons  were  sunk.  Mr.  A.  Morrison,  of 
Queensferry,  says  that  “the  lowest  point  in  the 
foundations  descend  to  91  ft.  below  high  water.” 
Mr.  Cooper,  the  engineer  of  the  bridge,  said  in  his 
paper,  read  in  1888,  on  the  Forth  Bridge  :  “The  ex¬ 
treme  depth  of  the  foundations  is  91  ft.  below  the 
level  of  high  water.”  I  consider  that  88  ft.  is  a  good 
average  depth  to  quote.  So  much  for  No.  1.  (2)  As 
to  Query  2,  the  height  is  209  ft.  Mr.  Phillips, 
C.E.,  says,  speaking  of  the  cantilever  piers,  “The 
dimensions  of  the  pier  are  at  cutwater  about  96  ft. 
by  45  ft.  .  .  .  rising  to  a  total  height  of  209  ft.  above 
high  water.”  Your  “  crit  icism  ”  is  not  very  near  this. 
No.  3  is  not  worth  notice.  (4)  The  caissons  were 
sunk  to  a  depth  of  from  71  ft.  to  89  ft. ;  the  Inch- 
gar  vie  caissons  to  72  ft.  (See  “Chambers’ Cyclo¬ 
paedia,”  etc.).  As  regards  the  term  “emitted,”  I 
need  not  dispute  :  the  compressed  air  was,  of  course, 
equalised  with  the  outer  air  from  above.  P.  B.  H. 
seems  to  differ  from  the  engineers,  and  he  can  con¬ 
sult  the  anthorities  named  and  others.— H.  F. 

Invalid's  Carriage.  —  Novice.— I  am  afraid 
there  is  no  way  in  whicli  you  could  work  an  invalid 
carriage,  such  as  you  mention  in  your  letter,  for  a 
sick  child,  by  primary  batteries.  The 
thing  could  be  done  with  accumulators, 
but  the  cost  of  charging  them,  keeping 
them  and  the  motor  in  working  order, 
would  be  more  than  employing  an  able- 
bodied  man  to  wheel  the  child  about 
every  day— to  say  nothing  of  the  cost  in 
the  first  instance  of  a  rather  complicated 
machine.  If  the  poor  little  lad  is  still 
pretty  lusty  in  his  arms,  the  best  thing 
you  can  do  is  to  rig  up  his  little  carriage 
with  a  crank  and  lever,  giving  him  all 
the  power  you  can  at  the  sacrifice  of 
pace.  Send  a  sketch  of  what  you  pro¬ 
pose,  and  you  shall  have  all  the  help 
that  can  be  given  you ;  but  banish  from 
your  head  all  ideas  of  working  such  a 
thing  by  electricity.— J.  B. 

Wire  -  Wove  Roofing.  —  Geneva 
Cross.— The  roofing  material  that  you 
inquire  about  is  made  by  the  New  Wire- 
Wove  Hoofing  Company,  164,  Queen 
Victoria  Street,  London,  F.C.  It  is  a 
good  substitute  for  glass,  being  durable, 
unbreakable,  and  translucent.  The 
material  consists  c<f  a  fine  iron  wire 
netting,  woven  warp  and  weft,  covered 
on  both  sides  with  a  transparent  mate¬ 
rial  of  the  consistency  and  appearance 
of  the  finest  glue.  Called  by  the  name 
of  “  Duroline,”  this  substance  is  really  a 
permanent  varnish,  of  which  linseed  oil 
is  the  base.  The  colour  is  a  slight  amber 
or  greenish  yellow  shade  that,  under  ex¬ 
posure  to  the  air,  bleaches  until  it  admits 
a  nearly  white  light.  It  is  soft  enough 
to  be  cut  with  a  pair  of  scissors,  and 
yet  requires,  extreme  violence  to  tear  it, 
while  it  is  practically  unbreakable.  The 
price  runs  about  6Ad.  to  6Jd.  per  square 
foot,  which  is  sMghtly  in  advance  of  the 
price  of  glass,  but  this  is  compensated 
for  by  its  greater  durability.  It  is  sold  in 
sheets  of  various  widths,  or  in  outsize  to 
order.  As  to  the  wood  for  the  frame¬ 
work  of  your  aviary,  pitch-pine  or  red¬ 
wood  would  be  very  suitable  and  easily 
worked,  and  would  stand  a  long  time 
under  fair  wear  and  tear.  If  you  can 
procure  teak  easily,  it  vvould  be  better  still,  but  is 
more  expensive  and  difficult  to  work,  as,  being  full 
of  sand,  it  destroys  the  edges  of  the  tools  very 
rapidly.— G.  Le  B. 

Crystals.— A.  R.  ( Stourminster  Newt  on).— Thio- 
sinanine  can  be  obtained  from  Messrs.  Hopkin  & 
Williams,  16,  Cross  Street,  Hatton  Garden,  EC. 
— W. 

Overmantel.— J.  G.  (Bala).— I  hope  the  accom¬ 
panying  design  is  what  you  require.  The  cut 


pieces  are  of  I  in.,  and  the  framing,  uprights,  and 
shelves  of  1  in.  stuff,  while  the  brackets  are  11  in. 
thick.  The  bottom  shelf  can  be  7  in.  wide,  sup¬ 
ported  on  two  brackets;  with  a  framed  panel 
between  the  latter  resting  on  the  architrave.  The 
shelf  is  moulded  and  rounded  at  the  ends.  Above 
this  is  a  small  bevelled  mirror  resting  on  a  plinth, 
and  on  each  side  a  half  round  shelf.  A,  sup¬ 
ported  on  wood  brackets.  Y'ou  bad  better  cut  the 
hollow  on  these  latter  pretty  deep,  or  else  they  will 
look  heavy.  Above  this  mirror  is  the  pediment 


Overmantel. 


Fig.  2 


Fig.  1.— Elevation  of  Overmantel. 
Fig.  2.— Section. 


and  cornice,  which  give  a  good  finish  to  the  over¬ 
mantel.  The  design  would  look  well  if  executed  in 
ash,  but  you  will  find  that  wood  rather  hard  to 
work.  The  cheaper  kinds  of  overmantels  are 
generally  made  of  deal,  and  the  superior  sort  of 
walnut  or  oak.— F.  J. 

Window.  — Second  Application.— I  consider 
that  French,  or  casement  windows,  are  easier  for 
an  amateur  to  make  or  understand  than  cased 
frames  with  double-hung  sashes ;  so  if  you  have 
thoroughly  digested  the  articles  on  “  Hung  Sashes  ” 


Fig-.  5. 

Window.  Fig.  1.— Elevation  of  Inside  of  Casement  Window.  Fig.  2. — 
Horizontal  Section.  Fig.  3. — Vertical  Section.  Figs.  4  and  5. — ■ 
Details  of  Joints— A,  Transom ;  B,  Staff  Bead  ;  C,  Weathered  Joint ; 
D,  Fillet ;  E,  Frame  ;  F,  Hanging  Style  of  Doors  ;  G,  Shutting  Style 
of  Doors  ;  H,  Glass  ;  Putties. 


Figs.  2  and  3  are  horizontal  and  vertical  sections, 
showing  the  solid  window  frame,  etc.  You  ask  for 
thickness  of  material  ;  but  this  is  always  regulated 
by  tlie  position,  thickness  of  walls,  etc.  The  sizes 
shown  on  these  sections  are :— head  and  sides  of 
frame  4|  in.  by  4}-  in. ;  oak  sill,  4J  in.  by  3|  in.  ;  tran¬ 
som,  4-J-  in.  by  Sin.  ;  sashes,  2  in.  thick.  The  frames 
of  casements  are  very  often  made  out  of  4;  in. 
by  3  in.,  and  the  stops  nailed  or  planted  on  to  form 
the  rebates,  but  this  is  very  seldom  done  in  good 
work.  The  sashes  should  never  be  less  than  2.  in. 
thick— that  is  to  say,  out  of  2  in.  stuff— and  should 
always  be  made  to  open  outwards  if  possible,  es¬ 
pecially  in  exposed  places,  as  then  the  wind  pressing 
upon  them  from  the  outside  only  makes  them  close 
more  tightly.  They  should  be  hung  with  either 
brass  or  wrought-iron  butts,  never  with  cast-iron 
butts,  on  account  of  their  exposure  to  the  weather. 
In  making  the  same,  the  uprights  are  tenoned  into 
the  head  and  sill,  ana  a  return  bead  is  sometimes 
stuck  on  the  inside  edge  of  the  frame,  as  shown  at 
B  (Fig.  4)  ;  but  thi3  is  not  absolutely  necessary. 
Sometimes  the  architrave  is  brought  up  quite  close 
to  this  edge — in  fact,  there  is  no  limit  to  the  various 
methods  of  finishing  the  inside  of  solid  frames  ;  but 
this  does  not  concern  us  ;  what  I  am  describing  is  a 
plain  casement  frame.  The  frame  is  very  similar 
I  to  a  solid  door  frame,  with  the  exception  that 
whereas  the  side  edges  of  a  door  (that  is  very  often 
exposed  to  quite  as  much  weather  as  a  window) 
are  fitted  into  a  square  rebate,  the  side  edges  of  a 
casement  are  generally  shaped  so  as  to  fit  into  a 
circular  recess  made  in  the  frame,  as  shown  at  c 
(Fig.  4).  But  this  does  not  present  any  great  diffi¬ 
culties  ;  ail  that  is  wanted  is  a  plough  rebate  plane, 
and  a  hollow  and  round  plane  to  fit  the  circle  re¬ 
quired.  Very  often  the  plough  iron  is  rounded  to 
make  the  groove,  but  unless  this  joint  is  made  very 
nieely  it  is  very  little  better  than  the  plain  rebate. 
There  are  several  other  methods  adopted  for  keep¬ 
ing  the  weather  out,  but  the  limited  space  at  my 
command  will  not  allow  of  my  explaining  them. 
Fig.  5  shows  the  joint  between  the  two  doors,  known 
as  a  “hook  joint";  there  are  special  planes  made 
for  doing  this,  hut  unless  there  are  a  lot  to  do  it  is 
not  worth  while  buying  them,  as  it  can  readily  be 
done  with  a  rounded  plough  iron  or  hollows  and 
rounds.  Before  bevelling  the  edges,  try  the  sweep 
the  doors  will  make  in  opening,  by  taking  thb 
width  of  one  door  as  radius  and  describing  an  arc 
(Fig.  2) :  this  will  give  the  exact  bevel,  and  by 
allowing  a  little,  you  can  feel  sure  the  door  will 
unlock  at  the  joint  without  wanting  easing,  and  so 
spoil  the  joint  after  it  is  made.  D  (Fig.  5)  is  a  fillet 
nailed  on  to  the  outside  of  Hie  sash  that  opens  first, 
to  further  protect  the  joint.  From  your  letter,  I  take 
it  that  you  only  want  one  leaf  or  door  to  open  ;  if 
this  is  so,  I  think  I  should  dispense  with 
the  joint  if  it  presents  any  difficulty  in 
making,  and  depend  on  a  good  rebated 
joint  protected  with  a  fillet  outside.  The 
making  of  the  casements  are  so  similar 
to  ordinary  sashes  that  it  is  hardly  worth 
while  to  describe  them.  It  is  very  neces¬ 
sary  to  have  a  good  fastening  to  case¬ 
ment  windows  t  hold  them  tightly  in 
their  place.  The  best  method  is  known 
as  an  “  Espagnolette  bolt  ” ;  it  consists  of 
a  rod  connecting  a  bolt  on  top  and 
bottom  of  the  door,  and  so  arranged  that 
a  turn  of  the  handle  shuts  both  bolts 
simultaneously,  and  also  secures  both 
sashes  together  in  the  centre.  If  this 
description  is  not  all  that  you  require, 
write  again,  and  I  will  put  you  right  on 
any  little  matter  you  do  not  understand. 
-E.  D. 

Removing  Paint.— A.  W.  (Glasgow). 
— You  will  find  the  following  recipe 
answer  your  purpose  as  well  as  anything 
you  can  try  :— 1 Take  1  lb.  American  pearl- 
ash  and  3  lbs.  quick  stone  lime ;  slack 
the  lime  in  water,  then  add  the  pearlash, 
and  make  the  whole  about  the  consist¬ 
ence  of  paint.  Cover  well  with  the  mix¬ 
ture,  applying  it  with  a  sash-tool,  and 
let  it  remain  several  hours.  If  neces¬ 
sary,  give  it  a  second  coat.— W.  E.  D., 
Jr. 

China  Drilling.— Header  of  “W okk.” 
—As  the  writer  of  tlie  article  in  question, 
I  am  very  pleased  to  know  it  has  been 
of  use  to  you.  I  do  not  know  any  place 
where  you  can  buy  half-round  brass  wire 
ready  for  using;  but  surely  the  trouble 
of  making  it  ready  for  your  purpose  is 
not  much.  Yrou  can  prepare  sufficient 
wire  for  two  or  three  dozen  in  about  two 
minutes.  A  small  coil  of  round  brass 
wire  can  be  bought  at  any  ironmonger's. 
Take  a  length  about  two  feet,  and  hold¬ 
ing  an  old  knife,  as  mentioned  in  the 
article,  draw  the  wire  against  it  two  or 
three  times,  and  it  is  done.  If  you  have 
not  tried  to  make  it,  do  so ;  I  am  sure 
you  will  succeed,  it  is  so  simple;  but  if 
you  would  rather  buy,  if  you  will  write  me  through 
the  Editor,  I  would  procure  you  what  you  want. 
I  do  not  know  ol'  any  manufacturers  who  would 
issue  a  book  or  pamphlet  on  moulding  glass  ;  it 
would  hardly  pay  them  to  describe  their  own 
method  for  the  benefit  of  other  makers.  For 


that  have  appeared  from  time  to  time,  you  will  | 
have  no  difficulty  in  following  the  description  of  I 
casements  given  here.  The  description  must  of  i 
necessity  be  very  brief,  on  account  of  the  great  I 
pressure  on  the  columns  of  “Shop.”  Fig.  1  is  an  ; 

inside  elevation  of  a  pair  of  casements  and  frame,  ;  _ 

showing  the  architrave  mouldings  round  the  same.  ;  moulded  articles  of  glass,  apply  to  Messrs.  J 
The  glazed  portion  above  the  transom.  A,  is  a  ;  Powell  &  Sons,  Whitefriars  Glass  Works,  Temple 
separate  sash;  this  is  very  often  necessary,  on  ac-  |  Street,  London.  Do  you  wish  to  buy  the  splints  re¬ 
count  of  the  height  of  the  room,  etc.,  and  is  gene-  i  tail  or  wholesale?  Write  either  to  the  address  given 
rally  fixed,  but  can  readily  be  hung  if  wanted.  !  in  the  article  or  to  Messrs.  Woods  &  Toussaint, 
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64,  Spencer  Street,  Clerkenwell,  London,  E.C.— 
W.  E.  IX,  Jr. 

Property  in  Chancery.— F.  H.  ( Bermondsey , 
S.E.). — You  had  better  advertise  your  assistance  in 
our  “  Sale  and  Exchange"  Column. 

Model  Boat  Building. — J.  E.  (.Deptford).— This 
is  receiving  much  attention  in  Work.  See  Nos. 
160  to  166  and  subsequent  ones. 

Model  Making.— W.  H.  D.  (Liverpool).— Papers 
are  constantly  appearing  in  Work. 

Cast  Steel  Name,  etc.,  Marks  for  Iron  and 
Steel.— B.  R.  P.  (Battersea).— The  steel  stamps 
referred  to  in  your  letter  of  inquiry  are  charged  for 
according  to  the  number  and  size  of  letters,  thus  : — 
Letters.  Letters  (27  to  the  Set). 

Under  fjin.,  2d.  per  letter:  r»  and  4V  in-,  6s.  per  set. 
^in.  lid.  ..  sin.  •••  78. 

i  in.  2d. 


in. 
tps  in- 
Am. 
i  in. 

A  in. 
i  in. 


A  in.  2id. 

A  in.  3d. 
iin.  4d. 

A  in.  5d. 
f  in.  6d. 

Jin.  8d. 

Steel  and  forgings  extra. 

Figures  (9  to  the  set). 
A  and  A  in.  per  set 
» in.  „ 

A  in.  » 

A  m.  „ 

i  in.  „ 

A  in. 

i  In.  ,, 


103. 6d.„ 

14s.  6d. ,, 

17s. 

21s. 

4  in.  ...  28s.  ,, 

value  of  steel  included. 


2s.  6d. 
3s. 

3s.  6<L 
4s. 

5s.  6d. 
7s. 

8s.  6d. 

113. 


Value  of  steel  included. 

Note. — The  second  and  third  price  lists  are  of 
marks  of  “extra  best  quality,"  and  are  suitable  for 
engineers  and  other  heavy  trades.— N.  M. 

Marking  -  Out  for  Twisted  Candlestick.  — 
Merthyr. — There  are  several  ways,  but  a  very 
simple  way  is  by  winding  string  round  the  wood. 
In  a  candlestick  before  me  of  corkscrew  twist,  there 
are  two  threads,  and  the  twist  becomes  rather 
steeper  as  it  rises,  which  looks  well ;  the  pitch  is 
3  in.  If  I  wanted  to  mark  tor  this,  I  would  take  an 
elastic  ring  and  stretch  it  over  the  bottom  part, 
where  the  diameter  is  largest,  and  slip  two  threads 
under  the  ring  on  each  side,  setting  them  about  I  in. 
apart,  and  on  opposite  sides  of  the  wood ;  then 
have  another  elastic  ring  3  in.  higher  up,  and  a 
third  6  in.  Now  you  have  only  to  wind  the  threads 
round  so  that  they  make  one  complete  turn  between 
each  ring.  You  can  move  the  threads  about  under 
the  rings  till  you  see  the  twists  are  regular  and 
about  the  right  thickness  to  be  strong  enough.  In 
mine  the  candlestick  is  It)  in.  high,  and  the  cross 
section  of  the  twist  is  5  in.  at  the  bottom 
and  A  in-  at  the  top.  All  that  is  easy  to 
arrange  by  moving  the  threads  under  the 
bands.  Now,  when  all  looks  right,  take  a 
pencil  and  draw  a  line  under  each  thread. 

If  you  want  4  threads  in  the  twist  then  you 
would  use  8  threads  ;  that  is  all.  This  is 
much  easier  than  setting  out  the  threads 
geometrically  by  measurement.— F.  A.  M. 

Telegraph  Instrument.— J.  E.  (Brae- 
stairie).  —Your  letter  gives  no  particulars 
of  what  you  wish  to  know. 

Photographic  Lenses.  —  Amateur.— 

Consult  the  advertisement  pages  of  Work. 

Modelling,— G.  C.  S.  (Inverness  Oar- 
dens). — My  advice  to  anyone  desirous  of 
taking  lessons  in  modelling,  etc.,  would  be 
that  he  should  join  the  classes  of  the 
nearest  Government  School  of  Art  at 
which  modelling  is  professedly  taught. 
Particulars  of  times  and  hours  can  be  had 
at  the  respective  schools.  This  will  be 
found  not  only  much  more  economical,  but 
in  almost  every  respect  far  better  than 
taking  private  lessons.— M.  M. 

III.— Questions  Submitted  to 
Readers. 

*„*  The  attention  and  co-operation  of  readers  of  Work  are 
in  vited  for  this  section  of  “  Shop." 

Stirrups.— London  Saddler  writes  “  This  is 
a  subject  of  much  importance,  and  I  shall  be  glad 
to  hear  brother  readers'  views  and  experiences  with 
stirrups  of  old  pattern  or  patents.” 

Concertina.  —  Youthful  Reader  writes  :  — 
“  Will  some  kind  reader  give  me  a  few  hints  as  to 
making  a  concertina?" 

Coins  and  Medals  — Numis  writes  :— “It  would 
be  a  great  help  to  me  if  some  reader  of  Work 
could  suggest  some  ideas  for  mounting  them.” 

Birdlime.— A  Young  Reader  writes  “  I  shall 
feel  obliged  to  be  informed  as  to  the  way  in  which 
birdlime  is  made  from  the  elder-tree.” 

Joiners'  Work.— Reg  writes  : — “  Can  a  ny  brother 
reader  recommend  a  good  practical  book  respecting 
joiners'  work  for  inside  of  churches,  chapels,  etc. — 
that  is,  pulpits,  seats,  etc.  etc.?” 

Korse-hair  Weaving.— J.  W.  (Dundee)  will 
thank  any  brother  reader  to  give  him  some  infor¬ 
mation  as  to  the  weaving  of  horse-hair  as  used 
for  coverings  of  chairs  and  sofas. 

Aphcngoscope  — F.  C.  K.  ( Mapleton )  writes  :— 
“  Will  some  reader  kindly  give  me  instructions, 
with  diagrams  and  measurements,  how  to  make  an 
aphengoscope,  suitable  for  use  with  a  pair  of 
Hughes's  large  pamphengos  lanterns,  with  4-wick 
lamps?  ” 


Water-Wheel.— Dynamo  writes  “  Would  any 
reader  kindly  inform  me  what  power— i.e.,  h.-p  — I 
could  get  from  a  3  ft.  by  14  ft.  undershot  water¬ 
wheel  placed  over  stream  running  at  the  rate  of 
about  three  miles  an  hour?  Also,  what  diameter 
of  wheel  would  be  required  at  other  end  of  shaft 
of  water-wheel  to  drive  a  20  c.-p.  Manchester 
dynamo,  having  a  driving  pulley  1J  in.  in  diameter, 
at  the  rate  of  2,260  revolutions  per  minute?” 

IV. — Questions  Answered  by  Correspondents. 

Tin. — Chemicus  writes,  in  answer  to  Young 
Reader  (see  No.  168,  page  190)  :— “I  make  scoops 
for  ordinary  shop  use  out  of  empty  condensed  milk, 
cocoa,  and  other  tins.  This  is  done  by  cutting  the 
tin  diagonally  with  an  ordinary  pair  of  strong 
scissors  along  the  dotted  line,  thus  : — 


Fig--  3 

Fig.  L— Mode  of  Cutting.  Fig.  2.— Scoop. 

Begin  to  cut  at  a  in  the  direction  of  the  arrows,  as 
shown,  finishing  off  at  the  point  from  which  you 
began.  Be  careful  to  keep  the  seam  of  the  tin 
where  there  will  be  least  of  it  in  the  scoop,  as  at  b. 
I  have  saved  many  a  shilling  in  this  way,  besides 
always  having  a  good  supply  of  scoops  in  drawers, 
etc.” 

Stained  Glass  Designs.— M.  (Bishop  Auck¬ 
land)  writes  to  J.  B.  ( Moss  Side)  (see  No.  172,  p. 
254)  “  You  may  get  designs  from  one  ot  the  fol¬ 

lowing  books  :  ‘Divers  Works  of  Early  Masters  in 
Ecclesiastical  Decoration,’  £3  10s.,  by  Owen  Jones; 
‘A  Book  of  Ornamental  Glazing  Quarries,' by  A.  W. 
Franks,  £1  is.  ;  ‘  Westlake's  History  of  Stained 
Glass.’  Vol.  I.— Fourteenth  Century,  13s.  6d. ; 
Vol.  III.  —  Fifteenth  Century,  18s.,  published  by 
Batsford,  52,  High  Holborn.'' 


Refreshment  Room  Sideboard. 

Refreshment  Room  Sideboard.  — F.  J.  (Exeter) 
■writes,  in  answer  to  A.  D.  B.  (South  Shields)  (see 
No.  171,  page  238) “  Perhaps  this  design  is  the 
kind  of  thing  you  require.  The  drawing  shows  an 
alternative  for  one  of  the  wings.  The  sketch  is  to 
i  in.  scale.  It  is  impossible  to  tell  you  what  the 
cost  would  be  ;  it  all  depends  upon  the  kind  of 
work  you  put  in  it ;  bevelled  mirrors  and  expensive 
mouldings  and  ornament  will  double  or  treble  the 
cost  of  a  plain  article.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  andan9wers  only  aw*it  space  in  Shop,  upon  which 
there  is  «rreat  pressure  If.  B.  T.  (Tyldesley) ;  F.  A.  W.iJ irows- 
lei/>;  Doc;  Precisk;  H.  C.  (Norwich):  Anxious;  H.  T.  (6'f. 
Helens,.  C.  W.  S.  ( London ,  S.E.);  W.  W.  W.  Wembley)  ;  Con¬ 
stant  Reader  of  “  Work"  ;  O.  K.  (No  Address);  w.  J.  H. 
(Gown) ;  J.  M.  H.  (Glasgow) :  H.  W.  ( Byjleld ) ;  G.  H.  ( Ashford ) ; 
Phcexix  ;  E.  C.  J.  (Kyneciton,  Victoria '  :  A.  H.  S.  ( Kclvinside )  ; 
R.  B.  ( Galashiels );  A.~B.  D.  (South  Shields) ;  G.  O.  (Albany,  West 
Australia):  R.  D.  T.  (Marylebone  Road);  .1.  H.  W.  (Halifax); 
F.  P.  (Camden  Hill) ;  O.  B.  &  Co.  (Lond-m)  ;  F.  McG.  ( Dublin > ; 
Desideratum;  P.  E.  (Birkenhead'' ;  Anxious  One;  H.  C.  B. 
(AscoO ;  Workman;  Music;  H.  B.  ( Worcester >:  C.  R-  &  0<>. 
(Darlaston) ;  S.  H.  S.  <Barnsburu):  A.  W.  (Stockport) ;  J.  T.  L. 
(Ho  Grace ,  Newfoundland):  Novice  Electro;  F.  J.  K.  (Tuf- 
nell  Park );  C.  A.  I.  ( Manchester) ;  J.  W.  (Askham-in-Fumiss' ; 
J.  T.  (Glasgow);  M.  &  C.,  Limited  ^Ardwick);  F.  R.  H  .(Stoke 
Neicington) :  Shaver;  Would-be  Driver:  H.  J.  C.  (Hamp¬ 
stead);  Carver  (Bristol);  A  Poor  Man:  Two  Years’  Sub¬ 
scriber  ;  J.  B.  i Fulboum);  C  L.  M.  (Glasgow) ;  A  Lover  of 
“Work";  F.  B.  (Oldham);  Theory;  B.  M.  C.  (Gravesend) ; 
Model. 


“WORK”  PRIZE  SCHEME. 

THIRD  COMPETITION. 

Escape  from  Fire  Device. 

For  the  three  best  suggestions  for  an  ap¬ 
pliance,  plan,  or  practical  idea  for  Escape 
from  Fire,  the  following  prizes  will  be 
awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “Escape 
from  Fire  Device”  Competition. 

All  Descriptions  to  hear  the  Won  k  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Wohk  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  construction,  conditional  surround¬ 
ings,  and  working,  and,  where  possible,  should 
be  illustrated  with  a  drawing  of  the  device  itself 
and  its  various  parts  to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition  provided  the  description 
he  sufficiently  in  detail  to  convey  a  full  idea  of 
the  value  of  the  device. 

The  Prize  Devices  and  Drawings,  and  any 
others,  to  be  published,  if  desired  by  the  Editor, 
in  Work,  hut  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  be  retained 
by  the  competitors,  as  in  no  case  can  the  return 
of  MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection  as  deter¬ 
mined  upon  is  to  be  final. 

All  manuscripts  intended  for  the  “  Escape 
from  Fire  Device”  Competition  must 
be  addressed  to  the  Editor  of  Work,  c/o 
Cassell  &  Co.,  Ltd.,  Ludgate  Hill,  Lon¬ 
don,  E.C.  They  must  reach  him  on  or 
before  Saturday,  August  27,  endorsed, 
“  Escape  from  Fire  Device  ”  Competi¬ 
tion. 

NOTICE  TO  READERS. 

Among  the  contents  of  next 
issue  (No.  180)  will  be  : —  A 
Small  Table  in  Enamel  ; 
Makeshift  Combination 
Work  -  bench  ;  Watch  and 
Clock  Cleaning  and  Re¬ 
pairing  ;  Chemical  Appa¬ 
ratus  Making. 

%*  The  Editor  makes  this  in¬ 
timation  in  the  hope  that  readers, 
having  friends  interested  in  any 
of  these  subjects,  will  bring  the  same  to  their 
notice. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [_5 R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [4  R 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  joo  Carving,  100 
Repoussd,  30  Fret  Brackets,  100  Sign  Writers’  Stencils  fall 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

Chip  Carving. — New  registered  tools,  one-fourth  the 
labour.  12  sheets  chip-carving  designs;  12  wood-carving 
do.  ;  12  fret-cutting  do.  ;  is.  per  set.  List  of  tools  on  appli¬ 
cation. — Buckley,  Teacher  of  Wood  Carving,  Mirfield, 
Yorks.  [HR 

E  ectrical  Apparatus,  Castings  and  Parts  for 
Amateurs,  etc.  Lists,  one  stamp.— Atkinson,  Holly  Road, 
Handsworth,  Birmingham.  [12  r 
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‘  ‘  "W  O  ES,  T  H  A  GUIMEA  A.  BOX.” 

BEECHAM’S  pills. 

LARGEST  SALE  IN  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BE1CHAM,  St.  Helens,  Lancashire. 

Sold  bg  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9£rf.,  Is.  l\d.,  &  2s.  9d.  each.  Full  directions  with  each  box. 


B  E  B  C  IX  A.  3VE  9  S3  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best  known 
ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists,  or  from  the  Proprietor ,  for  ON  1C  SH.  LLTjING,  postage  paid . 


ESTABLISHED  1861. 

gIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £\oo, 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlKKBECKL  FREEHOLD  LAND 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  fre 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

TO  INVENTORS,  AMATEURS,  AND  OTHERS. 

Every  description  of  Mechanical  Work  carefully  and  accurately 
carried  out.  Inventors  advised  and  helped.  Patterns  and  models 
made.  Terms  moderate.— The  Waller  &  Co.  MANUFACTURING 
COMPANY,  4,  Playhouse  Yard,  Queen  Victoria  Street,  London,  E.C. 


THE  HEW 


COMBINATION  VICE. 


May  be  used  as  Hand  or  Bench  Vice  ;  all  steel.  Ey  post, 
2S.  6d.  Length,  sin.  Send  for  our  200-page  Catalogue, 
700  Illustrations  ;  by  post,  6d. 

MOSELEY  <Se  SON,  323,  HIGH  HOLBORN. 

USEFUL  BOOKS. 

The  Citizen  Reader.  By  H.  O.  Arnold- 

Forster,  M.P.  180th  Thousand,  is.  6d. ;  post  free, 
is.  8d. 

The  Laws  of  Every-Day  Life.  By 

H.  O.  Arnold  -  Forster,  M.P.  40th  Thousand, 
is.  6d.  ;  post  free,  is.  8d. 

Round  the  Empire.  Uniform  with  “The 

Citizen  Reader.”  By  G.  R.  Parkin.  Fully  Illus- 
trated.  is.  6d. 

The  Temperance  Reader.  By  the  Rev. 
J.  Dennis  Hird,  M.A.  is.  6d. 

The  Making  of  the  Home.  By  Mrs. 

Samuel  A.  Barnett.  45th  Thousand,  is.  6d. ; 
post  free,  is.  8d. 

Dictionary  of  Phrase  and  Fable.  By 

the  Rev.  Dr.  Brewer.  24th  Edition.  3s.  6d. ;  post 
free,  4s. 

Cassell’s  Concise  Cyclopaedia.  Con- 

taining  about  12,000  Subjects.  With  about  600  Illus¬ 
trations.  New  and  Cheap  Edition.  Royal  8vo,  7s.  6d. 

Cassell’s  Miniature  Cyclopaedia.  Con¬ 

taining  30,000  Subjects.  3s.  6d.  ;  post  free,  3s.  gd. 

Etiquette  of  Good  Society.  55th  Thou¬ 
sand.  Stiff  covers,  is.;  post  free,  is.  2d.;  cloth,, 
is.  6d.  ;  post  free,  is.  8d. 

Guide  to  Employment  in  the  Civil 

Service.  New  and  Enlarged  Edition.  3s.  6d.  ;  post 
free,  3s.  gd. 

Guide  to  Employment  for  Boys  on 

Leaving  School.  By  W.  S.  Beard,  F.R.G.S. 

is.  6d. 

Science  of  Every-Day  Life.  By  John 

A.  Bower.  With  Forty-nine  Illustrations,  is. 

Science  Applied  to  Work.  By  the  Author 

of  “  Science  of  Every-Day  Life.”  Illustrated,  is. 


1  a  cc  it  i  f  St  PflMPANV.  T 


Tim'rim 


T  s/slimt#  1  / / '  T.ondaiU 


ro  n 


ers 


PLAYER’S  NAVY  CUT  is  the  Original,  and  is  only  sold  in  1-pz.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 

ask  at  all  tobacco  sellers,  STORES,  &c.,  and  take  no  other. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS.  , 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

PLAYER’S  NAVY  CUT  CIGARETTES, In  Kodo.Tm8 


ST-UV/ 
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TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 

!T  IS  AN 


INDISPUTABLE 


FACT 


THAT 


llLHUISffS  ""  * 

CATALOGUE 


CONTAINS  OVER 


809  Illustrations 


of  LABOUR-SAVING 
TOOLS  and  MACHINES 


for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  "BH  S 
Parcels  Post.  JSL/ 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  <S&  do., 

FETTER  LANE,  LONDON,  E.C. 
Bricklayers',  Plasterers’,  and  Painters’  Tools. 


mmm  photography. 


Three  Gold  Medals ,  Tasmanian  Exhibition ,  1892. 


The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 


MANUFACTURERS’  CLEARANCE  SALE 


Of  over  ONE  THOUSAND  POUNDS  WORTH  of 


Cameras,  Tripods,  Pressure  Frames,  etc., 


At  in  many  cases  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  t©  clear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared, 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms —Strictly  CASH  WITH  OltDEJt.  If  Goods  on  receipt  do  not 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED,  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  List  sent  post  free  on  application  to 


J.  H.  SKINNER  &  CO., 

Manufacturers  of  I}It o tographi c  Apparatus,  etc., 

W  Depart.,  EAST  DEREHAM,  NORFOLK. 


INDIA  RUBBER  STAMPS. 


For  heading 
note  paper,  en- 


dorsing  enve¬ 
lopes.  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile.  etc. 

Price  &Pattern 


A  PSA^EAIT  CUP 


in  a  tew  seconds  by  using: 


sheet,  post  free.  MONOGRAMS: 
9-letter, zs.  each:  3-letter.2s.each. 
Full  name  in  neat  type,  is.  4<1. 
each,  complete  with  box,  pad, 
and  ink.  Postage.  3d.  extra. — J. 
BERKLEY,  Livery  Street.  Bir¬ 
mingham. 


SYMINGTON’S  EDINBURGH 


00FFEE  ESSENCES. 


tNfg&vPO:LI  SHING- 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico"  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depdts,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SZZ.ICO  ENAMEL  CO.. 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  VFortcP  A  u°nst  22,  1891.) 


No.  567. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 


Parts,  price  0(1.,  of 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1 ,400  Engravings.  6d.  The  Amateur ,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

XjOTSTIDOTT,  E.C. 


V/OI^K  Prize  Competition 

COUPON. 

Fire  Escape  Device. 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  ••  WORK.” 


Fart  1  re  ml  if  August  25,  price  7  il.,  of  an 


Entirely  New  Work, 

ENTITLED 

OLD  AND  NEW  PARIS. 


in  the  H erupt-  Wait  College ,  Edinburgh. 

With  nearly  900  Illustrations. 
Part  1  ready  September  26. 


PROFUSELY  ILLUSTRATED. 

The  most  Complete.  Popular,  and  Fully  Illustrated  De¬ 
scriptive  and  Historical  Account  of  Paris,  Past  and  Present, 
ever  published. 

With  Part  1  will  be  issued  a  Large  Map  in  Colours 

of  Paris  and  its  Environs,  expressly  prepared. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1.000  new  and  second-hand 
1  machines.  Prices,  £4  to  £30.  Easy 
terms,  from  ios.  per  month.  Write  f<>r 
our  200-page  Lists  for  1S92 
and  5000  Testimonials. 
Free.  BkITI-H  OCLE 
MFG.  CO.,45,Everton  Rd., 
Liverpool:  Manchester  De- 
pAt:  6,  Palatine  Bldgs., 
Victoria  Street ;  London 
Works,  Showrooms,  and 
.  Cycling  School :  42,  High 
Street,  Camden  Town. 


G 


1  n=at  Rubber  Type, 


IVEN  AWAY  !— Your  N 
your  Monogram,  bottle  of  Endorsing  Ink,  iwo  Pa.ls, 
Box,  and  Ink  Distributor  for  9d.p  post  free;  with  Mark¬ 


ing  Ink, 

is.  3d. 

Worth  tre¬ 
ble  amount 


Henby  Milwes, 

5(  4  N UFA C T (THE  It  OF 

HIGH-CLASS  LATHES 


SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 


Castings,  Forgings,  and  Fittings  supplied  for  the 
1-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  ,M. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 


Drills  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks.  Taps  and  Dies, -  . 

&c  specially  selected  from  the  best  American  Manufacturers,  there’ore  of  the  very  highest  quality 
■  and  at  low  prices.  Send for  Illustrated  Catalogue,  150  Illustrations,  price  (yt.,  foit  free. 


MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Casting's  of  same,  of  every 
description,  from  tue  smallest  to  powerful  Engines. 

XaTWE’S  ILLUSTRATED  CATAI.OGTTE. 
New  and  Revised.  Prices  greatly  Reduced.  .Jo  Amateurs  the  «*»'*«*  SsS. 


wfiether  American  Tool  or  Model  Steam  Engine  Catalogue  is 

Ite moved  to  203.  SHAETESJil  RY  AVEST7E,  H.C# 

(Late  of  76.  High  Hoi. EORNk 

Awarded  Prize  Medal  International  Inventions  Exhibition,  iS3<>  Please  name  this  rapervhen  ^ . . 


Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


yew  anil  Revised  Edition tin  Monthly 


ELECTRICITY 


in  tlie  Service  of  Man;  a  Popular 
and  Practical  Treatise  on  the  Application 
of  Electricity  in  Modern  Life.  By  R. 
Wormell,  D.Sc.,  M.A.  (from  the  German 
of  Dr.  Von  Urbanitsky). 


“  Electricity  in  the  Service  of  Man  is  a  book 
without  which  no  physical  library  can  be  held  to  be  com- 
plete." — Knowledge. 

“  All  the  useful  applications  of  Electricity  are^  described 
in  its  pages.  In  that  respect  it  has  no  rival.” — English 

Mechanic. 


%•  Prospectuses  at  all  Booksellers  ,  or  post  free  from 
Cassell  &  Company,  Limited,  Ludgate  Hilly  London. 


charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp.  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  Dd.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp.  Is.  ;  and  every 
other  descripti:n  of  Rubber  Stamp  half  price.  Quote  paoer  ana 
address  — Crystal  Palacf.  (John  Bond’s)  Gold  Medal 
Marking  Ink  Works,  75.  Soutngate  Road,  London,  N. 


DELICIOUS  COFFEE 


REVISED  by 

R.  MULLINEUX  WALMSLEY,  D.Sc., 

Professor  of  Applied  Physics  and  Electrical  Engineering 


Printed  and  Published  by  Cassell  Sc  Company,  Limited,  La  Belle  Sauvage.  London,  E.C. 
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WORK  WORLD. 


Farm  labourers  and  domestic  servants  are 
the  great  want  of  the  Canadian  Dominion. 

#  * 

A  test  has  been  made  of  Brown’s  5  in.  seg¬ 
mental  wire  gun.  It  withstood  the  powder 
pressure  of  66,000  lb.  per  square  inch. 

#  * 

A  Newcastle-on-Tyne  firm  have  recently 
made,  in  one  length  of  10,670  yds.,  a  tram 
cable,  weighing  thirty-six  tons,  for  use  in 
Australia. 

#  * 

Experiments  are  being  made  for  the 
manufacture  of  soap  from  used  cotton  waste. 
It  remains  to  be  seen  whether  the  product 
will  be  worth  the  cost  of  extraction. 

*  * 

The  dynamo  is  replacing  the  battery  to 
such  an  extent  in  telegraphy  that  its  use 
will,  it  is  thought,  be  universal  in  a  few 
years.  It  is  both  cheaper  and  more  efficient. 

* 

English  and  Scotch  iron-masters  will  find 
room  in  New  South  Wales.  The  Govern- 
ment  have  decided  to  call  for  tenders  for 
175,000  tons  of  steel  rails  to  be  manufactured 
within  the  colony  from  ores  obtained  there. 

#  * 

Bricks  are  extensively  manufactured  in 
Japan  for  home  consumption,  but  a  small 
quantity  have  been  exported  as  a  venture  to 
Vancouver,  and  should  the  demand  justify 
further  exportations,  Japanese  bricks  could 
be  shipped  to  British  Columbia  as  ballast 
at  nominal  rates. 

*  * 

A  new  American  pavement  consists  of 
steel  plates  3  ft.  long  and  £  in.  thick,  flanged 
on  the  sides,  and  bedded  in  sand.  These 
plates  are  laid  from  curb  to  curb  across  the 
street.  The  flanges  are  pinned  together,  and 
the  plates  perforated  for  drainage  purposes. 

*  * 

The  use  of  natural  gas  as  fuel  in  the  roll¬ 
ing  mills  of  America  is  declining  on  account 
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of  a  shrinkage  in  the  supply.  In  most  of 
the  works  bituminous  coal  has  been  sub¬ 
stituted,  but  in  some  places  attempts  to  use 
gas-coal  or  petroleum  have  been  made. 

*  # 

Waterproof  sheets  of  paper,  united  by  a 
special  paste,  are  being  used  for  boot-soles, 
and  the  same  material  is  to  be  tried  for 
horse-shoes.  Paper  can  hardly  be  regarded 
as  a  new'  material  for  boot-soles,  although  it 
is  not  openly  specified  in  large  contracts  ! 

Where  cylinders  exhaust  into  condensers, 
and  in  all  cases  where  exhaust  steam  is  used 
over  again  in  the  form  of  boiler  feed-water, 
the  boiler  parts  should  be  lubricated  with 
the  best  cylinder  oil  and  not  wkh  tallow. 
All  tallow’  contains  more  or  less  acid,  which 
is  very  injurious  to  boiler  plates. 

#  * 

Experiments  recently  made  with  liquid 
oxygen  are  of  very  great  interest,  and  are  to 
be  extended.  The  comparative  properties 
of  oxygen  and  ozone  can  be  further  studied, 
and  the  question  whether  oxygen  is  an 
elementary  or  a  compound  substance  ascer¬ 
tained.  Come  along,  Royal  Society  ! 

*  * 

All  interested  in  the  “  eight  hours  ”  ques¬ 
tion  will  watch  its  progress  in  America,  as, 
if  it  is  successful  there,  a  great  impetus  will 
be  given  towards  its  adoption  here,  not  only 
for  miners,  but  for  all  labourers.  President 
Harrison’s  signature,  limiting  eight  hours 
for  the  work  of  the  labourers  and  mechanics 
employed  on  public  works  in  America,  has 
gone  forth.  Room  for  the  British  Labour 
Party  ! 

*  * 

The  export  of  pig-iron  from  Swansea  port 
last  year  was  646,000  tons  less  than  in  1890. 
That  of  Bessemer  steel  had  fallen  to  the 
extent  of  46,666  tons,  and  “  open-hearth  ” 
steel  showed  a  decrease  of  189,319  tons.  This 
decline  of  exportation  has  unfortunately 
continued  during  the  first  six  months  of  this 
year.  Strikes  have  done  this  ! 

*  # 

When  taking  indicator  diagrams  from 
steam-engines,  the  atmospheric  pressure 


[Price  One  Penny. 


should  be  considered.  With  regard  to  the 
economy  of  the  engine,  it  is  right  to  know¬ 
how  much  the  exhaust  pressure  is  above 
zero.  The  atmospheric  pressure  is  not 
always  the  same  at  sea-level,  and  at  any 
altitude  it  is  always  less  than  1475  lb.  per 
square  inch.  Many  engineers  neglect  this 
important  fact. 

*  * 

Business  is  very  brisk  in  Chatham  Dock¬ 
yard  just  now,  and  a  large  number  of  hands 
are  daily  working  overtime.  The  ships  ab¬ 
sorbing  the  greatest  number  of  hands  are  the 
first-class  battleship,  Hood ,  14,  14,150  tons, 
13,000  horse-power,  one  of  the  new  Admiral 
type  of  vessels,  and  the  twin-screw  protected 
cruiser,  Hawlce,  12,  7,350  tons,  12,000  horse¬ 
power.  What  it  costs  for  ironclads,  and  how 
little  real  use  there  is,  or  need  be,  for  these 
weapons  of  offence  and  defence,  the  Peace 
enthusiasts  w  ill  say ! 

*  * 

“  Cutting  it  fine  ”  is  a  known  business  ex¬ 
perience.  A  French  veneer-cutting  firm 
have  brought  their  machinery  to  such  per¬ 
fection  that  from  a  single  tusk,  30  in.  long, 
they  can  cut  a  sheet  of  ivory  150  in.  long  and 
20  in.  wide.  Some  of  the  sheets  of  rosewood 
and  mahogany  are  only  about  one-fiftieth  of 
an  inch  in  thickness,  and  sheets  of  boxwnod, 
maple,  and  other  w'oods  of  this  character  are 
often  so  thin  as  to  be  translucent.  The 
grain  of  many  varieties  of  wood,  how'ever, 
is  not  sufficiently  close  to  enable  such  fine 
work  as  this  to  be  done. 

A  new  process  for  obtaining  aluminium  is 
the  outcome  of  seven  years’  experimenting. 
The  metal  can  be  reduced  from  ordinary, 
fair  quality  clay,  all  iron  and  silicon  being 
efficiently  removed.  It  is  hoped  to  produce 
5,000  lb. of  aluminium  a  day  with  plantdriven 
by  5,000  horse-power  motors,  and  this  at  one- 
quarter  of  the  cost  now  incurred.  When  it 
is  remembered  that  the  specific  gravity  of 
aluminium  is  2-5  compared  with  8’9  for 
copper,  it  seems  probable  that  the  latter 
metal  will,  for  many  purposes,  be  superseded 
by  the  former,  and  as  it  is  not  so  corrodible 
satisfactory  results  may  be  expected. 
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MAKESHIFT  COMBINATION  WORK¬ 
BENCH. 

BY  CLERICUS  SJiCUXDUS. 

Necessity  is  the  mother  of  invention,  saith 
the  proverb.  It  is  also  the  mother  of  many 
a  makeshift  which  the  proud  amateur  looks 
upon  as  a  hardly  inferior  kind  of  invention. 

Nor  is  it  necessarily  a  disagreeable  neces¬ 
sity.  Of  course,  it  might  be  more  pleasant 
to  have  only  to  write  to  Messrs.  Melhuish 
&  Co.  or  Messrs.  Syers  &  Co.,  and  order 
a  compact  or  complete  bench 
(according  to  taste  or  circum¬ 
stance),  but  many  considera¬ 
tions  may  block  the  way  to 
such  a  transaction  and  throw 
the  luckless  (?)  amateur  back 
on  himself  and  such  powers 
of  getting  out  of  a  difficulty 
as  Providence  may  have  given 
him.  In  that  case  the  best 
thing;  he  can  do  is  to  practise 
the  French  proverb  :  “  If  you 
have  not  what  you  would  like, 
you  must  like  what  you  have,” 
and  there  is  a  distinct  plea¬ 
sure,  which  the  favourites  of 
blind  fortune  never  know,  in 
having  to  pit  one’s  brains 
against  the  difficulties  of  one’s 
circumstances. 

Being  called  to  a  somewhat 
distant  field  of  labour,  I  found 
the  cost  of  transit  such  that 
I  must  needs  part  with  the 
humble  but  solid  work-bench 
at  which  I  had  whiled  away 
many  a  pleasant  hour.  What  I  should  do 
at  my  journey’s  end,  I  knew  not,  but, 
Micawber-like,  waited  to  see  what  would 
turn  up. 

Having  reached  my  destination,  the  half- 
hoped-for  second-hand  bench  did  not  turn 
up.  Experience,  expediency,  and  expense 
alike  forbade  the  purchase  of  anew  one,  and 
yet  a  bench  I  must,  would,  and  should 
have. 

The  outcome  of  the  dilemma  is  now  be¬ 
fore  the  reader  in  the  hope  that — 

“  Some  forlorn  and  shipwrecked  brother, 
Seeing  may  take  heart  again.” 

It  is  so  unlikely  that  my  exact  conditions 
will  be  met  with  by  any  brother-amateur, 
that  details  of  size,  etc.,  would  be  practi¬ 
cally  useless,  and  are  not  given.  Suffice  it 
that  my  bench  is  6  ft.  long,  32)-  in.  broad, 
and  stands  3  ft.  high. 

The  idea,  simple  as  it  is,  will  be  found 
capable  of  considerable  adaptation  to  cir¬ 
cumstances,  and  if  carried  out  substantially 
as  follows,  the  bench  will  thoroughly  answer 
its  several  purposes. 

A  number  of  packing-cases,  boxes,  and 
trunks  of  various  descriptions  being  (alas  !) 
among  my  permanent  belongings,  it  oc¬ 
curred  to  me  that  I  might  perhaps  be  able 
to  utilise  some  of  them  for  the  end  in 
view. 

My  first  idea  was  to  take  a  couple  of 
boxes  or  packing-cases,  stand  them  on  end, 
and  fix  some  kind  of  bench  top  on  them. 
Some  of  my  readers  may  prefer  to  simply 
carry  out  some  arrangement  of  this  kind, 
but,  as  will  be  seen,  mine  was  a  little  more 
elaborate. 

I  had  by  me  two  stout,  well-made  boxes 
with  hinged  lids,  and  decided  to  use  these 
as  the  bases  of  my  construction.  On  laying 
them  on  their  backs,  however  (in  which 
position  I  wished  them  to  remain),  1  found 
that  the  lids,  which  are  flush  with  the  out¬ 
side  of  the  boxes  all  round,  were  prevented 


from  falling  back,  the  contact  with  the  floor 
allowing  no  room  for  the  play  of  the  lids. 
So  I  got  two  covers  of  other  packing-cases, 
about  the  same  size  as  my  boxes  and  of 
the  requisite  thickness,  and  screwed  them 
down  to  the  floor  where  the  boxes  were  to 
stand,  and  a  couple  of  inches  back  of  the 
front  line  of  these  latter  (Fig.  1,  a).  This,  of 
course,  gave  the  lids  of  the  boxes  the  neces¬ 
sary  room  to  work  and  rendered  the  interiors 
get-at-able. 

I  now  screwed  the  boxes  down  on  to  the 
covers,  driving  the  screws  right  through 


from  the  inside  and  further  fixed  them  to 
the  floor,  at  both  ends  and  back,  by  means 
of  angle  irons,  or  brackets,  two  of  which 
are  shown  in  Fig.  1,  c. 

This  was  the  more  necessary  because  the 
workshop  was  right  up  under  the  roof,  and 
that  I  had  to  fix  the  bench  nearly  in  the 
middle  of  the  floor  to  have  standing-room. 
Of  course,  had  I  been  able  to  fix  it  against 
a  wall,  the  arrangement  would  have  been 
somewhat  easier  and  slightly  different. 

But  my  boxes,  as  they  lay,  were  only  19’ 
in.  high.  As  it  was  out  of  the  question  that 


Fig.  2.— Tool  Rack— A,  Backboard  ;  B,  Blocks  to 
carry  Lath ;  C,  Lath  to  carry  Tools ;  D,  Eyes 
for  Screws. 


the  bench  top  should  be  so  low,  I  proceeded 
to  build  on  them.  I  had  among  my  pack¬ 
ing-cases  a  long  one  which  had  served  to 
contain  a  baby’s  run  and  sundry  lengthy 
etceteras,  and  this  I  now  fixed  on  the  top 
of  my  two  boxes,  its  front  being  flush  with 
the  covers  of  the  latter.  A  couple  of  but¬ 
tons  prevent  the  lids  from  suddenly  fall¬ 
ing  back,  and  perhaps  endangering  the 
shins  of  the  worker,  whilst  two  small  knobs 
facilitate  the  opening  when  required.  The 
long  case  was  firmly  fixed  by  means  of  screws 
through  the  bottom  and  strips  of  iron  all 
around  (Fig.  1,  e),  the  whole  structure  being 
thus  made  practically  one,  and  as  steady  as 
could  be  reasonably  desired. 

My  first  idea  had  been  simply  to  utilise 
the  top  of  the  case  as  the  bench  top,  but 


unfortunately  it  was  made  of  short  ends  of 
somewhat  thin  wood  screwed  on  across  the 
width  of  the  case,  and  so  was  useless  for 
the  purpose. 

I  procured  five  planks  of  1L  in.  deal. 
These,  not  including  the  tongues  and 
grooves,  were  6-)  in.  wide,  and  so  gave  a  total 
width  of  32)  in.  As  this  was  about  4  in. 
wider  than  my  case,  I  arranged  them  so' 
as  to  overlap  in  front,  and  supported  the 
projecting  part  by  screwing  some  angle  irons 
underneath.  Not  wishing  to  lose  allthe  space 
afforded  by  the  long  case,  I  hinged  a  couple  of 
feet  of  the  two  middle  planks 
(see  Fig.  1,  g).  The  space  thus 
made  available  is  most  con¬ 
venient  for  stowing  away 
planes  or  other  bulky  objects 
- — care  being  taken  not  to  push 
them  beyond  reach— or  the 
shavings  may  be  swept  into  it 
instead  of  littering  the  floor. 

The  bench  was  now  practi¬ 
cally  complete,  except  for  the 
fittings.  I  decided  to  procure 
a  patent  instantaneous  grip- 
vice  and  a  patent  bench-stop. 
Of  course,  I  fixed  the  latter 
(easily  enough)  so  as  to  be 
flush  with  the  bench  top  when 
pushed  dowm ;  but  the  vice 
presented  an  unlooked  -  for 
difficulty.  It  was  meant  for 
much  thicker  bench  tops  than 
mine,  so  that  the  jaws  pro¬ 
jected  considerably  above  the 
level  of  the  bench  top. 

To  remedy  this,  I  made 
the  top  the  requisite  thick¬ 
ness  by  screwing  a  plank-end  across  under¬ 
neath  its  upper  encl  where  the  vice  was  to 
be  fixed.  Four  stout  bolts  right  through 
the  planks  and  vice,  but  with  the  heads 
sunk  so  as  to  be  flush  with  the  top,  and 
an  angle  iron  under  the  casting  to  take  oft 
the  strain  (the  weight  of  the  vice  being  con¬ 
siderable),  completed  this  part  of  the  job. 

I  also  purchased  a  bench  knife  or  back¬ 
stop,  of  the  kind  wThich  are  screwed  to  the 
edge  of  the  bench  top  ;  but  this  is  also 
meant  for  a  top  of  average  thickness,  and 
the  screw  is  not  long  enough  to  grip  the 
edge  of  mine. 

A  strip  of  1  in.  wood  along  the  underside 
of  the  front  edge  sufficed  to  make  this  all 
right.  If,  however,  I  were  to  begin  again, 
I  should  get  thicker  wood,  or  (perhaps 
better)  make  the  bench  top  of  two  thick¬ 
nesses  one  across  the  other.  This  would 
obviate  the  inconveniences  I  have  experi¬ 
enced,  and  effectually  prevent  the  top  from 
warping. 

There  now  only  remained  the  fitting  up 
of  the  two  boxes  as  tool  chests.  In  this,  of 
course,  each  reader  will  suit  his  taste  or 
convenience. 

In  my  case,  as  it  is  probable  that  sooner 
or  later  the  boxes  will  be  needed  for  their 
more  legitimate  purposes,  it  was  best  to 
have  the  whole  interior  arrangements  easily 
removable.  So  the  tools  are  fitted  in  racks 
similar  to  Fig.  2,  which  are  fixed  to  the  lids 
and  sides  of  the  boxes  by  small  screws 
through  the  eyes.  The  remainder  of  the 
tools  are  arranged  on  movable  shelves  in¬ 
side  the  boxes — an  arrangement  necessitated 
unfortunately  by  the  dampness  of  my  attic- 
workshop,  which  forbids  any  of  the  tools 
being  left  exposed. 

The  whole  makes  a  useful  and  compact 
bench,  and,  for  an  amateur’s  makeshift,  a 
neat  and  fairly  workmanlike  job.  Some  of 
the  readers  of  Work  wanting  a  makeshift 
for  a  Melhuish  bench  may  value  this. 


Fig'.  L  —  Bencli  complete  —  A,  Covers  of  Packing-Cases  fixed  on  Floor; 
B,  Boxes  fitted  as  Tool  Chests  ;  C,  Angle  Irons  ;  D,  Long  Packing-Case 
fastened  to  Boxes ;  E,  Strips  to  help  fix  ditto  ;  F,  Bench  Top ;  G,  Hinge 
Planks. 
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SMALL  TABLE  IN  ENAMEL. 

BY  H.  J.  MARK. 

Introduction— Top— Top  Rails— Legs— Bottom 
Rails  —  Under  Frame  —  Tray  —  Carved 
Pieces — Enamelling  and  Finis. 

Introduction.—  The  subject  is  a  little  in 
advance  of  my  original  whatnot,  but  is  de¬ 
signed  en  suite,  having  some  carved  work 


Adamson  on  jointing  up  generally  appeared 
in  the  monthly  numbers  of  Work  for 
August,  September,  and  October,  1889,  and 
which  I  recommend  my  readers  to  peruse  if 
unacquainted  with  the  precise  method  of 
working.  They  will  find  his  remarks  very 
useful  and  instructive.  These  two  pieces 
are  glued  together,  and  when  dry,  faced  and 
trued  up.  Preparatory  to  gluing,  however, 


up  to  the  inside  edges  of  the  top  side  rails. 
The  projecting  angle  pieces  at  each  corner 
are  strips  of  i  in.  stuff  nailed  and  glued,  so 
as.  to  form  a  whole  with  the  tabletop,  and 
mitre-jointed  as  shown  in  Fig.  4,  by  the 
outside  dotted  lines.  It  will  be  found  ad¬ 
vantageous,  after  fitting  them,  to  work  the 
grooves  in  their  face,  sides,  and  likewise  in 
the  top  itself,  as  shown,  before  finally  fixing 


Small  Table  in  Enamel.  Fig.  1. — Front  Elevation.  Fig.  2. — Carved  Piece  of  Top  Rail.  Fig’.  3. — Side  Elevation.  Fig.  4. — Sectional  Plan  on  Line  A  B  ;  Out¬ 
side  Dotted  Lines  show  Plan  of  Table  Top.  Fig.  5. — Top  Portion  of  Leg,  Dotted  Lines  showing  Dovetail  of  Top  Rail  and  Depth  of  Dowel.  Fig.  6. — 
Plan  of  Top  Portion  of  Leg  with  Turn  Button  tor  securing  Top,  Dotted  Lines  showing  Slot  for  Turn  Buttons.  Fig.  7. — Bottom  Portion  of  Leg,  Dotted 
Lines  showing  Tenon  of  Bottom  Rail.  Fig.  8.— Section  on  Line  C  J).  Fig.  9. — Suction  of  Portion  of  Tray.  Fig.  10.— Turn  Button. 


introduced,  and  the  framing  is  a  little  more 
complicated.  It  forms  also  a  good  study 
for  dovetailing,  tenoning,  etc.,  as  well  as 
squaring.  The  wood  used  is  deal,  excepting 
the  carved  pieces  and  the  turn  buttons, 
shown  in  Fig.  G,  for  securing  to  the  table 
top  ;  these  are  mahogany,  as  I  thought  if 
desirable  that  they  should  be  of  a  stronger 
wood.  The  table  is  also  designed  to  take  to 
pieces  for  reasons  before  stated. 

Top. — This  is  made  of  two  pieces  of  9  in. 
stuff,  |  in.  thick,  tongued  and'  grooved.  A 
very  good  series  of  articles  by  Mr.  David 


I  made  a  cramp  similar  to  the  one  explained 
by  “  H.H.”  in  “  Means,  Modes,  and  Methods,” 
p.  730,  Jan.  24, 1891,  and  by  which  I  secured 
the  top  after  gluing.  Eemember  to  wash 
off  any  glue  that  squeezes  out  beyond  the 
joint,  or  that  has  been  dropped  by  mis¬ 
chance  on  the  board,  else  in  planing  you 
will  most  likely  notch  your  plane.  When 
the  top  is  ready,  strengthen  the  underneath 
side  of  the  joint  by  a  strip  of  wood  3  in.  by 
|  in.,  and  screwed  at  alternate  intervals  with 
f  in.  screws,  taking  care,  however,  that  it 
is  not  longer  than  is  necessary  to  bring  it 


them.  To  work  the  grooves  more  neatly  in 
the  end-grained  sides  of  the  table  top,  I 
nailed  two  pieces  of  f  in.  stuff  on  to  each 
side,  and  the  angle  piece  over  that  again  ; 
by  this  means  I  had  clean  cut  grooves  all 
round.  Punch  all  nails,  used  here  and  else¬ 
where,  in  a  little  way,  and  fill  up  the  holes 
with  shellac  melted  into  them  by  the  appli¬ 
cation  of  a  hot  iron.  This  is  better  than 
putty,  and  will  completely  hide  them. 

Top  Rails. — These  are  2\  in.  by  fin.,  and 
are  dovetailed  into  the  legs,  as  shown  in 
Figs.  5  and  6.  They  are  not  glued,  but 
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secured  by  1J  in.  screws.  The  projecting 
piece,  marked  a  in  Figs.  1  and  3,  is  a  strip 
f  in.  by  £  in.,  and  is  treated  in  the  same 
way  as  those  of  the  table  top. 

Legs. — These  are  2  A  in.  square  at  top,  and 
taper  to  If  in.,  as  shown  in  full-size  details. 
All  dimensions  given,  it  must  be  remembered, 
are  finished  sizes,  and  in  getting  out  the 
stuff  allowance  must  be  made  for  sawing, 
planing,  etc.  After  truing  up,  strike  a 
centre  line  down  two  opposite  sides,  set  off 
the  taper,  and  work  down  the  two  sides  to 
it  ;  then  do  the  same  for  the  other  sides. 
The  best  way  to  set  about  this  is  to  cut 
down  with  the  tenon  saw  at  end  of  taper, 
clear  away  superfluous  wood  with  the  chisel, 
and  finish  with  the  smoothing  plane  ;  take 
care  to  leave  flat  and  square  the  part  that 
takes  the  bottom  rails.  The  two  square 
pieces  marked  b,  in  Figs.  7  and  8,  are  glued 
on  and  fixed  by  small  brads  ;  the  mortises 
for  the  bottom  rails  have  to  be  cut  through 
these  as  shown.  Now  proceed  with  the 
mortises  and  dovetails,  shape  the  feet,  and 
leave  the  grooves  till  last.  The  grooves  are 
on  all  four  sides  of  legs.  To  cut  the  dove¬ 
tail  mortise  use  the  dovetail  of  top  rail  as  a 
template  ;  take  care,  however,  to  hold  it  at 
right  angles  to  the  leg.  The  mortises  for 
the  bottom  rails  must  be  cut  before  the 
tenons,  as  the  tenons  have  to  fit  them,  not 
they  the  tenons.  The  mahogany  turn 
buttons  shown  in  Fig.  6  for  securing  table 
top  are  1  in.  thick,  and  are  screwed  to  the  top 
of  the  table  as  shown,  the  screw  passing 
through  a  free  hole.  They  fit  into  a  slot  in 
the  legs,  shown  by  dotted  lines  in  Fig.  6. 
Whereas  the  dowel  pins  prevent  any  hori¬ 
zontal  displacement,  so  these  pieces  prevent 
the  prospect  of  lifting  the  table,  and  carrying 
off  the  top  only.  The  dowels  are  let  into 
the  leg  twice  their  height  above  it  (see  Fig. 
5).  They  are  secured  by  glue,  but  should 
not  be  made  too  tight  a  fit,  else  when  glued 
and  driven  in  they  may  swell  and  perhaps 
cause  a  crack.  They  should  be  a  tight  fit  for 
the  table  top.  They  should  also  preferably 
be  made  of  mahogany,  or  some  other  hard 
wood,  and  can  be  worked  round  with  the 
plane,  using  the  appliance  shown  in  Fig.  21, 
p.  136,  May  16th,  1891.  With  a  little  care 
and  sand-paper,  and  using  also  a  template 
hole,  made  by  the  bit  you  are  going  to  use, 
they  can  be  got  fairly  true.  Of  course,  they 
are  made  in  one  length,  and  the  four  dowels 
are  cut  from  it  afterwards.  The  dowels  may 
be  left  to  the  last,  and  to  be  as  much  as 
possible  on  the  right  side  in  getting  their 
centres  true,  proceed  as  follows  .-—After 
marking  their  centres  on  the  table  top  and 
legs,  tap  into  the  table  top  centres  four 
shoemaker’s  brads,  leaving  their  heads  pro¬ 
jecting  about  in.  Now,  these  points 
should  exactly  correspond  with  the  centres 
on  the  legs.  If  they  do  not,  your  framework 
must  be  somewhere  out  of  square  and  must 
be  seen  to,  as  the  edges  of  the  top  must  be 
equidistant  from  legs  and  rails  all  round, 
though  if  carefully  fitted  together  the  centres 
will  fall  on  each  other  without  much  deflec¬ 
tion.  A  tV  in.  out  would  never  be  noticed, 
except  by  an  extremely  critical  eye — at 
least,  not  in  this  case. 

Bottom  Rails. — These  are  l^in.  by  fin. 
The  tenons  are  secured  by  1 1  in.  screws,  as 
shown  in  Figs.  7  and  8.  They  must  be  a 
little  less  in  length  than  the  depth  of  the 
mortise,  so  as  to  allow  the  shoulders  fitting 
up  close. 

Under  Frame. — Having  fitted  the  rails 
and  legs  together,  proceed  to  make  and  fit 
together  the  under  frame.  The  arms  are 
£  in.  by  1  in.,  and  are  dovetailed  to  bottom 
rails  and  to  an  octagonal  piece  of  £  in.  stuff, 


indicated  by  dotted  lines  in  centre  of  plan 
(Fig.  4). 

Tray. — This  is  octagonal  in  shape,  with  a 
raised  edge  made  by  mitre-jointed  strips  of 
£  in.  by  -fa  in.  stuff,  fitted  round  a  £  in. 
bottom  piece,  and  glued  and  fixed  by  brads. 
This  tray  is  screwed  to  the  octagonal  piece, 
as  shown,  by  fin.  screws. 

Carved  Pieces. — Having  taken  all  to 
pieces,  sand-papered,  stopped,  and  put  by  to 
dry  (by-the-bye,  why  not  try  the  filling  re¬ 
commended  by  Mr.  David  Denning,  p.  167, 
May  30th,  1891 1  I  intend  doing  so  on  my 
next  piece  of  work,  and  I  do  not  see  why  it 
should  not  answer  ;  and,  besides,  it  saves  the 
double  sand-papering),  start  on  the  carved 
pieces.  These  are  of  £  in.  mahogany,  and 
are  best  carved  and  fretted  all  in  one  piece, 
shaping  out  and  fitting  afterwards.  The 
centre  bosses  represent  the  middle  portions 
of  flowers  and  are  in  relief,  but  kept  rather 
flat.  The  speckling  means  punching.  The 
petals  issuing  from  them  are  slightly  hol¬ 
lowed  and  sunk  as 
shown  by  shading. 

The  little  under 
leaves  are  below 
the  petals,  and  are 
worked  accordingly. 

The  pieces  belonging 
to  the  legs  (Figs.  5 
and  7)  are  secured 
by  means  of  A  in. 
brass  gimp  pins,  and 
are  meant  to  be  re¬ 
moved  at  any  time 
for  the  purpose  of 
screwing  up  or  un¬ 
screwing  the  rails. 

The  pieces  for  the 
centres  of  top  rails 
are  permanently 
fixed.  These  carved 
pieces  should  be 
stopped  as  well  as 
the  rest  of  the  work. 

Enamelling  and 
Finis.  —  Enamel  in 
two  coats.  The  main 
colour  used  is  Ara¬ 
bian  brown.  The 
middle  grooves  of 
legs,  top  rails,  small 
round  centres  of  bot¬ 
tom  rails,  and  table 
top ;  the  bosses  of  carved  pieces,  and  sur¬ 
rounding  square  and  circle  of  centre-piece 
of  top  rails  are  in  gold.  All  other  grooves 
are  in  turquoise  blue.  All  the  petals  are 
pink,  and  the  leaves  in  bronze  green. 

The  table  could  have  a  drawer  added  to 
it,  or  it  could  have  a  lid  hinged  in  the  top, 
and  the  space  enclosed  by  the  rails  con¬ 
verted  into  a  lady’s  work-box.  A  further 
improvement,  by  those  who  can  do  it,  would 
be  to  paint  at  the  four  corners  and  in  the 
centre  some  devices  in  oils  or  enamels,  such 
as  flowers,  etc. 

The  table  itself  would  look  far  better, 
and  more  artistic  still,  if  made  in  walnut  or 
oak  unpolished,  but  that  would  mean  just 
treble  the  cost,  so  I  hope  that  in  its  present 
form  it  may  prove  acceptable.  It  is  by  no 
means  inartistic  when  nicely  made. 


PAINT-BRUSH  BRIDLE. 

The  illustration  shows  an  American  patent 
designed  for  application  to  paint-brushes  of 
all  lands,  facilitating  the  working  out  of  the 
colouring  matter,  and  enabling  the  brush  to 
be  flattened  as  desired.  Fig.  1  is  a  view  in 


Paint  -  Brush  Bridle. 
Fig.  1.  —  Perspective 
View.  Fig.  2. — Bridle 
turned  for  Cleaning. 


perspective,  and  Fig.  2  shows  the  bridle 
turned  back  in  position  for  cleaning  the 
brush.  The  bridle  takes  the  place  of  the 
usual  twine  wound  around  the  butt  of  the 
brush,  and  consists  of  two  similar  pieces  or 
flaps,  held  at  one  end  between  the  plug  and 
the  brush  ferrule,  the  edges  of  the  flaps 
having  eyeleted  perforations  to  be  connected 
in  pairs  hy  cords.  When  the  brush  becomes 
worn,  the  outer  ends  of  the  flaps  with  the 
outer  cords  may  be  cut  off  to  give  further 
flexibility,  as  this  may  be  desired.  Near 
the  centre  of  the  flaps  are  other  perforations 
to  receive  a  cord  extending  transversely 
through  the  bristles  and  back  again,  por¬ 
tions  of  the  cord  lying  at  each  side  of  the 
centre,  and  its  ends  being  tied  at  one  side. 
If  the  brush  is  to  be  round,  the  cord  is  left 
loose  enough  to  permit  the  bristles  to  assume 
a  cylindrical  shape,  but  by  tightening  the 
cord  the  brush  is  flattened  accordingly. 
Near  the  base  of  the  flaps  are  perforations, 
through  which  the  paint  oozes  when  the 
brush  is  worked  to  and  fro  to  free  it  of 
a  certain  colour,  but  when  the  brush  is  to  be 
thoroughly  cleaned,  the  flaps  are  turned 
back  as  shown  in  Fig.  2. 


WATCH  AND  CLOCK  CLEANING  AND 
REPAIRING. 

BY  A  PRACTICAL  WATCHMAKER. 

Cleaning  a  Geneva  Watch. 

First  thoroughly  clean  and  dust  the  board  ; 
then  spread  out  a  sheet  of  clean  paper, 
foolscap  size,  immediately  in  front  of  you, 
on  which  to  put  the  small  parts  ;  arrange 
the  tools  mentioned  in  the  last  paper  upon 
the  bench,  and  seat  yourself  at  such  a 
height  that  when  the  arms  rest  upon  the 
bench  objects  held  in  the  hand  are  in  easy 
focus  of  the  eyeglass  without  having  to 
stoop  over  them. 

The  first  proceeding  is  to  take  the  move¬ 
ment  (works)  out  of  the  case.  There  are 
several  methods  of  doing  this,  according  to 
the  kind  of  watch  in  hand ;  so  I  refer  the 
reader  to  Figs.  11  and  12,  a  short  descrip¬ 
tion  of  which  will  not  be  amiss. 

There  are  two  ways  of  arranging  the 
wheel-work  in  Geneva  watches.  Fig.  11 
shows  a  “£-plate”  movement — that  is  to 
say,  a  brass  plate,  b,  covers  all  the  wheels, 
etc.,  except  that  part  known  as  the  “  escape¬ 
ment,”  which  will  be  referred  to  later  on. 
In  the  other  example  (Fig.  12)  the  wheels 
are  each  held  by  a  separate  brass  bar  in¬ 
stead  of  a  solid  plate.  This  is  termed  a 
“  bar  movement.”  These  two  varieties, 
again,  may  be  either  “  key  winding”  watches, 
as  in  Fig.  11,  or  “keyless,”  as  in  Fig.  12. 
The  latter  kind  has  the  addition  of  various 
steel  wheels  and  other  mechanism,  by  which 
the  watch  is  wound  by  means  of  the  “  stem,” 
instead  of  placing  a  key  directly  upon  the 
winding  square. 

Now,  suppose  we  have  in  hand  a  key¬ 
winding  watch.  To  get  this  out  of  its  case, 
turn  the  turnscrew  a  (Fig.  11),  or  a  (Fig.  12), 
and  gently  push  the  entire  movement  out  of 
the  front  of  the  case.  When  this  is  out, 
several  notches  will  be  observed  in  the 
inner  edge  of  the  front  of  the  case,  and 
corresponding  studs  on  the  movement.  In 
replacing  it,  these  studs  must  first  be  placed 
in  their  respective  notches,  and  the  move¬ 
ment  gently  pressed  in  again  till  it  is  quite 
level,  and  the  turnscrew  a  keeps  it  secure. 
It  is  just  as  well,  before  going  any  further, 
to  take  out  the  movement,  replace  it,  and 
take  out  again,  to  familiarise  yourself  with 
the  operation. 
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In  the  case  of  a  keyless  watch,  the  small 
screw,  b  (Fig.  12),  must  be  withdrawn  first, 
then  the  stem,  c,  boldly  pulled  out,  after 
which  the  turnscrew,  a,  may  be  undone, 
and  the  movement  taken  out  asrbefore. 

The  movement  being  out  of  its  case,  the 
next  thing  to  do  is  to  carefully  examine  it 
with  the  eyeglass  before  removing  anything. 
Note  carefully  the  exact  position  of  every 
part  visible,  the  way  each  piece  is  screwed 
down,  etc.  ;  this  will  be  a  great  help  when 
the  time  comes  to  put  all  together  again. 

Next  proceed  to  take  off  the  hands. 
Lever  them  up  carefully  by  means  of  a  pair 

of  cutting 
nippers  or 
a  pocket- 
knife  blade. 
They  are 
all  merely 
pushed  on 
f  ricti'on- 
tight.  This 
done,  the 
dial  must  be 
remove  d. 
In  some 
watchesthe 
dial  “  feet,” 
which  pass 
through 
the  watch 


Fig.  11.— f-Plate  Movement. 


plate,  are  held  by  turnscrews,  as  at  d,  d, 
Figs.  11  aucl  12,  and  in  others  they  are 
simply  pinned  through,  in  which  case  the 

S'ns  must  be  withdrawn  with  the  small 
ade  of  the  pocket-knife.  The  dial  will 
then  lift  off  free.  If  it  does  not,  something 
is  wrong,  and  a  careful  search  must  be 
made.  Use  no  force  in  any  operation 
appertaining  to  the  taking  apart  of  a 
watch,  or  damage  will  surely  result.  If 
parts  do  not  come  away  easily,  there  is  a 
cause,  and  that  cause  must  be  searched 
for  with  the  eyeglass.  Patience  goes  a 
long  way  in  watch  work. 

When  the  dial  is  off,  take  off  the  two 
small  wheels  beneath  it  (called  the  mo¬ 
tion  wheels),  turn  the  movement  over, 
and  see  if  there  is  any  “  power  ”  on  the 
watch — that  is  to  say,  is  the  mainspring 
wound  up  ?  If  it  is,  and  the  watch  will 
not  go,  it  indicates  that  something  is 
wrong,  probably  dirt  in  the  wheel  teeth  or 
]  unions.  Under  these  circumstances  it 
would  not  do  to  remove  the  balance 
wheel  without  first  blocking  the  train 
wheels  so  that  they  cannot  run.  This  is 
easily  done  by  running  a  stout  hair  under 
the  arms  of  the  last  brass  wheel  of  the  train, 
the  fourth  -wheel,  or  that  which  drives  the 
scape  wheel — the  one  with  peculiarly-shaped 
•teeth.  This  done,  unscrew  the 
balance-cock  or  brass  bar  that 
holds  the  balance  in  position,  and 
gently  lift  it  by  placing  the  point 
of  the  screwdriver  under  the  notch 
cut  in  it  for  that  purpose,  and  so 
levering  it  up.  When  this  is  free, 
the  balance-cock,  balance,  and  hair¬ 
spring  should  all  come  away  to¬ 
gether.  If  it  appears  to  catch, 
shake  it  slightly  ;  if  this  does  not 
free  it,  turn  the  scape  wheel  the 
distance  of  half  a  tooth  either  way,  which' 
will  most  likely  liberate  it.  Now  replace 
the  screw  in  its  hole,  and  proceed  to  un¬ 
screw  the  scape  wheel  cock,  lifting  it  in 
the  same  manner  as  before  described,  and 
remove  the  wheel.  Take  hold  of  the  latter 
by  one  of  its  arms  with  the  tweezers,  and 
carefully  deposit  it  in  a  place  of  safety. 

The  hair  can  now  be  removed  and  the 
train  liberated.  Let  it  run  down  slowly, 


using  gentle  pressure  of  the  forefinger  on 
the  centre-wheel  as  a  brake. 

(If  the  mainspring  of  the  watch  was  not 
wound,  or  was  broken,  there  would  be  no 
power  upon  the  wheel-work,  or  tendency  to 
run  when  the  balance  was  removed.  In  this 
case  the  before-mentioned  operations  can 
be  performed  without  first  blocking  the  train. 

The  parts  we  have  now  removed — viz., 
the  balance,  hair-spring,  and  scape  wheel — 
constitute  what  is  known  as  the  “  escape¬ 
ment,”  which  is  by  far  the  most  delicate 
part  of  a  watch.  Great  care  should,  there¬ 
fore,  be  observed  in  handling  it. 

The  rest  of  the  watch,  an  inspection  will 
show,  is  merely  a  train  of  wheels  by  which 
power  is  transmitted  from  a  mainspring,  in 
the  first  place,  to  the  escapement.  The 
escapement  is,  in  fact,  the  watch;  the  rest  is 
merely  designed  for  the  purpose  of  driving 
the  escapement  and  recording  its  vibra¬ 
tions. 

In  a  f-plate  watch,  the  whole  remaining 
wheel- work  is  contained  between  the  two 
plates.  In  a  bar  watch,  each  wheel  is  held 
by  its  own  particular  bar.  In  either  case, 
the  removal  of  the  screws  of  bars  or  plate 
will  enable  all  the  remaining  wheels  co  be 
taken  out.  Before  doing  this,  however,  the 
centre  spindle,  or  set-hand  piece,  as  it  is 
termed,  must  be  taken  out.  This,  it  will  be 
seen,  has  a  steel  pinion  pushed  tightly  on  to 
its  under  side.  To  remove  this  spindle, 
hold  the  movement  in  the  hand,  dial  side 
up,  and  with  the  hammer  give  the  project¬ 
ing  point  (upon  which  the  minute  hand, 
the  long  one,  was  fixed)  a  smart  tap.  This 
will  knock  it  through,  and  the  steel  pinion 


The  watch,  till  we  get  to  the  escapement, 
may  be  summed  up  thus  :  mainspring, 
wheels,  and  pinions.  Just  here  a  little 
explanation  of  terms  will  not  be  out  of 
place.  Looking  at  Fig.  13.  a  is  a  “  plate,” 
b  is  a  brass  “cock”  screwed  to  it,  c  is  a 
spindle  or,  more  correctly,  “  arbor,”  d  is  the 
“  pinion  ”  (a  small  steel  wheel),  e  is  the 
“  wheel,”  F,  F  are  the  “  pivots  ”  upon  which 
it  runs  in  its  “  pivot-holes.” 

Thus  the  great  wheel,  or  first  wheel  in  a 
watch— the  driving  wheel,  in  fact— is  formed 
hollow,  like  a  box,  and  in  a  Geneva  watch 
is  called  the  “barrel.”  This  contains  the 
mainspring,  designed 
to  make  the 
barrel  per¬ 
form  four 
co  m  p  1  e  t  e 
revolutions 


Fig.  13. — Wheel  and  Pinion. 

can  be  lifted  off  with  the  tweezers,  and  the 
centre  arbor,  or  spindle,  withdrawn  from  the 
back.  It  is  also  advisable,  before  remov¬ 
ing  the  plate,  to  undo  the  small  screws,  and 
take  off  the  brass  or  steel  cap  which  sur¬ 
rounds  the  winding  square  and  holds  down 
the  ratchet-wheel  and  clickwork.  When 
this  is  off,  the  said  ratchet  and  clickwork 
can  be  removed  also. 


The  watch  will  now  lie  on  the  paper  in 
pieces,  and  the  beginner  will  doubtless  be 
surprised  at  the  comparatively  small  number 
of  wheels  which  it  contains.  We  will  now 
enumerate  these,  and  describe  their  uses, 
and  endeavour  to  give  an  insight  into  the 
working  of  the  entire  watch.  A  thorough 
appreciation  of  the  use  of  each  part  will 
make  the  task  of  putting  together  correctly 
an  easy  one. 


Fig.  12.— 
“Bar  "Move¬ 
ment. 


before  its  strength  is  spent.  This  wheel 
drives  the  centre-wheel  pinion.  The  centre 
wheel  makes  thirty-two  complete  revolu¬ 
tions  before  the  mainspring  is  spent.  It 
revolves  once  in  an  hour,  and  its  arbor  (the 
set-hand  piece  referred  to  above)  carries  the 
minute  hand,  which  therefore  goes  round 
once  in  an  hour  and  marks  minutes  by 
divisions  round  the  dial.  This  arbor,  by 
means  of  the  steel  pinion  (the  cannon 
'pinion )  and  the  motion  wheels  under  the 
dial,  turns  the  hour  hand,  which  marks 
hours.  It  is  evident,  therefore,  that  the 
watch  if  left  alone  will  keep  time  for 
thirty-two  hours,  or  eight  hours  more 
than  should  be  required  if  it  is  wound 
regularly.  This  allows  an  ample  mar¬ 
gin  for  the  somewhat  irregular  habits 
of  some  watch  wearers. 

Proceeding  with  the  train,  the  centre 
wheel  drives  the  third  wheel,  which  in  its 
turn  drives  the  fourth  wheel.  This  latter 
carries  the  seconds  hand,  if  the  watch  has 
one,  and  revolves  once  in  a  minute — that  is, 
it  makes  sixty  revolutions  to  one  of  the 
centre  wheel.  In  a  f-plate  watch  this  wheel 
is  the  last  held  in  position  by  the  plate, 
and  in  a  bar  watch  is  the  last  provided 
with  a  large  brass  cock  to  keep  it  in 
position. 

The  fourth  wheel  drives  the  scape  wheel 
in  such  a  manner  that  the  latter 
makes  one  revolution  in  six 
seconds.  The  scape  wheel,  _  by 
means  of  its  peculiar  teeth,  drives 
the  balance ,  making  the  latter 
perforin  two  single  vibrations 
for  each  tooth  which  jmsses.  The 
rapidity  with  which  the  balance 
vibrates  is  determined  by  the 
strength  and  length  of  the  hair¬ 
spring.  This  hair-spring  is  so  se¬ 
lected  that  it  makes  the  balance 
perform  five  vibrations,  or  make  five  “  ticks,” 
per  second.  The  precise  action  of  the 
escapement  will  be  explained  later  on. 

In  a  watch,  to  bring  all  these  parts  into 
as  small  a  space  as  possible,  they  are 
arranged  between  plates,  etc.,  of  a  circular 
form,  and  are  necessarily  cramped  some¬ 
what  ;  but  if  they  were  all  arranged  in  line 
between  two  plates,  escapement  as  well, 
they  would  present  an  appearance  something 
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like  Fig.  14. — A,  barrel,  containing  main¬ 
spring  ;  b,  barrel  “arbor,”  or  winding  square; 
c,  centre  wheel  and  pinion  ;  D,  set-liand 
arbor,  friction-tight  in  it,  carrying  minute 
hand ;  e,  third  wheel ;  f,  fourth  wheel, 
carrying  seconds  hand ;  g,  scape  wheel ;  H, 
cylinder,  carrying  balance,-  i.  This  figure 
will  render  the  description  more  clear. 


RAM  OR  PLUNGER-PUMPS. 

BY  PHILIP  E.  BJORLING. 

History  —  Classification  —  Single-Acting 
Plunger-Pumps  and  Hollow  Ram-Pumps. 

The  practical  cause  of  failure  of  the  solid, 
single-acting  piston  pump  was  its  liability 
to  jamb  in  the  working-barrel  by  sand  and 
gravel,  and  leakage  of  its  leathers  was  apt 
to  cause  serious  accidents  to  the  costly 
pump-rods,  and  even  to  the  steam  engine. 

Plunger-poles  fitted  to  the  case  —  the 
latter  having  longitudinal  grooves  for  the 
passage  of  the  wrater — were  used  at  an  early 
date  in  France.  One  of  these  pumps  is 
described  and  illustrated  in  the  “Dictionary 
of  Mechanical  Science,”  by  Alexander  Jamie¬ 
son,  LL.D.,  published  in  the  year  1827.  It 
is  illustrated  in  Fig.  1,  and  consists  of  a 
wooden  trunk,  square  or  round,  open  at 
both  ends,  and  having  a  valve  at  the 
bottom,  no  is  the  surface  of  the  water  in 
the  pit  or  well,  and  k  the  place  of  delivery. 
The  pit  must  be  as  deep  in  water  as  from 
KtoNO.  a  b c  D  is  a  wooden  trunk,  open 
at  both  ends,  and  having  a  valve,  p,  at  the 
bottom.  The  top  of  this  trunk  must  be  in 
a  level  with  k,  and  has  a  small  cistern,  e  f. 
It  also  communicates  laterally  with  a  rising 
pipe,  gj,  furnished  with  a  valve,  h,  open¬ 
ing  upwards.  M  is  a  beam  of  timber,  so 
fitted  to  the  trunk  as  to  fit  it  without  stick¬ 
ing,  and  is  of  at  least  equal  length.  It  is 
suspended  by  a  chain  from  a  working  beam, 
and  loaded  on  the  top  with  weights  exceed¬ 
ing  that  of  the  column  of  displaced  water. 

Sir  Samuel  Morland,  Master  of  Mechanics 
to  King  Charles  II.,  in  the  year  1674  in¬ 
vented  and  patented  the  plunger-pump 
made  of  cast  iron.  One  of  the  most  im¬ 
portant  features  in  pluuger-pumps  and  dry- 
spear-pumps,  as  also  in  the  steam  engine, 
is  the  gland  and  stuffing-box,  which  was 
undoubtedly  invented  by  Sir  Samuel  Mor¬ 
land,  although  it  has  been  erroneously 
attributed  to  James  Watt  by  some  writers. 

The  arrangement  used  before  the  invention 
of  the  gland  and  stuffing-box  was  described 
in  the  following  manner  in  the  “  English 
Encyclopaedia,”  published  in  1802  : — 

“  The  forcing  -  pump  is  sometimes  of  a 
very  different  form  from  that  already  de¬ 
scribed.  Instead  of  a  piston,  which  applies 
itself  to  the  inside  of  the  barrel,  and  slides 
up  and  down  in  it,  there  is  a  long  cylinder, 
nicely  turned  and  polished  on  the  outside, 
and  of  a  diameter  less  than  the  inside  of 
the  barrel.  This  cylinder  is  called  a  working 
barrel,  and  is  constructed  as  follows  : — The 
top  of  the  barrel  terminates  in  a  flange, 

Eiereed  with  four  holes  for  receiving  screw- 
olts.  There  are  two  rings  of  metal  of  the 
same  diameter,  and  having  holes  correspond¬ 
ing  to  those  in  the  flange;  four  rings  of  soft 
leather,  of  the  same  size  and  similarly  pierced 
with  holes,  are  well  soaked  in  a  mixture  of 
oil,  tallow,  and  a  little  resin.  Two  of  these 
leather  rings  are  laid  on  the  pump  flange, 
and  one  of  the  metal  rings  above  them.  The 
plunger  is  then  thrust  down  through  them, 
by  which  it  turns  their  inner  edges  down¬ 
wards.  The  other  two  rings  are  then  slipped 
on  at  the  top  of  the  plunger,  and  the  second 


metal  ring  is  put  over  them,  and  then  the 
whole  is  slid  down  to  the  metal  ring.  By 
this  means  the  inner  edges  of  the  last  leather 
rings  are  turned  upwards.  The  three  metal 
rings  are  now  forced  together  by  the  screwed 
bolts,  and  thus  the  leather  rings  are  strongly 
compressed  between  them,  and  made  to  grasp 
the  plunger  so  closely  that  no  pressure  can 
force  the  water  between  them.  The  upper 
ring  just  allows  the  plunger  to  pass  through 
it,  but  without  any  play,  so  that  the  turned- 
up  edges  of  the  leather  rings  do  not  come  up 
between  the  plunger  and  the  upper  metal 
ring,  but  are  lodged  in  a  little  conical  taper, 
which  is  given  to  the  inner  edge  of  the 
upper  plate,  its  hole  being  wider  below  than 
above.  It  is  on  this  trifling  circumstance 
that  the  great  tightness  of  the  collar  depends. 
To  prevent  the  leathers  from  shrinking  by 
drought,  there  is  usually  a  little  cistern 
formed  round  the  head  of  the  pumps,  and 


fig;.  2 


Ram  or  Plunger-Pumps.  Fig.  1. — Ancient  Ram- 

Pump.  Fig.  2. -Ram-Pump  with  Delivery 

Clack  on  the  Side  of  the  bottom  of  Working 

Barrel. 

kept  full  of  water.  The  plunger  is  either 
forced  by  a  rod  from  a  working  beam  or  by 
a  set  of  metal  weights  laid  on  it.” 

This  pump  is  illustrated  in  Fig.  2,  in 
which  ab  is  the  top  part  of  the  suction- 
pipe  ;  d  e  F  is  the  plunger-case  ;  opq,  the 
plunger  or  plunder-pole  ;  v,  the  plunger- 
rod  ;  t,  the  weights  ;  M,  the  suction -clack  ; 
N,  the  delivery-clack;  hi,  the  delivery 
clack-piece  ;  k  l,  the  delivery-pipe,  or  rising 
main  ;  z  is  a  cock  for  discharging  the  air 
which  accumulates  in  the  top  part  of  the 
plunger-case  ;  and  xy  is  a  cistern  filled 
with  water  to  prevent  the  packing  leathers 
from  getting  dry. 

Classification. 

The  writer  will  now  proceed  to  describe 
each  separate  type  of  plunger  -  pump, 
dividing  them  into  the  following  classes : — 

1.  Single-acting  plunger-pumps. 

2.  Single-acting  hollow  ram  or  plunger- 
pumps. 

3.  Double-acting  plunger-pumps. 


4.  Bucket  and  plunger-pumps. 

5.  Piston  and  plunger-pumps. 

6.  Plunger  and  plunger-pumps. 

1.  Single-Acting  Plunger- Pumps. 

Those  tvhich  have  the  suction-valve  in  a 
line  with  the  plunger,  and  the  delivery-valve 
on  the  side  at  the  bottom  of  the  plunger-case. 
— A  pump  of  this  type  is  illustrated  in 
Fig.  2,  and  has  already  been  described. 

Those  which  have  the  suction-valve  in  a 
line  with  the  plunger,  and  the  delivery -valve 
on  the  side  at  the  top  of  the  plunger -case. — 
This  class  of  plunger-pump  was  invented 
— or,  perhaps  more  correctly,  designed — by 
the  great  Richard  Trevithick,  in  the  year 
1797.  It  is  illustrated  in  Figs.  3  and  4. 
The  plunger-pole  was  made  of  cast  iron, 
turned  on  the  outside,  and  working  in  a 
cast-iron  plunger-case  or  working-barrel, 
the  sides  of  which  were  not  touched  by  the 
pole.  The  pole-case  was  provided  with  a 
stuffing-box  and  gland  and  the  necessary 
valves.  Trevithick’s  pumping  gear  was 
quickly  appreciated,  and  during  the  suc¬ 
ceeding  four  or  five  years  many  of  the 
principal  mines  in  Cornwall  had  their  old 
bucket-lifts  removed  to  make  room  for  the 
new  plunger-sets.  This  form  of  pump  is 
still  largely  used— almost  as  he  designed  it 
in  1797.  Fig.  3  is  a  longitudinal  section, 
and  Fig.  4  a  sectional  plan,  a  is  the 
plunger-rod  of  wood,  fastened  into  the 
hollow  cast-iron  pole  or  plunger,  b  ;  c,  the 
pole-case,  allowing  space  for  the  passage  of 
water  round  the  pole  ;  d  is  the  stuffing- 
box;  e,  the  bottom  or  suction-valve,  allow¬ 
ing  the  water  to  ascend  into  the  pole-case 
on  the  ascent  of  the  plunger  ;  f,  the  top 
or  delivery- valve,  through  which  the  water 
is  forced  upward,  through  the  pump-trees  or 
rising  main,  on  the  descent  of  the  plunger. 

The  plunger-set,  made  useful  in  the 
Cornish  mines  by  Trevithick,  met  all  the 
requirements  :  raising  the  water  by  the 
descending  pump-rods,  having  greater  sim¬ 
plicity  of  structure  and  freedom  from 
breakage  and  liability  of  jambing. 

Those  which  have  the  clack-pieces  on  the  side 
of  the  plunger-case,  so  that  the  wind-bore,  suc¬ 
tion-clack,  delivery-clack,  and  rising-main 
are  all  in  one  line. — An  illustration  of  this 
pump  is  given  in  sectional  elevation,  Fig.  5. 
This  arrangement  is  mostly  used  at  the 
present  day  for  convenience  of  fixing  same 
in  the  shaft  or  well,  and  easy  access  to  the 
valves.  It  consists  of  the  plunger-case,  A  ; 
the  stuffing-box  and  gland,  b,  bolted  to  the 
top  of  the  plunger-case  ;  c  is  the  plunger- 
pole,  consisting  of  a  cast-iron  tube,  turned 
on  the  outside,  and  forced  on  to  a  wooden 
spear.  The  plunger-case,  a,  is  secured  to 
the  top  of  an  H -piece,  consisting  of  a  short 
pipe,  j,  and  the  suction  clack-piece,  k,  united 
by  the  water-way,  or  throat,  l.  The  suction 
clack-piece  is  bored  at  e  to  receive  the 
suction-clack ;  h  is  the  wind-bore,  or  suction- 
pipe,  bolted  to  the  underneath  flange  of  the 
H -piece  ;  and  the  pipe,  J,  is  secured  to 
timber  built  into  the  sides  of  the  shaft. 
On  the  top  of  the  H-piece  is  secured  the 
delivery  clack-piece,  which  is  bored  at  f  to 
receive  the  delivery-clack,  g  is  the  pump- 
trees,  so  called  because  originally  they  were 
made  from  logs  of  trees,  bored  out  and 
strengthened  by  wrought-iron  hoops. 

2.  Single-Acting  Hollow  Plunger- 
Pumps. 

A  pump  of  this  description  is  illustrated 
in  Figs.  6,  7,  and  8.  Fig.  6  is  a  sectional 
elevation  ;  Fig.  7  gives  a  view  of  the  top  of 
the  plunger  ;  and  Fig.  8  shows  the  plan  of 
the  delivery- valve. 
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The  plunger-case  is  similar  to  the  ordinary 
one,  and  is  fitted  at  the  top  with  a  stuffing- 
box  and  gland.  To  the  top  of  the  stuffing- 
box  is  secured  a  delivery  clack -piece, 
furnished  with  a  door  for  access  to  the 
delivery-clack  ;  and  to  the  top  of  this  clack- 
piece  is  bolted  a  cover,  provided  with  a 
gland  and  stuffing-box,  for  the  pump-rod 
(not  shown  in  the  illustration).  The 
plunger  consists  of  a  hollow  pipe,  a,  with¬ 
out  flanges,  turned  all  over  perfectly  true 
and  parallel ;  or,  at  least,  it  ought  to  be  so. 
It  is  furnished  at  top  and  bottom  in  the 
inside  with  two  lugs,  b,  through  which  pass 
two  wrought-iron  rods,  c,  provided  at  the 
bottom  ends  with  double  nuts,  and  at  top 
secured  to  a  cross-piece,  d,  forged  on  the 
main  pump-rod,  E,  and  secured  by  double 
nuts.  The  delivery- valve,  f,  in  this  example 
of  hollow  ram  or  plunger-pump,  is  simply  a 
round  disc  sliding  on  the  two  rods,  c,  the 
disc  being  faced  with  leather  ;  and  a  cross¬ 
piece,  G,  secured  to  the  plunger-rods,  c,  by 
colters,  is  provided  for  determining  the  lift 
■of  the  valve. 


DETECTIVE,  HAND,  AND  MAGAZINE 
CAMERAS  IN  TROPICAL  COUNTRIES. 

BY  J.  C.  HANNYNGTOX. 

The  variety  of  the  above-named  class  of  cameras, 
with  which  the  market  is  now  stocked,  is  so  great 
as  to  cause  selection  to  be  difficult.  I  have, 
therefore,  put  together  a  few  observations  which 
may  assist  an  intending  user  in  deciding  what 
kind  of  camera  he  will  buy  or  make. 

I  will  deal  first  with  the  exposing  shutter 
with  which  all  cameras  of  this  class  are  provided. 
All  are  made  to  give  very  rapid  and  also  time 
•exposures. 

If  the  shutter,  when  set  for  a  time  exposure, 
flies  up  with  a  jerk,  remains  open  for  such  time 
as  an  elastic  ball  or  a  button  be  held  pressed,  and 
flies  back  with  a  jerk  when  the  pressure  is  re¬ 
leased,  it  will  almost  invariably 
shake  the  camera  more  or  less, 
and  the  effect  of  the  shake  will 
be  distinctly  noticeable  when 
a  short  exposure  of  less  than 
two  seconds  is  given.  It  is 
well,  therefore,  to  have  the 
power  of  exposing  by  hand — 
that  is  to  say,  by  capping  and 
uncapping  the  lens  or  aperture 
through  which  the  lens  looks. 

If  the  exposure  has  to  be 
made  by  pressing  a  button  or 
pulling  a  string,  the  action  is 
very  likely  to  cause  shaking, 
whether  the  exposure  be  long 
or  short,  and  whether  the 
camera  is  held  in  the  hand  or 
attached  to  a  stand.  An  ex¬ 
posure  actuated  by  a  pneuma¬ 
tic  ball  and  tube  is  therefore 
preferable. 

A  hand  camera  may  be  of 
any  size  and  an}"  shape  which 
it  is  possible  for  the  operator 
to  lift,  point  at  the  object,  and 
fire  off  a  shutter  whilst  so 
pointed,  but  it  is  likely  to  be 
an  inconvenient  companion  of 
larger  than  half-plate  size. 

Any  small  camera  with  good 
light-tight  slides  or  backs  and 
a  quick  shutter  will  do  as  a 
hand  camera.  Some  people 
like  to  have  a  finder,  which 
can  be  easily  attached ;  many 
prefer  to  work  without  any 
finder.  I  consider  the  finder 
exceedingly  useful.  Hand 
cameras  may  be  divided  into  two  classes — 
automatic  and  manual,  both  these  classes  includ¬ 
ing  magazines.  In  the  automatic  class,  a  button  or 
something  is  pulled  or  pushed,  and  a  fresh  plate 
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Earn  or  Plunger 
Pumps.  Fig.  3. 
—  Trevithick 
Ram  Pump. 
Fig.  4.  —  Sec¬ 
tional  Plan. 


from  the  magazine  or  reserve  takes  the  place 
of  the  plate  last  exposed.  In  the  manual  class 
the  plates  may  be  carried  in  backs  and  inserted 
or  fitted  to  the  camera  in  the  usual  way,  or  the 
exposed  plate  may  be  raised  by  a  lever  grasped 
by  the  hand  and  placed  at  the  back  of  the  re¬ 
serve  of  plates,  or  the  back  plate  of  the  reserve 
may  be  raised  and  placed  in  front  of  the  last 
exposed  plate. 

This  latter  plan  is  that  adopted  in  Rouch’s 
“  Eureka,”  which  has  the  following  defects. 
Unless  the  magazine  is  fully  charged  with  the 
dozen  plates  or  dummies,  it  will  not  work  at  all ; 
and  if  you  want  to  expose  only  two  plates  you 


Ram  or  Plunger  Pumps.  Fig.  5.— Ordinary  Ram 
Pump. 

must  carry  the  weight  of  ten  extra  ones,  for  if 
even  one  sheath  is  empty  the  apparatus  will  not 
work.  Again,  if  }ou'have  twelve  sensitive  plates 
in  the  magazine,  and  having  exposed  only  one, 
wish  to  develop  it  at  once,  you  must  remove 
eleven  plates  to  get  at  the  one  you  want. 

In  another  camera  of  this  form  this  last  defect 
does  not  exist,  as  it  is  the  exposed  plate  which  is 
removed  and  placed  in  rear  of  the  unexposed  lot. 

In  all  cameras  of  this  class,  as  well  as  in  most 
of  the  automatic  class,  the  plates  are  held  in 
metal  sheaths,  and  these  sheaths,  whether  of 
zinc  or  iron,  are  liable  to  rust  or  oxidise,  and 
the  oxide  comes  off  and  makes  spots  on  the  plates. 
Varnishing  the  sheaths  is  fatal,  but  the  metal 
sheaths  may  be  dipped  in  boiling  paraffin  wax, 
the  surplus  wax  rubbed  off,  and  this  will  to  a 
great  extent  prevent  the  evil. 

A  convenient  kind  of  hand  camera  which  may 


be  made  by  the  amateur  (with  the  exception  of 
the  carriers  or  dark  slides)  is  a  box  camera  with 
an  ever-set  shutter  (such  as  the  automutique) 
fixed  inside,  opposite  the  hole  of  the  lens  mount. 
The  lens  should  screw  on  outside,  as  in  any 
ordinary  camera,  and  should  have  a  rack  and 
pinion  or  a  draw  tube  for  focussing,  for  the 
camera  being  a  mere  box,  no  focussing  can  be 
done  with  it.  The  length  of  the  camera  should  be 
arranged  so  that  when  the  lens  is  racked  or  pushed 
right  home  the  plate  shall  be  in  focus  for  distant 
objects  ;  and  for  nearer  objects  the  lens  can  be 
extended,  the  focussing  being  done  on  a  focussing 
screen  as  usual,  or  preferably  by  marks  on  the 
lens  tube  previously  arrangedfor  various  distances. 
The  plates  are  carried  in  dark  backs  which  slide 
or  clamp  into  position.  A  leather  handle  on  the 
top  of  the  box  facilitates  carriage,  and  a  screw- 
hole  should  be  placed  in  the  bottom  and  side  of 
the  box  for  use  wheD  it  is  desired  to  use  a  stand. 
The  camera,  if  cunningly  made,  will  carry  a 
couple  of  extra  dark  backs  inside,  and  can  be 
fitted  with  finders  inside  or  out.  I  consider 
this  camera  preferable  to  the  kind  in  which  an 
ordinary  bellows  camera  is  contained  in  a  box 
with  a  hole  in  front  for  the  lens  to  look  out. 

The  best  kind  of  dark  back  for  a  camera  such 
as  I  have  described  is  that  in  which  the  shutter 
of  the  back  draws  entirely  out.  Chadwick  makes 
a  very  superior  camera  of  this  class.  It  has, 
however,  a  bellows  body,  and  has  to  be 
“set  up”  each  time  it  is  required  for  use,  so 
that  it  is  not  so  constantly  ready  as  the  box  I 
have  described,  but  it  has  many  qualities  which 
render  it  superior  to  the  box.  It  will  take  stereo 
pictures  on  a  half-plate  or  on  two  quarter-plates, 
and  it  will  take  pictures  the  full  size  of  the  half¬ 
plate,  and  is,  besides,  a  thoroughly  good  working 
camera  for  all  sorts  of  work.  The  box  form  is 
superior  only  in  solidity,  simplicity,  cheapness, 
and  ever-readiness.  Again,  any  camera  may  be 
fitted  with  a  roll  holder  to  carry  a  roll  of  sensi¬ 
tive  film.  No  magazine  camera  yet  devised  can 
compare  in  convenience  with  this  method,  as  the 
exposures  can  be  made  one  after  another  with 
considerable  rapidity,  and  the  use  of  the  film 
reduces  the  weight  to  a 


minimum. 

Of  this  form  of  camera 
I  have  seen  none  to  ex¬ 
cel  the  Kodak.  Of  the 
automatic  class  I  know 
of  none  better  than  the 
Ideal.  Of  the  manual 
class  I  like  Chadwick’s 
and  a  magazine  camera 
made  by  Stipn  on  the 
principle  of  the  Eureka. 

The  following  are  the 
points  : — 

Is  the  arrangement  for 
changing  plates  (whether 
automatic  or  manual) 
simple  and  certain  in 
action  ? 

Are  there  means  of 
altering  the  focus  ? 

Are  there  means  to 
alter  the  aperture  of 
lens  ? 

Can  the  camerabeused 
for  ordinary  work,  such 
as  enlarging,  reducing, 
etc.  ? 

Can  the  apparatus  be 
carried  about  without 
inconvenience  and  con¬ 
stantly  ready  for  im¬ 
mediate  use  ? 

Is  the  instantaneous 
shutter  of  a  type  w'hich 
is  ever  set  ready  for 
action,  which  will  not 

shake  the  camera  in  discharge,  and  which  will  ad- 
mitof  time  exposures  being  given  without  shake? 

Can  the  lens  be  easily  removed  for  cleaning  ? 

Is  the  instantaneous  shutter  totally  devoid  of 
indiarubber  blinds  or  bands  which  will  not  stand 
a  tropical  climate? — Journal  of  the  Photographic 
Society  of  India. 


Fig.  8. 


Ram  or  Plunger  Pumps. 
Fig.  6.— Hollow  Ram 
Pump.  Fig.  7.— Top 
of  Plunger.  Fig.  8. — 
Plan  of  Delivery 
Valve. 
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New  Unionism.— Some  of  the  Derbyshire 
miners  are  beginning  to  find  out  certain 
disadvantages  in  the  working  of  a  rigid  five 
days’  week,  and  have  applied  to  their  council 
to  be  permitted  to  work  also  on  Saturdays 
on  certain  occasions.  This  permission  has 
been  refused,  and  the  council  passed  a 
resolution  to  the  effect  that  Saturday  must 
not  be  worked  until  the  Miners’  Federation 
gave  permission.  It  is  curious  that  the  re¬ 
duction  of  the  working  week  to  five  days  has 
not  materially  reduced  the  output  of  coal,  so 
that  the  adoption  of  this  curtailment  of 
labour  has  not  been  attended  with  friction. 
The  fact  of  the  matter,  however,  is  this  :  the 
miner  is  naturally  fond  of  enjoyment  when 
he  is  above  ground,  and  delights  in  attending 
“feasts,”  races,  and  other  sporting  meetings. 
These  cannot  be  enjoyed  without  having 
money  to  spend,  hence  he  is  anxious  to  be 
permitted  to  earn  some  extra  money  in  the 
summer  season.  Should  the  agitation  for 
compulsory  shortening  of  the  general  hours 
of  labour  be  in  any  measure  successful,  more 
of  this  class  of  complaint  may  be  looked  for, 
but  even  this  one  should  have  some  effect  on 
the  minds  of  the  workmen  who  think. 

Education  and  Invention. — If  we  run 
through  the  history  of  inventions,  it  is  very 
notable  that  scarcely  any  important  ones 
have  come  through  educated  men,  and,  great 
as  is  the  advantage  of  a  liberal  education  to 
the  average  man,  it  must  be  observed  that  it 
is  in  many  respects  inimical  to  originality. 
If  an  individual  is  taught  how  to  compass  all 
the  ends  he  may  desire  to  attain,  he  will,  as 
a  rule,  be  content  to  keep  in  the  groove  into 
which  he  has  fallen,  and  although  he  may 
make  some  of  those  small  alterations  in 
machinery  or  methods  which  in  our  day  are 
dignified  by  the  title  of  invention,  he  does 
not  strike  out  new  and  original  ideas,  as  did 
the  celebrated  inventors  of  the  first  half  of 
the  present  century.  The  very  routine  of 
laborious  learning  clogs  the  imagination, 


and  restricts  it  to  an  arbitrary  channel. 
Under  the  present  high-pressure  system  of 
teaching,  the  object  of  learning  is  too  often 
lost  sight  of  in  the  anxiety  to  pass  certain 
examinations.  The  student  tells  you  he  or 
she,  as  the  case  may  be,  is  working  up  for  such 
or  such  an  examination  ;  that  examination 
past,  the  course  of  study  is  turned  in  another 
direction  to  meet  the  requirements  of  some 
other  examination,  and  thus  the  memory 
is  temporarily  crowded  with  an  amount  of 
information  which  is  very  seldom  retained, 
because  it  is,  in  the  first  place,  too  hurriedly 
acquired  and  subsequently  neglected,  and 
thus  the  legitimate  end  of  education  is  de¬ 
feated,  while  a  severe  course  of  over-study 
at  the  same  time  wearies  and  wastes  the 
brain,  and  leaves  it  without  the  vigour 
essential  to  originality.  Intervals  of  rest 
and  relaxation,  sufficient  to  allow  of  the 
mental  digestion  of  facts  and  theories  and 
their  critical  consideration,  are  absolutely 
necessary  if  we  wish  to  progress  as  a  nation. 
We  wish  those  who  are  responsible  for,  at 
least,  the  elementary  education  results  in 
this  country  would  turn  their  attention  to  a 
“  thinking  ”  system  of  instruction,  instead  of 
the  “  parrot  ”  and  sing-song  method  adopted 
by  the  Board  Schools. 

Employment  of  Discharged  Soldiers. 
— The  War  Office  is  at  last  making  an  effort 
in  the  right  direction  to  facilitate  the  em¬ 
ployment  of  time-expired  men  of  the  Army 
Beserve,  which  is  recruited  from  the  ranks 
of  the  discharged  men  of  the  regular  army. 
By  arrangements  with  other  public  depart¬ 
ments,  the  Army  Beserve  men  are  to  have 
the  preference  over  other  candidates  for 
suitable  situations.  The  War  Office  itself 
employs  1,600,  and  in  the  Metropolitan  and 
City  Police  there  are  engaged  upwards  of 
2,000  men.  In  the  Post  Office  only  some 
1,500  are  at  present  employed,  but  it  is  to 
be  hoped  that  this  number  may  ultimately 
be  increased  to  25,000  as  the  different  posts 
fall  vacant.  The  number  of  Army  Beserve 
men  thus  employed  by  no  means  exhausts 
the  ranks  of  those  anxious  to  find  situations, 
and  it  was  in  the  hope  of  exciting  favourable 
interest  on  behalf  of  those  still  unemployed 
that  the  heads  of  the  War  Office  recently 
conferred  with  the  managers  of  all  the  lead¬ 
ing  railway  companies.  While  the  managers 
expressed  themselves  in  sympathy  with  the 
project,  they  pointed  out  that  there  were 
other  claims  to  be  met  from  the  sons  of 
old  employes.  The  movement  which  has 
been  so  successfully  started  by  the  Govern¬ 
ment  for  dealing  out  somethiug  like  justice 
to  the  Army  Beserve  men  may  not  solve 
the  great  recruiting  question,  which  at  the 
present  time  more  than  usually  troubles  the 
army  authorities  ;  but  the  knowledge  which 
will  speedily  gain  ground  that  the  time- 
expired  man  is  not  simply  granted  his  pen¬ 
sion  and  left  unassisted  to  fight  his  way  for 
work  must  inevitably  make  its  influence 
felt.  The  great  hiatus,  however,  is  this  : 
the  men  have  been  taught  little  else  but  to 
sboot  down  fellow-creatures.  If  the  army 
scheme  permitted  some  useful  and  profitable 
technical  teaching  and  training  for  soldiers 
during  peace  time  it  might  be  possible  for 
the  soldier  to  turn  to  some  useful  and 
specific  work  in  the  labour  market  when  his 
period  of  short  service  had  expired.  Why 
should  there  not  be  technical  classes  for 
soldiers  ?  We  have  received  and  shall  print 
correspondence  which  has  reached  us 
apropos  of  our  leaderette  in  No.  178.  The 
discharged  soldier  is  heavily  handicapped 
in  the  labour  market,  and  some  methods 
should  be  forthcoming  to  remedy  this. 
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CHEMICAL  APPARATUS.  HOW 
MAKE  AND  USE  IT. 

BY  H.  B.  STOCKS. 


TO 


Introductory  —  Method  of  Working  Glass 
Tubes— Materials  Required  and  Price — 
Bending  Tubes  :  Precautions  Necessary- 
Oxygen  Apparatus  :  How  to  Make— Hydro¬ 
gen  Apparatus  :  How  to  Make— Thistle 
Funnel  —  Precautions  Necessary  in  the 
Preparation  of  Hydrogen  —  Pneumatic 
Trough  and  Gas  Jars— Method  of  Collect¬ 
ing  Gases  over  Water. 

Since  the  time  of  Faraday  very  little  has 
been  done  towards  teaching  students  of 
chemistry  how  to  manufacture  their  own 
apparatus.  In  the  “Chemical  Manipula¬ 
tion,”  written  by  Faraday,  is  given  a  great 
deal  of  information  B 

upon  this  point,  and 
also  how  to  success¬ 
fully  conduct  experi¬ 
ments.  More  recent 
text-books  generally 
take  it  for  granted  that 
the  student  has  already 
learnt  to  fit  up  his  own 
apparatus,  or  that  he 
buys  them  ready  fitted 
up.  Now,  this  know¬ 
ledge  is  hardly  possible 
in  the  case  of  those  who 
are  not  attending  any 
class,  or  even  in  the 
case  of  a  large  propor¬ 
tion  of  those  who  are 
attending  classes.  I 
find  they  are  very  de¬ 
ficient  in  this  particu¬ 
lar.  It  is  to  such 
students  as  I  have 
mentioned  that  I  ad- 
j  dress  the  following 
i  notes,  arising  out  of 
practical  work  in  chemi¬ 
cal  laboratories,  and 
which  I  hope  may  be 
followed  by  the  very 
I  beginner  himself. 

Do  not  get  the  no¬ 
tion  that  a  student  may 
manufacture  everything 
he  requires  from  the 
raw  materials  ;  flasks, 
beakers,  and  such-like 
apparatus  must  be 
bought,  as  we  have  not 
sufficient  skill,  or  the 
appliances,  and  nicely 
regulated  heat  used  in 
the  glass-house,  to  make 
them.  I  will  point  out  as  I  go  along 
what  it  will  be  necessary  to  buy,  and  the 
price.  The  advantage  to  be  gained  in 
fitting  up  the  apparatus  will  be  twofold — a 
saving  of  money,  and  a  gain  of  experience 
in  the  deft  fingering  required  in  handling 
thin  glass  apparatus,  and  therefore  a  con¬ 
sequent  decrease  in  the  number  of  break¬ 
ages. 

I  propose,  then,  at  the  outset  to  describe 
the  method  of  working  small  glass  tubes,  as 
a  number  of  useful  exercises  will  thus  have 
been  performed.  The  materials  required 
for  this  purpose  are  1  lb.  of  glass  tube,  f  in. 
internal  diameter,  costing  Is.  ;  triangular 
file,  costing  4d.  ;  the  Bunsen  burner,  de¬ 
scribed  at  p.  167,  or  the  blowpipe  (p.  250) ; 
one  length  of  thin  glass  tube,  \  in.  internal 
diameter,  costing  about  4d.  ;  one  piece  of 
stout  glass  rod,  costing  about  2d.;  and  a  piece 
of  hard  charcoal. 

For  the  purpose  of  bending  small  tubes 
j  it  is  most  convenient  and  satisfactory  to  use 


the  flame  of  an  ordinary  gas  jet.  Fig.  1 
may.  be  taken  as  an  example.  -  Cut  off  a 
portion  of  the  small  glass  tube,  20  in.  long, ; 
in  the  following  manner  : — Make  a  scratch 
with  the  file  at  the  place  where  itj  is  re¬ 
quired  to  break  the  tube,  take  the  tube  in 
both  hands,  hold  the  thumbs  close  one  upon 
each  side  of  the  file-mark,  and  give  a  slight 
jerk.  If  the  tube  does  not  break,  increase 
the  file-mark  until  the  object  is  effected. 

Turn  down  the  gas  until  you  have  a  flame 
about  lA  in.  wide,  hold  the  tube  on  each 
side,  of  the  flame  at  the  tip  of  the  bright 
portion  (Fig.  2),  turning  it  round  all  the 
time,  so  that  it  may  be  equally  heated. 
When  the  glass  commences  to  soften,  apply 
a  very  gentle  movement  in  one  direction,  so 
as  to  produce  a  curve  like  that  at  Fig.  1,  a, 


Fig-. 
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Cuemical  Apparatus.  Jig.  1. — Bent  Tunes — A,  Neat  Bend;  B,  Bad  Bend.  Fig.  2. — Metliod  of 
bending  Glass  Tubes.  Fig.  3.— Rounding  Ends  of  Glass  Tube.  Fig.  A—  Apparatus  for 
preparation  of  Oxygen.  Fig.  5.— Beno  Tubes  for  Hydrogen  Apparatus.  Fig.  6.— Thistle 
Funnel.  Figs.  7  and  8.— Method  of  making  Thistle  Funnel.  Fig.  9.— Hydrogen  Apparatus. 

and  not  as  at  Fig.  1,  b,  which  is  badly  made 
and  very  liable  to  crack.  During  the  heat¬ 
ing  up  the  tube  will  have  become  coated 
with  a  deposit  of  soot.  Do  not  remove  this: 
as  it  is  a  bad  conductor  of  heat,  it  will  allow 
the  glass  to  cool  down  slowly.  Place  the 
tube  resting  against  a  block  of  wood,  so  that 
the  bend  may  not  come  in  contact  with  any 
cold  surface.  When  cold,  proceed  to  bend 
up  the  other  end'  slightly.  The  end  being 
heated  in  the  flame,  you  will  not  be  able  to 
take  hold  of  it.  When  the  glass  is  soft 
enough,  give  it  a  touch  with  the  piece  of 
charcoal,  which  will  bring  it  into  the  re¬ 
quired  position,  allow  to  cool  again,  wipe  off 
the  soot,  and  proceed  to  round  off  the  rough 
ends  of  the  tube.  For  this  purpose  hold 
each  end  in  the  hot  air  issuing  from  the 
Bunsen  burner  (Fig.  3),  and  gradually  bring 
it  down  into  the  hottest  part  of  the  flame. 

The  ends  will  then  fuse  slightly,  and  be 
rendered  stronger,  neater,  and  much  less 
liable  to  crack.  Cool  down  each  end  by 


blackening  it  in  the  smoky  flame  produced 
by  cutting  off  the  air  supply. 

A  great  necessity  in  heating  glass  is  to 
increase  the  heat  very  slowly,  and  to  cool 
the  object  down  very  gradually  ;  otherwise, 
fracture  is  almost  sure  to  ensue.  Thin  glass 
does  not  require  such  great  precaution  as 
thick  glass,  owing  to  the  heat  penetrating 
better  and  more  equally  in  the  former. 

Having  bent  one  tube  satisfactorily — 
mind,  I  do  not  say  you  will  be  able  to  do 
this  the  first  time,  but  by  practice  and 
patience  you  'will  be  able  to  bend  any 
tubes  required — the  rest  will  be  easy. 

The  tube  which  I  have  given  as  an  ex¬ 
ample  is  a  portion  of  the  apparatus  shown 
at  Fig.  4,  which  is  used  for  the  preparation 
of  oxygen  or  of  nitrous  oxide  (for  which  see 
text  -  books).  It  con¬ 
sists  of  a  hard  glass 
flask,  a  (a  Florence  oil 
flask  will  do  if  it  can 
be  procured),  costing 
about  4d.,  and  the  tube 
you  have  made.  The 
flask  is  supported  upon 
a  retort  stand,  or  other 
support,  to  be  hereafter 
described,  and  is  heated 
by  means  of  a  Bunsen 
burner. 

To  fit  up  this  appar¬ 
atus,  get  a  sound  cork, 
fitting  tight  in  the  flask, 
wrap  it  in  a  piece  of 
paper,  and  roll  it  under 
the  ball  of  the  foot — 
this  will  render  the  cork 
very  pliable — then,  by 
means  of  cork  -  borer 
(three  sizes  cost  Is.)  or 
red-hot  iron,  rod,  bore 
a  hole  into  which  the 
tube  fits  very  tightly. 
If  by  the  above  means 
a  hole  cannot  be  made 
as  large  as  required,  it 
may  be  enlarged  by 
means  of  a  coarse  rat- 
tail  file  (cost,  6d.),  which 
will  be  found  a  useful 
adjunct.  Having  made 
the  hole,  push  the  glass 
tube  through  until  it 
just  projects  on  the 
other  side  of  the  cork. 

That  the  work  of  the 
student  may  be  con¬ 
tinuous,  and  not  of  a 
disjointed  nature,  I 
propose  at  this  point 
to  show  in  what  way  the  oxygen  may  be 
collected. 

Our  apparatus  for  this  purpose  may  be 
very  simple  and  inexpensive.  Any.  gas 
(such  as  oxygen)  that  is  not  appreciably 
soluble  in  water  may  be  collected  over 
water.  The  apparatus  used  is  called  a 
pneumatic  trough,  for  which  any  flat- 
bottomed  bowl  or  tin  basin  will  do.  The 
jars  for  collecting  the  gas  may  be  ordinary 
wide-mouth  pickle  jars,  which  do  excel¬ 
lently.  To  collect  the  gas,  place  a  jar  in  the 
bowl,  which  should  be  full  of  water,  and  fill 
the  jar  perfectly  full  of  water,  then  slide 
upon  the  mouth  a  ground  glass  plate  which 
has  been  slightly  greased,  invert  the  jar, 
and  withdraw  the  plate,  keeping  the  mouth 
of  the  jar  under  the  water.  The  jar  will 
then  remain  full  of  water.  Bring  the  exit 
tube  of  the  apparatus  under  the  mouth  of 
the  jar,  and  the  gas,  as  it  issues,  will  dis¬ 
place  the  water.  When  the  jar  is  nearly  full 
of  gas,  slide  a  saucer  under  the  mouth  of  it, 


37§ 


WORK. 


[No.  180— August  27,  1892. 


and  withdraw  the  jar  and  saucer.  The  jar 
may  then  stand  in  the  saucer  of  water  until 
you  have  collected  as  many  bottles  of  the 
gas  as  you  require. 

When  you  are  preparing  a  gas  requiring 
heat,  as  each  jar  is  filled,  lift  the  exit  tube 
out  of  the  water  before  taking  away  the 
source  of  heat ;  otherwise,  as  the  flask  cools 
water  will  ascend  the  tube,  fall  into  the  hot 
flask,  and  crack  it. 

We  may  now  proceed  to  bend  the  tubes 
shown  at  Fig.  5.  Cut  one  piece  of  tube 
6  in.  long,  and  two  pieces  4  in.  long,  and 
bend  each  as  shown,  one  piece  having  a 
longer  limb  than  the  other  two.  Having 
finished  these  off  as  already  pointed  out, 
proceed  to  make  what  is  called  a  “thistle 
funnel”  (Fig.  6).  Cut  off  a  piece  of  tube, 
12  in.  or  13  in.  long  (see  that  the  glass  is 
pretty  thick),  hold  one  end  of  it  in  the  flame 
of  the  Bunseu  burner,  or  blowpipe,  in  the 
position  shown  (Fig.  7),  so  that  the  glass, 
as  it  becomes  pasty,  may  not  fall  from  the 
tube.  When  the  tube  has  melted  up,  and 
there  is  a  knob  of  pasty  glass  on  the  end, 
remove  it  quickly  from  the  flame,  and,  hold¬ 
ing  it  vertical,  blow  into  the  open  end,  turn¬ 
ing  the  tube  round  all  the  time,  so  as  to  blow 
a  large  bulb  upon  it  which  is  as  nearly 
spherical  as  you  can  get  it.  If  you  do  not 
succeed  the  first  time,  melt  it  up  again,  and 
again  blow  out  ;  but  take  care  not  to  blow 
too  hard,  otherwise,  your  bulb  will  burst. 
If  you  have  been  successful,  and  your  bulb 
is  a  fairly  strong  one,  turn  down  the  flame 
of  the  blowpipe  very  low,  and  commence 
blowing.  Bring  your  tube  with  the  bulb 
directly  on  to  the  point  of  the  flame  in  the 
direction  shown  at  Fig.  8.  The  bulb  will 
quickly  fuse  at  this  point.  Blow  suddenly, 
and  with  force.  The  end  will  be  blown  out 
into  a  wonderfully  thin  balloon  of  glass, 
which  will  burst  with  a  loud  report. 
Crumble  away  all  the  fine  glass  from  the 
bulb,  and  hold  it  in  the  Bunsen  flame,  turn¬ 
ing  it  round  quickly,  so  that  only  the  edge 
is  fused. 

We  may  now  fit  up  the  hydrogen  appara¬ 
tus  (Fig.  9).  Procure  a  4  oz.  and  a  2  oz. 
wide-mouth  bottle,  and  corks  to  fit.  Having 
bored  two  holes  in  each  cork,  place  the 
thistle  funnel  and  one  short  tube  in  the 
cork  for  the  large  bottle,  and  the  other 
tubes  in  the  cork  for  the  small  bottle. 
Allow  the  funnel  to  come  nearly  to  the 
bottom  of  the  bottle,  and  the  same  with 
the  longer  tube  in  the  small  bottle.  Con¬ 
nect  the  bottles,  as  shown,  by  means  of  a 
small  piece  of  indiarubber  tube  (4d.  per 
foot),  and  the  second  bottle  to  a  long 
piece  of  glass  tube  reaching  to  the  pneu¬ 
matic  trough. 

To  prepare  hydrogen,  place  your  zinc  in 
small  pieces  in  the  first  flask,  pour  water 
through  the  funnel  until  the  bottle  is  about 
a  quarter  full  and  the  end  of  the  funnel  is 
covered,  pour  a  little  water  into  the  second 
bottle  sufficient  to  cover  the  end  of  the 
longer  tube,  cork  it  up,  add  a  little  acid 
through  the  thistle  funnel.  Gas  will  imme¬ 
diately  begin  to  come  off,  and  will  be  washed 
by  passing  through  the  water  in  the  second 
bottle,  finally  escaping  by  the  long  tube  to 
the  gas  jars  in  the  pneumatic  trough. 

A  word  or  two  of  caution  is  necessary 
in  the  preparation  of  hydrogen.  Allow 
the  gas  to  pass  away  a  minute  or  two 
before  collecting  any,  otherwise  the  air 
in  the  apparatus  makes  a  very  explosive 
mixture  with  the  hydrogen.  Two  explo¬ 
sions  due  to  this  cause  I  have  already 
seen.  It  is  best  to  collect  a  small  test- 
tube  full,  and  apply  a  light  to  the  mouth 
of  the  tube.  If  it  burns  quietly,  you  may 


collect,  but  if  it  makes  a  sharp  crack, 
let  a  little  more  gas  pass  away  before  col¬ 
lecting. 

Do  not  perform  your  experiments  on 
the  drawing-room  table,  as  sulphuric  acid 
has  a  powerful  affinity  for  almost  any¬ 
thing.  A  common  bench,  or  a  kitchen 
table,  over  which  spread  a  piece  of  Ameri¬ 
can  cloth,  is  best ;  and  note  that  drops  of 
sulphuric  acid  rapidly  eat  a  hole  through 
clothes,  carpets,  etc.  The  best  antidote  is 
to  sponge  the  cloth  immediately  with  am¬ 
monia,  which  neutralises  the  corrosive 
effect.  I  should  advise  also  that  all 
chemicals  be  locked  up  to  prevent  acci¬ 
dents  and  mistakes,  which  are  already 
rather  frequent. 

In  my  next  article  I  propose  to  give 
another  lesson  in  the  working  of  glass 
tubes  and  fitting  up  of  glass  apparatus. 


THE  CYCLE:  ITS  WORTH  TO  THE 
NATION. 

Being  the  Second  Prize  Essay  by  “  Endeavour  ” 
(Alexander  Stephenson),  3,  Dixon  Bead,  Swan 
Hill,  Glasgow. 

In  trying  to  estimate  the  worth  of  the  cycle  to 
the  nation,  one  must  take  into  consideration  the 
fact  that  the  cycle,  whether  considered  as  an 
article  of  commerce  or  an  article  of  use,  is 
comparatively  a  new  thing. 

Considered  as  a  mechanical  machine,  its  life  is 
so  young  that  it  cannot  yet  be  expected  to  have 
reached  perfection,  or  even  the  highest  state  of 
improvement  of  which  it  is  capable ;  and,  con¬ 
sidered  as  an  article  of  use,  its  uses  are  being 
discovered  and  utilisod  every  day,  especially  by 
public  bodies,  such  as  tho  military  and  civic 
authorities,  as  well  ashy  numerous  privato  bodies 
for  business  purposes.  Wo  can,  therefore,  only 
estimate  approximately  its  present  worth  to  the 
nation,  and  in  doing  so  will  endeavour  shortly  to 
note,  first  of  all,  what  the  cycle  is. 

The  word  “  cycle  ”  is  used  by  us  to  denote 
every  form  of  velocipede.  Tho  word  “  cycle,” 
a  circle,  strictly  means  one  wheel,  thus — cycle, 
ono  wheol ;  bicycle,  two  wheels ;  tricycle,  three 
wheels ;  quadricycle,  four  wheels;  and  so  on.  The 


word  cycle,  however,  from  usage,  denotes  very 
well  every  kind  of  machine,  being  a  general  term 
for  all. 

The  cycle  now  so  familiar  to  us,  and  that 
which  is  capable  of  being  put  to  so  many  uses,  is 
known  as  the  Safety  bicycle — the  element  of 
safety  being  but  a  comparative  one,  as  it  can 
only  be  said  to  be  safer  than  any  form  of  bicycle 
yet  introduced. 

In  the  beginning  of  the  present  century — 1800 
to  1820 — a  machine  was  introduced  and  used 
about  the  parks  of  London  called  the  “  Dandy- 
horse  ”  ;  it  had  two  equal  wooden  wheels  about 
30  in.  diameter,  the  rider  sat  on  a  saddle  placed 
on  thecentre  of  ahorizontal  backbone,  and  steered 
the  front  wheel  with  a  cross  handle-bar,  exactly 
as  in  our  Safety.  The  rider,  when  seated,  could 
rest  both  feet  on  the  ground,  and  the  method  of 
propulsion  was  by  thrusting  the  toes  into  the 
ground  backwards,  thus  giving  forward  motion 


to  the  machine  and  its  rider.  This  must  have 
been  a  fatiguing  operation,  and  could  only  exist 
for  a  time  as  a  novelty— since,  indeed,  it  never 
reached  any  stage  of  usefulness. 

The  idea  of  two  wheels  running  in  line  was 
indeed  a  novelty ;  but  while  the  feet  could  reach 
the  ground  on  either  side  anyone  could  perceive 
little  difficulty  in  keeping  the  machine  upright : 
hut,  when  inventive  genius  conceived  the  idea  of 
keeping  the  feet  entirely  clear  of  the  ground,  and 
propelling  the  machine  by  means  of  cranks  on 
the  axle,  then  the  thing  appeared  to  many  minds 
an  impossibility;  for  a  man  to  balance  himself  on 
two  wheels  running  in  line  seemed  contrary  to 
the  law  of  equilibrium ;  yet  it  was  only  carrying 
out  that  law,  as  anyone  may  see  by  starting  a 
wheel  or  hoop  down-hill :  the  hoop  will  keep 
running  upright  so  long  as  the  conditions  of  the 
track  are  such  as  not  to  disturb  the  momentum. 

In  1859  or  1860,  the  cycle  known  as  the  “  Bone¬ 
shaker”  was  introduced  as  an  article  of  trade, 
although  I  cannot  find  any  patent  in  Philips’ 
abridgments  earlie'r  than  1868.  The  Bone-shaker, 


Fig.  3 

The  Cycle.  Fig.  3.-2  in.  Dunlop  Pneumatic  Tire. 


like  its  parent,  the  Dandy-horse,  had  wooden 
wheels  shod  with  iron,  and  was  only  the  adapta¬ 
tion  of  cranks  to  the  front  wheel  of  that  machine, 
with  slight  alteration  of  the  frame. 

Long  prior  to  that  date,  however,  many 
attempts  (some  of  them  successful)  to  apply 
cranks  to  the  Dandy-horse  had  been  made  by 
private  persons.  The  writer  saw,  in  1856,  a 
machine  made  and  ridden  by  a  young  man  at 
Kilwinning,  in  Ayrshire.  The  front  wheel  of 
this  machine  was  both  driver  and  steerer,  as  in 
the  Bone-shaker  invented  later  on.  Twenty  years 
before  this  time — or  about  1836 — a  blacksmith 
named  McMillan,  in  Dumfriesshire,  applied  cranks 
to  the  rear-wheel  of  a  Dandy-horse,  thus  con¬ 
stituting  a  rear-driving  Safety.  He  became  an 
expert  in  the  use  of  this  machine,  and  could  ride 
it  down-hill  standing  on  the  saddle ;  he  made 
long  trips  on  it — some  of  them  to  Glasgow,  where 
on  one  occasion  the  crowd  was  so  dense  around 
him  that,  having  run  down  a  child,  he  was  taken 
before  the  magistrates. 

Coventry  is  understood  to  be  the  home  of  the 
Bone-shaker  as  put  upon  the  market.  The 
machine  held  its  own  till  a  better  was  introduced 
by  the  Coventry  makers.  Now  began  the  period 
of  tension  spokes  and  rubber  tires,  and  with  their 
advent  the  Bone-shaker  became  dead  stock.  The 
general  form  of  the  machine  now  changed 
entirely  ;  the  front  wheel  grew  larger,  while  the 
rear  became  proportionally  small.  A  6  ft.  man 
got  mounted  on  a  5  ft.  wheel,  and  the  element  of 
danger  was  greatly  increased,  yet  a  speed  of  over 
twenty  miles  has  been  done  on  the  Ordinary. 

For  about  ten  years  the  Ordinary  was  the 
popular  machine,  and  in  its  best  examples  is  a 
beautiful  piece  of  mechanism.  The  danger  of 
headers  from  being  seated  vertically  over  the 
pedals  on  the  high  machine  was  at  once  apparent. 
Many,  and  some  fatal,  accidents  occurred ;  and 
makers  sought  to  introduce  a  safer  machine 
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Greater  safety  was  claimed  for  the  “  Facile,” 
“  Xtraordinary,”  “  Sun  and  Planet,”  and  some 
others,  including  several  types  of  the  “Kangaroo” 
pattern :  all  to  give  place  in  a  great  measure  to 
the  rear-driven  Safety  as  we  now  have  it,  and  to 
which  we  will  now  confine  our  remarks. 

The  Safety,  now  so  popular,  was  introduced 
about  ten  years  ago  :  the  “Pioneer,”  “Rover,” 
and  “  Bicyclette  ”  being  among  the  first  types 
of  what  is  certainly  the  safest  and  handiest  cycle 
yet  known  to  us.  Since  its  introduction  the  pro¬ 
duction  has  more  than  quadrupled  the  output 
of  the  best  days  of  any  former  type,  and  many 
thousands  of  persons  are  now  using  the  Safety 
who  never  would  have  ventured  on  an  Ordi¬ 
nary  ;  and  for  every  one  maker  of  the  Ordinary 
there  are  now  perhaps  fifty  makers  of  the 
Safety 

The  Safety  of  to-day  resembles  more  nearly 
the  original  Dandy-horse  or  Bone-shaker  than 
any  type  introduced  in  the  interim,  in  having- 
two  small  equal  wheels ;  it  steers  in  the  same 
way ;  the  essential  difference  is  in  the  rear¬ 
driving  wheel.  Of  course,  there  is  a  vast  im¬ 
provement  in  material,  general  detail,  and  in  the 
mechanism  itself.  All  movable  parts  are  fitted 
with  steel  balls  in  the  bearings,  thus  reducing 
friction  to  a  minimupi.  The  frames,  constructed 
of  thin  steel  tubing,  are  light  and  strong.  The 
rubber  tire  has  supplanted  the  iron  ring.  The 
saddles,  constructed  on  tension  springs,  can  be 
used  for  an  indefinite  time  without  chafing. 

In  nothing  appertaining  to  the  Safety  has 
there  been  so  great  a  revolution  as  in  the  tires ; 
for  a  long  time  the  solid  rubber,  about  fin. 
diameter,  was  the  only  tire  for  Safeties.  Two  or 
three  years  ago  the  cushion  and  pneumatic  tires 
were  introduced ;  the  latter  is  a  decided  benefit  in 
the  reduction  of  vibration  and  increase  of  speed, 
while  the  former  is  considerably  better  than  the 
solid  in  this  respect. 

The  previous  figures  show  sections  of  the  three 
forms  of  tires: — Fig.  1,  the  solid;  Fig.  2,  the 
cushion  ;  and  Fig.  3,  the  Dunlop  pneumatic,  all 
full  size ;  the  latter  is  filled  with  compressed  air.  In 
Fig.  3  the  inner  ring,  c,  is  rubber ;  the  ring  sur¬ 
rounding  it,  d,  is  canvas,  which  allows  the  inner 
ring  or  tube  to  expand  equally  round  the  wheel ; 
the  outer  crescent-shaped  rubber,  a,  is  the  tread 
proper, the  thickest  part  coming  in  con  tact  with  the 
road ;  r.  is  the  steel  rim  to  which  the  tire  is  fastened 
by  cementing  the  edges  of  the  outer  rubber  to  it. 


The  Cycle. 


Fig-.  6 

Fig.  4.— Rear  Wheel  Adjustment  Screw  (half  full  size;. 
Figs.  6,  6.— Handle-Bar  Clutch  (half  full  size). 


The  driving  mechanism  commonly  in  use  on 
the  Safety  is  an  open  link  chain  running  on  two 
cog-wheels,  one  on  the  rear  hub  and  the  other 
on  a  short  axle  situated  a  few  inches  in  front  of 
the  driving  wheel,  and  about  12  in.  from  the 
ground ;  on  this  shaft  are  fitted  the  cranks,  and 
on  them  the  pedals.  An  essential  feature  in  the 
Safety  is  the  gearing-up  by  means  of  the  relative 
difference  in  size  of  the  two  cog-wheels,  which 
gearing-up  compensates  for  the  small  driving- 
wheel,  as  it  may  be  geared  to  equal,  or  more,  the 
largest  Ordinary,  some  racers  being  geared  as  high 
as  70  in.  or  80  in.  Such  is  a  brief  outline  of  the 
Safety  bicycle.  Now  for  its  worth  commercially 
to  the  nation. 

It  would  be  difficult  to  name  a  branch  of  trade 
that  has  grown  so  rapidly  as  the  cycle  trade. 
Within  the  last  seven  or  eight  years  hundreds 
of  persons  have  embarked  in  the  trade,  either 
as  makers  or  dealers.  Millions  of  capital  are 
now  sunk  in  buildings  and  machinery  for  their 


production,  while  many  thousands  of  persons  are 
employed  in  the  trade.  It  is  estimated  that 
nearly  200,000  Safety  bicycles  were  made  in  1891 
in  this  country,  and  the  present  year  has  seen 
even  a  greater  development  of  the  trade,  as  many 
makers  have  had  to  extend  their  premises  and 
employ  additional  workmen  to  cope  with  increased 
business. 

Cycle  production  carries  a  number  of  other 
trades  in  its  train.  First  of  all,  the  makers  of  steel 
tubes,  steel  stampings  and  castings,  steel  wire, 
and  other  materials,  saddlery,  bell-making,  lamp¬ 
making,  enamelling,  electro-plating,  transfer 
printing,  and  very  largely  rubber  tire-making 
and  other  rubber  fittings,  oils,  varnishes,  lacquers, 
cements,  and  solutions.  The  press  also  has  its 
share  of  work  in  sending  out  numerous  publica¬ 
tions  entirely  devoted  to  cycles  and  the  trade. 
Again,  engineers  and  machinists  do  a  large 
trade  in  making  machines  and  tools  for  the 
cycle  maker.  The  gas  companies  even  bene¬ 
fit  by  it,  as  a  large  amount  of  gas  is  used  for 
enamelling,  stoves,  blowpipes,  and  lighting 
purposes. 

The  benefits  or  worth  of  the  cycle  to  the  nation 
could  not  well  bo  summarised  in  a  short  paper 
like  this.  Suffice  it  to  say  that  the  trade  has 
developed  and  gone  up  with  astonishing  rapidity — 
the  present  year  more  so  than  any  former  year — 
and  there  is  every  assurance  that  the  trade  will 
go  on  increasing. 

As  to  the  worth  of  the  cycle  to  the  nation 
derived  from  its  use,  it  is  estimated  that  in  this 
country  some  800,000  persons  use  the  Safety 
bicycle,  to  say  nothing  of  a.  large  number  of  tri¬ 
cycles  and  a  good  many  Ordinaries. 

As  a  vehicle  for  pleasure  it  is  used  for  touring, 
holidaying,  for  racing  on  path  and  road.  It  is 
used  by  the  military,  the  police,  the  post-office, 
the  tradesman,  the  doctor,  the  clergy,  the 
sportsman,  the  photographer,  the  mechanic,  the 
labourer,  and  the  collier. 

It  is  used  in  almost  every  country  on  the  globe, 
and  in  most  out-of-the-way  places,  such  as  Malta 
and  the  Isle  of  Man.  It  is  used  by  all  classes  of 
persons,  from  kings  and  emperorr  down  to  the 
collier,  and  of  all  ages,  from  seventy-five  down  to 
the  latest  disciple  of  the  wheel,  the  infant  King 
of  Spain.  It  is  used  by  thousands  who  do  not 
possess  a  machine,  but  hire  one  at  9d.  or  Is.  per 
hour  in  the  evening,  when  work  is  done,  and  by 
this  class,  it  may  be  said,  it  is  considerably  ill- 
used. 

As  a  practical  repairer 
of  the  Safety  bicycl--, 
the  writer  has  daily 
opportunity  of  noting 
certain  details  in  the 
construction  of  even 
high-class  machines  that 
might  be  improved ;  and 
he  would  here  respect¬ 
fully  throw  out  the  fol¬ 
lowing  hints  to  makers : 
— All  set-screws,  such  as 
are  used  to  fix  handle¬ 
bars  and  seat-pins,  should 
have  square  heads,  each 
of  the  four  sides  being 
not  less  than  §  in.  A 
six-sided  pin  or  nut  that  comes  often  under 
the  wrench  is  an  abomination.  All  rear  wheel 
axles  should  be  screwed  £  in.  Whitworth; 
all  front  wheel  axles  should  be  screwed  $  in.. 
Whitworth.  Mud-guards  should  he  attached  to 
the  frame  by  bolts  and  nuts,  or  3tuds  and  nuts. 
Front  mud-guard  should  be  fixed  to  fork  crown 
with  a  bolt  and  nut.  The  best  chain  adjustment 
yet  invented  is  that  shown  at  Fig.  4,  and  is  used 
by  some  makers  ;  it  is  always  effective,  never  gets 
out  of  order,  and  never  gets  lost ;  the  screw 
should  have  a  square  head  and  lock-nut. 

Machines  made  on  the  socket  steering  principle 
should  have  the  column  plugged  solid,  or  with 
heavy  tube,  for  at  least  3  in.  from  the  crown 
upwards. 

When  a  clutch  or  gland  is  used  to  bind  the 
seat-pin  or  handle-bar  stem,  it  should  be  made  as 
in  Fig.  5,  and  not  as  in  Fig.  6.  Handle-bars 
made  of  ordinary  f  in.  steel  tube  should  have  5  in. 
or  6  in.  of  their  centre  plugged  with  a  bit  of  j  in. 


tube  to  strengthen  them  at  the  T  attachment. 
The  stem  should  not  be  attached  to  handle-bar 
by  lapping  round,  but  by  a  T-piece  stamping, 
and  the  tenon  on  the  T -piece  to  receive  the  stem 
should  not  be  less  than  1  in.  long. 

In  making  plunger-brake  work,  the  tube  carry¬ 
ing  the  spoon  should  not  be  less  than  £in.,  with 
a  |  in.  rod  to  brake  lever  ;  the  tube  should  be 
plugged  solid,  3  in.  long  from  the  spoon  upwards. 

The  handle-bar  of  a  racing  machine  should  not 
be  more  than  18  in.  or  19  in.  across  the  tips  of 
the  handles,  as  racers  seldom  use  the  handles,  but 
grij)  the  bar  nearer  the  head.  The  long  handle¬ 
bar  is  a  frequent  cause  of  locking  and  spills. 

Direct  spokes  for  wheels,  unless  they  are  butted, 
should  not  be  less  than  No.  11  gauge,  and  should 
be  of  the  best  steel  wire. 

Hubs  should  always  have  gun-metal  flanges  to 
receive  the  spokes,  as  there  is  in  the  softer  metal  a 
certain  amount  of  give  when  the  strain  of  driving 
is  on,  and  the  spokes  do  not  snap  off  so  readily 
as  with  steel  hubs. 

In  concluding  this  paper,  it  may  be  mentioned 
that  the  present  season  has  witnessed  a  new  form 
of  cycle,  which  bids  fair  to  rival  the  Safety ;  it  is 
called  the  Geared  Ordinary.  It  resembles  the 
old  Ordinary  in  that  the  front  wheel  drives  as 
well  as  steers.  It  has  a  gearing-up  mechanism 
secreted  in  the  hub,  by  which  a  small  wheel  can 
be  geared  up  to  any  desired  extent.  It  has  been 
tested  as  to  speed  alongside  the  Safety,  and  quite 
equals  that  machine  ;  but  whether  it  or  some  yet 
uninvented  cycle  will  drive  the  handy  little 
Safety  to  the  wall  remains  to  be  seen. 


SCIENCE  TO  DATE. 


Electricity. — The  United  States  Government 
have  supplied  one  of  their  iron  war  vessels  with 
four  electric  fans  for  the  purpose  of  blowing  away 
the  smoke  from  the  guns  when  in  action. 

Analysis  of  Organic  Compounds.  —A  more 
rapid  process  of  analysing  organic  compounds  than 
the  usual  method  of  combustion  with  cupric  oxide 
has  been  worked  out  by  M  Berthelot.  it  consists 
in  burning  the  compound  to  be  analysed  in  oxygen 
gas  compressed  to  25  atmospheres.  The  operation 
is  carried  out  in  a  calorimetric  “bomb,”  and  the 
products  of  combustion  are  then  sucked  out  and 
drawn  through  the  usual  absorbing  tubes.  The 
combustion  is  total  and  instantaneous,  and  gives 
accurate  results. 

Ammonia  in  the  Air. — M.  Muntz  has  come  to 
the  conclusion  that  the  rain  water  of  tropical 
regions  is  always  more  highly  charged  with  ammonia 
than  the  rain  of  temperate  zones.  In  arriving  at 
this  result  he  insists  upon  the  fact  that  observations 
made  in  the  neighbourhood  of  large  towns  are  un¬ 
satisfactory,  for  the  atmosphere  above  a  large  town 
is  always  highly  charged  with  ammonia  and  other 
impurities. 

Acetic  Acid. — The  specific  gravity  of  a  solution 
of  acetic  acid  in  water  at  15°  C.  rises  gradually  with 
the  strength  of  the  solution  till  it  reaches  1‘7048, 
which  is  the  specific  gravity  of  a  solution  containing 
about  80  per  cent,  of  acetic  acid.  From  this  point 
as  the  amount  of  acetic  acid  increases  the  specific 
gravity  falls  until  it  reaches  1'0553 ;  this,  the 
specific  gravity  of  the  anhydrous  acid,  being  the 
same  as  that  of  a  solution  containing  only  43  per 
cent.  If,  then,  a  sample  of  acid  has  a  specific 
gravity  above  1'0553 — say,  e.g.,  T0674 — it  may  be 
of  two  strengths,  in  this  case  either  94  or  58  per 
cent.  To  decide  which,  water  must  be  added  and 
the  specific  gravity  again  determined.  If  a  rise  is 
found,  then  the  acid  was  of  the  higher  percentage ; 
a  fall  would  indicate  a  weaker  solution. 

New  Artificial  Musk. — A  short  time  ago  tri- 
nitro  isobutyltoluol  was  introduced  by  Baur  as  an 
artificial  musk.  Para-isobutylxylol  sulphonate  is 
now  recommended  by  Valentiner  as  possessing  the 
advantage  of  being  soluble  in  water  instead  of  being 
an  oil  like  tri-nitro  isobutyltoluol.  It  is  prepared 
as  follows  :  A  mixture  of  isobutylic  alcohol  and 
aceto-xylol  is  mixed  in  molecular  proportions.  The 
mixture  is  then  treated  with  concentrated  sulphuric 
acid,  and  the  whole  is  thrown  into  four  times  its 
weight  of  water.  A  red  watery  solution  is  obtained 
with  an  oil  floating  on  it.  The  solution  is  separated, 
and  on  saturating  it  with  common  salt  the  para- 
isobutylxylol  sulphonate  is  precipitated  in  white 
crvstals. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Jewellery  Trade. — The  London  jewellery  trade 
is  almost  at  a  standstill,  except,  perhaps,  a  small 
demand  for  turquoise  work. 

Cutlery'  Trade. — The  Sheffield  pen-  and  pocket- 
knife  trades  are  in  a  poor  way. 

Silver  Trade. — The  silver  trade  of  Sheffield 
shows  a  slight  improvement.  Messrs.  Walker  & 
Hall  have  completed  extensive  alterations,  and 
Messrs.  Mappin  &  Webb  have  opened  their  new 
show-room. 

Edge  Tool  Trade. — Most  makers  are  busy.  In 
shipbuilding  and  kindred  tools  there  is  not  a  good 
demand.  A  better  market  is  being  opened  up  in 
South  America. 

File  Trade. — The  Sheffield  file  trade  is  not  brisk, 
but  a  good  trade  is  being  done  by  some  houses. 

Boot  and  Shoe  Trade. — The  production  in  the 
great  manufacturing  centres  is  not  up  to  the  average 
for  August.  The  London  bespoke  trade  is  good. 

Gold  Thread  Trade.— With  a  fall  in  the  value 
of  the  rupee  to  Is.  2i'„d.,  no  improvement  can  be 
expected  in  the  Indian  branch  of  this  trade.  The 
home  trade  has  not  yet  recovered  from  the  effects 
of  the  General  Election  and  the  summer  holidays. 

A  slight  improvement  is  shown  in  spangled  and 
frosted  thread  orders. 

Watch  Trade. — A  severe  time  of  depression  is 
being  felt  at  Coventry  and  Birmingham.  For  the 
last  two  months  the  larger  firms  have  been  running 
short  time,  and  further  reductions  are  likely. 

General  Produce. — Our  Liverpool  correspondent 
writes  : — There  has  been  some  business  done  in  New 
Para  rubber  at  2s.  9id.  per  lb.,  but  the  market  is 
quiet.  African  rubber  has  brought  very  steady 
prices,  but  in  Sierra  Leone,  Gambia,  and  South 
Coast  kinds  comparatively  little  has  been  done. 
The  sales,  which  amount  to  about  30  tons,  include 
Addah  niggers  at  Is.  7Jd.,  Accra  and  Cape  Coast  | 
biscuits  at  Is.  7d.  to  Is.  Oil. ;  Sierra  Leone  twists  at 
Is.  (id.  to  Is.  9d.  ;  ordinary  Cape  Coast,  Is.  2d.  to 
Is.  2., d.  ;  small  tongue  at  Is.  Id.  ;  Grand  Bassam, 
Axim,  and  Assinnee  at  Is.  2d.  to  Is.  4]d.  ;  gum 
Arabic,  Turkey,  150s.  to  200s.  per  cvvt.  ;  East  India, 
15s.  to  80s.  ;  Barbary,  42s.  6d.  to  45s.  ;  Gedda  and 
Talca,  40s.  to  45s.  ;  Glazirah,  50s.  ;  beeswax, 
Chilian,  £5  5s.  to  £7  5s.  per  cwt.  ;  African,  £4  15s. 
to  £6  15s.  ;  American,  £0  to  £0  15s.  ;  West  India, 
£5  10s.  to  £7. 

Cotton  Trade.— The  depression  in  the  cotton 
trade  and  the  remedies  proposed  continue  to  occupy 
the  attention,  not  only  of  the  employers,  but  also 
of  the  operatives.  The  latter  appear  to  fully  anti¬ 
cipate  a  severe  struggle  before  very  long. 

CY'CLE  Trade.- — There  is  a  lull,  and  large  stocks 
are  offered  at  great  reductions.  Trade  for  1893  is 
making  a  move,  the  Whitworth  firm  having  booked 
for  next  season  about  half  their  estimated  output. 
With  regaid  to  the  new  geared  ordinary,  the  trade 
will  be  quite  safe  for  another  season  with  the  safety, 
especially  the  pneumatic  safety. 

Iron  and  Coal  Trades. — The  iron  and  coal 
trades  of  Sheffield  show  most  decided  signs  of  im¬ 
provement.  It  is  highly  improbable,  even  in  the 
face  of  the  resolution  of  the  Miners’  Federation 
respecting  the  discontinuance  of  the  “stop-day” 
movement,  that  coal  values  will  be  reduced  during 
the  next  month.  The  hematite  market  is  so  firm 
that  prices  must  go  up  with  any  large  increase  of 
orders.  An  advance  of  Is.  fid.  per  ton  has  already 
taken  place,  making  the  price  in  this  district  from 
58s.  to  fiOs.  per  ton.  The  demand  for  Bessemer 
material  is  increasing  in  firmness,  and  stocks  of 
hematites  are  very  low.  Taken  altogether,  the 
prospects  point;  to  a  renewal  of  prosperity  in  the 
iron  trade.  House  coal  is  quoted  at  the  pits  at  from 
9s.  6d.  to  11s.  6d.,  steam  coal  9s.  to  9s.  9d.,  and 
manufacturing  coal  is  in  steady  demand.  Slacks 
are  quoted  at  from  5s.  to  6s.  per  ton,  and  smudge 
and  other  small  coal  are  firm. 

Shipbuilding  Trade.  —  Shipbuilding  in  the 
Mersey  district  shows  no  signs  of  returning  activity, 
while  in  the  Barrow  district  no  new  orders  have 
been  booked  lately,  either  in  the  shipbuilding  or 
marine  engineering  branches. 

Engineering  Trade. — The  improvement  in  the 
Manchester  district  continues,  and  in  more  than 
one  instance  some  good  orders  have  lately  been 
secured.  Some  machine  tool  makers  are  fairly  busy, 
also  the  larger  makers  of  stationary  engines.  The 
locomotive  building  trade  is  worse.  Machinists  are 
only  in  exceptional  instances  well  employed,  and 
boiler  makers  are  still  far  from  busy.  In  the  Tyne  and 


North-east  Coast  districts  trade  is  fair.  Engineers 
have  met  the  employers  half-way  in  the  proposed 
reduction  of  10  per  cent.  Engineering  work  is  very 
brisk  in  Aberdeen,  but  the  pay  is  poor.  Boiler 
makers  have  a  fair  share  of  work. 

Stone  Trade. — The  master  masons  and  granite 
workers  of  Aberdeen  have  refused  £d.  per  hour 
asked  by  the  men.  The  standard  rate  of  wages  is  : 
stonecutters,  6|d.,  and  masons,  7d.,  per  hour. 

Building  Trades. — Our  Rochdale  correspondent 
writes  : — The  strike  of  plasterers  continues.  The 
masters  have  offered  the  extra  $d.  per  hour  on  con¬ 
dition  that  the  men  walk  home  in  their  own  time  on 
Saturdays.  This  they  decline  to  accept,  as  also  the 
masters’  offer  to  submit  to  arbitration. 

Flannel  Trade. — The  quantity  of  flannel  manu¬ 
factured  during  the  last  twelve  months  is  much 
less  than  in  the  preceding  twelve  months,  and  there 
seems  little  prospect  of  pulling  up. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letter  from  a  Correspondent. 

Norwegian  Carving,— R.  B.  P.  (DaHviouth 
Park  Road)  writes:— "A  friend  has  just  sent  me 
an  old  Norwegian  carved  box  (exact  age  uncertain) 
which  offers  a  good  design  for  wood-carving.  I 
send  rubbings  of  the  top  and  side,  which  show  the 
ornament,  and  which,  though  rude  in  execution,  is 
very  effective.  The  box  opens  by  a  sliding  lid,  indi¬ 
cated  on  the  rubbing.”-  [  We  are  obliged  for  these 
carving  rubbings,  which  are  spirited  and  interest¬ 
ing.  We  wish  more  of  our  readers,  scattered  as 


Fig.  1. — Side  of  Box. 


Fig.  2.— Top,  showing  Sliding  Lid. 


they  are  far  and  wide,  would  go  to  the  pains  of 
sending  us  a  sketch,  rubbing,  or  small  photograph 
of  any  quaint  piece  of  wood,  stone,  or  ironwork 
having  architectural,  legendary,  or  antiquarian 
interest.  There  must  be  thousands  of  quamt  bits 
of  this  character  stowed  away  in  remote  corners 
which  would  be  none  the  worse  for  seeing  the  light 
of  modern  days.  Should  sufficient  reach  us  we 
might  be  j ustitied  in  issuing  it  in  a  supplement  form 
instead  of  in  “  Shop.’’ — Ed.] 

II.— Questions  Answered  by  Editor  and  Staff. 

Fixing  Crayon  Drawings.— W.  E.  R.  ( East 
Orinstead). — If  the  drawings  are  in  the  ordinary 
black  and  white  crayons,  which  are  comparatively 
hard,  the  fixing  may  be  accomplished  by  any  of  the 
methods  below  without  much  detriment  to  the 
artistic  effect  of  the  drawing ;  but  if  it  be  a  highly- 
finished  work  in  the  soft  velvety  crayons  which 
are  used  for  the  best  class  of  such  work,  there  is  a 
very  great  danger  of  reducing  the  effect  of  the 
picture  in  fixing  it.  The  tints  will  be  degraded,  and 
the  relation  between  light  and  shade  to  some  extent 
disturbed.  All  the  methods  consist  in  fixing  the 
chalk  to  the  paper  by  the  application  of  weak  gums. 
The  drawings  would  he  destroyed  if  the  liquid  were 
applied,  like  varnish,  by  means  of  a  brush  on  the 


front  of  the  picture,  so,  in  the  first  process,  the 
picture  is  placed  on  a  table  with  the  crayoned  side 
downwards,  and  the  liquid  applied  at  the  back,  and 
allowed  to  penetrate  through  the  paper  to  the 
colours.  Several  coats  may  be  necessary,  with  an 
interval  for  drying  after  each  application.  The 
liquid  used  consists  of  1)  oz.  of  best  isinglass  dis¬ 
solved  in  5  oz.  of  distilled  vinegar,  and  then  added 
to  a  quart  of  hot  water.  A  portion  of  this  liquid, 
after  being  filtered,  must  be  mixed  with  an  equal 
quantity  of  spirits  of  wine,  and  is  then  ready  for  use. 
A  weak  solution  of  isinglass  with  alum  added  is 
also  recommended  for  fixing  the  drawing  by  im¬ 
mersion — that  is,  by  dipping  the  drawing  into  a  flat 
dish  filled  with  the  solution.  This  can  be  repeated 
until  the  colours  are  found  to  be  secure,  and  the 
picture  can  then  be  varnished.  A  third  method  is 
to  distribute  the  fixing  solution  in  a  fine  spray  over 
the  surface  of  the  picture  by  means  of  one  of  the 
common  glass  scent-sprays  :  while  a  fourth  method, 
described  in  a  well-known  handbook  on  the  subject, 
is  by  steaming  the  back  of  the  drawing  through  a 
perforated  rose  like  that  of  a  watering-can.  The 
directions  given  are  to  put  2  oz.  of  spirits  of  wine 
wit  h  2  drs.  of  powdered  sugar-candy  into  the  vessel, 
and  on  heating  this,  to  direct  the  steam  over  the 
back  of  the  drawing.  For  myself,  I  should  feel 
doubtful  about  the  effect  of  heating  spirits  of  wine 
in  this  way.  I  have  not  thought  it  worth  while  to 
give  more  recipes  for  the  preparation  of  the  solu¬ 
tions,  for  I  have  no  doubt  that  if  Draughtsman 
went  to  a  good  oil  and  colour  shop  and  stated  his 
requirements,  he  could  buy  a  transparent  paper 
varnish  better  and  cheaper  than  he  could  make  it. 
—A.  B. 

Bedstead.— Joan.— The  iron  is  chilled  in  casting, 
and  you  cannot  soften  it.  Better  leave  it  alone  or 
buy  a  new  bedstead.— J. 

Suggestion  for  Cowl.— W.  H.  M.  (Leeds).— Your 
idea  of  running  a  cowl  upon  balls  is  impracticable, 
and  your  tinsmith  friend  could  have  told  you  as 
much  if  you  had  referred  the  matter  to  him.  I  will, 
as  briefly  as  I  can,  give  some  reasons  for  my  deci¬ 
sion.  In  the  first  place,  the  cost  would  be  much 
greater.  The  extra  work  in  making  and  fixing  the 
three  annular  rings  or  webs,  as  you  term  them, 
would,  I  am  certain,  be  more  than  the  cost  of  tbe 
ironwork  for  the  cowl.  We  then  have  the  cost  of 
the  halls  to  deal  with.  By  your  plan  you  only 
provide  for  four  balls  in  each  space,  four  for  the 
cowl  to  run  on,  and  four  to  keep  it  away  from  the 
side.  This  is  not  nearly  enough.  It  would  be  if 
your  idea  of  partitions  to  keep  them  in  their  places 
were  admissible ;  but  it  is  not,  for  the  balls  would 
grind  against  these,  and  stop  the  cowl,  especially 
when  it  got  a  little  dirty.  So,  you  see,  it  would 
require  two  rows  of  balls  not  less  than  f  in.  dia¬ 
meter.  Now,  I  imagine  (and  if  I  am  wrong  in  this. 
I  trust  some  authority  will  correct  me)  that  i  in. 
steel  balls,  perfectly  true  and  hardened,  could  not 
be  bought  under  Gd.  each  at.  the  very  lowest,  and 
the  quantity  required  to  nearly  touch  all  round  the 
outside  of  a  9  in.  chimney  would  be  over  thirty,  and 
as  twice  that  number  would  be  required,  that  would 
mean  30s.  Then,  again,  the  noise  it  would  make 
running  round  would  be  v'ery  great,  and  cause 
annoyance ;  smoke  and  soot  would  gain  access  to 
the  balls,  and  rust  and  clog  them  up.  You  have 
made  no  provision  for  taking  to  pieces,  nor  have 
you  shown  clearly  how  you  propose  to  put  it 
together.  It  is  very  easy  to  draw  a  plan  and 
section  on  paper,  but  quite  another  thing  to  make 
an  article  like  it  ;  and  I  can  see  difficulties  in  con¬ 
struction  that  it  is  scarcely  necessary  to  enlarge 
upon  here.  Revolving  cowls  have  always  been, 
and.  I  fear,  still  will  be  (even  the  very  best  of  them), 
a  trouble  and  a  nuisance.— R.  A. 

Covers  and  Binding  for  Work.— J.  G.  (No 
Address).— The  covers  are  Is.  3d.  each,  the  cost  to 
bind  Is.  9d.,  or,  including  case,  3s. ;  carriage  to  and 
from  London  additional 

Three  Manual  Organ.— F.  A.  ( London ,  W.).— 
I  am  afraid  that  the  organ  of  three  manuals  and 
thirty-four  stops  which  you  propose  to  build  would 
prove  a  costly  failure.  Reeds  cannot  be  combined 
with  organ-pipes  so  as  to  give  satisfactory  results. 
It  is  much  more  than  a  question  of  more  frequent 
tuning,  which  will  not  get  over  the  difficulty,  as  you 
appear  to  think.  The  body  and  quality  of  tone 
1  derived  from  reeds  are  so  different  from  the  sounds 
given  by  pipes  that-  the  two  will  not  balance  or 
sound  well  together.  Before  giving  credence  to  all 
the  statements  of  makers  of  American  instruments, 
it  would  be  well  for  you  to  examine  the  instruments, 
and  in  most  cases  you  would  find  that,  where  reeds 
are  stated  to  be  combined  with  pipes,  the  so-called 
pipes  are  merely  very  short  tubes  placed  in  connec¬ 
tion  with  the  reeds,  and  are  in  no  sense  organ-pipes. 
It  stands  to  reason  that  if  reeds  could  be  efficiently 
substituted  for  pipes,  the  plan  would  long  ago  have 
become  pretty  general.  It  has  been  tried  thousands 
of  times,  but  has  been  abandoned.  The  firm  you 
mention  has,  I  believe,  combined  pipes  with  reeds 
on  one  of  their  instruments,  but  I  have  always 
understood  that  they  do  not  stand  in  tune.  I  am 
open  to  correction  if  this  is  wrong.  I  would  urge 
vou  not  to  divide  your  stops  in  the  centre ;  it  is  a 
most  unsatisfactory  arrangement  on  any  instru¬ 
ment,  and  would  long  ago  have  been  abandoned 
were  it  not  that  so  many  people  think  the  number 
of  stop-knobs  the  chief  indication  of  the  value  of  the 
instrument.  If  you  are  so  very  anxious  to  use  reeds, 

I  would  advise  you  to  place  them  on  one  manual 
onlv,  so  that  vou  could  use  them  separately  when 
not  available  with  the  pipes.  You  would  thus  have 
an  organ  and  harmonium  combined  in  one  case,  hut 
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the  occasions  on  which  they  could  be  used  together 
would  be  few  and  far  between.  If,  as  appears  from 
your  letter,  the  cost  of  pipes  puts  it  out  of  your 
power  to  acquire  them,  I  would  remind  you  that 
very  satisfactory  pipes  can  be  cheaply  and  easily 
made  of  paper.  You  do  not  say  how  large  your 
room  is  ;  but  I  note  that  the  space  in  which  the 
organ  is  to  stand  is  only  9  ft.  G  in.  high.  In  these 
circumstances,  it  would  be  absurd  to  think  of  having 
stops  of  32  ft.  tone,  as  it  may  be  taken  as  an  axiom 
that  if  there  is  not  room  for  pipes  of  the  requisite 
size,  there  is  not  room  for  stops  of  the  tone  they 
would  give.  In  conclusion,  I  would  strongly  advise 
you  to  make  yourself  better  acquainted  with  the 
subject  of  organ  building,  and  then  re-cast  your 
scheme  in  the  light  of  the  knowledge  thus  attained. 
The  task  you  have  set  yourself  is  of  much  greater 
magnitude  than  you  think  it.— M.  W. 

Combined  Chest  of  Drawers  and  Bookcase. 
— S.  P.  (Sunderland).— If  you  procure  the  index  of 
each  volume  of  Work,  you  will  then  be  in  a  posi¬ 
tion  to  note  the  numerous  designs  for  bookcases 
and  drawer  chests  which  have  from  time  to  time 
been  placed  in  “  Shop  ’’  and  elsewhere.  It  will  need 
nothing  more  to  fulfil  your  desires,  as  I  interpret 
them,  than  to  select  the  upper  portion  of  one  of  the 
bookcases,  and  materialise  it  as  a  separate  carcase 
placed  upon  a  rather  shallow  chest  of 
drawers.— J.  S. 

Electric  Bells.— R.  M. — (1)  Arrange¬ 
ment  of  bells  as  shown  in  your  diagram 
is  named  arranging  in  series.  As  trem¬ 
bling  bells  can  rarely  be  got  to  beat  in 
unison,  the  result  of  this  arrangement 
would  be  unsatisfactory.  If  arranged 
in  parallel  to  all  ring  at  once,  the  No.  2 
Leclanclid  cell  will  not  furnish  enough 
current.  (2)  If  the  bells  are  arranged 
as  directed  below,  a  battery  of  four  No.  2 
I.eclanchd  cells  will  be  sufficient.  (3) 

Three  of  the  ordinary  trembling  bells 
will  do  without  any  alteration  except 
that  of  adjusting  the  contact  screws  to 
get  best  effects.  (4)  It  does  not  matter 
in  the  least  w'hich  way  the  current  goes 
from  battery  to  bell,  providing  all  are 
connected  on  the  same  system  to  one 
battery.  I  think  you  will  find  the  follow¬ 
ing  arrangement  suitable  for  your  re¬ 
quirements.  Have  a  bell  on  each  floor, 

and  a  separate  pressel  in  the  office  for _ 

each  bell:  No.  1  bell  on  top  floor;  run  a  [Hi 
wire  from  battery  to  bell,  then  back 
from  bell  to  push,  and  wire  from  this  to 
battery..  No.  2  bell  on  next  floor ;  run  a 
branch  from  main  wire  into  bell,  then 
a  separate  wire  back  to  a  separate  push, 
and  connect  this  to  wire  from  push  No.  1.  - — 

No.  3  bell  on  lower  floor;  connect  by 
branch  to  main  as  No.  2,  then  wire  back 
to  office  to  separate  push,  and  from  this 
to  wire  of  No.  1  push.  By  this  arrange¬ 
ment  you  can  signal  the  foreman  on  each 
floor  by  pressing  appropriate  button,  and  [Bsl 
your  bells  will  keep  in  order  a  longer 
time  than  by  any  other  arrangement. — 

G.  E.  B. 

Electric  Gas  -  lighter.  —  Gas- 
lighter.  —  Your  gas-lighter  is  a  modifi¬ 
cation  of  the  ordinary  electric  gas-lighter 
with  two  cylinders,  and  is  constructed 
on  similar  lines  to  that  of  a  frictional 
electric  machine.  The  revolving  disc  of 
hard  rubber  or  vulcanite  is  an  adapta¬ 
tion  of  the  same  principles  of  construction  as 
those  employed  in  the  plate  electrical  machines, 
the  brass  quadrant  taking  the  place  of  the  brass 
or  tinfoil  sectors  on  one  of  those  machines.  The 
little  brass  knobs  or  rivet-beads  in  the  upper 
fixed  disc  are  probably  knobs  or  knots  of  wire 
cord,  which  must  touch  the  brass  quadrants  of  the 
disc  below,  and  thus  perform  the  part  of  collec¬ 
tors.  If  you  fasten  on  the  little  triangular  pieces  of 
brass  to  the  disc  again  as  they  were  before,  I  think 
you  will  find  the  machine  work  all  right,  for  all  the 
other  parts  appear,  from  your  letter,  to  be  properly 
connected.  The  brass  quadrants  are  not  to  be  con¬ 
nected  by  tinfoil.— G.  E.  B. 

Motor  or  Engine  to  drive  Two  Lathes.— F.  S. 

(Pimlico). — You  ask  for  instructions  for  making  an 
engine  to  drive  two  lathes.  The  horse-power 
engine  described  in  Nos.  106,  110,  121,  125,  131,  136, 
115, 149,  would  drive  them  if  they  are  not  more  than 
about  5  in.  centres,  and  if  you  used  a  pressure  of 
not  less  than  50  lb.  or  60  lb.  per  square  inch.  But 
as  you  still  ask  for  instructions,  and  can  hardly 
expect  eight  more  articles  to  be  written  on  a  larger 
engine,  could  you  not  use  the  directions  given  for 
the  i  horse-power  engine,  enlarging  them  by  one- 
half  so  as  to  make  the  cylinder  3  in.  in  diameter 
instead  of  2  in.  ?  Thus  you  would  have  an  engine  of 
ample  power.— F.  A.  M. 

Observatory  Hive.— F.  E.  (Kerry).— 1  conclude 
you  want  to  see  as  much  as  possible  of  the  working 
of  the  bees  in  the  observatory  hive  you  propose  to 
construct.  You  must  remember  that  an  observa¬ 
tory  hive  is  a  very  bad  domicile  for  a  stock  of  bees, 
and  the  better  it  is  for  observation  the  worse  it  is 
for  the  bees.  You  might  make  a  box  of  glass  some¬ 
thing  like  an  aquarium,  14i  in.  long,  15  in.  wide, 

8  in.  deep,  inner  measurement,  without  top  or 
bottom,  and  it  would  accommodate  the  ten  frames 
you  require,  but  the  work  carried  on  between  the 
combs  would  be  quite  beyond  your  vision.  The 
best  plan  would  be  to  confine  your  attention  to  a 
lave  capable  of  holding  only  three  or  six  frames, 


and  make  them  to  hang  one  deep,  so  that  you  could 
see  both  sides  of  the  combs.  I  cannot  refer  you  to 
the  exact  number,  but  in  a  former  number  of  this 
magazine  I  described  the  construction  of  such  a 
hive  in  “  Shop.”  If  you  look  through  the  index  of 
the  last  volume  you  will  find  it  easily.  My  back 
numbers  are  inaccessible  at  present. — Apis. 

Double-Action  Cylinder.  — W.W. (Gravesend).— 
Figs.  1  to  4  illustrate  the  method  of  making  steam  and 
exhaust  ways  in  cylinder  and  steam  block.  Fig.  1 
illustrates  the  cylinder  in  longitudinal  section,  A, 
and  in  plan  view,  taken  upon  the  port  face,  b.  Port 
openings  a  and  b  are  drilled  in  the  face,  b,  to  meet 
the  steam  wrays,  c,  d,  drilled  through  the  passage 
block  cast  upon  the  cylinder  body.  Fig.  4  shows 
the  steam  block,  c,  in  face  view.  It  is  also  seen  in 
its  relation  to  the  cylinder  in  Figs.  2  and  3,  with 
which  it  must  be  compared  in  the  following  de¬ 
scription.  The  block  is  pierced  with  two  holes,  e.  f, 
in  communication  with  the  steam  inlet  pipe,  a,  and 
the  exhaust  pipe,  k,  respectively.  There  are  two 
grooves,  g,  h,  nearly,  but  not  quite,  semicircular  in 
the  face  of  o,  the  grooves  stopping  short  of  the 
centre  line  to  leave  a  little  bridge  of  metal,  l,  l.  The 
face,  b,  of  the  cylinder  is  held  against  the  face  of 
the  steam  block,  c,  with  a  pin,  m,  tapped  into  B,  and 
passing  freely  through  a  hole  drilled  in  c,  and  kept 
close  up  and  stearn- 
/  —  tight  with  the  milled 

/  ®  nut,  o,  the  elastic 

pressure  being  regu¬ 
lated  by  the  spring, 
n.  The  action  is  as 
follows :  —  Steam  is 
admitted  through 
r  the  pipe, through 
the  opening,  e,  into 
the  groove.or  recess, 
g.  If  the 
axis  of  the 
cylinder  is 
in  the  line 
p,  then 
steam  will 
enter  from 
the  groove, 
g,  into  the 
port,  a,  and 
drive  the 
piston 


rig-,  i 


Fig.  C 


Double-Action  Cylinder.  Fig.  L—  A,  Section  of  Cylinder;  B,  Plan  of 
Port  Face.  Fig.  2.— Cross  Section  thr'ugh  Centre  of  Cylinder 
and  Steam  Block.  Fig.  3. — Longitudinal  Section  throurh  Cylinder 
Ports  and  Steam  Block.  Fig.  4. — Face  of  Steam  Block. 

downwards.  The  axis  of  the  cylinderwill  move  round 
towards  the  line  g,  and  the  steam  will  be  cut  off  at  the 
upper  bridge,  l.  At  the  same  time,  whatever  steam 
was  in  the  bottom  of  the  cylinder  will  be  exhausting 
into  h,  out  at/,  and  away  through  the  pipe,  k.  As 
the  axis  of  the  cylinder  goes  on  towards  the  line  g, 
the  port,  b,  will  be  coming  over  the  recess,  g,  and 
steam  will  enter  at  the  bottom  of  the  cylinder, 
driving  the  piston  upwards ,  and  the  steam  above 
the  piston  will  exhaust  into  h,  and  so  out  at  /.  This 
is  the  cycle  of  operations  in  such  an  engine— if  we 
may  dignify  a  toy  by  such  a  term.  A  correct  model 
of  a  slide-valve  engine  would,  however,  be  more 
worthy  of  the  attention  of  the  readera  of  Work.— J. 

Armstrong  Glass.— Jersey.— The  only  address 
I  can  find  is  Armstrong  Glass  Co..  Albion,  Birming¬ 
ham  ;butIshou!d  think  this  will  find  them.— L.W.  F. 

Poster  Painting.— S.  J.  H.  (Leicester).— Articles 
on  this  subject  will  be  taken  in  hand  at  once,  and 
will  shortly  appear.— H.  L.  B. 

Printing  Transfers  for  Pottery,— A.  E.  S. 
(Glasgow). — The  inks  used  for  printing  these  are,  I 
believe,  made  in  the  same  manne.  as  ordinaiy 
china  -  painting  colours,  and  thinned  to  the 
proper  consistency  with  boiled  linseed  oil.  The 
common  blue  is  stated  to  be  made  with  oxide  of 
cohalt,  ground  flint,  and  sulphate  of  baryta,  fused 
together,  reduced  to  powder,  and  mixed  with  a  flux 
of  ground  flint  and  thick  glass  powder.  I  am  not 
aware  that  the  paper  used  is  anything  more  than  a 
thin,  unglazed,  yellowish  paper,  and  imagine  that 
A.  E.  S.  will  find  preparing  these  inks  a  thing  which 
no  amateur  can  hope  to  do  successfully.— S.  W. 

Fixing  Cloth  on  Iron.— Ludlow.— The  pro¬ 
perty  of  doing  this  is  claimed  for  LePage’s  carriage 
glue.  Try  it.— M.  M. 

Upholstery.— J.  A.  S.  (Nottingham).—  Much  on 
Upholstery  has  already  appeared  in  Work.  Con¬ 
sult  indices  to  Vols.  I.,  II.,  and  III.  When  a  tho¬ 
roughly  competent  man  presents  himself,  the  sub¬ 
ject  shall  be  treated  in  every  branch. 


Frictional  Electricity.- J.  W.  T.  ( Hunting - 
don).  It  is  difficult  to  say  what  causes  the  escape 
of  electricity  you  complain  of.  See  that  you  have  a 
good  earth  contact  by  means  of  a  suitable  length  of 
brass  chain  or  spirals  of  wire  attached  to  the  <ms- 

Eipe  of  the  room  in  which  the  machine  is  worked 
E  you  darken  the  room  you  will  most  probably  be 
able  to  detect  the  weakest  part  of  the  machine. 
See  that  the  rubbers  do  not  press  too  hard  against 
the  plate,  and  bear  in  mind  that  a  high  rate  of 
speed  develops  only  a  small  amount  of  electricity,  a 
large  machine  requiring  to  be  turned  slower  than  a 
small  one  on  account  of  the  greater  surface  area. 
The  amount  of  electricity  developed  depends  largely 
upon  the  state  of  the  atmosphere,  as  a  damp  or  wet 
day  will  be  found  to  exert  a  marked  influence  on 
the  quantity  developed.  Are  you  sure  that  the  ma¬ 
chine  is  entirely  free  from  dust  ?  Electricity  i3  con¬ 
tinually  attracting  dust  from  the  air,  and  these  dust 
particles  act  like  so  many  points  or  t  ehicles  for  the 
escape  of  the  fluid.  Use  fresh  clean  amalgam  of 
good  quality,  and  not  too  hard,  with  as  little  grease 
as  possible :  only  just  sufficient  to  cause  the  amal¬ 
gam  to  adhere  to  the  rubber — ordinary  raw  suet 
will  answer  the  purpose  very  well.  When  too 
much  grease  is  used  with  the  amalgam,  it  will  be 
liable  to  cause  the  electricity  to  be  carried  round 
with  the  plate,  as  it  will  be  unable  to  overcome 
the  resistance  by  leaping  on  to  the'  pins  of  the  col¬ 
lecting  rings.  The  presence  of  an  excess  of  grease 
may  be  known  by  the  appearance  of  metallic 
streaks  or  rings  on  the  plate ;  it  is,  therefore,  wise 
to  wipe  these  away  as  soon  as  they  appear.  The 
Winter  ring  is  merely  an  enlargement  of  the  prime 
conductor,  and,  to  all  intents  and  purposes,  forms 
part  and  parcel  of  the  latter ;  consequently,  the  large 
metal  ring  must  be  in  metallic  contact  with  the 
prime  conductor  and  its  collecting  rings,  but  it  need 
not  be  soldered.  All  the  brass  work  of  the  prime 
conductor  should  be  lacquered  with  good  lacquer, 
with  the  exception  of  the  extreme  points  of  the  col¬ 
lecting  pins ;  these  should  be  left  bare,  otherwise 
the  electricity  will  not  pass,  as  the  lacquer  is  anon- 
conductor.— C.  A.  P. 

To  fasten  Soles,  etc.~T  M.  A.  (London).— 
You  say  you  are  a  reader  of  Work  from  the  first 
number,  therefore  it  will  not  be  troubling  you  to 
ask  you  to  turn  up  No.  137,  Vol.  in.,  and  there,  at 
the  bottom  of  the  first  column,  page  516,  “The  way 
to  fasten  the  felt  in  ”  is  explained.  Your  next  ques¬ 
tion,  “  How  to  fasten  the  sole  to  the  welt 
without  showing  any  traces  of  it  when 
the  boot  is  finished,”  I  will  briefly 
answer,  for  it  is  very  simple.  When 
you  place  the  solo  on  the  boot,  it  should 
be  mellow  (damp),  and  by  pressing  with 
the  thumb  and  finger  of  both  hands  all 
round  the  edge,  it  can  be  made  a  little 
concave ;  this,  when  it  is  pressed  down 
tight  in  the  centre,  will  cause  it  to  fit  to 
the  wrelt  all  round.  The  edge  of  the  sole 
can  be  put  just  flush  with  the  welt  at  the 
toe,  and  then  a  tack  driven  in  at  the 
other  end  (the  heel).  The  boot  is  then 
held  (heel  to  the  left,  toe  to  the  right)  on 
the  knees  with  the  left  hand,  and  with 
the  right  cut  the  channel  for  about  i  in. 
at  the  centre  of  the  toe,  as  shown  in  the 
above-named  article.  Open  it,  as  there 
shown,  and,  instead  of  putting  your  nail 
in  at  a  (Fig.  5),  put  it  in  these  sections  of 
the  channel,  and,  if  you  like,  when  you 
have  pared  up  the  edge,  you  can  put 
another  in  each  side.  As  to  the  question 
whether  soles  sewn  right  through  are  as  strong  as 
those  sewn  in  a  channel— whichever  is  adopted,  they 
should  be  stitched,  not  sewn.  But  to  answer  you 
will  tel)  a  great  many  readers  what  they  ought  to 
know  :  and  that  is,  that  those  stitched  through  are 
the  strongest,  for  these  reasons— it  is  the  wax  and 
the  thread  that  lay  through  the  sole  that  give  the 
strength,  not,  as  is  often  supposed,  the  stapled  end 
on  either  side ;  and  also  because  the  channelling 
reduces  the  substance  that  these  cross  strands  have 
to  lie  in.— W.  G. 

Desk  Hinges.— Euclid.— I  have  inquired  of  a 

freat  many  ironmongers  and  travellers  I  know,  but 
have  not  been  able  to  discover  the  makers  of  the 
hinges  you  want.  Most  scholastic  furniture  makers 
have  their  own  special  hinges,  which  are  made 
solely  for  them,  and  very  likely  your  particular 
hinge  is  one  of  these.  One  way  to  treat  blackboards 
is  to  (1)  prime  them  with  a  good  coat  of  oil  paint  in 
the  ordinary  way,  and  then  (2)  colour  them  lead 
colour,  rubbing  down  between  each  coat ;  next  a  (3) 
coat  of  drop  black,  mixed  with  japan,  gold  size,  and. 
turps,  in  the  proportion  of  three  of  gold  size  to  one 
of  turps.  After  rubbing  this  coat  down,  give  the 
boards  another  coat  of  the  same  black,  with  about 
one-third  of  its  weight  of  finest  powdered  emery 
mixed  with  it.  I  should  strongly  advise  you  to 
keep  your  back  numbers.  You  would  And  them 
very  handy  at  times ;  in  fact,  it  would  pay  you  to 
get  them. — E.  D. 

Magnetic  Belt.— J.  G.  (Edinburgh).— The 
magnetic  lines  of  force  are  always  the  same  from 
the  small  magnets  in  your  belt,  whether  you  sweat 
or  do  not  sweat.  It  does  not  need  acid  nor  sweat 
to  make  magnets  work.  This  you  may  find  out  for 
yourself  if  you  bring  the  belt  near  a  small  compass, 
for  the  needle  of  this  will  be  deflected  by  the 
magnets  in  the  belt  at  all  times,  whether  the  belt 
be  damp  or  dry.  That  your  feelings  may  vary  at 
different  times  I  am  prepared  to  admit,  but  these 
variations  prove  nothing  in  favour  of  or  against  the 
use  of  the  belt.  The  variations  of  feelings  may  be 
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due  to  dozens  of  causes  apart  from  the  belt.  The 
best  steel  for  the  magnets  of  these  belts  is  stiff' 
crinoline  steel  of  hard  temper.  It  is  not  necessary 
to  have  a  horseshoe  magnet  to  magnetise  these 
strips  of  steel.  They  may  be  magnetised  by  stroking 
them  over  a  bar  magnet,  and  this  may  be  made  by 
enveloping  the  bar  of  steel  in  several  convolutions 
of  insulated  wire,  and  sending  an  interrupted 
current  through  the  wire.  The  current  from  your 
Leclanchb  battery  will  do,  and  the  wire  may  be  of 
any  size  from  20  to  30.  The  north  poles,  or  the 
north-seeking  poles,  should  point  downward.— 
G.  E.  B. 

Magnetising  Steel.— F.  J.  {Oldham).— Steel 
may  be  magnetised  by  three  different  methods, 
named  respectively  single  touch,  double  touch,  and 
electric  induction.  Magnetising  by  single  touch  is 
effected  by  stroking  the  steel  with  a  permanent 
magnet.  The  north  end  of  the  magnet  is  placed  on 
the  middle  of  the  steel  bar,  and  drawn  slowly  to  one 
end,  then  lifted,  and  again  placed  on  the  middle. 
This  motion  is  repeated  several  times— say,  a  dozen 
or  more.  The  opposite  end  of  the  bar  is  then  stroked 
in  a  similar  manner  with  the  south  pole  of  the 
magnet.  Magnetising  by  double  touch  is  effected 
in  a  similar  manner,  using  two  magnets  at  the 
same  time,  placing  both  on  the  middle  of  the  steel 
bar,  and  drawing  them  simultaneously  to  the  ends. 
This  method  is  not  only  more  expeditious,  but  also 
makes  a  stronger  magnet.  Magnetising  by  electric 
induction  is  effected  by  winding  over  the  bar  several 
coils  of  insulated  copper  wire,  and  sending  a  fre¬ 
quently  interrupted  current  of  electricity  through 
the  coil  for  several  minutes.  Steel  bars  may  be 
easily  magnetised  by  stroking  with  them  the  field- 
magnets  of  a  dynamo  electric  machine.— G.  E.  B. 

Cleaning  Electric  Bell  Battery.  —  H.  B. 
f London ,  A'.).— You  have  done  quite  right  in  wash¬ 
ing  the  cells  in  warm  water  and  scrubbing  the  zinc 
rods  to  free  them  from  loose  dirt.  The  ends  of  the 
wires  should  be  cleaned  by  rubbing  them  with 
emery-cloth,  and  the  parts  of  the  screws  to  which 
these  wires  are  fastened  must  be  cleaned  in  a 
similar  manner,  so  as  to  have  clean  metal  touching 
in  every  part.  The  outer  jars  are  not  to  be  charged 
with  acid,  hut  with  sal-ammoniac  dissolved  in 
water  until  the  water  will  not  take  up  any  more  of 
this  substance.  Probably  the  jars  will  take  3  oz.  of 
sal-ammoniac  to  each  jar.  It  is  a  whitish  salt  in 
large  crystals,  obtainable  at  any  Italian  warehouse. 
No  solution  is  required  for  the  inner  cell,  as  the 
sides  of  this  are  porous,  and  the  outer  solution  soaks 
into  the  pores.  If  the  battery  will  not  ring  the  bell 
after  being  thus  cleaned  and  re-charged,  the  inner 
cells  may  be  worn  out,  and  must  be  renewed. — 
G.  E.  B. 

Petroleum  in  Boiler.  —  “  Through.”  —  The 
boiler  described  by  our  correspondent  is  far  too 
small  to  be  heated  by  petroleum,  otherwise  than  by 
a  lamp  or  burner,  which  will  give  a  local  concen¬ 
trated  heat.  We  should  feel  inclined  to  use  coke, 
and  turn  the  exhaust  from  the  engine  into  the 
chimney — which  is  full  small  for  the  size  of  the 
fire-box— and  see  what  that  would  do,  breaking  the 
coke  into  pieces  of  the  size  of  a  nut.  We  believe  it 
might  be  adapted  to  burn  benzoline  with  a  suitable 
apparatus,  which  would  generate  an  intense  heat 
in  the  box ;  but  this  stuff  is  so  highly  inflammable 
and  dangerous,  that  it  would  require  to  bo  in  the 
hands  of  a  manipulator  well  skilled  in  its  use,  to 
avoid  the  chance  of  accident.  If  our  correspondent 
will  try  coke  with  the  exhaust  into  the  chimney, 
and  let  us  know  the  result,  we  will  then  see  what  is 
best  to  be  done.  Possibly  it  will  be  found  necessary 
to  use  a  larger  chimney— say.  2J  in.  —to  obtain  the 
desired  result ;  but  the  exhaust  from  the  engine 
with  coke  should  produce  better  results.  At  any 
rate,  it  is  worth  trying,  and  will  not  make  matters 
worse.— C.  E.  „ 

III.— Questions  Submitted  to  Readers. 

*»*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Roller  Skates.— J.  B.  ( Glasgow )  writes  : — “  Will 
any  kind  reader  of  Work  inform  me  how  to  make  a 
pair  of  roller  skates  ?  ” 

Musical  Glasses.— Musical  writes  Would 
any  reader  of  Work  kindly  inform  me  what  sort 
of  glasses  are  used  for  making  a  set  of  ‘Musical 
Glasses.’  and  if  they  are  tuned  by  putting  water  in 
them  ;  and  what  is  the  stuff  to  put  on  the  fingers  to 
make  them  play  by  rubbing  round  the  top  ?  ” 

Razor  Setting.  —  Village  Shaver  writes:— 
“Will  any  reader  please  give  me  information  on 
the  art  of  razor  setting  and  stropping  correctly? 
Also,  where  could  I  procure  the  necessary  materials 
for  above,  and  the  proper  method  of  using  the 
cavalry  strop ?  ” — (.You  should  consult  Work,  No. 
105,  page  7.) 

Gold  and  Silver  Braid.— Admirer  of  “  Work  ’’ 
writes: — “Will  someone  who  has  had  experience 
kindly  advise  what  is  the  best  thing  to  clean  the 
silver  ornaments  and  braid  on  officer's  uniform,  to 
give  them  that  beautiful  dead  white  appearance; 
also  gold  ones ;  how  to  apply  it,  and  where  it  can  be 
obtained?  ’’ 

Horse-hoof  Parings.— M.  ( Holloway )  writes:— 
“Can  any  reader  kindly  inform  me  how  to  dissolve 
these,  and,  if  there  are  different  ways,  the  quickest 
and  the  best  ?  ” 

Canvas  Canoe. — W.  F.  ( Glasgow )  writes:— 
“  Will  any  reader  kindly  inform  me  through  ‘  Shop  ’ 
how  to  make  a  canvas  canoe?” 


Printing,  Paper,  Stationery,  etc  — G.  L.  ( Pop¬ 
lar )  writes  :— “  Will  any  reader  kindly  give  par¬ 
ticulars  of  a  book  or  books  on  the  above  subjects, 
containing  technical  terms  used  in  printing,  and 
signs  used  for  alterations  of  proofs,  etc. ;  and  hints 
how  to  tell  different  kinds  of  paper?” 

Wind  Wheel  Driver.— Young  Smith  writes  :— 
“  Will  some  kind  leader  inform  me  whether  there 
has  been  any  invention  brought  out  in  the  way  of  a 
wind  wheel  for  the  purpose  of  driving  small 
machinery,  such  as  a  small  lathe  or  chaff-cutter, 
etc.  ?  Plans  of  same,  or  the  address  of  makers, 
would  oblige.” 


IV. — Questions  Answered  by  Correspondents. 

Sash  Beads.  —  Nil  Desperandum  writes,  in 
answer  to  H.  F.  ( Ilamsbury i)  (see  No.  171,  page 
238):  —  “I  send  the  following  instructions  and 
sketch,  the  latter  not  being  drawn  to  any  scale :— To 
determine  the  necessary  bevel  at  the  head  for  the 
casement  to  open,  draw  a  line  from  the  centre  of 
pivot  to  x,  or  back  of  rebate.  Then  make  x  y 
square  to  this  line ;  this  will  give  the  splay  required 
for  the  casement  to  clear  when  opened.  To  cut  the 
beads,  draw  the  casement  when  open  with  bead 


lines  on  ;  then  from  the  centre  to  a  draw  aline,  and 
make  this  line,  and  the  line,  a  o,  at  right  angles— 
viz.,  square;  bo  is  the  same,  and  a’  o’  and  b'  o' 
show  the  points  when  the  sash  is  open.  The  por¬ 
tions  of  the  beads  shown  by  the  grain  of  the  wood 
are  fixed  to  sash  frame,  as  also  are  the  outside  bead 
at  head,  and  inside  bead  on  sill.  The  remaining 
ortions,  including  inside  bead  at  head  (and  outside 
ead  at  sill,  if  there  were  one  fixed),  would  require 
to  be  nailed  on  to  the  sash  itself  and  to  open 
with  it.’’ 

H.  E.  B.  Monogram.— W.  J.  B.  ( Londonderry ) 
writes:— “The  monogram  H.  E.  B.  (see  Work, 
No.  165,  page  112)  was  sent  for  Win  by  me,  and  not 
by  F.  J.  K.  (Tufncll  Park I,  as  stated.” 

Drawing.— D.  B.  Y.  ( East  Grinstcad)  writes,  in 
reply  to  Reader  ( Clonviel ).  to  say  he  may  be  able 
to  assist  him  if  he  gives  more  particulars. 

Paint.— G.  P.  ( London ,  S.E.)  writes  to  C.  J. 
( Chester )  (see  No.  172,  page  253):—"  Balmain’s  lumi¬ 
nous  paint  is  on  sale  at  the  Crystal  Palace.  An 
agency  has  long  been  established  there.” 


V.— Letters  Received. 

Questions  have  been  received  trom  the  following  corres- 
rondentg,  andanswers  only  awnit  space  in  Shot,  upon  which 
there  is  trreai  pressure: — Spiuits:  E.  D.  (H’esfc  Kensington 
Park) ;  Phono  ;  W.  W.  (Grawsend) ;  J.  H.  ( Bradford ) ;  W.  McS. 
(Glasgow);  Leo;  A.  L.  C.  (Camberwell) :  A.  W.  R.  ( Kilim  m . 
N.  TP.)  ;  V.  W.  ( Dewsbury ) :  B.  T.  ( Bamsbnry )  ;  C.  E.  F.  ( Clapham , 
S.1F.);  W.  S.  L.  (Canning  Town);  J.  S.  Q.  (Paris);  H.  G.  C. 
(Axbridge):  J.  W.  M.  ( Birmingham )  :  H.  S. ;  J.  P.  (Newcastle i  ; 
Pokzee:  C.  R.  (Acton,  W.);  W.  A.  (Xacto?i) :  T.  P.  (Bray); 
A.  D.  S. 1  New  Brighton) ;  A.  T.  ( London ,  JY.  ;  A.  S.  A  .(Aberdeen ' ; 
W.  N.  (No  Address);  H.  S.  A.  (Crewe)  ;  W.  M.  (Salt leg)  ;  \Y.  B. 
(Nort.ham);  P.  I\.  (Gateshead):  Painter;  E.  L.  ( Wakefield)  ; 
Young  Sportsman;  Fish;  Joiner;  ,f.  W.  B.  ( Castleford) : 
Oxy  ;  Try  Again;  J.  B.  t  Widncs' :  J.  D.  (Manchester^  ; 

f.  P.  (Bristol);  High  Press:  J.  B.  (Ash  ton-under- Lyne) ; 
Zetetic  ;  A.  M.  R.  (Golden  Square );  M.  A.  &  Co.  (Nottingham). 


“WORK”  PRIZE  SCHEME. 

THIRD  COMPETITION. 

Escape  from  Fire  Device. 

For  the  three  best  suggestions  for  an  ap¬ 
pliance,  plan,  or  practical  idea  for  Escape 
from  Fire,  the  following  prizes  will  be 
awarded — 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

For  Full  Conditions  see  Previous 
Numbers. 

All  Descriptions  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Copies  of  MSS.  and  Diawings  to  be  retained 
by  the  competitors,  as  in  no  ease  can  the  return 
of  MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection  as  deter¬ 
mined  upon  is  to  be  final. 

All  manuscripts  intended  for  the 
“Escape  from  Fire  Device”  Com¬ 
petition  must  be  addressed  to  the 
Editor  of  Work,  c/o  Cassell  &  Co., 
Ld.,  Ludgate  Hill,  London,  E.C.  They 
must  reach  him  on  or  before  Satur¬ 
day,  August  27,  endorsed,  “Escape 
from  Fire  Device  ”  Competition. 


NOTICE  TO  READERS. 

Next  Week’s  issue  (No.  181)  will  contain, 
among  other  interesting  articles — 
Jewellers’  Enamel  and  Enamelling. 
How  to  Make  a  Check  Cash  Till. 
Stage  Draping  and  Draperies. 
Dividing  Flower  Tub. 

Bachelor’s  Bookcase. 

Cleading  Vertical  Boilers. 

*0*  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [5  K 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  I4  R 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  tor  marking  out  eight  alphabets, 
only  is.  — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
—  ico  Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  TOO  Carving,  too 
Repoussd,  30  Fret  Brackets,  100  Sign  Writers’  Stencils  (ail 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is.  ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [1 S 

Chip  Carving. — New  registered  tools,  one-fourth  the 
labour.  12  sheets  chip-carving  designs  ;  12  w'ood-carvmg 
do.  ;  12  fret-cutting  do.  ;  is.  per  set.  List  of  tools  on  appli¬ 
cation. — Buckley,  Teacher  of  Wood  Carving,  Mirfield, 
Yorks.  |  HR 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  [12  R 

For  Sale  (30s.),  Water  Motor,  as  described  in  No.  175 
of  Work,  with  governor,  or  exchange  Model  Engine. — A. 
Johnston,  Lhanbryde,  N.B.  I»s 

Multiple  Moulding  and  Rebate  Cutter.  Cuts  12 
beautiful  mouldings.  Price  2s.  3d.  Robson,  56,  Yilliers 
Terrace,  Leeds.  13  s 

Amateurs  and  Technical  School  Worksh  p  Managers 
should  call  at  100,  Houndsditch,  London,  and  see  large 
stock,  or  send  2d.  for  the  Monthly  Register,  containing 
nearly  4.00a  lots  of  New  and  Second-hand  Engines,  and 
Engineers’  and  Wocdworkers’  Tools,  and  all  kinds  of 
Machinery. — Address,  Editor,  Britannia  Tool  Factory, 
Colchester, 

Best  Book  on  the  Lathe,  including  Screw  Cutting, 
3s.,  post  Iree.  Published  and  sold  by  Britannia  Co.,  as 
above. 

What  Offs rs  ?— Vols.  I.,  II.,  and  III.  of  Work  for 
Sale,  in  good  condition. — Address,  J.  R.  Elwell,  35,  East 
Park  Terrace,  Southampton.  [4  s 
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TOOLS  I  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


MELHUISH’S  “e  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SON'S  &  Co.5 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


JEI E  T - K,  3ES  S I S T I JN  GS- 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

rOLHURST  SOKT, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

{See  “Work”  of  the  gth  January ,  1892.) 


amateur  photography. 

Three  Gold  Medals ,  Tasmanian  Exhibition ,  1892. 

The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 


MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 

Cameras,  Tripods,  Pressure  Frames,  etc., 

At  in  many  cases  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  to  clear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared, 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms — Strictly  CASH  WITH  ORDER.  If  Goods  on  receipt  do  not 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED,  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  Eist  sent  post  free  on  application  to 


J.  H.  SKINNER  &  CO., 

Manufacturers  of  Photographic  Apparatus ,  etc.. 


W  Depart.,  EAST  DBREEAM,  NORFOLK. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en- 
dorsing  enve¬ 
lopes.  cheques^ 
postal  caids, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattem 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter, 2s. each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 


AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  f  rice  64.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILL.USTRA.TED  CATALOGUE . 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.t  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203.  SHAFTESBURY  AVENUE ,  W. C. 

(Late  of  76,  High  Holborn). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  188*;.  Please  name  *his  Paper  when  writing. 


BRITISH  CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great 
variety.  Over  1,000  new  and  second-hand 
machines.  Prices,  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5000  Testimonials. 
Free.  British  Cvcle 
MFG.  CO.,45,Everton  Rd., 
Liverpool:  Manchester  De¬ 
pot:  6,  Palatine  Bldgs., 
Victoria  Street;  London 
Works,  Showrooms,  and 
Cycling  School:  42,  High 
riTifaBlkigg  Street,  Camden  Town. 

’HE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

is  its  name  implies,  transfers  natural  wood  q 

I  d  marble  veins  to  any  painted  surface, 

i  mpletely  surpassing  all  hand  work, 

1  account  of  its  perfect  re- 

mblance  to  the  natural  a 

and  varnish 

>od,  and  its  highly one  yard  takes  five 
artistic  finish.  minutes  ;  cost  of  mate- 

jfc  rial  only  id.  Send  Is.  3d. 

for  sample  yards  of  different 
Oak  drains,  or  2s.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
\  Paper  of  July  4th,  1891.  Over  100 

designs  in  wood  and  marble.  Various 
!  Sr  shades  and  grains  to  select  from. 

GHORGE  3E3BS-  Gf-EX*, 

CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

j  Use  only  the  PATENT  Transfer  Craining  Paper. 

BE  WARE  o /  useless ,  spurious  imitations. 


ESTABLISHED  1851. 

glRKBECKl  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ,£100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


Prize  Competition 

COUPON. 


“Escape  from  Fire 
Device.” 


THIS  COUPON  13  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  “WORK.” 


Tleu)  zferiald. 


Now  Heady,  Part  1,  price  7d.,  of  an 

Entirely  Hew  Work, 

ENTITLED 

Old  and  New  Paris. 

Profusely  Illustrated. 

The  most  Complete,  Popular,  and  Fully- 
Illustrated  Descriptive  and  Historical 
Account  of  Paris,  Past  and  Present,  ever 
published. 

***  With  Part  1  is  issued  a  Large  Map  in  Colours  of 
Paris  and  its  Environs,  expressly  prepared. 


Now  Heady,  Part  1,  price  7d., 

of  the  New  Serial  Issue  of 


CASSELL’S 


Universal  History. 

WITH  ABOUT 

800  ILLUSTRATIONS. 


MONTHLY,  4d. 

CASSELL’S  TIME  TABLES 

AND 

Through-Route  Glance-Guide. 


With  Part  i  is  issued  a  Large  Tinted 
Presentation  Plate. 

“The  man  who  reads  and  knows  Cassell’s  Universal 
History— and  it  presents  no  difficulties  for  the  plainest 
and  humblest  readers— will  have  a  better  acquaintance  with 
history  than  most  men  bring  from  a  long  school  and  college 
career.” — Birmingham  Post. 

Cassell  &  Company,  Limited,  Ludgate  Hill.  London. 
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WORTH  A  GUINEA  A  BOX. 

BEECHAM’S  PILLS 

FOR  ALL 

Bilious  and  Nervous  Disorders,  such  as 
Siok  Headache, 

Constipation, 

Weak  Stomach, 

- - g - 

Impaired  Digestion, 

Disordered  Liver,  and  for  Female  Ailments. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helen’s,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  94d.,  Is.  lid.,  and  2s.  9d.  each.  Full  Directions 

with  each  Box. 


BEECHAM’S  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents 
decay.  It  is  composed  of  the  best-known  ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious 
deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste 
need  occur ;  the  packages  are  pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling-bag. 

Of  all  Druggists,  or  from  the  Proprietor,  One  Shilling,  postage  paid. 


PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers— 

BOOTH  BROTHERS, 

TOOL  M  A  K  PUS,  DUB  L  IN. 
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London  Warehouse:  12  4,  NEWGATE  ST. 


IMPORTANT  NOTICE. — A  NEW  and  ENLARGED  SERIES  of 

Cassell’s  Saturday  Journal 

Will  be  commenced  with  the  WEEKLY  NUMBER  published  on  SEPT.  21,  price  Id. 
Orders  should  be  given  at  once  for  the  First  Number  of  the  New  and  Enlarged  Series  of  Cassell’s  Saturday  Journal. 

*„*  A  Prospectus  giving  full  particulars  of  the  New  Series  will  be  sent  post  free  on  application  to 
CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

O: y  DIRTY  AKD  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T,  FAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


FRETWORK  AND  CARVING. 

Highest  Award — GOLD  MEDAL. 

MACHINES,  DESICNS,  TOOLS,  WOOD,  MIRRORS 
HINCES,  AND  VARNISH,  &c. 

Fretwork  Outfits,  is.  4d.,  2s.  6d.,  3s.  6d.,  and 
5s.  6d.  each. 


Sets  of  Twelve  Jiest  Carving 
Tools ,  with  lioxicood  Handles, 

10s.  free. 

All  Materials  and  Tools  supplied  for  Fret¬ 
work,  Carving,  Picture  Framing,  Brass, 

Leather,  and  Burnt  Wood  Work. 

Our  Catalogue,  acknowledged  the  mosta 
complete,  with  1,000  Illustrations,  and 
all  Instructions,  free  for  six  stamps. 

HARGER  BROS.,  Settle,  Yorks 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvage,  London,  E.C. 
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WORK  WORLD. 


A  valuable  bed  of  coalhasjust  been  traced 
at  Ashton-under-Lyne,  which  is  estimated 
to  yield  over  230,000,000  tons. 

*  * 

In  one  day  the  human  body  generates 
enough  heat  to  melt  forty  pounds  of  ice  and 
raise  it  to  boiling  heat.  A  marvellous 
machine  this  human  frame  ! 

*  # 

A  scheme  for  amalgamating  all  the  build¬ 
ing  trades  in  Philadelphia  makes  progress. 
The  idea  is  to  avoid  strikes,  and  more 
agreement  between  employers  and  employed. 
#  * 

Wood  properly  treated  may  be  moulded 
in  blocks  in  the  shape  of  bricks.  A  hotel 
built  in  Hamburg  entirely  of  compressed 
wood  is  as  hard  as  iron,  and  rendered  abso¬ 
lutely  proof  against  fire  and  the  attack  of 
insects  by  chemical  processes. 

*  * 

Krupp,  of  Germany,  will  exhibit  at  the 
World’s  Fair  the  biggest  cannon  ever  con¬ 
structed.  It  will  weigh  122  tons.  The 
special  car  on  which  the  cannon  will  be 
shipped  will  itself  weigh  nearly  20  tons,  so 
that  almost  142  tons  will  be  comprised  in  a 

single  load. 

*  * 

At  last  the  dry  collodion  process  plates 
are  on  the  market.  The  advantages  which 
they  possess  cannot  be  disputed : — a  clear 
glass  in  the  shadows,  suitableness  for  lan¬ 
tern  slides,  fine  results  in  copying,  freedom 
from  halation,  and  rapidity  in  the  develop¬ 
ing  and  washing  processes. 

*  * 

An  idea  is  on  foot  for  a  trial  of  speed  of 
English  and  American  locomotives  between 
New  York  and  Chicago  during  the  Colum¬ 
bian  Exposition.  The  plan  is  to  bring  over 
an  English  engine  of  the  latest  pattern,  with 
fuel  and  crew  included,  so  that  the  test  may 
be  fair.  Given  equal  conditions,  we  believe 
the  English  would  win  on  all  points — easily. 

*  * 

“  Sand  Cement,”  made  by  mixing  hydraulic 
cement  with  sand,  gravel,  or  ballast,  has 
been  patented.  The  idea  of  “hydraulic” 


cement  is  novel.  We  know  of  cements  that 
resist  the  action  of  water — all  limes  that 
burn  buff  colour  do  this  ;  the  best  is  the 
barrow  lime  of  Leicester — but  water-pipes 
made  of  cement  would  be  new  to  us.  Where 
was  the  inventor’s  adviser  1 

*  * 

Diving  dresses  in  the  pearl  fisheries  of 
Tahiti  are  to  be  abolished,  as  being  injurious 
to  the  interests  of  the  natives  who  depend 
upon  that  industry  for  their  living.  It  is 
also  considered  unadvisable  to  fish  at  greater 
depths  than  ten  fathoms,  as  beyond  that  the 
shells  are  mostly  important  for  reproduction, 
and  to  destroy  them  will  be  to  ruin  the 
fisheries. 

*  * 

In  an  electric  arc  the  positive  pole  is 
hotter  than  the  negative,  the  positive  show¬ 
ing  a  temperature  of  about  4,000°  C.,  the 
negative  showing  a  temperature  of  3,000°  to 
3,500°  C.  This  difference  of  temperature 
produces  a  counter  electromotive  force  which 
acts  like  ohmic  resistance.  The  cause  of  the 
positive  pole  wearing  away  twice  as  fast  as 
the  negative  is  due  to  this  difference  in 
temperature. 

*  * 

Some  trials  of  anti-fouling  paints  upon 
English  warships  show  that  a  French  com¬ 
position  introduced  by  our  Naval  Attache 
at  Paris  is  likely  to  be  largely  adopted.  It 
was  applied  to  the  hull  of  the  Ccimperdoivn , 
which  vessel,  when  recently  docked  at  Ports¬ 
mouth,  after  a  ten  months”cruise  as  flagship 
of  the  Channel  Fleet,  presented  an  excep¬ 
tionally  clean  and  satisfactory  appearance. 
The  composition  is  to  be  again  applied  to 
the  vessel. 

*  * 

In  a  new  pneumatic  tool  for  caulking  the 
joints  of  steam  boilers,  a  chisel  edge  is  given 
a  rapid  reciprocating  motion  by  the  action 
of  a  small  piston  driven  by  compressed  air. 
Held  in  one  hand,  the  instrument  requires 
little  pressure  to  keep  it  to  its  work.  Some 
hundreds  of  blows  are  struck  per  minute. 
One  feature  of  the  appliance  is  that  it  can 
be  used  in  awkward  places  where  it  is 
difficult  to  use  the  ordinary  hammer  and 
caulking  tool. 

#  * 

The  lifting  of  a  railway  station  has  been 
accomplished  at  Frodsham,  in  Cheshire.  The 


station  being  too  small  for  the  joint  lines 
running  into  it,  and  in  order  to  obtain 
increased  platform  accommodation,  it  was 
decided  to  remove  the  station-master’s  house, 
booking-office,  and  general  waiting-rooms 
about  6  ft.  back.  With  the  aid  of  eleven 
powerful  jacks,  the  whole  erection,  weighing 
about  400  tons,  was  moved  en  bloc  into  its 
new  position.  A  cracked  chimney  stack 
only  marred  the  operation. 

*  * 

Engineers,  when  letting  eccentric  straps 
together,  should  have  a  trammel  gauge  or 
piece  of  l  in.  wire  turned  down  at  each  end 
and  sharpened  at  the-  points.  When  the 
engine  is  in  good  order  a  centre  mark  should 
be  made  on  the  stuffing-box,  and  another  on 
the  slide-rod  or  eccentric-rod,  then  make  the 
trammel  gauge  to  suit  this  distance  when 
the  engine  is  on  one  of  its  dead  centres. 
This  will  save  time ;  the  slide-valve  can  be 
lined  up,  without  breaking  the  joint  of  the 
steam-chest  cover,  by  placing  liners  at  the 
foot  of  the  eccentric-rod. 

*  * 

An  instrument  for  testing  the  magnetic 
propertiesof  iron  and  steel  has  been  invented. 
An  aluminium  wire,  30  in.  long,  suspended 
vertically  by  a  wire,  carries  at  the  top  a 
magnet  fixed  at  right  angles  thereto.  The 
lower  end  carries  a  light  fork,  across  which 
a  fibre  is  stretched  to  carry  a  mirror  at  right 
angles  to  itself.  The  specimen  of  iron  is 
placed  in  a  magnetising  coil  near  the  mirror, 
and  the  current  also  passes  through  a  coil 
placed  near  the  upper  magnet.  The  motion 
of  the  mirror  is  observed  by  the  aid  of  a  spot 
of  light  which,  as  the  current  is  varied,  traces 
out  curves  of  magnetic  variation. 

*  * 
Temperatures  in  deep  borings  in  America 
are  interesting.  One  boring,  5  in.  in 
diameter  and  4,500  ft.  deep,  lined  with  iron 
pipe,  was  dry  except  where  water  had  accu¬ 
mulated  at  the  bottom.  It  was  found  that 
the  temperature  became  higher  by  about 
1°  Fahr.  for  every  82  ft.  increase  of  depth. 
As  the  boring  was  continued,  the  increase 
of  temperature  became  somewhat  higher  ;  at 
a  depth  of  4,462  ft.  it  was  110-15°  Fahr.,  that 
at  the  surface  being  51°.  No  law  can  be 
formulated  on  the  subject,  because  the 
crust  of  the  earth  is  not  homogeneous.  In 
the  instance  cited  the  fact  of  the  bore-hole 
being  lined  with  iron  may  have  rendered 
the  thermometer  readings  inaccurate. 
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JEWELLERS’  ENAMEL  AND  ENAMEL¬ 
LING. 

BY  H.  S.  GOLDSMITH. 

Extract  prom  Syllabus  op  the  City  and  Guilds 
op  London  Institute  for  the  Advancement 
op  Technical  Education — Definition  of  an 
Enamel  :  Its  Qualities  and  Uses— Classes 
op  Ornamental  Enamel — Champ-leve,  Cloi¬ 
sonne,  and  Enamel  Painting,  Illustrated  by 
Diagrams  and  Examples  of  Holbein  Work 
— Jeypore  Enamels — French  Cloisonne. 
These  short  papers  were  written  as  an  at¬ 
tempt  at  giving  such  in¬ 
formation  to  the  students  of 
the  ordinary  grade  of  gold¬ 
smiths’  work  as  would  be 
useful  to  them  in  the  course 
of  their  business,  as  well  as 
in  their  examination  for 
prizes  and  certificates  next 
May,  and  to  deal  with  mat¬ 
ters  not  spoken  of  in  their 
text-books. 

In  the  syllabus  issued  by 
the  “  City  and  Guilds  of 
London  Institute  for  the 
Advancement  of  Technical 
Education  ”  the  subject  is 
mentioned  in  these  words : — 

“Enamelling.  —  Difference 
between  champ-leve,  cloi¬ 
sonne,  and  enamel  painting, 
with  some  account  of  their 
principles  and  practice.” 

The  writer  asks  leave  to 
state  that  the  following  re¬ 
marks  will  not  be  strictly 
and  rigorously  held  within 
such  bounds  as  may  seem 
to  be  defined  in  the  above 
quotation ;  for  liberty  has 
been  taken  to  refer  to  other 
— but,  it  is  hoped,  not  irrele¬ 
vant — matters. 

Definition  of  an  Enamel. 

— Enamelling — at  any  rate, 
for  jewellers — can  be  defined 
as  an  opaque  or  transparent 
vitreous  glaze  fused  to  a 
metallic  surface.  It  is  used 
by  goldsmiths  to  embellish 
jewellery,  by  giving  variety 
of  colour  and  surface  to  the 
different  ornaments  ;  and  it 
is  used  by  other  trades  for 
other  purposes :  from  enamel¬ 
ling  a  street-sign  or  the 
number  of  a  cab  to  lining  a 
saucepan.  With  us  it  is 
employed  mainly  for  its 
artistic  qualities,  on  account 
of  the  many  beautiful 
colours  it  can  give  us ;  with 
others,  its  more  prosaic,  but 
not  the  less  valuable,  quali¬ 
ties  of  permanence  and 
non-corrosiveness  are  more 
valued,  as  the  readers  of  Work  well  know. 

Classes  of  Enamel  Work. — The  first  two 
terms  made  use  of  in  the  extract  from  the 
“City  and  Guilds’  Syllabus  ”  are  champ-leve 
and  cloisonne.  These  are  the  names  of  two 
classes  into  which  enamels  are  divided,  but 
they  refer  entirely  to  the  -way  in  which  the 
work  is  prepared  for  the  reception  of  the 
enamel  (Fig.  1,  a,  b,  and  c  c',  and  Fig.  2,  a, 
show  them  in  their  simplest  form),  while 
enamel  painting  deals  with  the  surface  only 
of  an  already  prepared  enamel  plaque  (shown 
diagramatically  in  Fig.  3). 

Enamel  Painting  is  a  process  in  itself  very 
much  like  water-colour  painting :  the  colours 
are  laid  on  in  a  powdered  condition  with  a 
volatile  oil,  just  as  water-colours  may  be 


laid  on  paper  with  water  as  a  vehicle.  The 
difference  is  that  enamel  colours  are  fixed, 
and  to  a  great  extent  developed ,  by  fire, 
while  water-colours  undergo  no  further  de¬ 
velopment.  More  will  be  said  on  this  sub¬ 
ject  later  on. 

It  being  understood  that  enamel  painting 
has  to  do  with  the  surface  of  a  piece  of 
enamel,  and  that  the  two  terms  champ-leve 
and  cloisonne  have  to  do  only  with  the  form 
of  the  supporting  material,  it  follows  that 
an  enamel  painting  may  be  a  cloisonne  or  a 


Jewellers’  Enamel  and  Enamelling’.  Fig.  1.— A,  Simplest  Form  of  Champ-leve 
Enamel— with  hollow  cut  out ;  A',  as  applied  in  an  Enamel  Brooch  oi  Holbein ; 
A",  as  applied  in  the  Modem  Holbein  Work  ;  B,  Another  Form  oi  Champ-leve, 
where  the  Metal  is  chased  into  Hollows  of  the  desired  Shape  ;  B',  as  applied  in 
Indian  Work :  the  sketch  is  taken  from  part  of  a  Necklace  ;  C,  C’,  a  Third  Form 
of  Champ-lev6,  the  Enamel  encrusting  or  enclosing  the  Metal,  either  partly  or 
entirely.  Fig.  2. — A,  Simplest  Type  of  Cloisonne  Enamel— a  Cloison  filled  with 
Enamel ;  B,  Drawing  of  a  French  Cloisonne  Plaque  :  B’,  Lowest  Branch  of  same, 
showing  how  Wires  or  Ribbons  are  shaped  to  form  Cloisons  and  the  Number 
of  Pieces  (Thirty-three).  Fig.  3.— Section  of  an  Enamel  Painted  Plaque— 1st  Top 
thin  dark  Layer  represents  Enamel  Paint ;  2nd  Layer  is  the  Enamel  Ground ; 
3rd,  Metal ;  4th,  Enamel  for  strengthening  purposes. 

champ-lev6  enamel  as  well  as  an  enamel 
painting  :  not  that  enamel  paintings  are,  as 
a  rule,  clone  on  plates  prepared  d  la  cloisonne, 
but  on  a  plaque  of  gold  or  copper,  encrusted 
with  two  qualities  of  enamel  under  certain 
defined  conditions. 

The  two  French  terms  champ-lev 6  and 
cloisonne  seem  to  ask  for  an  explanation  of 
their  meaning.  Champ-leve  means  that  the 
ground  or  field  which  is  to  support  the 
enamel  is  either  chased  into  hollows,  if  the 
metal  is  thin  (Fig.  1,  b),  or  has  hollows  dug 
out  if  the  metal  is  stout  enough  (Fig.  1,  a)  ; 
the  hollows  or  grooves  being,  of  course,  made 
of  the  desired  pattern  that  the  enamel  is  to 
take. 

Champ-leve  enamels,  then,  will  be  those 


where  the  surface  of  the  article  is  altered  to 
a  suitable  condition  to  receive  the  enamel, 
either  by  the  formation  of  grooves,  hollows, 
or  shelves;  and  the  same  name  is  given  to 
enamel  work  even  when  the  article  is  quite, 
or  only  partially,  enclosed  in  enamel  (Fig.  1, 
c,  etc.),  this  last  mentioned  being  more  often 
called  the  Cinque-cento  or  Cellini  style  when 
applied  to  boldly-modelled  ornament.  It  is 
well  shown  in  several  enamel  articles  in  the 
South  Kensington  Museum,  but  particularly 
in  a  book-cover  or  case  for  a  missal  said  to 
have  belonged  to  Henrietta, 
Maria,  Queen  of  Charles  I. 
(No.  736.64).  It  is  at  present 
in  the  Prince  Consort’s 
Gallery,  where  also  is  the’ 
small  cup  we  shall  shortly 
refer  to. 

All  the  parts  of  Fig.  1  are 
mere  diagrams,  to  illustrate 
the  variations  in  their  sin> 
plest  possible  forms. 

Holbein  Style  of  Enamel ~ 
— Of  the  two  more  ordi¬ 
nary  varieties  of  champ- 
leve  three  examples  can  be 
shown.  Fig.  1,  a',  is  a  copy 
from  some  genuine  designs 
of  Holbein  ;  and  if  it  were 
made  up  in  what  we  call 
the  Holbein  style,  the  varied 
pattern  would  be  brought 
out  in  many  different  colours 
of  enamel  :  such  as  green, 
red,  white,  black,  and  blue. 

A  genuine  sketch  has  been 
preferred  for  evident  rea¬ 
sons,  but  it  would  hardly 
be  fair  to  pass  over  the 
modern  Holbein  work,  in 
which  stones  in  raised  set¬ 
tings  are  alternated  with  a 
severe  and  ugly  form  (as 
shown  in  Fig.  1,  \".) 

This  shape  is  more  or 
less  toned  down  by  varying, 
the  colours  of  the  enamels 
in  the  five  partitions,  and 
would  probably  have  a  few 
scrolls  running  from  it.  The 
scrolls  might  be  gold  and 
the  ground  black  ;  but  there 
is  nothing  fixed  with  regard 
to  this  class  of  work,  except 
that  a  good  contrast  of 
euamel  colours  and  of  gold 
was  to  be  attained. 

The  plate  to  form  the 
article  •would  be  either  fiat 
or  in  some  simple  raised 
form  ;  the  enamels  would 
be  run  into  hollows  that 
were  engraved  out,  and  the 
whole  of  the  enamel  pol¬ 
ished  off  quite  smooth,  this 
being  in  complete  contrast 
to  the  raised  or  Cinque-cento  style,  shown 
in  its  simplest  form  in  Fig.  1,  c. 

Indian  ( Jeypore )  Enamel. — For  an  ex¬ 
ample  of  champ-leve,  where  the  ground  is 
chased  into  hollows,  the  best  example  is 
Indian  work. 

The  sketch.  Fig.  1,  b',  is  the  back  view  of 
part  of  a  necklace,  two  squares  out  of  six¬ 
teen,  with  pearls  connecting  them.  The 
colours  would  most  probably  be  crimson  for 
the  dowers  and  green  for  the  leaves.  There 
are  dozens  of  examples  of  this  sort  of  work 
in  the  Indian  section  of  the  South  Kensing¬ 
ton  Museum,  and  they  are  to  be  met  with  in 
nearly  all  art  collections. 

The  gold  used  is  very  nearly  pure,  and  is 
extremely  thin.  The  purity,  combined  with 
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its  tenuity,  of  course  greatly  facilitates  the 
formation  of  the  different-shaped  hollows, 
and  also  brings  out  the  enamel  colours  in 
their  highest  degree  ;  but  being  too  weak 
for  wear,  it  is  always  filled  in  with  a  pitch- 
like  substance  before  the  stones  are  set  in. 

CloisonnS  {or  in  cells). — This  term  comes 
from  the  French  word,  “cloison”  (a  par¬ 
tition  wall) ;  and,  as  one  would  expect,  for 
this  class  of  work  the  surface  is  divided 
into  separate  parts  by  soldering  properly 
shaped  partitions  or  ribbons  at  right  angles 
to  the  surface,  so  that  different  enclosures 
are  formed.  This  is  sometimes  called  fili¬ 
gree  enamel,  or  Byzantine  style.  Into  these 
enclosures,  or  “cloisons,”  the  enamel  is  fused. 

The  best  examples  of 
modern  cloisonne  are  pro¬ 
duced  by  the  Japanese  and 
the  French,  the  latter  using 
it  for  jewellery  to  a  great 
extent,  and  the  former  for 
many  other  articles,  vases 
included  ;  and  on  some  of 
the  vases  the  work  is  even 
finer  than  the  French  put 
on  their  jewellery,  fine  as 
that  is. 

The  finished  example  given 
here  (Fig.  2,  b)  is  sketched 
from  a  series  of  four  stages, 
showing  (1)  the  design,  (2) 
the  gold  plate  with  cloisons 
soldered  on,  (3)  first  stage  of 
enamelling,  (4)  the  finished 
article.  These  were  pre¬ 
sented  to  the  South  Kensing¬ 
ton  Museum  by  Monsieur  A. 

Falaize,  aine,  and  are  num¬ 
bered  1772  to  1772c. — 69. 

They  are  at  present  in  the 
Western  Galleries,  where 
most  of  the  modern  jewel¬ 
lery  is. 

To  give  a  clear  idea  of 
the  number  of  pieces  that 
go  to  make  up  a  cloisonne 
enamel,  the  lowest  branch 
is  here  shown  (Fig.  2,  b') 
separated,  and  thirty  -  three 
pieces  are  in  that  portion 
alone.  The  full  number  can 
be  counted  by  anybody 
curious  in  the  matter,  and 
possessed  of  sufficient  pa¬ 
tience  to  make  a  pilgrimage 
for  that  purpose  to  the 
Museum. 

The  finest  examples  of 
Japanese  cloisonne  are  now 
seen  in  the  shop  window 
of  Messrs.  Halstaff  & 

Hannaford,  Regent  Street, 

W.  The  jars  are  decorated  with  a  minute¬ 
ness  and  refinement  almost  incredible. 

These  two  classes  of  enamel  work  — 
champ-leve  and  cloisonnd — have  both  the 
same  practical  object  in  view,  which  is 
the  formation  of  cells  to  keep  the  colours 
separated  and  to  protect  the  enamel,  by 
giving  depth  to  obtain  a  firm  hold,  as  well 
as  to  guard  it  from  risk  of  danger  by 
blow's  on  its  thin  edges.  Depth  is  also 
required  to  obtain  richness  of  colour  in 
many  cases.  Less  depth  is  required  than 
would  be  thought  necessary  by  most 
people ;  but  slight  as  it  is,  it  does  away 
with  the  extremely  thin  and  weak  edge 
that  an  enamel  would  naturally  have  if 
left  in  the  condition  that  it  would  take 
after  being  fused. 

_  Cloisons. — The  partitions  (Fig.  2)'  which 
give  the  name  to  the  cloisonne  enamel  are 
not  always  made  of  flat  pieces  soldered  at 


right  angles  to  the  work.  The  cloisons  are 
still  cloisons  even  if  round  or  twisted  wire 
is  used  to  form  the  partitions  ;  and  so  that 
the  enclosed  spaces,  the  cells,  or  the  com¬ 
partments  for  the  reception  of  the  enamel 
are  placed  on  and  fixed  to  the  work,  it  will 
belong  to  the  “  cloisonne  ”  style  ;  while  if 
the  base  itself  be  prepared  by  cutting  a  por¬ 
tion  out,  or  by  being  chased  into  hollows, 
or  is  enclosed  in  enamel,  then  the  title 
“  champ-leve  ”  will  belong  to  it. 

The  next  paper  will  deal  with  the  more 
uncommon  varieties — with  false  enamels 
and  niello ;  the  third  with  the  preparation 
of  work  for  enamel ;  the  fourth  with  the 
process  of  enamelling. 
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Check  Cash  TUI.  Fig.  1.— Sectional  Elevation.  Fig.  2. — Transverse  Section.  Fig.  3. — 
Plan,  Lid  removed.  Fig.  4. — Front  View,  showing  Handle  for  working  Mechan¬ 
ism.  Fig.  5. — Perspective  View,  showing  Till  and  Top  open. 

TRADESMAN’S  CHECK  CASH  TILL. 

BY  P.  B.  H. 

There  are  several  kinds  of  tills  in  use  to 
prevent  robbery  by  assistants.  The  principle 
is,  however,  somewhat  the  same  in  all  :  so 
I  will,  with  the  above  drawings,  describe 
the  interior  arrangements  of  one  of  the 
many.  I  may  here  say  that  most  of  these 
machines  are  patented,  but  I  have  no  doubt 
one  could  alter  the  mechanism  and  arrange¬ 
ment  to  overcome  the  difficulty.  The  draw¬ 
ings  herewith  respectively  numbered  1  to  5 
will  give  a  clear  idea  of  the  mechanism 
by  which  check  tills  are  worked,  a  is 
a  turned  metal  hollow  roller  about  5|  in. 
diameter,  round  which  the  paper  for  the  ; 
accounts  is  gradually  wrapped,  and  to  which  1 
it  is  first  held  by  means  of  a  small  spring  j 
clip  (a)  fastened  to  one  of  the  arms.  This  ; 


roller,  the  width  of  which  depends  on  the 
width  of  paper  required — which  latter  should 
be  first  settled  by  the  quantity  of  figures 
and  writing  required  in  one  line — turns 
on  a  shaft  (b),  to  which  is  also  fixed 
a  worm  wheel  (b),  driven  by  means  of 
a  worm  (c)  fastened  to  a  longitudinal 
shaft  (c),  which  latter  projects  through  the 
front  end  of  the  till,  and  is  carried  therein 
by  a  suitable  bearing.  On  this  projecting  end 
is  fixed  the  brass  polished  handle  (d),  the 
shape  of  which  can  be  best  seen  in  Fig.  4,  as 
well  as  the  brass  circular  segment  plate  (d) 
against  which  it  works,  and  which  is  fixed, 
part  on  the  box  (e)  and  part  on  the  drawer 
or  till  ( e ).  The  worm  (c)  should  be  single- 
threaded,  and  the  pitch 
should,  in  this  case,  where 
the  worm  wheel  and  cylin¬ 
der  are  almost  of  the  same 
diameter,  equal  the  space 
between  two  lines  of  figures, 
so  that  with  each  revolu¬ 
tion  of  the  shaft  (c)  the 
worm  wheel,  together  with 
the  cylinder  (a),  will  have, 
turned  through  a  space  equal’ 
to  the  space  between  two- 
lines  of  accounts.  The  paper 
(f)  is  carried  rolled  on  a. 
wooden  bobbin  (/),  which 
latter  is  prevented  from  un¬ 
winding  too  quickly  by  the 
spring  (g)  bearing  on  the 
lengthened  end,  and  this; 
spring  should  be  carefully 
adjusted,  so  that  the  tension 
on  the  paper  should  be 
neither  too  great  nor  too- 
little.  I  may  here  remark 
that  the  shaft  (c)  must  not. 
be  turned  backwards,  there¬ 
fore  on  this  shaft,  at  the 
back  of  the  box,  I  have 
fixed  a  ratchet  wheel  (A)  and 
ratchet  (i),  kept  in  position 
by  a  sma’  l  spring. 

The  bell  (g)  is  rung  by 
means  of  a  cam  (j)  on  shaft 

(c) ;  this  cam  (j)  gradually 
moves  the  hammer  (A)  of  the. 
bell  till  the  shaft  (c)  has 
revolved  a  quarter  of  a 
circle  to  the  right  from  its. 
present  position,  when  the 
hammer  (A)  is  driven  against 
the  bell  by  means  of  the 
spring  {l).  The  drawing,  I 
think,  without  more  ex¬ 
planation,  shows  the  me¬ 
chanism  clearly.  The  handle 

(d)  for  working  the  internal 
mechanism  is  of  the  shape 

shown  in  Fig.  4 — that  is,  there  are  two  ears 
on  the  right-hand  side  ;  this  only  allows  the 
till  (e)  to  be  opened  in  one  position  for 
each  revolution  of  the  shaft  (c),  and  that  is 
when  the  handle  (d)  has  performed  one-half 
of  a  revolution  from  its  present  position,  or 
until  the  straight  side  comes  next  the  till  (e), 
when,  by  means  of  a  coiled  spring  (to)  fixed 
to  the  back  of  the  casing,  the  till  (e)  is  forced 
out,  and  when  the  change  has  been  taken  out 
the  till  is  replaced,  and  the  handle  (d)  made 
to  complete  its  revolution. 

An  opening  (k)  is  cut  in  the  top  of  the  box, 
and  gla  s  (l)  inserted,  a  small  slot  ( n )  being 
left  the  full  width  of  the  paper,  so  that  the 
figures  can  be  entered  on  the  paper.  The 
small  rods  are  to  prevent  the  lid  opening 
too  far.  The  methods  of  carrying  the  various 
parts  I  have  left  to  your  own  taste,  and  even 
the  mechanism  could  be  altered  to  suit  any¬ 
thing  you  might  have  at  hand.  In  order, 
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however,  to  leave  it  more  to  your  judgment, 
I  will  give  you  a  few  directions  to  assist  you 
when  using  the  till. 

A  strip  of  paper  (f),  ruled  to  whatever 
design  you  require,  and  long  enough  to 
register  the  transactions  occurring  in  a  day, 
is  placed  on  the  reel  (/),  and  the  end  secured 
by  ay  the  lid  is  then  closed  and  locked.  Just 
before  business  commences  you  enter  on  the 
paper  through  the  opening  (n)  the^  amount 
of  change  to  commence  with.  You  then 
turn  D  until  the  till  springs  out,  so  that  you 
are  enabled  to  insert  the  change.  I  may  say 
that  during  this  half  turn  the  bell  has  rung. 
The  till  is  now  closed,  and 
the  handle  turned  into  posi¬ 
tion,  as  shown  on  drawing. 

During  this  one  revolution 
of  the  handle  the  figures 
written  on  the  paper  have 
been  carried  under  the  glass, 
and  though  they  can  be 
plainly  seen,  they  cannot  be 
altered. 

Suppose  an  article  worth 
6s.  is  bought,  for  which  the 
customer  tenders  10s.,  you 
first  record  the  amount 
through  the  opening  ( n ), 
then  turn  the  handle  to 
the  right  for  a  quarter  of  a 
revolution,  when  the  bell 
rings,  warning  assistants 
that  someone  is  at  the 
till  ;  another  quarter  of  a 
revolution,  and  the  till 
opens,  thus  enabling  you  to 
place  the  10s.  in  and  take 
out  the  change.  You  then 
close  the  till  and  turn  the 
handle  to  position  shown, 
when  the  figures  will  have 
been  carried  forward,  and 
the  paper  left  ready  for 
another  transaction.  Sup¬ 
pose  the  customer  had  ten¬ 
dered  6s.,  and  an  assistant 
wished  to  steal  it,  he  must 
first  omit  to  register  it  and 
also  to  open  the  till,  when 
the  suspicions  of  some  of 
the  people  about  will  be 
aroused  at  not  hearing  the 
bell  sound. 

He  is  a  fortunate  trades¬ 
man  whose  experience  has 
given  him  no  concern  re¬ 
specting  his  till.  Many  an 
ingenious  man  ought  now 
to  be  able  to  make  his  own 
check  cash  till.  Any  difficulty 
could  always  be  remedied  in 
“Shop.” 


BACHELOR’S  BOOKCASE. 

BY  H.  J.  MAEK. 

Introduction— Sides— Shelves— Back  -  rails  — 
Back-boarding — Uprights — Cupboard- door 
Frames  —  Panels—  Brackets  —  Enamelling 
and  Finis. 

Introduction. — I  have  chosen  the  above 
title  on  account  of  this  particular  bookcase 
being  especially  suitable  to  the  requirements 
of  bachelordom,  being  neat  in  appearance 
and  compact,  easily  and  cheaply  made,  and, 
above  all,  being  so  designed  that  it  can  be 
readily  taken  to  pieces,  packed  up  for 
transit,  and  as  readily  put  together  again. 
It  will  hold  between  thirty  and  forty 
volumes,  quite  as  many  as  most  bachelors 
care  to  carry  about  with  them  ;  and  now 
that  winter  is  coming,  and  a  pipe  and  cheer¬ 
ful  fire  are  two  great  factors  of  a  bachelor's 


(or  a  married  man’s)  comfort,  what  can  be 
more  pleasant  than  to  take  some  favourite 
book  or  periodical  from  a  bookcase,  made 
more  enticing  by  the  fact  of  its  being  of 
one’s  own  construction  1  To  my  thinking, 
the  book  seems  to  have  an  additional  flavour 
added  to  it  coming  from  such  a  repository 
than  it  does  from  the  landlady’s  rickety 
shelves,  chiffonier,  or  whatever  receptacle 
it  is  she  provides.  It  stands,  when  finished, 
4  ft.  1  in.  high,  2  ft.  6  in.  long,  and  1  ft.  31  in. 
deep  over  all.  It  is  made  of  deal  and 
mahogany,  and  is  finished  in  enamel  colours 
and  gold — say,  Pavitt’s  Ardenbrite. 


Sides. — The  sides  are  4  ft.  1  in.  high,  1  ft. 
21  in.  wide,  and  1  in.  thick,  and  preferably 
are  shaped  out  of  one  piece  of  stuff.  They 
are  rebated  1  in.  deep  for  the  shelves  and 
£  in.  deep  between  the  two  lower  shelves,  to 
take  the  back-boarding  of  cupboard. 

Shelves.— These  are  2  ft.  41  in.  long  and 
£  in.  thick,  the  top  ones  being  lOf  in.  wide, 
and  the  two  bottom  1  ft.  2|  in.  wide.  They 
are  housed  into  sides,  and  secured  by  three 
round-headed  brass  screws  at  each  end. 
They  project  beyond  the  sides  f  in.,  and  have 
grooves  and  sinkings  along  their  fronts,  as 
shown  in  Fig.  1.  The  two  lower  shelves 
are  rebated  along  their  inside  edges  at  back 
£  in.,  to  take  back— boarding. 

Back-rails. — These  are  2  ft.  5  in.  long,  2  in. 
wide,  and  4  in.  thick,  and  are  secured,  as 
shown  in  Fig.  3,  by  £  in.  screws,  two  at  each 
end,  to  sides. 


Back-boarding. — The  back-boarding  of 
cupboard  is  of  £  in.  match -boarding,  tongued 
and  grooved,  and  fitted  into  the  rebates  of 
shelves  and  sides,  and  secured  by  J  in. 
screws.  If  desired,  the  back-rails  could  be 
done  away  with,  and  the  back-boarding 
carried  up  to  top  shelf. 

Uprights. — These  are  fashioned  in  the 
same  manner  as  in  a  “  Whatnot  for  Ama¬ 
teurs”  (No.  128,  Aug.  29th,  1891),  the 
projecting  |  in.  of  the  shelves  being  housed 
into  them,  as  shown  in  Fig.  7,  isometrical 
detail.  They  are  likewise  secured  by  the 
same  kind  of  fancy  brass-headed  nails. 

Cupboard-door  Frames. — 
These  are  2  in.  wide,  £  in. 
thick,  and  1  ft.  by  1  ft.  1  in. 
over  all,  and  are  mitre  butt- 
jointed,  as  shown  in  iso¬ 
metrical  detail  (Fig.  4).  The 
joints  are  glued  and  secured 
by  1  in.  screws,  care  being 
taken  to  put  in  the  screws 
so  as  they  shall  enter  the 
thickness  of  the  wood  and 
not  penetrate  through  the 
grooves ;  the  screws,  of 
course,  are  screwed  in  from 
the  inside  of  door  frame. 
They  are  rebated  4  in,  by 
J  in.,  to  take  fretwork 
panels,  to  secure  which  and 
keep  in  place,  a  fillet  1  in. 
by  £  in.,  mitre-jointed,  is  put 
around,  as  shown  in  section 
(Fig.  2).  They  are  hung 
with  one  pair  of  brass  hinges 
each  to  two  pieces  of  £  in. 
by  1  in.  stuff,  and  12  in. 
long,  fitted  inside  cupboard, 
and  secured  to  uprights. 
They  are  also  fitted  with 
two  small  ornamental 
handles,  a  cupboard  lock, 
and  one  small  brass  flush 
bolt.  Two  small  pieces  of 
wood,  £  in.  by  J  in.,  should 
also  be  placed  inside,  top 
and  bottom,  for  them  to  stop 
against. 

Panels. — These  are  of  £  in. 
mahogany.  The  motif  oi  the 
design  is  that  of  marguerites, 
£  in.  border  (see  Fig.  6). 
The  panel  would  look  still 
better  if  finished  by  a  little 
relief  carving. 

Brackets. — These  are  of 
£  in.  mahogany  (Fig.  5), 
drawn  half-size,  and  are 
secured  by  )  in.  screws  to 
uprights,  the  dotted  line 
in  the  figure  being  the  line 
of  upright.  Two  are 
wanted  for  the  right  hand  and  two  for 
the  left. 

Enamelling. —The  wood  is  stoped  in  the 
same  way  as  for  the  previous  articles  in 
Work,  and  the  main  colour  is  Arabian 
brown.  The  uprights  are  treated  as  before 
described.  On  the  edges  of  the  shelves  the 
grooves  are  blue  and  the  sinkings  gold.  On 
the  cupboard-door  frames  the  two  outer 
grooves  are  gold,  the  middle  one  blue.  The 
panels— the  flowers  are  white  with  gold 
centres  ;  the  leaves,  various  shades  of  green, 
according  to  taste  :  and  the  stems  bronze- 
green  or  olive,  with  touches  of  a  little 
brown  in  more  shadowy  parts  ;  the  brackets, 
ditto.  Behind  the  panels  is  placed,  taste¬ 
fully  arranged,  pea-green  pongee  silk  or 
other  material,  the  curtains  are  hung  to  a 
small  brass  rod  with  what  my  wife  teds 
me  is  a  “  roosh  ”  at  the  top  ;  they  are  also 
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pea-green,  and  are  for  protecting  the  books 
from  dust,  etc. 


THE  WORSHIPFUL  COMPANY 
PLUMBERS. 

BY  A  WORKING  PLUMBER. 


OF 


This  Company,  one  of  the  most  active  of 
the  City  Guilds,  was  founded  in  the  six¬ 
teenth  century,  and  its  objects  at  that  time 
were  probably  somewhat  similar  to  what 
they  are  at  the  present  day — viz.,  the  pro¬ 
tection  and  preservation  of  the  trade  or 
craft  of  the  plumber.  It  is  well  known,  no 
doubt,  to  our  readers 
that  these  old  City 
Companies  have 
from  time  to  time 
been  held  up  to 
ridicule  and  scorn, 
as  having  ceased  to 
fulfil  the  ends  for 
which  they  were 
designed ;  and  no 
doubt,  in  some  cases, 
this  has  not  been 
without  reason.  The 
giving  of  an  occa¬ 
sional  dinner,  the 
presentation  of  its 
freedom  to  some 
titled  nobody,  and 
such  similar  pro¬ 
ceedings,  certainly 
do  not  evince  much 
vitality  or  energy  ; 
and  that  this  is  all 
that  some  Compa¬ 
nies  do  to  advance 
the  interests  of  the 
trades  they  are  sup¬ 
posed  to  represent 
is  too  true.  The 
Plumbers’  Company, 
however,  is  a  worthy 
exception,  and  has 
done  much  within 
the  last  ten  years  to 
advance  the  interests 
of  plumbing  and 
sanitary  science,  es¬ 
pecially  under  the 
mastership  of  Mr. 

George  Shaw.  Under 
its  auspices  a  great 
many  reforms  have 
been  inaugurated 
and  many  benefits 
conferred  not  only 
upon  plumbers  and  the  plumbing  trade,  but 
on  the  public  at  large.  Amongst  these 
is  the  Registration  scheme  for  Plumbers. 
This  was  introduced  in  1886,  and  was  de¬ 
signed  to  protect  the  public  from  the 
ignorance  and  incompetence  of  workmen 
who,  whilst  professing  to  be  plumbers,  and 
taking  in  hand  plumbing  work,  had  only  the 
most  shadowy  claim  to  a  capacity  to  under¬ 
take  any  such  work.  That  much  illness, 
disease,  and  even  death,  has  been  occasioned 
by  such  incapacity  is  beyond  all  question. 
This  Registration  scheme  was,  undoubtedly, 
a  step  in  the  right  direction.  Briefly  stated, 
it  is  as  follows  : — 

A  register  is  kept  of  qualified  plumbers, 
the  requirements  being  that  all  registered 
plumbers  shall  pass  an  examination  in  the 
theory  and  practice  of  the  trade  before  a 
Board  of  Examiners,  consisting  of  thoroughly 
practical  men.  The  only  exception  to  this 
examination  is  in  the  case  of  plumbers  en¬ 
gaged  in  the  trade  before  1886.  These  are 


admitted  to  the  register  on  furnishing  satis¬ 
factory  proof  of  their  efficiency.  Why  these 
persons  should  have  this  privilege  it  is  hard 
to  say.  It  is  a  wTeak  place  in  the  scheme, 
and  that  all  who  desire  registration  should 
slioiv  their  capability  in  a  practical  manner 
should  be  imperative.  Testimonials  are  not 
difficult  to  get,  and  this  little  loophole  ac¬ 
counts  for  a  good  many  R.P’s.  being  not  so 
capable  as  they  might  be.  Nevertheless, 
the  fact  of  a  man  being  a  R.P.  does  not 
thoroughly  ensure  the  public  against  scamped 
work — work  that  may  be  in  accordance  with 
sanitary  principles  as  regards  the  fixing  and 
general  arrangement,  yet  faulty  as  regards 
workmanship  and  material  used  —  this 
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Bachelor's  Bookcase.  Fig-.  2.— Section  of  Book¬ 
case.  Fig.  3.— Mode  of  housing  Rails  into 
Sides.  Fig.  4. — Butt  Mitre -Joint  of  Boor 
Frames.  Fig.  5.— Bracket.  Fig.  6.— Panel 

of  Door  Frames.  Fig.  7.— Showing  housing 
of  Shelves.  All  details  to  he  enlarged  to  size 
of  Bookcase  determined  upon. 


through  the  plumber  being  employed  by  an 
unscrupulous  builder.  What  is  wanted  is 
that  inspectors  of  sanitary  work  should  be 
appointed  in  each  town  of  any  size,  who 
should  be  empowered  to  inspect  all  new 
buildings,  and  to  report  to  the  local  sanitary 
authority  if  the  sanitary  arrangements  be 
not  properly  carried  out.  They  should  also 
be  empowered  to  periodically  inspect  all 
dwellings  in  their  district  for  any  nuisances 
or  defects  in  sanitary  arrangements.  Most 
plumbers  will  bear  me  out  that  if  such  an 
arrangement  were  carried  out  there  wmuld 
be  a  revival  in  the  plumbing  and  kindred 
trades  such  as  has  never  been  heard  of. 
How  many  pan-closets,  for  instance,  are 
there  yet  in  London  and  its  suburbs  alone  1 
Thousands !  These  would  have  to  be  con¬ 
demned  or  altered.  It  may  be  argued  that 
it  would  press  hardly  on  property  owners. 
This  consideration,  however,  can  scarcely  be 
allowred  to  stand  in  the  way  of  such  reforms 
if  in  the  interests  of  the  public  health  it  is 


necessary.  A  man  has  no  right  to  allow  a 
nuisance  on  his  premises,  and  to  plead  that 
it  must  remain  because  he  cannot  afford  to 
have  it  removed.  For  this  an  Act  of  Par¬ 
liament — a  species  of  Public  Health  Amend¬ 
ment  Bill — would  be  wanted  ;  and  members 
wanting  something  to  do  should  look  to 
this.  This  is  a  matter  that  the  Plumbers’ 
Company  might  well  take  up  when  they 
have  succeeded  in  passing  the  Plumbers’ 
Registration  Bill.  The  inspectors  under 
such  an  Act  should  not  be  kid-gloved  gen¬ 
tlemen,  with  a  smattering  of  sanitary  science 
crammed  into  them,  but  hard-handed,  prac¬ 
tical  plumbers  from  the  workshop  —  men 
who  know  something  about  the  work  they 
are  to  inspect.  In¬ 
spectors  such  as 
these  would  be  a 
terror  to  jerry- 
builders  and  their 
fraternity  ;  for  they 
would  not  be  able 
to  gull  them.  With 
regard  to  schools 
and  classes  for 
plumbing  and  sani¬ 
tary  engineering,  the 
Company  probably 
is  prepared  to  render 
every  assistance  in 
its  power  to  towns 
or  localities  with  a 
desire  to  start  classes, 
such  assistance  tak- 
|5,  ing  the  form  of 
IM  grants  of  money  or 
prizes ;  but  some¬ 
thing  further  might 
be  done  for  the  pro¬ 
vincial  towns.  The 
London  technical 
schools  are  well  pro¬ 
vided  with  teachers, 
and  they  have  the 
chance  of  seeing  and 
’'earing  the  best  men 
and  leading  lights 
of  the  trade.  It  is 
different  in  country 
towns.  Often  there 
is  not  a  first-class 
plumber  in  the 
neighbourhood,  and 
where  he  exists,  he 
is  often  not  able 
to  teach.  If  the 
Plumbers’  Compauy 
could  see  their  way 
to  retain  a  staff  of 
teachers,  whom  they 
could  send,  at  nominal  charges,  occa¬ 
sionally  to  teach  classes  and  inspect  work 
in  distant  localities,  it  would  be  a  great 
boon.  Another  step  that  the  Company 
might  take  would  be  to  communicate 
with  the  Technical  Education  Committees 
of  County  Councils  and  Municipal  Autho¬ 
rities,  stating  their  willingness  to  assist 
in  forming  classes  for  plumbing.  Lec¬ 
tures  could  be  given  by  qualified  lecturers, 
which  would  serve  a  double  purpose — in 
educating  the  public,  as  well  as  those  in  the 
trade,  in  the  all-important  bearing  of  sanitary 
surroundings  upon  the  general  health.  The 
Company  could  also  do  a  good  work  amongst 
the  public  by  preparing  and  circulating  leaf¬ 
lets  bearing  upon  house  sanitation  in  general, 
pointing  out  dangers  to  health,  how  to 
remedy  them,  and  so  on.  Some  controversy 
has  been  going  on  as  to  the  rights  of  iron¬ 
mongers  to  do  plumbing  work.  It  is  cer¬ 
tainly  difficult  to  define  what  a  plumber  is, 
From  his  name,  he  is  a  lead- worker ;  and 
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smiths  and  fitters  feel  that  in  touching 
wrought  and  cast  iron-work  the  plumber  is 
infringing  their  rights.  The  inspectorship 
scheme  would  soon  kill  off  “  duffers,”  and  the 
public  and  good  men  would  reap  the  advan¬ 
tage.  The  Plumbers’  Company,  if  it  wants 
to  justify  a  continued  existence,  should  be 
to  the  fore  in  matters  of  plumbing  reform. 


STAGE  DRAPERIES— THEIR  PAINT¬ 
ING  AND  MANIPULATION. 

BY  W.  C0BB0ULD. 

The  amateur  scenic  artist  will  find  the 
drawing-in  of  draperies,  no  doubt,  difficult  at 
first.  The  best  way  is  to  have  a 
cloth  or  curtain,  and  hang  it  in 
the  position  he  wishes  to  repre¬ 
sent  the  painting.  First  mark  in 
all  the  folds  with  charcoal,  taking 
care  to  notice  that  when  a  curtain 
is  drawn  up,  say  with  a  cord  and 
tassel  (see  Fig.  1),  the  folds  are 
angular ;  particularly  should  the 
material  be  of  a  thick  and  stiff 
nature,  such  as  heavy  damask, 
repp,  etc.  When  you  are  satisfied 
with  the  drawing,  cover  the  char¬ 
coal  lines  with  Vandyke  brown,  as 
taught  in  landscape  (see  Vol.  II., 

No.  97) ;  dust  off  with  your  flogger. 

We  now  come  to  the  painting. 

I  will  describe  the  way  to  manipu¬ 
late  three  colours — viz.,  crimson, 
blue,  and  amber  ;  any  others  may 
be  worked  in  the  same  way.  We 
will  first  take  crimson.  You  must 
thin  out  some  damp  lake,  and  go 
over  the  whole  of  your  work  ;  let 
this  dry.  Thin  out  now  some 
brown  lake,  and  lay  in  all  the 
folds  with  it.  If  you  have  bul¬ 
lion  fringe,  cords,  tassels,  or  other 
ornaments  which  you  have  already 
drawn  in  with  Vandyke,  glaze 
these  all  over  with  Dutch  pink. 

Fig.  1  shows  a  curtain  of  this  de¬ 
scription.  Now  glaze  over  your 
curtain  with  thin  crimson  lake 
again.  You  will  by  this  time  have 
got  a  considerable  depth  of  tone. 

Now  take  a  clean  brush  and  some 
shadow  colour — thin  blue  ;  go  over 
the  whole  of  the  shadows  —  of 
course,  every  fold  has  its  own 
shadow,  but  where  the  blue  covers 
the  brown  lake  it  will  be  the 
deepest  in  tone — that  is,  purple  ; 
but  on  the  larger  wavy  folds  the 
blue  goes  over  the  crimson,  a  pale 
cool  shadow  of  a  bluish  tint.  I 
may  here  mention  that  all  shadows 
on  warm  colours  are  cold  in  tone  ;  the  oppo¬ 
site  with  cold  colours,  the  shadows  would 
be  warm.  You  must  notice  this  when  we 
come  to  blue  painted  draperies. 

You  must  now  put  in  your  high  lights, 
ancl  for  the  crimson  you  are  now  painting 
this  must  be  orange  red  or  orange  chrome. 
You  must  use  it  with  care.  Lay  it  on  with 
a  bold  stroke  ;  mind  the  angular  form  of 
the  folds  ;  soften  the  edges  of  these  high 
lights  into  your  crimson.  When  you  have 
done  this,  and  you  think  it  satisfactory, 
have  some  crimson  lake  or  damp  lake, 
stronger  in  tint  than  what  you  have  been 
using,  but  not  much,  or  it  will  peel  off. 
Use  your  large  brush,  and  go  over  the 
whole  of  your  work,  shadows  and  high 
lights  as  well,  but  not  the  part  you  may 
have  laid  in  with  Dutch  pink.  I  may  say 
here  that  your  size  when  working  your  first 


compounded  colours,  but  it  is  not  necessary 
to  go  into  them  here,  as  the  artist  will 
gradually  gain  the  knowledge  of  compound 
colours.  For  instance,  purple  would  be  a 
compound  of  blue  and  damp  lake  ;  pale 
rose  colours  would  be  white  with  your 
crimson  and  damp  lakes,  according  to  the 
depth  of  tint ;  white  lace  curtains,  worked 
out  in  patterns,  try  the  skill  of  the  artist — 
their  shadows  are  delicate  blue.  Where 
heavy  folds,  a  very  little  Vandyke  brown 
would  have  to  be  added  to  the  blue,  or 
glazed  over  it.  Then  there  are  the  different 
shades  of  green,  from  very  deep  to  the 
palest  sea  or  pea  green  ;  in  fact,  drapery 
painting  is  a  study  in  itself,  but  “  practice 
makes  perfect.” 

After  this  digression,  we  will 
now  go  on  with  the  blue.  As¬ 
suming  you  have  done  your  draw¬ 
ing  in  as  before,  and  all  is  quite 
dry,  you  first  glaze  over  with  thin 
azure  blue.  Lay  in  the  folds  and 
shadows  with  thin  damp  lake. 
This  will  keep  the  shadows  warm  ; 
blue  being  a  cold  colour,  it  would 
not  do  to  put  a  darker  blue  for 
shadows,  although  some  artists  do 
it  ;  but  it  is  not  right.  I  have 
known  others  to  use  ultramarine, 
which  is  a  bad  colour  ;  in  artificial 
light  it  goes  black.  Prussian  blue 
may  be  used,  but  my  experience 
has  taught  me  that  for  stage 
drapery  nothing  beats  azure  blue 
when  painting  blue  drapery. 

We  will  now  suppose  you  have 
finished  the  folds  and  shadows 
with  damp  lake ;  should  you  re¬ 
quire  the  folds  or  shadows  in  any 
tart  very  strong,  use  a  little  brown 
ake  with  your  damp  lake,  using 
your  own  judgment  for  depth  of 
tone.  After  this  is  all  dry,  glaze 
over  all  with  your  azure  blue. 
When  this  is  dry,  should  you 
wish  to  have  it  deeper  in  tone, 
touch  up  your  high  lights  with 
white,  and  glaze  over  again  with 
your  azure  till  satisfactory.  Green 
draperies  are  worked  the  same 
—that  is,  royal  green,  emerald, 
and  the  green  lakes  would  come 
into  their  composition. 

We  now  come  to  bullion  fringe 
and  other  ornaments,  such  as  cords, 
tassels,  etc. 

There  may  be  figures,  such  as 
scroll-work,  flowers,  etc.  You  work 
these  out  with  small  fitches  after 
you  have  finished  the  painting, 
taking  care  that  the  pattern  falls 
in  with  the  folds.  (See  Fig.  2.) 
It  would  not  do  to  cross  the  folds 
with  the  pattern  or  figures.  (See  Fig.  3.) 

To  paint  bullion  fringe,  you  require  in 
colours,  brown,  brown  lake,  lake,  orange 
chrome,  lemon  chrome,  celestial  blue,  and 
Vandyke  brown.  You  have  drawn  ir.  with 
Vandyke  brown,  and  glazed  over  with  Dutch 
pink  (Fig.  2).  Now  take  brown  lake,  and 
with  your  small  fitch  cover  your  former 
work  that  you  glazed  over  with  Dutch  pink. 
Fig.  4  shows  the  work  of  Fig.  1  enlarged. 
With  orange  chrome  you  must  touch  or 
paint  in  here  and  there,  not  go  all  over  your 
work  ;  then  with  lemon  chrome  you  go  oyer 
other  parts.  When  this  is  all  dry,  glaze  with 
thin  blue  the  top  parts  of  your  fringe  (see  a, 
Fig.  4),  and  all  heavy  parts  should  have 
their  shadows  bluish  in  tint,  but  glaze  here 
and  there  with  some  thin  lake.  This  is  for 
the  reflections  of  the  crimson  curtain  caught 
up  by  the  gold.  All  these  colours  placed 


colours  ought  to  be  strong,  to  prevent  them 
rubbing  up  in  the  after  glazings ;  but  in  the 
last  glazing  have  more  water  to  it :  this  will 
prevent  the  damp  lake  from  shaling.  Now 
you  have  got  thus  far  with  your  work,  all 
you  have  to  do  is  to  consider  whether  you 
shall  glaze  it  over  again.  Should  you  think 
that  another  glaze  will  enrich  the  work,  go 
over  it  again ;  but  before  doing  so,  touch  the 
highest  lights  with  vermilion. 

We  will  now  take  amber  drapery.  You 
make  your  drawing  the  same  way  as  in  the 
crimson;  the  folds  and  angular  forms  are 
the  same,  of  course,  in  one  colour  as  an¬ 
other.  First  painting.  Take  of  yellow  ochre 
and  raw  sienna  in  equal  proportions,  and 
glaze  over  the  whole.  When  this  is  dry, 


Stage  Draperies.  Fig.  1.— Proscenium  Wing  and  Border.  Fig.  2.— A 
Draped  Curtain,  snowing-  Scroll  Figuring  with  the  Folds.  Fig.  3. 
— Bad  Figuring  if  not  painted  as  in  Fig.  2.  Fig.  4— Enlarged  Part 
of  Proscenium  Border,  showing  how  to  work  with  Brush. 

lay  in  with  brown  lake  the  shadows  and 
folds  ;  soften  the  edges  off  into  the  yellow 
previously  laid  on.  Now  lay  on  the  high 
lights  with  pale  orange  chrome.  After  this 
is  all  dry,  glaze  over  with  the  colour  you 
laid  on  first — viz.,  yellow  ochre  and  raw 
sienna.  You  may  now  glaze  over  the 
shadows  with  thin  damp  lake.  Now  touch 
in  your  highest  lights  with  lemon  chrome. 

When  this  is  all  dry,  glaze  over  the  whole 
with  raw  sienna.  You  will  find  by  this  time 
your  work  will  look  finished,  but  should 
you  think  it  wants  bringing  out  more,  you 
may  glaze  over  again  until  you  get  it  to  the 
desired  effect. 

The  next  is  blue.  Of  course,  the  drawing 
is  the  same  as  in  the  former  :  it  is  the 
manipulation  of  the  colours  that  I  wish  to 
impress  upon  the  pupil.  Although  I  am 
giving  a  few  colours,  there  are  many  other 
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one  against  the  other  will  produce  bril¬ 
liancy — that  is,  the  highest  lights  will  be 
pale  lemon  chrome,  then  deeper  lemon  to 
orange,  and  so  to  brown  lake.  A  little 
practice  will  soon  overcome  any  difficulties. 
It  is  almost  impossible  to  give  the  idea 
fully  without  the  aid  of  colour.  Fig.  4 
shows  the  sort  of  wavy  line  which  you  keep 
making  with  each  colour,  using  small  fitch 
.brushes  for  the  purpose. 


(DIVIDING  AND  REVOLVING  FLOWER- 
POT  AND  TUB  FOR  HEAVY  PLANTS 
AND  TREES. 

BY  J.  CHARLES  KING. 

'To  the  horticulturist  who  has.  to  handle 
large  shrubs  and  trees  in  tubs  this  invention 
Is  of  real  practical  value  for  its  economy  of 
labour  in  potting  and  shifting  heavy  plants, 
*etc.,  without  much  trouble,  as  occurs  with 

■  ordinary  pots  and  tubs,  and  with  no  risk  to 
.the  plant  or  pot  or  tub  in  the  process. 

For  palms,  orange-trees,  cacti,  and  other 
■■tropical  plants  and  trees,  it  is  now  necessary, 
when  they  have  grown  too  large  for  the  pot, 
.to  lift  them  out,  or  break  the  pots,  or  dig 
-out  of  the  tubs.  As  they  sometimes  weigh 
from  half  a  ton  to  a  ton  or  more,  this  means 
rthe  use  of  a  lot  of  muscular  strength,  but, 
withal,  often  unsatisfactory,  by  its  delay 
and  cost ;  and  for  turning  a  tree  in  a  con¬ 
servatory,  to  present  foliage  in  a  better  as¬ 
pect,  or  to  receive  the  sun  on  an  opposite 
.side,  crowbars  are  brought  into  use,  often 
to  the  damage  of  the  floor  of  the  conserva¬ 
tory,  and  always  injury  to  the  bottom  of 
the  staves  of  a  tub  or  box,  and  sometimes 
■to  the  injury  to  the  bloom  of  the  plant  or 
■contiguous  ones,  where  crowded  together. 
And  where  the  tree  has  to  be  shifted  from  a 
glass-house  some  distance  into  the  open 
.ground,  it  is  a  costly  job  in  labour  and  ap¬ 
pliances  for  the  tub  to  slide  on,  as  anyone 
who  has  seen  the  shillings  at  Kew  or  similar 
..large  gardens  knows  well. 

Mr.  A.  Taleyrac,  of  large  experience  in 
Erance,  Algiers,  and  England,  in  connection 
with  tree  and  plant  growth  in  tubs,  etc., 
"has  made  the  whole  subject  of  pots  and 
"tubs  a  special  study,  and,  being  essentially 
practical,  he  has  invented  (1)  a  revolving 
flower-pot  or  tub,  formed  in  two  halves, 
•(2)  a  double  bottom  for  revolving,  and  (3)  a 
cradle-frame  for  its  transit  for  short  or  long 
-distances.  He  has  taken  it  out  of  the 

■  i  ealms  of  theory  into  the  workshop  of  prac¬ 
tice.  By  detailing  it,  we  at  the  same  time 
:-are  better  able  to  describe  the  inventions, 
two  of  which  are  at  the  head  of  these  notes ; 
the  third  needs  no  illustration. 

Assuming  the  tree  to  weigh,  with  its  earth 
and  tub,  about  two  tons — and  this  has  to  be 
put  into  a  bigger  tub  or  box — his  first  course 
is  to  prepai’e  a  tub  with  a  revolving  bottom. 
"The  bottom  he  has  made  of  galvanised  iron, 
sufficiently  thick  to  have  a  circular  channel 
sunk  in  it  (as  shown  by  Fig.  1).  This 
■channel  is  for  balls  -I  in.  diameter.  This  fits 
-exactly  over  a  similar  stationary  bottom  of 
iron,  so  that  one  bottom  revolves,  by  means 
of  the  ball  bearings  on  the  other,  so  easily 
that  a  boy  can  turn  a  heavy  tree  and  its 
-earth  and  tub  completely  round.  Now,  to 
lift  a  ton-weight  tree  that  almost  touches 
the  top  of  the  conservatory  is  not  to  be 
-done  easily  ;  but  to  unhoop  the  common 
tub  and  take  away  the  staves  is  easy  enough, 
•leaving  the  tree  standing  on  its  own  old  tub- 
bottom.  A  tripod  of  iron,  with  a  jointed 
’ring,  padded,  to  grip  the  tree  beiow  its 
lowest  lateral  branches,  and  the  three  iron 


legs  of  this  tripod  being  screwed  into  loose 
nuts  let  into  base-blocks  resting  on  the 
ground,  enables  the  swivelled  legs  to  be 
turned  simultaneously  in  the  nuts,  to  raise 
the  tree  2  in.  or  more,  so  as  to  shift  away  the 
old  tub-bottom,  and  insert  the  larger  revolv¬ 
ing  tub-bottoin  under  the  bulk  of  earth. 
To  obtain  its  environment  of  a  larger  tub 
is  the  easiest  part  of  the  work  ;  for  it  is  in 
two  halves,  and  has  two  or  more  hoops  on, 
that  overlap  each  other  at  opposite  sides  of 
the  tub.  These  overlapping  hoops  are  se¬ 
cured  by  pins,  that  hold  the  hoops  immovable. 
This  is  only  the  work  of  a  minute  for  two 
men.  The  space  between  the  bulk  of  old 
earth  and  inside  of  the  larger  tub  has  only 
to  be  filled  in  with  extra  mould,  and  the  job 
is  finished. 

To  effect  easy  transit  of  heavy  trees  and 
plants  to  or  from  the  house  to  the  open,  Mr. 
Taleyrac  secures  the  lower  bottom  of  tub  to 
Fig.  12 


Fig.  1 

FIower-Tu’o.  Fig.  1.— Bottom.  Fig.  2.— Dividing- 
Tub. 


a  frame,  oblong  in  form.  Under  this  frame, 
at  each  corner,  is  an  improved  caster-roller, 
which  allows  the  whole  to  be  pulled  by  a 
rope  by  two  men,  without  the  need  of  nine 
or  ten  men,  with  two  or  three  crowbars,  as 
with  the  old  tub.  A  light  lifting-jack,  of 
simple  make,  raises  the  ends  of  the  frame 
when  wanted  to  be  lifted  on  or  off  guide- 
planks,  up  or  down  stairways  or  steps  or 
slopes,  or  over  soft  turf. 

This  oblong  frame  has  holes  for  suitable 
staple-sockets  for  a  pair  of  shafts  to  be  at¬ 
tached,  and  an  axle,  for  a  pair  of  wheels, 
fitted  so  as  to  use  it  as  a  “  gig-frame  ”  for 
horse  draught,  if  needed  fur  distant  transit. 
For  the  more  scientific  handling  of  plants  of 
large  growth  these  inventions  give  facilities 
not  attainable  with  the  tub  or  box  with 
fixed  staves,  as  for  opening  the  tub  for 
root-grafting,  fossicking  for  a  worm  amongst 
the  roots,  adding  special  manures,  or  intro¬ 
ducing  electrodes,  etc.,  so  easily  done  by 
lifting  away  one  side  of  a  tub  or  pot. 

In  the  technical  contrivance  of  half-tubs 
or  pots  there  is  no  difficulty,  as  earthenware 
serves  as  well  as  wood,  or  compressed  fibre, 
or  anything  suitable. 


For  the  wooden  tubs  the  staves  are  not 
bent,  but  left  flat,  so  that  the  tub  is  poly¬ 
gonal,  and  either  dowelled  or  tongued  and 
grooved.  Two  inches  up  from  the  bottom 
is  an  inner  curb  or  ledge  on  pots  and  tubs. 
This  takes  the  pressure  oft'  the  bottom, 
which  the  fastening  of  the  hoops  tightly 
holds  securely  to  the  inner  periphery  of  the 
tub.  A  stave  can  be  taken  out  and  re¬ 
placed  by  another  if  repairs  are  needed.  In 
fact,  the  sides  may  be  taken  away,  leaving 
the  tree  standing  with  supports  in  a  glass¬ 
house,  for  painting  and  quick-drying  in  the 
open,  and  be  replaced  easily.  The  necessity 
for  trees  being  quickly  moved  from  open 
ground  to  shelter  is  an  item  of  importance 
Avhich  can  be  appreciated  by  those  owning 
valuable  trees  and  plants.  As  every  part 
of  pots  or  tubs  is  to  be  made  to  uniform 
sizes  the  renewal  of  parts  is  simple. 

The  square  boxes  and  tubs  are  found  to 
be  not  the  best  shape  for  root-growth,  the 
angles  holding  earth  which  is  of  no  use  to 
the  vitality  of  the  roots,  and  their  shape 
cannot  be  regarded  as  ideal. 


VOLATILE  COMPOUND  IN  IRON. 

Electric  energy  in  any  form  is  but  change 
effected  with  intensity  of  motion ;  every¬ 
thing  known  is  susceptible  to  electric 
energy,  though  some  materials  are  better 
within  the  operation  of  our  knowledge  than 
others.  Perhaps  the  simplest  demonstration 
of  energy  not  directly  electrical,  though  in¬ 
cidentally  so,  is  the  heating  of  steel  to  a 
molten  state.  It  assumes  a  white  light, 
similar  in  many  respects  to  the  electric  light. 
Perhaps  by  the  polariscope  its  electric 
character  may  be  demonstrated  some  day. 

The  magnetic  receptiveness  of  iron  has 
never  been  explained  ;  investigations  are 
being  carried  on  by  chemists  into  the  volatile 
compound  in  iron.  One  method  of  procedure 
by  Messrs.  Langer  and  Quinke  consisted  of 
reducing  ferrous  oxalate  in  a  stream  of 
hydrogen  at  a  temperature  of  400°  C.,  and 
passing  carbon  monoxide  over  the  product 
heated  to  80°  C.  The  new  body  is  volatile, 
and  is  decomposed  on  heating,  depositing  a 
mirror  of  metallic  iron.  The  deposited  metal 
gives  the  reactions  of  iron  definitely,  estab¬ 
lishing  its  identity  ;  only  a  minute  quantity 
is  obtainable  from  a  large  bulk  of  iron,,  so 
that  at  present  satisfactory  analysis  is  diffi¬ 
cult.  Whether  this  volatile  product  is  in 
any  way  a  link  of  magnetism  to  iron  is  a 
problem  to  be  investigated  by  science. 


PRESERVING  WOOD. 


A  new  method  of  impregnating  logs  with 
zinc  chloride,  to  preserve  them,  is  known  as 
the  Pfister  process.  The  timber  is.  impreg¬ 
nated  in  the  forest  as  soon  as  possible  after 
it  is  felled.  The  zine  chloride,  solution  has 
a  specific  gravity  of  TOl,  and  is  forced  into 
the  thick  end  of  the  log  by  a  force-pump. 
To  this  end,  an  iron  disc  of  suitable  diameter, 
and  furnished  with  a  cutting  rim,  is  forced 
into  the  end  of  the  log  and  secured  by 
clamps.  The  time  required  for  this  pre¬ 
liminary  work  is  only  three  or  four  minutes 
for  each  log.  After  a  pressure  of  two  or 
three  atmospheres  has  been  maintained  at 
the  thick  end  of  the  log  for  a  few  minutes, 
the  sap  begins  to  exude  at  the  opposite  end, 
and  finally,  a  weak  solution  of  zinc  chloride 
comes  through,  showing  chat  the  operation 
has  been  completed.  About  2j.  gallons  of 
the  solution  are  required  per  cubic  foot  of 
timber  treated. 
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Pianoforte  Trade  Apprentices. — The 
scarcity  of  skilled  labour  in  the  musical 
instrument  trade  is  forcing  itself  upon  the 
responsible  members  of  the  trade.  It  is  now 
sought  to  revive  the  question  relating  to 
apprentices.  The  idea  is  that  it  is  not 
advisable  to  revert  to  the  former  method  of 
teaching  the  whole  of  the  branches,  with  the 
result  of  giving  the  youth  only  a  smattering 
of  his  business,  but  rather  that  it  would  be 
best  to  thoroughly  ground  the  apprentices 
in  one  branch,  in  which  they  may  excel. 
[This  apprentice  question  is  one  affecting 
every  trade  of  the  country,  and  cannot  be 
too  forcibly  or  honestly  put  before  the 
tribunal  of  public  opinion  and  trade  council 
in  every  department  of  labour.  If  commerce 
is  to  go  on  in  this  great  country,  if  Britain 
is  to  maintain  its  commercial  supremacy,  the 
out-going  race  of  workers  must  be  replaced 
by  an  equivalent.  It  behoves  every  firm,  every 
manager,  every  head  of  a  department  to  see 
that,  while  the  old  blood  is  dying  out,  a  new 
element  is  being  incorporated  and  trained 
in  the  traditional  lines  of  past  custom  and 
usage.  It  is  not  only  the  pianoforte  trade 
which  is  concerned  with  the  question  of 
apprentices.  There  is  not  an  industry  in 
the  country  that  is  not  involved.  Such  a 
matter  as  this  concerns  every  worker  who 
has  any  true  soul  for,  or  interest  in,  the 
trade  upon  which  he  has  been  called  to 
stamp  his  personality.  We  wish  more  en¬ 
thusiasm  could  be  roused  among  managers 
and  workers  upon  questions  such  as  these, 
which  are  truly  worthy  of  being  digested  in 
preference  to  many  of  the  useless  topics 
upon  which  men  fritter  away  their  intelli¬ 
gence.  Every  British  trade  ought  to  have 
something  to  say  about  its  apprentices. — Ed.] 

Arbitration  t.  Strikes. — Labour 
troubles  in  the  United  States  have  again 
attracted  necessary  attention  to  the  relations 
between  labour  and  capital.  Let  us  glance 
at  the  situation  at  home.  Yesterday,  as  it 
were,  London  was  the  scene  of  a  gigantic 
dockers’  strike  ;  then  came  the  lesser  move¬ 
ments  of  gas  stokers  and  omnibus  employes, 
and  still  more  recently  a  disruption  of  the 
London  building  trades,  owing  to  the  car¬ 
penters’  dispute.  Turning  for  a  moment  to 


the  provinces,  we  find  Birmingham,  Bolton, 
and  Cardiff  heading  a  list  which,  if  alpha¬ 
betically  completed,  would  astonish  us  with 
its  record  of  wasted  time,  energy,  and 
treasure.  What  of  the  future  ?  True  it  is 
that  here  strikes  have  not  yet  been  carried 
to  sanguinary  extremes,  but  who  can  say- 
how  long  this  will  continue  'l  Thus  we  can¬ 
not  watch  with  apathy  the  widening  rift 
between  labour  and  capital ?  What  master 
and  worker  have  to  do  is  to  look  with  a 
kindlier  eye  one  upon  the  other.  Surely 
such  matters  as  a  five  per  cent,  advance  or  a 
half-hour’s  less  labour  per  diem  do  not 
warrant  such  extremities  as  those  resorted 
to  in  the  Carnegie  riots.  Combination  we 
fully  believe  in  and  uphold,  but  only  combi¬ 
nation  of  the  right  sort.  Justice  and  equity- 
are  the  foundation  of  all  effort  in  this  capital 
and  labour  solution,  and  their  attainment 
should  be  distinguished  by  manliness,  com¬ 
mon  sense,  and  [personal  respect.  The  real 
mission  of  trade  combinations,  on  the  part  of 
capital,  is  to  minimise  the  dangerous  and 
laborious  aspect  of  each  industry,  to  en¬ 
courage  perseverance  and  original  research, 
and,  particularly,  to  advance  the  education  of 
craftsmen  and  the  training  of  apprentices. 
Now  a  word  with  our  brother  craftsmen.  We- 
labour  from  necessity  ;  but  this  labour  may 
none  the  less  be  a  labour  of  love,  and  the 
greater  the  interest  therein  the  better  will 
be  our  results,  and,  consequently,  of  a  higher 
monetary  value.  Labour  and  capital  have 
no  interests  that  are  not  mutual,  and  a  com¬ 
mercial  nation  like  ours  should  waste  neither 
time  nor  money  on  inter-commercial  warfare. 
Energy  in  this  shape  would  be  better  em¬ 
ployed  in  advancing  technical  education  in. 
every  branch.  The  present  discontent  is  but. 
the  shadow  of  the  coming  greater  social 
problem — that  of  profit  sharing.  Sooner  or 
later  capital  must  grasp  this  fact ;  and  the 
sooner  the  better  !  Meanwhile,  let  arbitra¬ 
tion  be  the  aim  and  hope  of  both  employer 
and  employed. 

Working  Classes  Taxes. — There  is  no- 
country  in  which  fewer  articles  of  consump¬ 
tion  are  taxed  than  this  ;  yet,  even  so,  people 
are  beginning  to  complain  of  the  unfairness 
of  such  taxes.  Take  tea,  for  instance,  of 
which  a  washerwoman  probably  consumes 
more  than  a  millionaire.  The  tax  on  this 
article  is  4d.  per  lb.  Now,  the  poorer  people 
pay  sometimes  only  Is.  a  pound  for  their  tea 
— 8d.  being  the  worth  of  the  tea,  and  4d.  tb.6 
amount  of  the  tax.  Bich  people  pay  4s.  a 
pound,  of  which  only  4d.  is  for  the  tax.  Thus 
one-third  of  the  whole  price — or,  if  there  were 
no  tea  tax,  as  much  as  would  purchase  half 
a  pound  of  tea — is  paid  by  the  poor  on  every 
pound  of  Is.  tea  they  consume  to  Govern¬ 
ment  ;  whereas  the  rich  pay  only  one-twelfth 
on  their  pound  of  tea,  or,  if  there  were  no  tea 
tax,  asmucli  as  would  purchase  less  than  I£oz. 
of  4s.  tea.  The  above  may  be  brought  more 
forcibly  home  by  stating  it  this  way  : — Out  of 
every  twelve  cups  of  tea  that  come  from  the 
poor  man  s  tea-pot  four  are  drunk  for  the 
Revenue,  while  out  of  the  same  number  from 
the  rich  man’s  only  one  is  so  drunk.  The 
same  unfairness  is  exemplified  from  the  tax 
on  tobacco.  The  workman  pays  3d.  an  ounce 
for  his  tobacco  ;  of  this  3d.  as  much  as  2jd., 
that  is  2|d.  and  half  a  farthing,  is  for  duty. 
The  millionaire  pays  Is.  for  a  cigar  ;  of  this 
Is.  only  4d.  is  for  duty,  the  remaining  llfd.is 
for  the  article  he  smokes.  Thus  out  of  every 
Is.  the  millionaire  spends  on  cigars  he  con¬ 
tributes  just  over  Yl.  to  the  Revenue,  while 
out  of  every  Is.  the  poor  man  spends  on 
tobacco  he  contributes  10Id.  to  the  Revenue. 
These  inequalities  ought  to  make  men  think. 


No.  181— September  3,  1892.] 


WORK. 


393 


“ CLEARING ”  OE  “LAGGING”  and  the  naked  boiler  on  the  left-hand  side, 
VERTICAL  BOILERS.  embraced  only  with  the  hoops  upon  which 

gY  j  h  the  lagging  strips  are  screwed.  Some 

enlarged  details  are  shown  in  the 
figures. 

Purpose  op  Cleading— Preparations— Rings,  t r>  ■ „  j-  ,  , 

etc.— Method  of  securing  the  Rings—  r  j  J  ^a99m9  Rings  of  Angle 

Seatings  for  the  Mountings — The  Lagging  f,7  onA  ' ' iien  toilers  have  to  be  cleaded, 
Strips— Bonding  the  Lagging— Iron  Clead-  the  tu'st  steps  necessary  are  to  have  all  the 
ing— Covering  for  Top  of  Boiler.  fittings  in  place,  and  to  make  and  fit  the 


of  b,  welded  up.  The  large  rings,  as  will 
be  seen  from  the  section  at  Fig.  3,  stand 
radially  in  relation  to  the  boiler,  and  their 
depth  is  such  that  the  under  face  of  the  flat 
flange  rests  upon  and  covers  the  face  of  the 
lagging.  The  rings  need  not  necessarily  be 
deep  enough  to  touch  the  boiler-shell ;  it  is. 
better  if  they  are  left  to  clear  it  by,  say, 
i  in.  or  *  in.  The  small  rings  for  the  mud- 


Purpose  of  Cleading. — Vertical  boilers  are 
cleaded,  both  to  prevent  radiation  of  heat 
and  for  the  sake  of  good  appearance.  The 
usual  practice  is  to  clothe  the  boiler  with  a 
layer  of  felt,  and  to  enclose  and  confine  this 
with  lagging  strips  of  wood  or  with  sheet 
iron.  Fig.  1  is  a  section  through  a  boiler 
and  its  cleading.  Fig.  2  is  an  outside  view, 
showing  the  cleading  on  the  right-hand  side 


rings  upon  which  the  lagging  is  screwed. 
I  will  consider  these  points,  therefore,  now 
in  turn.  And  first,  as  to  the  fittings :  Before 
a  boiler  can  be  cleaded,  provision  must  be 
made  for  leaving  neatly  finished  openings 
around  the  fire-door  and  the  ash-hole,  the 
man-hole,  and  the  mud-doors,  and  also  for 
cringing  such  of  the  mountings  as  are  fas¬ 
tened  to  the  sides  of  the  boiler  out  to  the 
face  of  the  lagging.  For  the  first-named 
purpose,  rings  of  suitable  form,  made  of 
angle  iron,  are  made  and  fitted  ;  for  the 
second,  seatings  of  cast  iron  are  screwed  to 
the  boiler-shell.  Around  the  fire-door  the 
angle  iron,  a,  is  bent  (Figs.  2  and  3)  in  the 
form  of  an  arch  ;  around  the  man-hole  it  is 
made  of  elliptical  form,  b  (Fig.  2).  Rings 
of  the  same  shape,  but  smaller,  enclose  the 
holes  opposite  the  cross-tube  or  tubes  (Figs. 
1,  2,  and  4),  c,  and  the  mud-doors  at  the 
bottom  of  the  boiler,  not  seen  in  these  views. 
These  latter,  being  so  small,  are  made  of 
cast  iron  to  angle  iron  section  ;  the  others 
are  made  of  angle  iron  bent,  and  in  the  case 


holes  (Fig.  4)  are  parallel  internally,  and  are 
sufficiently  large  to  clear  the  bridge-piece,  a , 
by  means  of  which  the  mud-door,  b,  is 
pulled  up  against  the  boiler-shell,  c. 

Rings  of  Ash. — The  rings,  D,  in  the  various 
figures,  upon  which  the  lagging  is  screwed, 
are  made  of  ash.  They  have  a  cross  section 
of  from  1 1  in.  square  to  in.  square,  de¬ 
pendent  upon  the  size  of  the  boiler.  Three 


Vertical  Boilers.  Fig.  1.— Sectional  Elevation  of  Vertical  Boiler,  cleaded  or  lagged.  Fig.  2.— Half  Elevations  of  Vertical  Boiler,  with  Outside  Lagging, 
and  Lagging  Strips  removed.  Fig.  3. —Horizontal  Section  through  Fire-hole  Door  and  Angle-Iron  Ring.  Fig.  4.— Section  through  Mud-holes. 
Fig.  5.— Method  cf  bending  the  Rings  of  Ash.  Fig.  6.— Saw-Kerf  Method.  Fig.  7.— Fastening  of  Lagging  around  Seatings.  Fig.  S.—  Fastening  of  Bonds. 
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such  rings  are  required  for  small  boilers, 
four  or  live  for  those  of  large  size.  The 
rings  are  bent  to  the  curve  of  the  boiler, 
either  by  steaming  or  by  saw-kerfing  them. 
In  the  first  method  the  strips  are  planed  to 
section,  and  sawn  long  enough  to  encircle 
the  boiler,  and  to  overlap  to  the  distance  of 
1  ft.  or  15  in.  They  are  then  placed  in  a 
long  wooden  box,  into  which  steam  is  turned. 
After,  perhaps,  an  hour’s  steaming  they  are 
taken  out  and  bent  around  an  iron  ring 
{Fig.  5)  of  the  same  diameter  as  the  outside 
of  the  boiler  on  which  they  have  to  be  used. 
A  strip  being  clamped  at  one  end,  the  free 
•end  is  pulled  round  and  clamped  at  inter¬ 
vals,  until  the  ends  overlap,  when  they  are 
wedged  together  with  a  cramp,  B,  and  wedge, 
<c,  and  screws  are  put  in  to  secure  them  fast. 
When  dry,  the  rings  retain  their  curvature. 
In  boilers  of  small  diameter,  however,  there 
Is  so  much  tension  put  upon  the  fibres  by 
this  method  that  the  rings  sometimes  break. 

The  whole  process  is  rather  roundabout, 
.and  not  so  well  as  the  second  method  of 
saw-kerfing.  In  this,  the  strips,  after  being 
sawn  and  planed,  are  saw-kerfed'  (as  shown 
in  Fig.  6)  at  intervals  of  about  every  l-}in. 
or  2 in.  Then,  without  having  to  resort  to 
steaming,  the  strips  can  be  easily  bent  to  the 
-curvature  required,  of  course  around  the 
templet  ring,  and  the  overlapping  ends  will 
be  screwed  together.  Before  any  lagging  is 
screwed  on  these  wooden  rings,  the  angle 
iron  enclosing  rings  and  the  felt  have  to  be 
put  around  the  boiler. 

Method  of  securing  the  Rings. — The 
wooden  rings  are  merely  pulled  tightly  over 
the  boiler.  The  overlapping  ends  are  first 
unscrewed,  the  rings  put  in  place,  and  the 
ends  overlapped,  and  again  screwed  together. 
The  friction  of  the  rings  will  hold  them  in 
position  until  the  lagging  is  screwed  on. 
Note  that  the  thicknesses  of  the  rings  are 
not  alike.  In  consequence  of  the  lapping  of 
the  plates,  the  upper  ring  is  thicker  than 
the  lower  ones  by  the  thickness,  a  (Fig.  2). 
The  large  iron  rings  are  partly  held  with 
screw-bolts — say,  two — in  the  ring  that  en¬ 
circles  the  man-hole,  and  three  in  the  arch 
that  encloses  the  fire-door.  The  small  mud- 
<loor  rings  are  not  screwed  on  at  all,  but 
■they  are  held  for  the  present  by  means  of 
the  bridge-piece  which  is  used  for  tighten¬ 
ing  up  the  mud-door,  the  bridge-piece  being 
turned  a  quarter  round  and  reversed,  so  that 
the  convex  portion  of  its  arch  just  bears 
^against  the  upper  and  lower  edges  of  the 
-enclosing  ring.  Presently,  when  the  lagging 
has  been  fitted,  screws  are  put  through  all 
these  rings  into  those  portions  of  the  lagging 
■that  come  underneath  the  rings,  and  these 
screws  afford  mutual  support  to  the  lagging 
and  to  the  rings.  The  felt  (Fig.  1),  e,  bought 
in  sheets,  is  wrapped  around  the  boiler,  and 
is  held  while  the  lagging  is  being  fitted  with 
ne  iron  or  copper  wire  wound  round  it. 

Seatings  for  the  Mountings. — Blocks,  f 
(Figs.  2  and  7),  that  serve  the  purpose  of 
seatings  for  the  various  brass  mountings,  are 
also  studded  and  riveted  to  the  boiler  in  their 
proper  positions.  There  will  be  blocks  for 
the  water-gauge,  check-valve,  blow-off  cock, 
-and  injector,  if  such  is  used.  In  small 
boilers,  however,  seatings  are  commonly 
used  only  for  flanged  fittings,  such  as  the 
blow-off  cock,  and  other  fittings  are  tapped 
into  the  shell  direct  instead  of  into  seatings. 
If  this  method  will  not  allow  the  fittings  to 
stand  out  far  enough  to  clear  the  cleading, 
then,  instead  of  seatings  of  cast  iron,  short 
pieces  of  steam-pipe  of  suitable  length  are 
screwed  into  the  shell,  and  the  mountings 
are  screwed  into  these. 

The  cleading  having  to  be  cut  off  in  shorter 


lengths  to  fit  against  the  cast-iron  seatings, 
and  no  means  of  screwing  it  existing  as  in 
the  frames  of  angle  section  that  fit  around 
the  large  openings,  it  requires  to  be  sup¬ 
ported  and  held  fast  independently  of  the 
seating.  This  is  done  by  laying  short 
sweeped  pieces  around  the  boiler,  above  and 
below  the  seatings  (Fig.  7,  a),  and  screwing 
the  cleading  upon  these.  The  sweeps,  being 
extended  to  right  and  left,  underneath  the 
continuous  strips,  cannot  yield,  and  so  it 
affords  support  to  the  severed  lengths. 

The  Lagging  Strips. — All  is  now  in  readi¬ 
ness  for  the  lagging,  g,  in  the  figures.  This 
is  made  of  deal  or  of  mahogany,  in  strips 
measuring  about  2£  in.  by  £  in.  It  is 
grooved  at  the  edges  with  saw-kerfs,  to  take 
hoop-iron  tongueing.  It  is  also  beaded  on 
one  edge  to  break  joint,  for  the  sake  of  good 
appearance.  The  lagging  is  bought  in 
this  condition,  and  all  that  the  carpenter  has 
to  do  is  to  cut  it  to  lengths,  lay  it  round, 
and  screw  it  to  the  rings. 

Where  there  are  no  encircling  iron  rings 
in  the  way,  the  lagging  strips  pass  right 
from  top  to  bottom  of  the  boiler  ;  but  at 
all  other  places  their  ends  are  cut  to  fit 
against  the  iron  enclosing  rings.  As  they 
are  fitted,  they  are  screwed  to  the  wooden 
rings,  one  screw  being  put  through  each 
strip  into  each  ring.  Also  a  screw  is  put 
through  each  iron  ring  into  each  separate 
piece  of  lagging. 

Bonding  the  Lagging. — However  well 
strips  may  be  fitted  and  laid  round,  the 
weather  and  the  heat  of  the  boiler  will  soon 
warp  them  out  of  truth,  and  they  will  bulge 
and  become  uneven  between  the  rings. 
Hence  one  reason  why  bonds  of  metal  are 
commonly  employed  to  confine  them  in 
place.  They  are  not  essential  with  wood 
cleading,  as  they  are  with  iron,  and  are  not 
always  put  on.  Still,  they  are  used  with 
advantage,  and  if  made  of  brass,  improve 
the  appearance  of  the  cleading.  They  are 
not  shown  in  Fig.  2,  but  the  ends  of  a  bond 
are  shown  in  Fig.  8.  Bits  of  angle  iron  or 
light  forgings,  a,  are  riveted  to  the  ends  of 
the  bonds,  B,  and  a  bolt,  c,  pulls  these  up 
nearly  together,  so  tightening  the  bonds 
round  the  wood. 

Lron  Cleading. — With  iron  cleading  the 
bonds  are  essential.  There  is  not  much  to 
be  said  about  iron  cleading.  The  boiler  is 
felted  first,  as  when  wood  is  employed,  and 
wire  is  bound  round  the  felt  to  keep  it 
in  position  until  enclosed  with  the  iron. 
Wooden  rings  are  frequently  used,  and  the 
iron  lays  upon  them  and  upon  the  felt,  re¬ 
quiring  no  screws,  and  no  fastening  save  the 
bonds.  Generally,  however,  the  sheet  iron 
does  not  lay  in  direct  contact  with  the  rings 
and  felt,  but  a  rough  wooden  cleading  is 
interposed,  consisting  of  rough  sawn  strips 
without  tongueing,  nailed  upon  the  rings. 
Around  this  cleading  the  encircling  sheet 
iron  is  laid.  The  sheet  iron  has  to  be  cut 
out  to  clear  the  various  openings,  and  bent 
to  the  necessary  curves  in  bending  rolls. 
Some  prefer  sheet  iron  to  wood,  and  it  has 
the  advantage  of  being  unaffected  by 
weather,  and  always  presents  a  smooth  and 
clean  appearance. 

Covering  for  Top  of  Boiler. — The  top 
edge  of  a  cleaded  boiler  is  covered  over 
with  a  piece  of  iron,  or  more  neatly  with  a 
ring  made  of  short  segments  (h  in  Fig.  2). 
Occasionally  cast-iron  covers,  cast  with 
openings  for  the  safety-valve  and  chimney, 
are  made  use  of. 

Should  any  of  the  numerous  readers  of 
Work,  having  to  do  with  boilers,  be  in  any 
difficulty,  please  put  a  question  through 
“  Shop  ”  columns. 


THE  STOPS  OF  THE  PHOTOGRAPHIC 
LENS. 

BY  AN  OLD  HAND. 

Very  many  amateur — I  think  I  may  include 
some  professional— photographers  are  some¬ 
what  in  a  fog  with  respect  to  the  use 
and  effect  of  the  diaphragm  of  the  photo¬ 
graphic  lens.  They  know  that  a  small  stop 
sharpens  the  image  and  reduces  the  light, 
making  the  lens  act  more  slowly,  and  that 
if  a  large  aperture  is  used  the  exposure  is 
much  shorter,  the  image  being  less  distinct ; 
this  being  the  sum  total  of  their  knowledge 
of  the  subject. 

A  photographer  thoroughly  conversant 
with  the  use  and  effect  of  stops  has  a  power 
in  his  hands  too  valuable  to  be  neglected, 
and  he  will  succeed  in  making  good  work 
with  a  lens  that  in  the  hands  of  his  less- 
informed  brother  would  be  almost  useless. 

Now,  let  us  see  what  the  stop  will  do,  and 
why  it  does  it.  Suppose  we  examine  the 
image  on  the  focussing  screen  with  the  full 
aperture  of  a  single  lens  :  we  find  that  there 
is  a  great  falling  off  in  definition  towards 
the  edges  ;  also  the  different  distances  vary 
in  sharpness.  If  we  rack  the  camera  to  get 
the  distance  or  middle  distance  perfectly 
sharp,  the  foreground  is  woefully  blurred 
and  indistinct,  and  vice  versd.  It  may 
be  remarked  lenses  vary  very  much  in  de¬ 
fining  qualities,  some  being  much  better 
than  others  when  used  without  a  stop ,  but 
with  one,  may  produce  equally  good  work. 
The  so-called  single  lens  is  in  reality  two 
lenses  of  different  kinds  of  glass  accurately 
cemented  together  to  form  what  is  termed 
an  achromatic  meniscus.  The  advantage  of 
making  a  lens  of  two  pieces  of  glass  of 
different  density  is  that  by  so  doing  it  loses 
its  power  of  adding  a  fringe  of  colour  to  all 
objects  depicted  on  the  screen  by  it,  or,  in 
technical  terms,  it  is  achromatised  ;  not 
only  this,  the  power  of  giving  equal  defini¬ 
tion  over  the  whole  of  the  picture  or  field  is 
increased.  It  is  a  singular  thing  that  certain 
kinds  of  single  lenses,  unceinented  ones,  or 
uncorrected,  as  they  are  usually  termed,  will 
give  pictures  practically  free  from  the  colour 
fringes,  but  to  do  this  they  must  consist  of 
very  thin  glass,  the  non-achromaticity  de¬ 
pending  almost  as  much  on  the  thichiess  of 
the  glass  as  on  its  density.  Also  very  small 
stops  must  be  used,  or  the  depth  of  defini¬ 
tion  will  be  so  small  as  to  render  such  lenses 
practically  useless  for  photographic  work. 
The  size  of  the  stop,  besides  regulating  the 
quantity  of  light  to  be  admitted  to  the  plate, 
also  determines  how  many  of  the  rays  of 
light  falling  obliquely  on  the  lens  shall  be 
allowed  to  pass.  It  may  here  be  said  that 
rays  of  light  passing  through  the  centre  of 
the  lens  are  parallel,  and  the  further  from 
the  centre  they  are  the  more  oblique  they 
become.  The  use  of  the  small  stop  is  to 
restrict  the  formation  of  the  image  to  these 
more  central  rays,  which,  when  no  stop  is  used, 
become  confused  and  mixed  with  the  oblique 
rays,  which,  coming  to  a  focus  at  different 
distances  from  the  lens,  will  produce  a  blurred 
picture.  The  quality  of  a  lens  is  estimated 
by  its  power  to  produce  a  sharp  image,  with 
a  large  stop,  over  a  large  area  :  the  better  it 
will  do  this  the  greater  the  estimation  in 
which  it  is  held.  Very  indifferent  lenses 
will  produce  fairly  sharp  pictures  if  very 
much  stopped  down.  Here,  again,  we  must 
notice  if  the  glass  of  which  the  lens  is  con¬ 
structed  is  free  from  defects,  such  as 
scratches,  striae,  etc.,  for  if  such  faults  exist 
in  the  centre  of  the  lens  and  we  use  a  ^  ery 
small  stop,  which  utilises  just  that  part  of ; 
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the  glass  that  is  defective,  the  small  stop  in 
this  case,  instead  of  improving  the  defini¬ 
tion,  will  make  it  worse,  owing  to  the  defec¬ 
tive  part  being  alone  used  to  form  the 
image.  The  central  portion  of  a  lens  should 
always  be  free  from  any  defect  whatever. 
Small  striae  or  scratches  in  other  parts  are 
not  of  such  vital  importance,  although  the 
lens  is  best  without  them,  but  if  they  occur 
centrally  the  advantage  of  the  stop  is  con¬ 
siderably  impaired.  The  position  of  the  stop 
has  great  influence  on  the  resulting  image. 
With  single  lenses  (that  is,  the  achromatised 
meniscus)  the  stop  is  placed  considerably  in 
advance  of  the  lens,  for  two  reasons — the 
definition  is  better  and  the  rectilinearity  is 
improved,  but  we  get  a  smaller  area  of 
illumination.  If  the  stop  is  too  much  in 
front  the  corners  of  the  picture  are  cut  off, 
and  if  too  near,  the  curvature  of  straight  lines 
is  more  evident.  It  must  be  understood  all 
single  lenses  give  curved  lines,  more  or  less, 
in  all  parts  except  the  centre  of  the  picture  ; 
the  distance  of  the  stop  from  the  lens  is  cal¬ 
culated  so  as  to  reduce  the  curvature  to  the 
least  possible  quantity  by  cutting  off  oblique 
rays  without  reducing  the  area  of  the  image 
in  too  great  a  degree.  In  some  lenses  I  have 
seen  the  position  of  the  stop  has  been  such 
that  the  plate  would  be  properly  covered 


In  the  use  of  single  lenses  for  architec¬ 
tural  work,  for  which  special  purpose  they 
are  unsuited  on  account  of  the  curvature  of 
the  straight  lines,  especially  as  we  approach 
the  edges  of  the  circle  of  illumination,  the 
best  plan  is  to  only  use  the  centre  of  the 
plate,  where  the  curvature  is  scarcely  per¬ 
ceptible  for  the  more  important  architec¬ 
ture,  ancl^  then,  if  there  is  a  considerable 
amount  of  foliage,  or  other  subject  not  con¬ 
sisting  of  straight  lines,  at  each  end  of  the  pic¬ 
ture,  the  distortion  will  be  scarcely  noticed. 
Use  a  small  stop  in  front  of  a  single  lens  ; 
this  remark  may  be  deemed  unnecessary,  as 
the  stops  are  usually  fitted  to  the  lens  in 
their  proper  places,  but  if  a  lens  is  extem¬ 
porised  by  the  use  of  one  combination  of  a 
doublet  the  advantage  of  removing  the 
front  lens  will  be  perceived.  According  to 
theory,  all  lenses  are  equally  rapid  if  used 
with  a  stop  bearing  the  same  proportions  to 
their  focal  length  as  each  other — that  is,  a 
lens  of  12  in.  focus  would,  with  a  stop  of 
O  in.  diameter,  have  the  same  rapidity  as  a 
lens  of  6  in.  with  a  stop  of  \  in.  diameter. 
However  theoretically  correct  this  may  be, 
it  is  not  always  borne  out  in  practice  ;  the 
colour  of  the  glass  and  its  thickness  have 
considerable  influence  in  determining  the 
result.  It  must  also  be  borne  in  mind  that 


the  screen.  This  will  be  the  focus  :  we  will 
suppose  16  in.  Now,  f  32  means  f  :  of  16  in ., 
which  is  ^  in.,  therefore  a  stop"  l  in.  in 
diameter  is  with  the  16  in.  lens  f  32]  and  so 
on  with  regard  to  any  lens  or  any  stop  that 
may  be  iised.  Again,  suppose  our  lens  has 
a  back  focus  of  6  in.  :  for  convenience  we 
divide  the  6  in.  into  TV,  which  we  find  to  be 
ft  i  therefore,  in.  being  made  the 
diameter  of  the  opening  of  the  stop,  we  have 
at  once  f  32,  and  so  on  with  any  lens  or 
stops,  we  have  to  calculate  the  length  of 
focus,  to  be  divided  by  the  diameter  of  the 
stop  to  find  its  proper  designation. 

In  picture-making  by  photography  it  is  a 
good  rule  never  to  use  a  smaller  stop  than  is 
absolutely  necessary  to  give  proper  defini¬ 
tion,  and  in  copying  work,  use  a  very  small 
stop  in  order  to  get  the  titmost  definition 
and  flatness  obtainable. 

In  the  diagrams  appended  the  positions  of 
thestops  are  shown,  with  the  resulting  effects. 


SCIENCE  TO  DATE. 

Calculation. — Another  individual  whose  calcu¬ 
lating  powers  are  similar  to  those,  already  described 
in  this  column,  of  the  young  man  presented  at  the 
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Photographic  Lens.  Fig.  1.— A,  Lens ;  B,  Stop  at  a  distance  in  Front ;  C,  Rays  of  Light  forming  Image ;  B,  Showing  distortion  of  Straight  Lines. 
Fig.  2.— A,  Lens ;  B,  Stop  close  to  Lens  ;  C,  Rays  of  Light  forming  Image ;  D,  Showing  greater  distortion  of  Straight  Lines.  Fig.  3.— A  and  C, 
Rectilinear  Lenses  ;  B,  Stop  ;  D,  Showing  Straight  Lines  as  they  should  he.  Fig.  4.— A  and  C,  Portrait  Lenses  ;  B,  Stop  with  large  opening ;  D,  Showing 
roundness  of  Field. 


with  the  larger  sizes,  but  with  the  smaller 
■ones  the  corners  of  the  picture  were  shaded 
off,  proving  the  distance  of  the  stop  from 
the  lens  was  too  great.  If  we  place  the 
stops  behind  the  lens,  instead  of  in  front, 
we  do  not  get  rid  of  any  of  the  curvature, 
the  area  of  illumination  is  not  interfered 
with,  although  the  image  is  sharpened  up 
in  about  the  same  proportion  as  though 
the  stop  was  placed  in  front ;  the  advan¬ 
tages  are,  however,  decidedly  in  favour  of 
stops  in  front.  With  portrait  combination 
of  lenses,  the  best  place  for  the  stop  is 
about  midway  between  the  combinations  at 
that  point  where  the  rays  cross  in  passing 
from  one  lens  to  the  other.  On  account  of 
the  great  roundness  of  the  field  only  a  very 
small  part  of  the  image  will  be  quite  sharply 
defined,  but  that  area  will  have  better 
definition  than  with  any  other  kind  of  lens — 
in  fact,  so  far  as  it  goes,  we  will  term  it 
optically  perfect ;  but  the  perfection  of  this 
•small  area  is  at  the  expense  of  the  larger. 
With  all  lenses  not  intended  specially  for 
portraiture  a  compromise  is  made  by  getting 
something  less  than  perfect  definition  over  a 
large  area  instead  of  excessive  sharpness 
over  a  small  one.  The  rapid  rectilinear  is  an 
example  of  this  compromise,  and  other  lenses 
of  like  form  are  constructed  to  the  same 
ends.  With  the  improvements  continually 
taking  place  in  the  manufacture  of  glass,  we 
may  hope  eventually  to  have  perfect  flatness 
of  field  and  depth  of  definition,  with  large 
apertures.  The  Ross  concentric  lens  is  a 
step  in  this  direction. 


the  activity  of  light  on  a  sensitive  surface 
is  increased  or  diminished  according  to  the 
square  of  its  distance  from  it,  but  the  small 
differences  that  exist  with  ordinary  lenses 
make  this  factor  practically  inappreciable, 
unless  in  dealing  with  large-sized  enlarge¬ 
ments  ;  the  distance  of  the  paper  from  the 
lens  has  then  to  be  taken  into  account. 

A  good  single  landscape  lens  may  be  ad¬ 
vantageously  used  for  portraiture  if  large 
beads  are  wanted,  working  with  a  large  stop, 
as  in  this  work  the  surroundings  are  really 
better  if  not  in  focus.  The  leading  lines  in 
the  face  being  well  made  out  are  all  that.  is 
required.  The  number  of  stops  supplied  with 
the  generality  of  lenses  are  really  unneces¬ 
sary,  three  being  ample  for  all  purposes. 
Take  it  all  round,  a  stop  representing  f  32 
will  be  sufficiently  small  for  any  ordinary 
work,  one  of'  f  64  for  special  subjects,  and 
one  of  f  16  for  rapid  exposure.  When  the  full 
aperture  of  the  lens  will  not  give  sufficient 
definition,  by  making  it  a  rule  to  work  with 
one  special  stop — say,  F  32 — a  uniformity  and 
certainty  is  introduced  into  the  exposures  ; 
that  results  in  even  and  good  work  that  is 
absent  when  the  practice  of  shifting  about 
from  one  stop  to  another  is  adopted.  My 
advice  is,  alter  your  exposures,  but  do  not 
alter  your  stop.  Any  lens  that  will  not 
cover  well  the  sized  plate  it  is  advertised  to 
with  F  32  is  a  bad  lens,  and  should  be  got 
rid  of.  To  find  the  focus  of  the  lens, 
measure  from  the  back  surface  of  the  lens  to 
the  ground  glass  when  the  image  of  some 
distant  object  has  been  sharply  focussed  on 


French  Academy,  has  turned  up  in  America.  Reuben 
Field  is  a  native  of  Missouri.  I-Ie  is  a  man  forty- 
five  years  of  age,  who  has  never  been  to  school, 
having  always  been  considered  an  idiot.  He  does 
not  know  how  to  read  or  write,  and  his  intelligence 
is  below  the  average,  but  in  spite  of  this  he  has  the 
keenest  perception  of  relations  between  numbers, 
and  can  solve  the  most  complicated  calculations 
very  quickly.  Another  peculiarity  he  possesses  is 
the  faculty  of  stating  the  exact  time  at  any  moment, 
even  during  the  night  after  a  prolonged  sleep. 

Caoutchouc. — In  the  district  of  the  higher  Orinoco 
have  been  discovered  immense  virgin  forests  of 
caoutchouc  trees,  which  are  said  to  furnish  a 
superior  product  to  that  of  Para.  A  curious  point 
is  that  amongst  the  different  varieties  of  caoutchouc 
trees  found  in  the  upper  courses  of  this  river  there 
are  some  which  appear  identical  with  those  of  the 
Malay  archipelago. 

Gilding'  Aluminium. — It  is  impossible  to  silver 
or  gild  aluminium  by  the  ordinary  processes,  by 
reason  of  the  chemical  action  of  this  metal  on 
solutions  of  the  cyanides  of  silver  or  gold.  It  can, 
however,  be  done  if  the  aluminium  is  first  covered 
by  a  thin  coating  of  copper.  This  may  be  effected 
by  first  rubbing  the  aluminium  with  emery,  dipping 
in  soda  ley  till  hydrogen  escapes  all  over  the  surface, 
treating  with  concentrated  nitric  acid,  and  then 
placing  it  in  a  solution  of  sulphate  of  copper,  to 
which  nitric  acid  has  been  added. 

Carbide  of  Silicon. — A  compound  of  the  com¬ 
position  SiC  has  been  recently  prepared  by  long 
heating  of  silicon  mixed  with  silica  in  carbon 
crucibles.  The  product  of  this  action  is  heated 
first  with  caustic  potash,  which  dissolves  the  un¬ 
changed  silicon  and  some  of  the  silica,  and  then 
with  hydrofluoric  acid,  by  which  all  the  remaining 
silica  is  removed,  together  with  some  other  im¬ 
purities.  Silicon  carbide — SiC — is  thus  left  as  a 
clear  green  pulverulent  residue.  It  is  infusible, 
and  at  a  white  heat  becomes  converted  into  SiCO. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 
Tailoring  Trade.— At  Newport  (Mon.)  union 
men  are  locked  out,  and  the  employers  express 
themselves  determined  to  fight  the  exclusive  work¬ 
shop  system.  The  lock-out  in  the  Manchester 
tailoring  trade  is  not  general.  In  Liverpool,  New¬ 
castle,  and  Bradford  only  a  few  men  are  affected. 
London  will  not  join  the  movement. 

Engineering  Trade.— There  is  a  distinct  im¬ 
provement  in  the  condition  of  the  Lancashire 
engineering  trade.  Large  stationary  engine  makers 
have  secured  good  orders,  while  orders  for  loco¬ 
motives  have  been  placed  in  this  district.  Boiler 
makers  report  an  improvement.  No  improvement 
is  reported  in  the  Mersey  shipbuilding  trade,  but  at 
Barrow  shipbuilders  are  fairly  busy.  The  returns 
of  the  Amalgamated  Society  of  Engineers  for  the 
past  month  show  a  slight  increase  in  the  number  of 
unemployed.  As  there  is  a  fair  demand  for  pattern 
makers,  it  may  be  taken  that  a  fair  amount  of  new 
work  is  coming  forward.  In  the  Steam  Engine 
Makers’  Society  the  number  of  unemployed  is  still 
about  2-J  per  cent.  The  iron  trade  of  the  district 
has  now  a  stronger  tone  in  some  departments. 

Silver  Trade. — Better  prospects  prevail,  and 
Sheffield  houses  who  combine  the  manufacture  of 
cutlery  with  that  of  silver  are  reaping  the  benefit  of 
the  strike  at  Messrs.  Rodgers’. 

Marine  Iron  Trade. — For  general  marine  work 
trade  has  not  been  so  bad  for  some  years.  Large 
numbers  of  ships  are  laid  uxj  want  of  work. 

File  Trade. — File  workers  of  Sheffield  are  only 
working  three  days  per  week.  This  is  one  of  the 
fruits  of  the  new  tariff  in  Spain  and  Portugal. 

Railway  Material  Trade. — A  few  orders  are 
to  hand,  and  of  late  a  number  of  indents  from 
abroad  have  helped  a  fair  home  demand. 

Armour-Plates  Trade. — The  Sheffield  armour- 
plate  mills  are  engaged  on  English  Government 
work. 

Cutlery  Trade. — The  strike  at  Messrs.  Joseph 
Rodgers  &  Sons’,  Limited,  promises  to  bo  keen. 
Three  branches  of  the  trade  are  affected — forgers, 
grinders,  and  cutlers.  The  “  team  ”  system  is  the 
bone  of  contention. 

Timber  Trade.— London  sales  have  consisted  of 
nearly  every  kind  of  wood  imported  into  this  coun¬ 
try.  Prices  are  unaltered— a  parcel  of  pitch  pine 
timber  from  Pensacola  fetching  from  33s.  to  til's, 
per  load  ;  lj  in.  by  t>  in.  1st  yellow  flooring,  13s.  fid. 
per  square  ;  1  in.  by  til  in.  yellow  flooring,  13s.  per 
square  ;  J  in.  by  CA  in.,  7s.  per  square.  Reports 
from  the  provinces  show  no  great  demand. 

Cotton  Trade. — Operatives  favour  the  adoption 
of  the  eight  hours  day  in  the  cotton-spinning 
industry.  Employers  are  of  opinion  that  an  Eight 
Hours  Bill  would  result  in  the  ruin  of  the  Lanca¬ 
shire  cotton  trade.  As  yet,  however,  no  organised 
attempt  is  being  made  by  the  operatives  to  reduce 
the  hours  of  labour.  The  suggestion  to  reduce 
wages  10  per  cent,  has  been  abandoned  by  the 
masters,  and  a  5  per  cent,  reduction  is  now  pro¬ 
posed,  but  some  time  must  elapse  before  the  opinions 
of  the  whole  of  the  master  cotton  spinners  can  be 
obtained. 

Steel  Trade. — Important  developments  of  the 
Staffordshire  steel  trade  are  in  progress,  and  the 
Midland  district  will  soon  be  independent  of  im¬ 
portations  from  Sheffield  and  the  North  of  England. 

Coal  Trade. — An  immediate  development  of 
coal  mining  in  the  Ashton-under-Lyne  district  is 
expected  to  follow  the  important  discovery  of  coal 
in  that  locality. 

Shipbuilding  Trade. — Our  Liverpool  corre¬ 
spondent  writes  : — There  is  no  alteration  in  the 
shipbuilding  trade.  Everything  remains  very  quiet; 
the  freight  market  continues  to  be  depressed,  but 
there  is  a  slight  improvement  for  freights  from  San 
Francisco,  which  will  allow  some  of  the  Liverpool 
ships  that  have  been  lying  idle  at  that  port  to  come 
home.  The  grain  shipments  from  America  are  so 
large  that  it  is  difficult  finding  storage  room,  and 
some  of  the  enterprising  merchants  have  been 
inquiring  upon  what  terms  owners  of  idle  vessels 
will  let  them  for  wheat  storage.  Negotiations  are 
in  progress  to  bring  about  the  termination  of  a 
dispute  between  ship-carpenters  and  ship-joiners 
employed  in  the  Aberdeen  building  yards. 

Jewellery  Trade.— The  London  trade  is  still 
stagnant  to  a  degree — holidays  and  departures  from 
town  being  the  chief  cause.  Next  season  we  hope 
the  coming  royal  wedding  will  put  “West  End 
jewellers  on  better  terms  with  themselves. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


*»*  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  quest  ion  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 


Circular  Planing  Saw.— A.  J.  H.  ( Brixton ) 
writes: — “In  answer  to  several  correspondents 
who  have  written  about  the  new  circular  planing 
saw,  I  have  delayed  the  reply  until  I  could  satisfy 
myself  that  it  could  do  what  the  manufacturers 
state  it  can — i.e..  ‘cut  and  plane  all  kinds  of  wood 
by  the  same  action  as  an  ordinary  circular  saw, 
producing  a  beautifully  smooth  surface  equal  to  hand 
planing,  with  little  additional  power  and  no  more 
labour  than  is  required  for  ordinary  sawing.’  I 


have  now 
work  done 
the  results, 
equally  as 
shape  of  the 
gram,  and 
9  in.  to  60 
Bros.  & 
E.C.  The 
prices :  — 


seen  the  saw  and  some 
by  it,  and  am  surprised  at 
It  will  plane  cross  cuts 
well  as  deep  cuts.  The 
saw  is  shown  in  the  dia- 
can  be  had  in  sizes  from 
in.  of  Messrs.  Sanderson 
Co.,  101,  Leadenhall  Street, 
following  are  some  of  the 
9  in.,  £4  ;  12  in.,  £4  10s. :  18 
in..  £5  10s. ;  22  in.,  £0  10s.  ; 
30  in.,  £8.  Those  readers 
of  Work  who  require  one 
can,  by  mentioning  this 
paper,  be  allowed  a  dis¬ 
count  of  10  per  cent.  I 
shall  be  ploased  to  show  the  saw  at 
work  to  anyone  interested.  The 
Editor  has  my  address.” 

Deck  Fittings.  —  A  Craftsman 
writes:— "Most  of  these  can  be  pro¬ 
cured  at  i-tevens’  Model  Dockyard, 
to  which  placo  intending  boat- 
builders  should  send  for  a  catalogue. 
The  fittings  represented  by  Figs.  7 
and  12  (p.  155.  \  ol.  IV.)  will  have  to 
be  made  by  the  boat-builder,  as  I  do 
not  think  they  can  be  procured  ready¬ 
made.  Capstans,  binnacle,  ship’s 
boat,  ship's  bells,  cleats,  small  sky¬ 
lights,  etc.,  can  all  be  procured  of 
various  sizes  at  the  Model  Dock¬ 
yard.  Skylights  large  enough  for  a 
four  or  five-l'oot  boat  must  be  made, 
as  they  are  only  kept  in  stock  of  such 
sizes  as  are  suitable  for  three-foot 
boats." 

Tramcar. — A.  J.  P.  ( Manchester ) 
writes Seeing  in  No.  173  that  a 
tramcar  worked  by  ammonia  was 
being  tried  in  America,  it  may  in¬ 
terest  your  readers  to  know  that  the 
same  sort  of  tram  is  being  experi¬ 
mentally  run  at  Moses'  Gate,  Bolton, 
near  Manchester.  If  it  proves  a 
success,  it  will  run  from  Moses' 
Planing  and  Gate  to  Bolton  instead  of  the  horse 
Cutting  Saw.  tram." 


II.— Questions  Answered  by  Editor  and  Staff. 

Text-Book  on  Electricity.— P.  L.  (Sell;/  Oak). 
_ ••  Elementary  Lessons  in  Electricity  and  Magnet¬ 
ism,”  by  Silvanus  P.  Thompson,  price  4s.  6d.,  is  one 
of  the  best  books  on  the  subject  for  a  beginner, 
because  the  lessons  given  therein  are  simple  and 
sound.  You  did  well  to  repeat  your  question  in 
your  second  letter,  but  must  not  expect  an  answer 
to  it  in  three  weeks  from  date.  The  reason  for  this 
delay  has  been  frequently  given  by  our  Editor  in 
“  Shop."— G.  E.  B. 

Model  Yacht.— J.  E.  W.  (Islington).— J.  E.  W. 
asks  too  general  a  question  for  me  to  answer.  IX  he 
gives  the- size  of  his  model  and  t lie  kind  of  rig  he 
wishes.  I  will  seDd  him  the  proportions  that  the 
masts,  sails,  spars,  etc.,  should  be,  as  they  will  differ 
very  much  for  a  cutter,  schooner,  yawl,  or  lugger, 
each  rig  requiring  spars,  sails,  etc.,  of  various 
measurements.  Send  what  you  require,  and  I  will 
at  once  reply :  but  I  must  first  have  description  of 
rig  and  model. — L.  Y. 

Wors,  Vol.  I.— L.  H.  (Bolton).— Vol.  I.  is  out  of 
print,  but  if  you  watch  the  "Sale  and  Exchange 
column  yon  will  sometimes  see  one  offered  for  sale ; 
or  you  can  advertise  therein  for  the  volume. _  The 
published  price  of  each  volume  of  Work  is  7s  6d. 
Glad  to  hear  vou  think  so  well  of  the  publication. 
-Ed. 

Watch  Tools.— Watch.— Catalogues  of  watch 
tools  can  be  obtained  from  any  tool  dealer's— as  a 
rule,  without  charge  if  a  trade  card  or  bill-head  is 
sent  with  the  application  for  one.  Any  of  the 
following  firms  will.  I  expect,  send  you  an  illustrated 
catalogue  if  you  write  :  Gray  &:  Sons,  Clerkenwell 


Green.  E.C. ;  Pluoknett  &  Co.,  Poland  Street,  \V. ; 
or  Grimshaw  &  Baxter,  Goswell  Road,  E.C.  If  you 
are  not  in  the  trade,  and  will  send  to  the  Editor,  I 
will  see  ivhat  my  influence  will  do  towards  getting 
you  one. — H.  S.  G. 

Electric  Alarum.— L.  C.  f Maidstone).— You 
will  find  a  full  illustrated  description  of  an  electric 
time  alarum  in  No.  32,  p.  497,  Vol.  I.,  of  Work. 
Several  other  designs  for  alarums  were  given  in 
Nos.  40  and  48,  pp.  636  and  763,  Vol.  I.,  and  in  pp. 
157,  175,  226,  416,  582.  699,  and  723,  Vol.  II.,  of  Work. 

A  continuous  ringing  electric  bell,  suitable  alike 
for  a  time  alarum  or  a  burglar  alarum,  was  illus¬ 
trated  and  described  in  No.  20,  p.  312,  Vol.  I.,  of 
Work.— G.  E.  B. 

Stain  for  Drawers.— A  Reader  of  “  Work.’  — 

The  light  oak  appearance  of  the  wardrobes  and 
bedroom  furniture,  as  seen  in  the  shops,  is  not  done 
by  the  usual  stains,  as  used  by  French  polishers— it 
forms  a  trade  by  itself.  You  will  find  full  par¬ 
ticulars  of  “  how  it  is  done ’’  on  referring  to  “Grain¬ 
ing  Cheap  Furniture,"  p.  1S7,  No.  116,  of  Work, 
Vol.  III.,  June  6th,  1891.— Lifeboat. 

Black  Lacquer.  —  Lacquerer.  —  Mix  lamp¬ 
black.  gold  size,  and  turps  to  the  consistency  of 
thin  cream,  and  apply  with  a  camel-hair  brush. 
Should  it  rub  off  on  drying,  add  a  little  more  gold 
size.  Chemical  black :  Make  a  strong  solution  of 
nitrate  of  silver,  and  also  of  nitrate  of  copper,  mix, 
and  dip  the  articles  in  it,  and  heat  over  a  gas  flame 
till  the  required  blackness  is  obtained.— R.  A. 

Incubator.— One  in  a  Fix.— I  cannot  say  defi¬ 
nitely  why  your  regulator  and  thermometer  will 
not  work  in  unison,  but,  judging  from  your  letter.  I 
should  imagine  you  have  failed  to  fix  these  fittings 
in  their  proper  places.  Possibly  the  J  tube  is  not 
fixed  quite  high  enough  ;  vary  ils  position  and  note 
results.  You  will  also  do  well  to  read  up  that  part 
of  the  original  article  dealing  with  this  portion.  If 
you  follow  the  instructions  there  given,  and  have 
made  fittings  as  described,  or  obtained  them  from 
Mr.  Stevens,  they  cannot  fail  to  work  satisfactorily. 
—Leghorn. 

Work  Volumes.— A.  G.  ( Lambeth ,  S.E.).— 
Some  of  these  are  out  of  print.  They  cost  7s.  6d. 
each,  bound.  You  should  advertise  for  any  yon 
want  in  Work,  or  write  to  Cassell  Sc  Company, 
London,  E.C. 

W.  C.  Connection.— Sharp  — If  you  write  to 

Kemp,  Coldharbonr  Lane,  Brixton,  London,  he  will 
furnish  you  with  tjll  particulars.  Kindly  mention. 
Work. 

Carpentry  Tools.— Amateur.— For  tools,  yon 
cannot  do  better  than  apply  to  Melhuish.  Fetter 
Lane,  London,  or  others  advertising  in  Work. 

Glass  Blowing.— Twix  —As  soon  as  a  capable 
writer  submits  the  subject  to  us  it  shall  receive 
attention. 

Analytical  Chemistry.— Student.— We  intend 
to  deal  with  this.  Make  it  known. 


Bicycles.— D.  B.  D.  (Pcnryn)  —  Our  correspond¬ 
ent  is  nowin  Liverpool.  You  had  better  write  to 
the  Patent  Ollice,  London.  E.C. 

Gum  for  Envelopes.  —  Agricola  (Gartly. 
N.H.).—  The  gum  used  for  envelopes,  as  also  for 
postage-stamps,  is.  1  believe,  dextrine.  It  is  made 
from  starch  by  treatment  with  acid  or  diastase,  and 
is  much  cheaper  than  gum-arabic.  It  can  be  bought 
as  a  powder  at  the  chemist’s,  and  dissolved  in 
water.— M.  M. 

Telescopes.— W.  H.  (Charley).— Some  short  illus¬ 
trated  papers  on  the  hand-working  of  glass  specula 
for  the  Newtonian  telescope,  which  were  com¬ 
menced  in  No.  160  of  Work,  and  are  now  publish¬ 
ing  will  give  vou  the  information  you  want— 
E.  A.  F. 

Engine.— No  Name.— Many  models  are  made 
without  “  pet  cocks."  which  is  the  correct  term,  but 
they  ought  to  be  put  on  a  cylinder  of  3  in.  by  2  in. 
size  :  if  not,  there  will  be  accumulations  of  water  at 
the  bottom.— J. 


Smithing.— Aspirant.— As  regards  your  trade, 
there  is  no  literature  w  orth  naming.  There  are  four 
small  volumes  on  "  Blacksmithing,"  published  by  M. 
T.  Richardson.  New  York,  w  hich  it  would  be  worth 
vour  while  to  get.  You  can  get  them  of  Trubner. 
Ludgate  Hill.  E.C.,  at  5s.  each.  There  is  also  a  very 
elementary  work,  entitled  “The  smithy  and  Forge, 
published  bv  Crosbv  Lockwood,  Stationers’  Hal! 
Court,  at  2s.‘  But  1  should  advise  you  to  take  a 
range  of  reading  much  wider  than  this.  I  should 
study  generally  engineering  and  metallurgy.  I 
hardly  know  what  books  to  recommend,  there  are 
so  many  good  ones.  Supposing  you  take  the  fol¬ 
lowing  :— Holmes  on  “  The  Steam  Engine,”  price  6s., 
published  bv  Longmans.  Paternoster  Row  ;  “  The 
Strength  of  "Materials  and  Structures.  ’  by  Sir  John 
Anderson,  also  published  by  Longmans,  at  3s.  6d- : 
“Metals:  their  Properties  and  Treatment.'^  by 
C.  L.  Bloxam.  also  by  Longmans.  3s.  6d. :  "  steel 
and  Iron.”  by  W.  H.  Greenwood,  published  by 
Cassell  &  Co.,'E.C..  at  cs. :  “  Practical  Iron  Found¬ 
ing.'  bv  mvself.  published  by  V  bittaker  &  Co.,  at 


tor  ”  articles.— J. 


Iron  Rivets.  -W.  H.— Yon  can  get  rivets  of  the 

Phoenix  Bolt  and  Nut  Company.  Handsworth,  near 


lirmingham.— J. 

Bent  Iron  Work  — An  Old  Subscriber- ion 

an  get  the  bent  iron  of  Whiteley,  V  estboume 
Irove.— J. 

Institution  of  Engineers M.  J.  M.  E.  (Atr/t- 

fa/c).— The  qualifications  necessary  to  enable  a 
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man  to  become  a  member  of  the  Institution  of 
Mechanical  Engineers  are  entirely  of  a  practical 
character.  Besides  members,  there  are  graduates, 
associates,  and  honorary  members.  According  to 
the  articles  of  the  bye-laws  :  By  article  2,  “  Candi¬ 
dates  for  admission  as  members  must  be  engineers 
not  under  twenty-four  years  of  age,  who  may  be 
considered  by  the  Council  to  be  qualified  for 
election.”  By  article  3,  “Candidates  for  admission 
as  graduates  must  be  engineers  holding  subordinate 
situations,  and  not  under  eighteen  years  of  age ; 
and  they  may  afterwards  be  admitted  as  members 
at  the  discretion  of  the  Council.”  By  article  4, 
“  Candidates  for  admission  as  associates  must  be 
gentlemen  not  under  twenty-four  years  of  age, 
who,  from  their  scientific  attainments  or  position 
in  society,  may  be  considered  eligible  by  the  Coun¬ 
cil.”  By  article  5,  “The  Council  shall  have  the 
power  to  nominate  as  honorary  life  members 
gentlemen  of  eminent  scientific  acquirements,  who, 
in  their  opinion,  are  eligible  for  that  position."  A 
recommendation  for  admission  to  the  Mechanical 
Engineers  must  be  signed  by  not  less  than  five 
members,  and  forwarded  to  the  secretary,  who 
will  then  submit  it  to  the  Council  for  their  approval. 
It  is  then  inserted  in  a  ballot-box  approved  by  the 
Council,  and  signed  by  the  president,  and  for¬ 
warded  to  the  members  for  election  or  otherwise. 
The  form  of  proposal  is  as  follows:  “Mr.  — .being 
not  under  twenty-four  years  of  age,  and  desirous  of 
admission  into  the  Institution  of  Mechanical  Engi¬ 
neers,  we,  the  undersigned,  proposer  and  seconder, 
from  our  personal  knowledge,  and  we,  the  three 
other  signers,  from  trustworthy  information,  pro¬ 
pose  and  recommend  him  as  a  proper  person  to 
become  a  member  thereof.  Witness  our  hands 
this  day  of  .  Signatures  of  members.”  The 
proposer  and  seconder  must  write  from  personal 
knowledge  of  tl^e  candidate.  The  remaining  three 
may  write  from  trustworthy  information,  without 
personal  knowledge.  The  ballot  lists  sent  out  to 
members  specify  the  name,  occupation,  and  address 
of  each  candidate,  and  by  whom  proposed  and 
seconded.  These  lists  are  opened  only  in  the  pre¬ 
sence  of  the  Council  on  the  day  of  election  by  a 
committee  appointed  for  that  purpose.  When  the 
candidate  is  elected,  the  secretary  gives  him  notice 
of  the  fact,  and  he  is  then  required  to  pay  his 
entrance  fee  and  his  first  annual  subscription,  and 
also  to  sign  a  form  expressive  of  his  loyalty  to  the 
regulations  of  the  institution.  The  entrance  fee  is 
& 2 ,  and  the  annual  subscription  £3.  Any  further 
information  you  may  require  may  be  obtained  of 
the  secretary,  Alfred  Bache,  Victoria  Chambers, 
London,  S.W.— J. 

Water  Supply. — Pump.— As  your  water  is  to  be 
drawn  from  a  well,  it  must  be  pumped  up.  If  the 
well  is  sunk  near  a  shed,  your  cheapest  way  to  get 
the  water  will  be  to  use  an  ordinary  plunger  forcing 
pump,  driven  by  a  hand  crank,  for  the  small  quan¬ 
tity  you  want— twenty  gallons  a  day  is  very  little  if 
it  is  to  supply  your  house,  for  we  reckon  at  least 
twenty  gallons  a  day  for  each  inhabitant.  How¬ 
ever,  I  should  not  advise  you  to  sink  a  brick  well ; 
a  tube  well  would  be  better,  and  the  pump  then 
could  be  fixed  on  the  top,  and  the  cost  of  sinking 
would  be  very  little.  These  tube  wells  are  the  same 
as  those  used  in  Abyssinia,  and  I  have  found  them 
very  successful  in  small  holdings  in  the  valley  of 
the  Thames.— E.  C. 

Leaky  Koof.— Pump. — On  the  next  course  of 
brickwork  above  the  line  of  your  roof,  you  should 
pick  out  the  “  pointing  "  ;  then  flash  the  roof  with 
strips  of  zinc  bent  over  and  forced  in  between  the 
brick  courses ;  then  repoint  the  brickwork  joints 
with  lime  mortar ;  you  can  leave  the  flashing 
straight  on  the  roof  with  an  overlap  of  five  inches, 
but  fasten  it  to  the  tops  of  the  corrugations,  about 
every  ten  inches,  with  galvanised  rivets.  Do  not 
use  copper  rivets.— F.  C. 

Piano.  —  Mechanic.  —  Take  out  the  backing  of 
piano,  and  examine  carefully,  and  see  that  the  glue 
has  not  started  in  any  of  the  joints  behind  the  wrest- 
plank  and  bent  side.  If  this  has  occurred,  you  must 
glue  and  put  some  bolts  or  screws  in ;  if  it  is  only  the 
wrest-pins  loose  with  frequent  turning,  you  must 
replace  these  with  a  size  larger,  which  you  can  ob¬ 
tain  from  W.  Hughes  &  Co.,  37,  Drury  Lane,  Lbndon, 
W.C.  If  the  wrest-plank  is  split  where  the  wrest- 
pins  enter,  it  will  require  a  new  wrest-plank.— 
i1.  E. 

Piano  Questions — W.  H.  E.  (West  Hartlepool). 
—Bone  is  not  used  for  piano  keys,  though  I  have 
seen  it  used  for  German  harmonium  keys;  ivory 
and  celluloid  are  used  for  piano  keys.  You  could 
obtain  these  from  a  manufacturer  of  keys  ;  but  I 
cannot  tell  from  your  letter  whether  you  require 
these  for  repairing-  purposes  or  making.  I  may  say 
it  is  an  awkward  job  laying  ivorj*,  unless  you  have 
had  experience.  You  can  obtain  the  ivory,  strings, 
and  wrest-pins  from  J.  &  J.  Goddard,  68,  Tottenham 
'  Court  Road,  London,  W.C.  The  best  wood  to  make 
a  sound-board  is  Swiss  pine,  but  a  good  substitute 
is  spruce  of  first  quality.  The  sound-board  has  no 
open  space  in  it.  Obtain  index  to  Vol.  I.  of  Work 
from  Cassell  &  Company,  and  read  articles  on 

How  to  Make  a  Piano  ” :  you  will  obtain  informa¬ 
tion  as  to  sound-board.— T.  E. 

Pianoforte  Malting.— B.  J.  (Bingley).—ll  you 
will  obtain  Vol.  I.  of  Work  from  Cassell  Sc  Com¬ 
pany,  or  through  your  bookseller,  and  read  articles 
9n  “  How  to  Make  a  Piano,”  you  will  obtain  all  the 
,  information  you  require. — T.  E. 

to  Make  a  Door.—  B.  H.  R.  (Cardiff).— It 
B.  H.  R.  will  read  below  for  above  in  the  sentence 


“  find  the  centre  of  height  of  door,  and  1  in.  above 
the  centre  square  across  the  top  of  the  middle  rail” 
(see  page  629,  No.  144),  I  think  he  will  acknowledge 
that  this,  makes  matters  very  much  better;  and  if, 
in  addition  to  this,  he  is  told  that  the  article  re¬ 
ferred  to  was  an  answer  to  a  question  where  the 
door  required  would  not  be  more  than  6  ft,  6  in. 
high,  I  think  his  well-founded  criticism  will  be  met. 
— E.  D. 


Making  a  Small  School  Banner.  —  A.  M. 

(Glasgow).—  As  you  give  no  idea  of  the  kind  of  de¬ 
vice  you  require,  I  shall  perhaps  help  you  best  by 
giving  a  sketch  of  a  banner  made  by  me  for  some 
St.  Stephen’s  schools,  and  describing  the  method 
of  making  it.  The  ground  was  a  very  finely  twilled 
silk,  called  “  bishop’s  purple  ” — one  yard  silk;  usual 
width ;  cost,  11s.  The  devices  on  it  were  in  oil 
paint  and  gilding.  The  silk  having  been  shaped, 
and  the  outline  of  the  devices  drawn  on  cartridge- 
paper  and  pricked  through,  the  pattern  was  pounced 
upon  the  silk.  The  parts  to  be  covered  were  then 
sized  with  a  fairly  strong  solution  of  isinglass  full 
uji  to  the  outline,  and  the  little  pounce  spots  mixing 
with  the  size  made  the  outline  sufficiently  visible. 
When  dry,  the  crown,  except  the  stars,  was  laid  in 
with  gold-size,  and  gilt  when  properly  tacky  ;  then 
the  stars  were  sized  and  silvered  with  silver-leaf. 
The  crown  is,  of  course,  symbolic  of  Stephen— 


Stephanos,  a  crown.  The  remaining  devices  were 
painted  in  tube  oil  colours,  freely  mixed  with  var¬ 
nish  as  a  medium  ;  the  cros3,  vermilion ;  the  palm, 
green  ;  the  lettering,  blue,  with  red  initials,  on  a 
butt'  ribbon ;  all  devices  being  shaded  and  lined 
with  deeper  shades  of  their  own  colours.  The 
legend,  not  given  in  the  drawing,  was  “  Ecc. 
S.  Stephani.”  The  border,  a,  was  sewn  on  ;  the  cord 
carrying  tassels  was  a  twist  of  three  colours  ;  and 
the  pole  was  of  oak,  with  a  brass  finial.  The  de¬ 
vices  might  be  embroidered  instead  of  painted,  if 
time  were  no  object ;  or  a  quicker  and  cheaper  way 
in  which  to  get  up  a  banner  would  be  to  use  simply 
calico,  and  paint  the  ground  colour  and  devices  in 
distemper.  Gilding  can  be  done  on  this.  There  is 
another  way  in  which  I  once  made  an  effective 
banner  of  the  “  Creation."  Seven  medallions  were 
cut  out  in  white  silk  ;  in  the  centre  one  was  painted 
the  church  to  which  the  schools  belonged,  and  the 
other  six  bore  emblems  of  the  six  days  of  creation. 
These  were  sewn  on  to  a  ground  of  suitable  coloured 
material.  Or,  again,  devices  may  be  simply  cut  out 
in  one  coloured  material  and  sewn  on  another,  all 
painting  being  dispensed  with.  I  have  made  ban¬ 
ners  of  the  “cardinal  virtues” — thus,  “Prudence’’ 
among  these  was  very  effective.  It  was  a  “  humble- 
bee  ’’—the  body  black  velvet  with  yellow  bands, 
the  wings  a  light  brown  stuff,  and  the  eyes  gold 
paper,  all  sewn  on.  These  are  all  alternative  plans  ; 
but  for  a  really  fine  banner  nothing  will  equal  the 
first.— S.  W. 

Safety  Bicycle— T.  C.  (Birmingham).— Articles 
on  the  Safety  Bicycle  appeared  in  Work,  Nos.  107, 
111,  115,  119,  124,  127,  132,  137,  and  142. 

Wo;:k  Volumes.  —  Anxious.  —  Volume  I.  of 
Work  is  out  of  print:  Vol.  II.,  price  7s.  0d. ;  post 
free,  8s.  3d.  Send  postal  order  to  Cassell  &  Co., 
London. 


Maguay  Electric  Lamp.-J.M.  &  Co.  (London, 

E. C.). — Tins  can  be  obtained  of  the  Secretary, 
Sherborne  Electrical  Installation  Company, 
Dorset. 

Naturalists’  Papers.— Taxidermist.— Thanks 
for  your  letter.  When  a  thoroughly  competent 
writer  comes  before  us,  we  intend  to  give  space  to 
this  subject. 

Umbrella  Stand.— G.  H.  (Stockton-on-Tees).— A 
design  has  appeared  in  No.  175. 

Fire-box. — P.  W.  R.  ( Sunderland).— I  think  the 
proportions  will  do  ;  but  there  is  generally  trouble 
with  these  small  boilers,  the  difficulty  being  to  keep 
up  sufficient  pressure  of  steam. — J. 

Incubator.— H.  J.  (Blackburn).—  For  size  of  one- 
hundred-egg  machine,  see  my  reply  to  J.  B.  N. 
(Lancashire).  Thanks  for  your  offer.  If  you  would, 
like  full-size  drawings,  please  write  to  the  Editor.— 
Leghorn. 

Dialling. — A,  R.  (Moseley).— The  difference  be¬ 
tween  sun  and  clock  for  each  day  is  given  in 
“  Whitaker’s  Almanack  ”  (London  :  Whitaker  & 
Son,  Warwick  Lane,  Paternoster  Row,  E.C.). 
-A.  Y. 

Plumbing.  —  Plumber.  —  Before  you  see  this 
probably  the  plumbing  papers  will  be  with  the 
printer  awaiting  publication. 

Rubber  Solvent.— C.  E.  S.  (Taranaki).— Ben¬ 
zene  is  a  good  solvent  for  indiarubber,  also  sul¬ 
phide  of  carbon.  It  may  also  be  dissolved  by 
naphtha,  spirit  of  turpentine,  and  chloroform ; 
these  solvents  will  not  destroy  its  elasticity.— 
A.  S.  P. 

Tire  Cement.— A  Constant  Reader.— I  have 
no  recipe  for  making  these  cements,  as  it  is  not 
worth  anybody’s  while  attempting  to  make  them  in 
small  quantities.  Cement  for  fixing  tires  to  iron 
rims  can  be  bought  at  Is.  per  lb.  or  in  6d.  boxes ; 
solution  for  mending  tires  or  joining  rubber  to 
rubber  can  be  bad  for  6d.  and  Is.  per  bottle ;  both 
of  any  cycle  dealer. — A.  S.  P. 

Astronomy  and  Chemistry.— Reader  prom 
the  First.— Our  staff  is  already  a  large  one,  and 
much  matter  awaits  publication,  but  the  subjects 
of  astronomy  and  practical  chemistry  shall  be 
dealt  with  as  soon  as  some  really  attractive  papers 
are  submitted  to  me.— Ed. 

Lathe  for  turning  Elliptic  Sections  in 
Metal.— D.  R.— I  do  not  see  why  the  ordinary  oval 
chuck  should  not  be  made  strong  enough  to  do 
such  work.  If  the  work  were  long,  there  could  he 
a  second  oval  chuck  attached  to  the  poppit,  so  as  to 
carry  the' other  end,  and  this  second  chuck  would 
he  turned  by  the  work  itself,  or  might  have  an  in¬ 
dependent  motion  communicated  to  it.  There  is  a 
lathe  invented  by  Messrs.  Koch  &  Miiller.  This  is 
very  ingenious  and  rather  complicated,  and  would 
require  a  whole  page  of  Work  to  make  at  all  clear. 
The  principle  is  that  of  the  French  oval  chuck,  in 
which  there  is  no  ring,  but  a  mandrel  within  the 
ordinary  one,  and  a  short  cross  slide  in  the  face¬ 
plate.  In  the  German  lathe,  however,  which  is 
intended  for  metal-work,  the  inside  mandrel  may 
make  any  proportional  number  of  revolutions  com¬ 
pared  with  those  of  the  main  mandrel,  so  that  not 
only  ellipses,  but  three,  four,  or  more  lobed  sections 
can  be  produced.  I  do  not  know  how  such  work  as 
this  is  actually  done  in  practice,  but  if  I  wished  to 
turn  the  oval  flanges  of  a  quantity  of  brass  stuffing 
glands,  I  should  prefer  to  use  the  principle  of  the 
copying  lathe.  Have  one  pattern  flange  made,  and 
fit  it  on  a  kind  of  back  shaft,  so  as  to  make  equal 
turns  with  the  mandrel ;  then  take  out  the  screw  of 
the  cross  or  traversing  slide  of  the  saddle,  and  fix  a 
rubber  or  roller  upon  this  slide,  to  press  upon  the 
revolving  pattern  and  be  kept  up  to  it  by  a  weight ; 
this  would  cause  the  cross  slide  to  move  in  and  out 
twice  in  the  revolution.  I  would  use  a  milling 
cutter  instead  of  a  tool,  and  have  the  roller  on  the 
pattern  of  the  same  diameter ;  thus  the  lathe  would 
turn  very  slowly,  and  one  revolution  would  com¬ 
plete  the  work.  See  also  Northcott’s  “  Multi¬ 
purpose  Lathe,”  in  his  “Lathes  and  Turning.” — 

F.  A.  M. 

Window  Sashes.— R.  A.  de  N.  (Kensington).— 
If  a  simple  plan  for  reversing  ordinary  window 
sashes  could  be  devised  without  infringing  on  one 
of  the  many  patents  that  already  exist,  the  very 
fact  of  its  being  unlike  any  other  would  cause  the 
inventor  to  patent  it  at  once,  especially  if  it  could 
be  done  very  cheaply,  as  you  desire.  There  are 
a  great  many  wonderfully  ingenious  inventions  for 
combining  sliding  with  reversible  sashes,  but.  as 
you  have  found  out,  they  are  more  adapted  for  new 
than  old  sashes.  The  especial  patent  to  which  the 
article  mentioned  refers  is  a  Mr.  Hough’s,  of  135, 
Great  Suffolk  Street,  Southwark,  and  he  claims  for 
it  that  existing  windows  can  be  adapted  to 
this  principle  in  a  few  hours  at  a  small  cost.  It 
was  the  fact  of  its  being  easily  adapted  to  existing 
sashes  and  its  practicability  that  caused  it  to  be 
noticed.— E.  D. 

Electricity  Examination.— A.  W.  ( Lynmouth ). 
—  Write  to  the  Secretary,  Central  Institute,  Science 
and  Art  Department,  South  Kensington,  enclosing 
a  stamp,  and  ask  for  a  prospectus.  From  this  you 
will  learn  how  to  proceed  in  studying  for  an  exami¬ 
nation  in  electricity  and  magnetism.  Lists  of 
questions  are  published  by  the  same  department 
for  a  few  pence  each  copy.  Each  year,  for  several 
years  back,  has  its  own  list,  and  the  price  of  each 
full  list,  containing  ail  the  questions  in  full,  is  6d. 
The  Science  and  Art  Directory,  price  6d.,  gives  full 
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instructions  respecting  the  course  of  study  for  ex¬ 
aminations.  Both  Guthrie's  and  Thompson’s  books 
on  Electricity  and  Magnetism  may  be  studied  by 
you  with  advantage.— G.  E.  B. 

Balance  Staff  to  Lever  Watch.— Horology. 
— I  scarcely  know  how  to  answer  this  query, 
which  seems  so  simple,  but  which  to  do,  even  to 
one  that  gets  such  a  job  once  a  week,  is  not  easy, 
if  it  is  to  be  done  as  it  should.  However,  the 
tools  necessary  are  :  First,  a  lathe  or  turns,  a  graver, 
screw  ferrule,  bow,  pivot  file  and  burnisher,  one  or 
two  bell-metal  polishers,  a  little  oil-stone  dust,  and 
diamantine  for  finishing,  a  douzifeme  gauge  or 
pinion  gauge  for  measuring  the  length,  etc.  To 
begin,  take  out  the  old  staff,  take  off  the  roller  and 
hair  spring,  and  knock  the  balance  off  the  staff, 
keeping  it  for  measurements.  Now  get  a  needle 
slightly  larger  than  the  body  of  old  staff ;  let  the 
temper  of  it  down  to  a  blue.  Get  a  little  piece  of 
brass,  and  drill  a  hole  through  it  rather  smaller 
than  the  needle,  and  drive  it  in  tight.  Now  file  it 
off  half  as  long  again  as  the  old  staff  and  file  centres 
on  its  ends.  Put  on  ferrule,  mount  it  in  turns, 
catch  the  brass  true,  and  square  the  shoulders. 
Now  turn  the  steel  down  till  the  roller  begins  to  go 
on.  then  mix  a  little  oil-stone  dust  with  a  little  oil : 
put  a  little  on  your  polisher,  and  grind  it  down  till 
roller  will  almost  go  up  to  the  brass  collet.  Care¬ 
fully  clean  off  all  oil-stone  dust.  Take  another 
polisher,  mix  a  little  diamantine  and  oil,  and  repeat 
grinding  till  roller  is  just  free  of  the  collet ;  then 
finish  with  the  burnisher.  With  the  pinion  gauge 
measure  from  roller  to  seat  for  balance,  and  fit  it  on 
tightly ;  do  the  same  for  the  hair-spring.  Gauge 
from  balance-seat  or  roller-seat  to  whichever  pivot 
is  left  on,  and  turn  new  one  a  very  little  longer. 
Turn  it  to  the  proper  shape  and  nearly  to  size,  then 
finish  with  file  and  burnisher  till  it  fits  the  hole 
nicely,  and  comes  through  far  enough  to  rest  on  the 
endstone.  Now  take  the  measurement  outside  both 
boles,  and  turn  the  remaining  pivot  to  agree  to  this 
measurement,  allowing  a  little  for  rounding  up  the 
pivots  when  all  is  done.  Now  rivet  on  the  balance, 
and  see  it  is  running  flat  and  true  ;  if  it  does  not, 
you  must  make  it  by  bending  the  arms.  See  also  it 
is  in  poise— that  is,  that  one  part  of  the  balance  is 
no  heavier  than  the  other— else  your  watch  will  vary 
in  position.  Put  on  your  roller,  and  see  that  it  is 
true  and  flat,  and  then  place  your  hair-spring  in 
position,  and  put  watch  in  beat  by  adjusting  the 
hair  spring  or  the  roller.  This  is  a  rough  outline  for 
a  common  job,  but  it  is  difficult  to  give  instructions 
on  paper  for  a  delicate  job  like  this.  Besides,  in 
your  query  you  do  not  say  whether  it  is  for  a  full 
plate  or  three-quarter  plate,  over-sprung  or  under- 
sprung,  plain  or  compound  balance  :  each  requires 
a  little  different  way  of  working  in.  Neither  do  you 
say  which  pivot  is  broken,  or  whether  the  old  staff 
is  a  brass  collet  or  a  solid  steel. — A.  B.  C. 

Clock  Movements.— J.  H.  R.  (Sheffield).— Z .  J. 
Stockall,  Clerkenwell  Road,  London,  imports  all 
kinds  of  American  movements,  and  1  daresay  will 
supply  you  with  one  ;  or  you  can  obtain  any  you 
require  from  C.  Churchill  &  Co.,  Cross  Street, 
Finsbury  :  or  Mr.  Cohen,  Kirkgate,  Leeds.  In  any 
case,  a  letter  to  either,  enclosing  stamped  addressed 
envelope,  will  get  you  particulars;  and  for  Seth 
Thomas'  clocks  and  movements  only,  write  to 
R.  M.  Marples,  Cripplegate  Buildings,  Wood  Street, 
London,  E.C.— A.  B.  C. 

Trade.— Anxious.— You  can  go  as  an  apprentice 
to  a  joiner  till  you  are  tw  enty-one ;  or  you  can  go  as 
an  articled  pupil  to  a  builder,  spending  part  of  tho 
time  in  the  workshops  and  part  in  the  office :  in  the 
former  case  you  would  receive  a  wage,  in  the  latter 
you  might  have  a  premium  to  pay.  You  should 
also  attend  the  science  and  art  classes  in  the  even¬ 
ings,  studying  mathematics,  geometry,  building 
construction,  mechanical  or  architectural  drawing, 
and  perspective.  You  might  travel  on  your  bicycle 
in  the  summer  months,  and  go  to  lodgings  in  the 
winter,  when  you  could  attend  the  classes.  I  can¬ 
not  give  you  any  names ;  but  by  making  inquiries, 
or  by  consulting  a  directory,  you  could  ascertain 
the  names  of  suitable  firms  ;  or  if  you  know  any¬ 
one  in  the  building  trade,  they  might  be  able  to  give 
you  the  name  of  a  suitable  firm. — M. 

Mahogany  Filling.  —  H.  E.  (Eastbourne)  — 
Cover  the  mahogany  with  a  thin  paste  of  plastcr- 
of-Paris  in  water.  When  this  has  set  and  is  dry, 
rub  the  surface  down  with  fine  glass-paper  held  on 
a  cork  bung.  Coat  with  boiled  linseed  oil,  let  this 
soak  into  the  pores,  then  apply  another  coat :  allow 
this  to  get  firm,  then  commence  with  the  French 
polishing.  Mahogany  stopping  is  merely  white- 
lead  putty  tinted  with  red  lead  ;  it  is  used  to  fill  up 
cracks  in  mahogany  surfaces  before  “filling”  and 
polishing. — G.  E.  B. 

III.— Questions  Submitted  to  Readers. 

*„*  The  attention  and  co-operation  of  readers  oj  Work  are 
invited  for  this  section  of  “  Shop.” 

Reversible  Gas  Alarm.— F.  G.  H.  (Torquay) 
writes  to  I).  B.  ( Glasgow )  (see  No.  172,  page  252)  :— 
"  Will  you  kindly  inform  me  of  the  cost  of  fitting 
the  above  to  your  premises,  ar.d  of  maintaining  the 
same,  say,  at  per  year  ;  also  how  long  you  have  had 
the  system  working,  and  whether  you  have  seen  it 
tested  elsewhere?’ 

Firewood.— J.  ( Penge .  S.E.)  w-rites  “  Will  any 
reader  kindly  give  me  information  as  to  firewood 
making,  bundling,  etc.— how  to  buy  the  wood  and 
materials,  prices,  etc.  ?  ” 

Lea:  her  Belt.— Veno  writes  “  I  have  a  leather 
belt,  which  is  made  to  revolve  round  two  pulleys  ; 
it  requires  a  smooth  dry  surface.  I  have  varnished 


it  with  shellac  varnish,  but  it  cracks  when  it  has 
been  running  a  short  time.  Can  any  of  your  readers 
inform  me  if  there  is  anything  I  could  put  in  the 
varnish  to  prevent  cracking?” 

Parquet  Flooring.— Herringbone  writes  :— 
“  Would  any  reader  kindly  enlighten  me  as  to  an 
effective,  and  at  the  same  time  inexpensive,  way  of 
fixing  parquet  flooring,  1  in.  thick,  to  an  old  under¬ 
floor  of  ordinary  deal,  and  also  to  stone  hall  floor  ? 
I  think  at  present  glue  is  used  in  the  first  instance, 
and  a  mixture  of  asphalte,  mastic,  and  tar  in  the 
second,  but  no  doubt  there  is  a  cheaper  and  equally 
good  way  of  fixing  oak  to  wood  floor  than  using 
glue  only.  Please  tell  me  also  the  proportion  of 
mixing  the  mastic  tar.  As  I  know  that  there  are  a 
good  many  parquet  layers  among  your  readers,  the 
question  will  be  of  general  interest.” 

IV.— Question  Answered  by  a  Correspondent. 

Fret  Monograms.— T.  B.  P.  ( Winlaton)  writes  :— 
“Enclosed  are  two  monogram  designs  —  one 


“A.  M.  D.”  and  “R.  T.”  Monograms. 

‘  A.M.D.’,  in  reply  to  C.  H.  D.  (Shepherds  Bush) ; 
the  other  '  R.  T.\  in  reply  to  R.  T.  (Glasgow). 
I  trust  they  may  be  favourable  to  each.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  Shop,  upon  which 
there  is  «reat  pressure  A.  N.  (Newark)  ;  C.  W.  L.  (Newcastle- 
on- Time) ;  A.  L.  C.  (Camberwell):  Constant  Reader;  H.  J. 
(Prestwick) ;  V.  D.  ( Portsdovm  Road'  :  Mail  Cart  ;  WlLGIB  ; 
Hardy  Patent  Pick  Co.  ( Sheffield i;  G.  A.  F.  ( Pontefract ); 
li.  A. (Leeds):  A.  L.  C.  ( Camberwell );  W.  C.  (Wolverhampton) ; 
.1.  D.  t Cheadle):  W.  K.  t Manchester ):  T.,  Limited  (Birming¬ 
ham)  \  Reader  op  “  Work”;  P.  B.  H.  i Southampton )  ;  H.  A. 
(Thornhill  Edge)  ;  P.  E.  (Birkenhead)-.  J.  B.  (Weymouth) ;  W.  D. 
(  Wellingborough );  R.  P.  w.  (Worcester i ;  T.  J.  H.  ( Nuneaton ); 
FRAU  kMaKEic  ;  J.  Ii.  ( Beith )  ;  A.  I).  J.  ( Notting  Hill,  IP.) ;  F.  K. 
(Bradford) ;  W.  W.  H.  ( Mirjleld ):  MapLe  Leaf:  W.  $.  ( Liver¬ 
pool >;  J.  8.  (Beith);  W.  p.  B.  (Birmingham);  amateur  Pho¬ 
tographer:  A.  F. (Leicester)  ;  Oil  Painting;  E.  H. (Dundee); 
W.  H.  J.  (Halifax);  W.  H.  ( Nantwich ) ;  J.  T.  (Blantyrc). 


NOTICE  TO  READERS. 

Among  the  principal  articles  in  next  issue 
(No.  182)  will  be  : — 

Something  New  in  Sinks. 

Photographic  Scenery  Painting. 

Boot  and  Shoe  Making. 

Early  Christi.cn  Design  and  Orna¬ 
ment. 

How  to  Feed  Model  Boilers. 

What  the  Goldsmiths’  Company  Should 
Do. 

%*  The  Editor  makes  this  intimation  in  the 
hope  (hat  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


“WORK”  PRIZE  SCHEME. 
FOURTH  CO IVI PETITION. 


“  Tourists’  Hoad,  Water,  or  Hail, 
Travelling  Hequisite”  Competition. 

The  Briton  who  does  not  tour  or  travel 
when  he  can  get  the  chance  must  be  an 
exceptional  individual.  We  meet  with 
people  bound,  not  only  for  the  Continent, 
but  for  destinations  quite  near  home,  so 
loaded  with  packages  that  a  hand-truck 
is  needed  to  move  them.  Generally,  the 
Englishman  has  good  reason  to  wish  he 
had  not  tried  to  be  so  comfortable,  with 
his  Noah’s  Ark  of  cumbersome  oddments, 
and  that  he  could  condense  the  lot  into 
a  single  package,  to  strap  on  his  back  or 
carry  in  his  hand,  so  that  he  could  at  times 
label  it  and  send  it  on  by  quick  train  or 
carrier,  while  he  roamed  a  free  man.  Such 
a  light,  handy  “holcl-all,”  or  outfit,  might 
be  suggested  for  an  improved  travelling 
|  requisite,  or  anything  else  more  useful. 


To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
—such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (1) 
of  luggage.  For  the  three  best  suggestions 
for  an  “Improved  Tourist’s  Travelling 
Kequisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Kules  of  the  “  Tourists' 

Travelling  Requisite  ”  Competition. 

Ail  Descriptions  tc  hear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  he  signed  with  an  original 
nom  tie  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  be  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  be  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts, 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition,  provided  the  description 
he  sufficiently  in  detail  to  convey  a  full  idea  of 
the  article  suggested. 

In  the  work  of  judging  regard  will  be  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any 
others,  to  he  published,  if  desired  by  the  Editor, 
in  Work,  hut  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Diawings  to  be  retained 
by  the  competitors,  as  in  no  case  can  the  return 
oi'  MSS.  he  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection,  or  decision, 
as  determined  Upon  by  him  is  to  be  final. 

All  manuscripts  intended  for  the  “  Tourists' 
Travelling  Requisite  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “  Tourists’  Travelling 
Requisite  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  Ls R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies- 
Street,  Bedford  Square.  14  n 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  tor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note- 
— rco  Decorators’  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss^,  30  Fret  Brackets,  100  Sign  Writers'  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

Amateurs  and  Technical  School  Workshop  Managers 
should  call  at  100,  Houndsditch,  London,  and  see  large 
stock,  or  send  2d.  for  the  Monthly  Register,  containing 
nearly  4,000  lots  of  New  and  Second-hand  Engines,  ami 
Engineers’  and  Woodworkers*  Tools,  and  all  kinds  of 
Machinery. — Address,  Editor,  Britannia  Tool  Factory, 
Colchester. 

Eest  Book  on  the  Lathe,  including  Screw  Cutting- 
3s.,  post  tree.  Published  and  sold  by  Britannia  Co.,  as 

above. 

E  ectrical  Apparatus,  Castings  and  Parts  for 

Amateurs,  etc.  Lists,  one  stamp.— Atkinson,  Holly  Read, 
Handsworth,  Birmingham.  |iz  R 

Water  Motors,  from  5s.  each  ;  $  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent. 
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ORT  IKE  A  QUINE  A  J&.  3B*  O  iSS  .  * 5 

BEECHAM’S  fills. 

LARGEST  SALE  I H  THE  WORLD. 

A  WONDERFUL  MEDICINE  for  oil  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER 

and  FOR  FEMALE  AILMENTS. 


Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  Lancashire, 

S°Ul  bg  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  9$d„  Is.  l\d„  &  2s.  9d.  each.  Full  directions  with  each  box. 

BBBCHAM’S  TOOTS!  E*  A  STB. 

ingredients  for  neutralising  the  acids  of.  the  moutli.Veventing'X deleteriou?  deposks ' upon'"^^^,’  and  ' isa  pfeasa’n^and^liiable  dentifrice.11  ^  COmpOSed  °f  the  bcst  kn0'™i 
BEECHAM  S  lOOIH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid. 


PLAYER'S  3STAVY  CUT  is  the  Original,  and  is  only  sold  in  1-os.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 
ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  <fcc.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

PLAYER’S  IA¥Y  CUT  CIGARETTES, In 


No.  567. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part,. 
1892.  Lists  43,  44,, 
and  45  of  designs,, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  Alt; 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur,  May,, 
’92,  contains  200  New  Engravings,  fid.  monthly. 

HENRY~z7ll¥s  8l  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  EL  CL 


SAVES  GLEANING  &  PQLI  S 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes* 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  DepGts,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work”  August  22,  1891.) 

BRITISH" CYCLE  MOUNTS  are  the  FINEST. 

Cushion  and  Pneumatic  Safeties  in  great* 
variety.  Over  1,000  new  and  second-hand, 
machines.  Prices,  £4  to  £30.  Easy 
terms,  from  10s.  per  month.  Write  for 
our  200-page  Lists  for  1892 
and  5  000  Testimonials. 
Free.  BkITI'H  Cvcle 
MFC.  CO.,45.Everton  Rd  * 

Liverpool;  Manchester  De¬ 
pot ;  6,  Palatine  Bldgs., 
Victoria  Street ;  London. 
Works,  Showrooms,  and? 
Cycling  School:  4 2,  High 
Street,  Camden  Town. 

GIVEN  AWAIT  I— Your  Name  in  neat  Rubber  Type, 
your  Monogram,  bottle  of  Endorsing  Ink,  two  Pans, 

Box,  and  Ink  Distributor  for  9d.,  post  free;  with  Mara¬ 
is.  3d.’ 

Worth  tre- 
ble  amount  *” 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp.  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  9d.  Watch  case,  beautimlly  chased, 
with  Name  and  Address  Stamp,  Is.  ;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paper  anr? 
address  — Crystal  Palace  (John  Bond's)  Gold  Medal 
Marking  INK  Works,  75,  Southgate  Road,  London,  N. 


PATENT  OFFICE 

27  MARTINS  LANE 

9  LO  ND  O  N.  E  -  C  . 
INVENTIONS  &  TRADE  MARKS  REGISTERED 

PATENTS  BOUGHT  &  SOLD  •  /' 

;9  monthS:p;rotection:50/^ 

INVENTORS  GUIDE^CRATISONAPPUCAflON 


CfV£AiAWAY 


Post  Free. 

CASSELL’S  CLASSIFIED 


CATALOGUE. 
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TOOLS  I  MECHANICAL  TOOLS  ! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


MELHUISH'S  u“e  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 

_  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produoed. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &,  Co., 

FETTER  LANE,_  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


AMATEUR  PHOTOGRAPHY. 

Three  Gold  Medals,  Tasmanian  Exhibition ,  1802. 

The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skinner 
&  Co.  at  the  above  Exhibition. 

MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 

Cameras,  Tripods,  Pressure  Frames,  etc., 

At  in  ?na>iy  cases  up  to  as  much  as  50  per  cent,  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  to  clear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prices  after  the  present  Stock  is  cleared,  1' 
and  that  all  goods  are  offered  subject  being  unsold  on  receipt  of  Order. 

Terms— Strictly  CASH  WITH  ORDER .  If  Goods  on  receipt  do  not 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED,  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  list  sent  post  free  on  application  to 

J.  H.  SKINNER  &  CO., 

Manufacturers  of  Photographic  Apparatus ,  etc., 

W  Depart.,  EAST  DEREHAM,  NORFOLK. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  cards, 
.  marking  linen, 
crests,  fac¬ 
simile.  etc. 

Price  ^'Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter.2s.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box.  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a.  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PUKE. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON  S  NON-INTOXICATING  BEER.  MASON  S  WINE  ESSENCES. 

.  These  Essences  produce  in 
a  few  minutes  a  delicious  T cm- 
^erance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lirne  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


ESTABLISHED  1851. 


gIRKBECK  BAWK:, 

Southampton  Buildings,  Chancery  Lane,  London. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  .£100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 


HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Bikkbeck  Freehold  Land 
Society,  as  above. 

The  BIKKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


V/OI^K  Prize  Competition 
COUPON. 

“Improved  Tourists’ 
Travelling  Requisite.” 


THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS  ,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  “WORK." 


Every  Month,  price  4(1.  /  or  by  post,  ,5-j(l. 

Cassell’s  Time  Tables 


and  Through  -  Route  Glance  -  Guide. 

A  Subscriber  writes: — “I  always  buy  your  ‘  Time  Tables,’ and  al¬ 
though  I  travel  almost  every  day,  have  never  yet  found  any  mistake  in  it, 
and  I  consider  it  more  useful  and  at  the  same  time  more  simple  than  any 
other  book  of  the  kind.” 


See  the  Electrical  Exh  ibit  ion, 

[Stand  158.]  Crystal  Palace. 

The  “DEMON” 
WATER  MOTOR. 

For  driving  every  description  of  light  Wood¬ 
working  and  other  Machinery.  Works  from 
the  ordinary  town's  water  supply.  Cheaper 
and  better  than  Gas  or  Steam  Engines ;  no 
heavy  first  cost ;  nothing  for  repairs  ;  no  noise, 
smell,  or  dirt.  Castings  supplied.  Send  2d.  for 
Illustrated  List. 

PITMAET, 

WITHINGTON,  MANCHESTER. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
$-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Sth  Thousand,  price  Is. 

Working* -Men  Co-operators: 

What  they  have  Done  and  what  they  are  Doing.  Being  a  Hand¬ 
book  givingan  Account  of  the  Artisans’ Co-operative  Movement  in  Great  Britain, 
with  Information  as  to  howto  Promote  it.  By  Arthur  H.  Dyke  Acland  and 
Benjamin  Jones. 

"  The  co-operative  movement  is  one  of  great  social  and  economic  importance,  and  those  who  wish 
to  learn  what  hold  the  principle  has  obtained  over  working  men  cannot  do  better  than  consult  ihe 
little  book  prepared  by  Mr.  Ac  and  and  Mr.  Jones.  It  is  a  kind  of  elementary  text-book  for  use 
both  by  teachers  aud  pupils:  and  it  deals  not  only  with  the  history  of  cc -operation,  but  with  such 
practical  questions  as  production,  distribution,  propaganda, .  and  educational  work.  It  cannot,  we 
imagine,  but  prove  a  useful  little  manual  for  those  for  whom  it  is  intended.” — The  Times. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 


TO  AMATEUR 

AND  PRACTICAL  WORKERS. 

Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 

Lathe  Castings  from 
37  to  18  in.  centres. 
Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc. 

Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 

Illustrated  Price  List  of  Castings,  Chucks,  Slide  Rests,  Twist  Drills,  &  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

JOHN  AARON,  Gaol  Lane,  HALIFAX.  8S&°™ ?2§&. 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 


AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs, PolishingLathes.  Drilling  Mach  nes. 
Drills  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks.  Taps  and  Dies,  Saws,  \V  reaches,  xc.. 
&c-,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Sen  d  for  Illustrated  Catalogue,  150  Illustrations ,  price  bt..  post  free. 

MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tne  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d..  post  free.  Please  sta.e 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

lie  moved  to  203.  SlllFTESJiUltY  AVENUE ,  W.C. 

(Late  of  76,  High  Hoi-born). 

Awarded  Prize  Medal  International  Inventions  Exhibition.  1835.  Please  name  this  Paper  when  writing. 


Printed  and  Published  by  Cassell  &  Company,  Limited  La  Beta?  S  *  evade,  London  E.C, 
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Qln  Jllustratci)  Journal  of  Practice  anti  ®I)eorg 

FOR  ALL  WORKMEN,  PROFESSIONAL  AND  AMATEUR. 

[All  Rights  reserved,.] 


Vol.  IV.— No.  182.]  SATURDAY,  SEPTEMBER  10,  1892.  [Price  One  Penny. 


WORK  WORLD. 

A  Paris  newspaper  is  being  printed  from 
type  made  from  glass,  and  the  results  are 
reported  to  be  gratifying.  It  ought  to  fur¬ 
nish  very  light  reading. 

*  # 

A  sky-cycle,  or  wheeled  flying  machine, 
the  invention  of  a  Boston  man,  is  to  be 
exhibited  at  the  Chicago  Exhibition.  Who 
will  try  it  ? 

*  * 

Under  the  regulations  of  the  Science  and 
Art  Department,  1,170,340  pupils  were 
taught  drawing  in  6,211  elementary  schools 
last  year. 

*  * 

The  new  mode  of  constructing  steel  build¬ 
ings  at  Chicago  has  created  a  new  industry. 
Employees  have  already  their  organisations 
under  the  term,  architectural  iron-workers. 

*  * 

A  new  iron  bridge  over  the  Farrar,  in 
Strathglass,  Inverness,  lately  collapsed,  with 
a  cart  of  about  one  ton  going  over  it ! 
The  rivets  were  cut  as  clean  as  a  razor 
would  slice  a  potato. 

*  # 

Buildings  erected  at  Chicago  are  no  less 
than  seventeen  stories  high.  The  peculia¬ 
rity  is  the  rapidity  with  which  they  are 
built,  as  only  three  days  and  a  quarter  are 
occupied  in  building  solidly  and  completely 
one  floor  with  its  numerous  rooms. 

*  * 

An  automatic  arrangement  in  connection 
with  the  telephone  has  been  recently  devised, 
with  a  view  of  increasing  its  usefulness. 
Communication  with  the  chief  office  is 
secured  by  putting  a  penny  in  the  slot.  If 
the  line  is  occupied,  or  the  person  called  is 
absent,  the  money  is  returned  by  the 
machine. 

*  * 

In  some  of  the  ancient  temples  of  Egypt 
— known  to  be  more  than  four  thousand 
years  old — the  stones  were  dowelled  together 
with  hour-glass  shaped  ties  of  the  Timarish 
or  Shittim  wood,  the  dowel  sinks  being  only 
about  1  in.  deep.  This  wood  is  not  now  in 


the  market,  but  some  of  the  timber  from 
Australia  and  New  Zealand  approaches  it 
very  nearly  in  general  properties. 

*  # 

A  test  has  been  made  of  a  “  Harveyised  ” 
nickel-steel  armour-plate  8  ft.  by  6  ft.  and 
10j  in.  thick,  weighing  18,000  lb.  Five 
rounds  were  fired  at  the  plate  ;  the  shot 
weighed  250  lb.,  and  was  thrown  from  an 
8  in.  rifled  gun  by  a  charge  of  81|lb.  of 
powder,  giving  a  velocity  of  1,700  ft.  per 
second.  The  skin  of  the  plate  was  pierced, 
but  no  crack  was  visible.  The  projectiles 
rebounded  from  the  plate  in  fragments. 

*  * 

“  Semakuir,”  a  Finland  stone,  turns  black 
before  a  fall  of  rain,  while  in  fine  weather  it 
is  mottled  with  spots  of  white.  Analysis 
shows  this  stone  to  be  a  fossil  mixed  with 
clay,  and  containing  a  portion  of  rock-salt 
and  nitre.  The  salt,  absorbing  moisture, 
turns  black  when  the  atmosphere  is  super¬ 
saturated  with  aqueous  vapour,  and  a  dry 
air  brings  the  salt,  in  white  spots,  to  the 
surface. 

*  * 

The  Pinna,  or  wing-shelled  bivalve,  found 
chiefly  on  the  coast  of  Sicily,  is  unquestionably 
a  silk-spinner.  Its  silky  filaments,  by  which 
it  attaches  itself  to  rocks,  are  extremely  fine, 
and,  after  being  washed,  are  spun,  in  the 
ordinary  manner,  into  fabrics  of  very  delicate 
texture.  This  material  was  known  to  the 
ancient  Egyptians,  who  used  it  in  the  manu¬ 
facture  of  mummy  cloths.  A  veritable  sea 
silkworm. 

#  # 

The  world’s  output  of  coal  is  about 
488  million  tons,  divided  as  shown.  The 
quantities  stated  are  for  1890,  unless  other¬ 


wise  noted  : — 

Million  Tons. 

British  Islands  (1891)  ...  ...  185 

United  States  (estimated  1891) ...  Ill 

Germany  .  90 

France .  28 

Belgium  .  20 

Austria .  9 

Russia  (1889) .  6 

Others .  9 

488 

*  * 


Experiment  has  shown  that  it  is  not  in¬ 
different,  from  the  point  of  view  of  longevity 
of  an  incandescent  lamp,  to  place  it  in  any 


position  whatever.  Particularly  for  those 
which  have  fine  long  filaments,  the  hori¬ 
zontal  position  is  not  suitable  ;  still  less  that 
which  is  adopted  with  a  decorative  aim,  and 
which  consists  in  inclining  the  bulb  upwards. 
In  buildings  subject  to  vibrations,  the  lives 
of  the  lamps  are  considerably  shortened  if 
care  is  not  taken  to  mount  them  judiciously. 

*  * 

One  hundred  years  since,  Murdoch  hit 
upon  the  application  of  coal-gas  to  purposes 
of  illumination.  He  placed  some  coal  in  a 
tobacco  pipe,  and,  plugging  the  bowl,  put  it 
in  the  fire  and  lit  the  gas  issuing  from  the 
stem.  Subsequently  he  lighted  his  offices 
at  Redruth  with  coal-gas,  and  invented  a 
method  of  extracting  colouring  matters  from 
coal-tar.  His  steam  road  engine,  on  which 
he  travelled  from  mine  to  mine,  solved  the 
question  of  steam  locomotion  twenty  years 
before  George  Stephenson  applied  it  to 
railways. 

*  * 

Piles — 23  ft.  long — for  the  new  Blackpool 
pier  are  driven  by  water  pressure  at  a  rate 
of  20  ft.  in  fifteen  minutes.  They  are  set  in 
position  by  a  pair  of  shear  legs,  and  a  suit¬ 
able  connection  is  screwed  on  the  head,  to 
which  a  hose  pipe  is  connected  from  the 
steam  pump  The  water  is  forced  down  the 
inside  of  the  pile,  and  being  turned  at  the 
same  time  by  levers  clamped  to  the  side  of 
the  pile,  is  forced  down  through  the  sand. 
The  levers  can  be  raised  as  the  pile  is  screwed 
down.  For  screwing  the  piles  into  the 
clay,  longer  levers  worked  by  a  chain  and 
windlass  are  used. 

*  * 

A  new  smokeless  powder — apyrite — with 
valuable  properties,  has  recently  been  ex¬ 
perimented  upon  in  Sweden.  It  is  a  nitrate 
of  cellulose,  and  the  properties  claimed  for 
it  are  that  it  burns  without  a  flame,  it  does 
not  heat  the  gun  in  which  it  is  fired,  it  can 
be  handled  and  transported  without  danger, 
and  is  not  affected  by  damp  or  heat.  A  gun 
from  which  800  rounds  had  been  fired  with 
this  substance  was  put  aside  without  being 
cleaned,  and  when  examined  eight  days 
afterwards  was  found  as  clean  as  before. 
Fifty  grains  of  apyrite  give  an  initial  velocity 
of  2,100  ft.  per  second,  with  a  pressure  of 
30  lb.  per  square  inch.  War  Office — note  1 
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A  PORTABLE  EASEL. 

BY  OPIFEX. 

Adaptability  —  Materials  —  Construction  — 
Framework — Hinged  Prop — Size— Finish¬ 
ing  Woodwork — Brass  Clips. 

The  easel  represented  in  the  sketch  (Fig.  1)  is 
of  Yery  simple  construction,  and  possesses 
some  useful  qualities.  When  closed  it  forms 
a  good  table  easel,  and  when  raised  it  is  of 
a  convenient  height  for  sitting  at.  It  is 
also  very  suitable  for  travelling,  and  may 
be  carried  carpet- bag- wise  on  “the  tramp.” 

I  shall 
not  occu¬ 
py  valu- 
a  b  1  e 
space  in 
a  minute 
descrip¬ 
tion  of  the 
details  of 
construe  - 
t  i  o  n  , 
trusting 
to  the  ac¬ 
company¬ 
ing  draw¬ 
ings  to 
guide  the 
reader 
who  may 
be  dis¬ 
posed  to 
make  this 
article  for 
himself. 

M  a  te- 

r  i  a  Is. — 

Easels 
are,  I  be- 
1  i  e  v  e  , 
generally 
made  of 
pine  or 
m  ah  o  g- 
any,  but 
I  think 
that  good 
straight- 
grain  ed 
ash  is 
better  for 
one  of 
this  kind, 
which  is 
meant  to 
stand  a 
good  deal 
of  knock- 
ing  a  - 
bout; 
and,  as  it 
allows  of 
much 

smaller  scantlings  being  employed,  the  differ¬ 
ence  in  weight  will  be  very  slight,  and  will 
be  more  than  compensated  for  by  the  ad¬ 
vantage  of  much  greater  strength. 

Framework. — The  easel  consists  of  two 
frames  (Figs.  3  and  5),  sliding  one  (Fig.  3) 
within  the  other  (Fig.  5),  the  frames  being 
held  in  position  by  the  cross-pieces  a,  b,  c 
in  the  respective  Figs,  a  also  serves  as  a 
support  for  the  picture,  etc.,  while  painting, 
and  may  consist  of  a  plain  slip,  as  at  Fig.  1, 
or,  better,  formed  of  two  pieces,  as  shown  at 
Fig.  4. 

Brass  Clips. — As  the  cross-pieces  are  not 
alone  sufficient  to  hold  the  frames  together, 
two  pairs  of  brass  clips  are  required,  one 
pair  being  placed  at  the  upper  ends  of  the 
outer  frame  (Figs.  2  and  5),  the  others  at  the 
back  of  the  lower  ends  of  the  inner  frame 


(Fig.  3).  These  clips  should  be  of  tV  in. 
brass,  and  of  the  shape  shown  at  I  lg.  8. 

Prop. — The  easel  is  supported  by  a  framed 
prop  (Fig.  7),  which  is  attached  to  the  lower 
edge  of  the  upper  cross-piece,  b  (Fig.  5),  by 
means  of  a  pair  of  suitable  brass  butt  hinges. 
With  the  exception  of  the  cross-pieces,  the 
frames  and  prop  are  of  l-'in.  by  £  in.  stuff,  which 
should  be  well-seasoned,  dry,  and  straight¬ 
grained  ash.  The  top  piece  of  the  easel  may 
be  shaped  as  suggested  in  the  sketch  (Fig.  1), 
or  made  plain  as  in  the  other  drawings, 
according  to  taste,  but  it  should  be  at  least 


putting  the  parts  together,  may  have  two 
coats  of  very  hard-drying  varnish  and  be 
allowed  to  dry  thoroughly,  or  they  may  be 
French -polished  or  simply  oiled. 


A  Portable  Easel.  Fig.  1. — Perspective  Sketch  of  Easel.  Fig.  2. — Front  Elevation  of 
Frame.  Fig.  4.— Side  Elevation,  Inner  Frame.  Fig.  6.— Front  Elevation,  Outer 
Fig.  7. — Prop.  Fig.  8.— Brass  Clip  (four). 

2jr  in.  wide  by  £  in.  thick.  The  cross-pieces 
B  and  c  (Fig.  5)  should  be  at  least  2§  in. 
wide  by  about  £  in.  thick,  and  are  attached 
by  gluing  and  screws,  as  indicated  ;  and  if 
c  is  shaped  as  shown  at  Fig.  5,  the  ends  j 
being  about  3  in.  wide,  it  will  give  more  J 
rigidity  to  the  frame.  The  easel  may  be 
made  any  size. 

Finishing  Woodwork. — Careful  work  will 
be  necessary,  and  the  mortises  and  tenons — 
indicated  by  dotted  lines  in  the  various  cuts  [ 
— should  be  accurately  made,  as  the  success 
of  the  undertaking,  which  means  the  rigidity 
of  the  easel,  depends  upon  such  good  work. 
The  several  parts  should  be  well  cleaned  up 
with  a  sharp,  closely  set  trying  plane,  and  j 
finished  with  finest  sand -paper.  With  re-  j 
gard  to  the  treatment  of  the  finished  surface, 
the  frames,  etc.,  when  made,  and  before  j 


GOLDSMITHS’  HALL:  THE  GOLD¬ 
SMITHS’  COMPANY. 

BY  A  WORKING  GOLDSMITH. 

In  a  magazine  like  Work,  whose  aim  is  to 
be  useful  to  workmen  of  all  kinds,  we  do 

not  feel 
that  our 
duty  is 
properly 
earri e  d 
out  by 
merely 
advising 
this  or 
that 
work¬ 
man  on  a 
technical 
difficulty, 
or  by 
printing 
special 
articles©! 
interest 
to  the 
different 
trades. 
We  hold 
to  the 
idea  that 
our  posi¬ 
tion  is 
one  that 
calls  for 
m  ore 
than  this 
attention 
to  the 
needs  of 
to  -  day, 
and  we 
feel  that 
we  should 
clearly 
and  dis- 
tin  c  tl  y 
speak  out 
whenever 
we  can 
see  an  op¬ 
portunity 
of  obtain¬ 
ing  better 
facilities 
for  the 
coming 
race  of 
articles  to 


Easel  closed.  Fig.  3. — Ditto,  Inner 
Frame.  Fig.  6.— Side  ditto,  ditto. 


workmen  :  hence  this  series  of 
the  City  Companies. 

For  this  reason  we  naturally  give  all  the 
support  and  publicity  we  can  to  the  classes 
held  in  technical  education  ;  aud  this  sup¬ 
port  is  not  based  on  theoretical  grounds, 
either,  for  in  the  mass  of  correspondence 
that  comes  to  us  from  all  parts  of  the  world 
we  have  a  tangible  proof  that  men  are  glad 
to  be  able  to  refer  to  some  centre  where 
their  doubts  and  difficulties  wall  be  care¬ 
fully  considered  and  answered. 

From  our  experience,  we  feel  ourselves  to 
be  in  a  position  to  point  out  a  practical  course 
to  th'e  City  Guilds — one  that  they  should 
consider  well — for  it  is  to  them  the  various 
trades  should  look  for  guidance  and  help. 

The  City  Guilds  are  Companies  which 
have  been  formed  for  the  purpose  of  pro- 
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moting  the  interests  of  the  particular  trade 
or  calling  to  which  the  members  belong. 
Since  that  is,  or  was,  their  origin,  we,  in  this 
paper,  who  regard  things  from  a  workman’s 
point  of  view,  are  naturally  interested  in 
the  way  they  have  been  fulfilling  the  object 
of  their  existence  ;  and  we  have  lately  been 
prosecuting  inquiries  with  regard  to  the 
Goldsmiths’  Company  to  that  end. 

Our  information,  being  derived  from  the 
working  members  of  the  trade,  may  not  be 
an  exact  report  of  the  present  state  of 
things  ;  but  it  will  be  an  unbiassed  report 
of  things  as  they  are  believed  to  exist  by 
such  workmen. 

In  this  article  we  will  try  to  clearly  set 
forth  the  view  taken  by  the  jewellery 
and  silversmiths’  trades  of  the  Goldsmiths’ 

Hall. 

In  the  first  place,  it  is  mainly  known  as 
the  place  where  the  goods  are  sent  to  be 
hall-marked.  That  branch  of  its  work  we 
can  leave  out  of  consideration,  for  it  has 
no  bearing  on  our  view  of  the  subject. 

In  the  second  place,  it  is  heard  of  as  a 
munificent  donor  to  trade  charities. 

In  the  third  place,  as  the  founder  of  a 
polytechnic— the  Goldsmiths’  Institute  at 
New  Cross.  This  institute  is  for  general 
instruction,  however,  and  has  no  special 
bearing  on  the  trade  matters  that  we  are 
interested  in. 

With  regard  to  the  two  last  items  wTe 
have  nothing  but  praise ;  and  it  is  to 
further  an  evident  wish  of  the  wardens  of 
the  Goldsmiths’  Hall  to  assist  the  cause  of 
education  that  we  ask  them  to  consider 
what  follow's,  for  it  is  based  on  thoughtful 
inquiry. 

The  first  and  most  important  step  for 
them  to  take  is  to  bring  themselves  in  touch 
with  the  trade  ;  at  present  they  are  not  in 
a  position  to  get  their  good  deeds  known 
and  appreciated.  We  can  give,  as  an  in¬ 
stance  of  this,  the  trade’s  almost  absolute 
and  entire  ignorance  of  the  opportunity  of 
learning  drawing  which  this  Company  pro¬ 
vided  at  Clerkenwell  for  many  years.  Then, 
again,  there  are  the  valuable  prizes  offered 
through  the  Society  of  Arts.  Is  it  any 
wonder  that  they  failed  to  raise  the  interest 
of  working  jewellers  that  could  compete 
when  not  one  in  five  hundred  ever  heard 
of  them?  Why  not  advertise  in  Work? 

We  can  make  allowance  for  some  lack  of 
interest  on  the  part  of  a  guild  when  its 
prizes  are  passed  by  in  an  apparently  con¬ 
temptuous  manner,  although  it  is  brought 
about  through  an  oversight  or  fault ;  for  as 
no  notices  ever  reached  the  trade,  a  response 
could  hardly  be  expected. 

If  the  Goldsmiths’  Company  wish  to  do 
anything,  they  must  let  their  ideas  be 
known  ;  and  surely  it  would  not  be  difficult 
to  let  notices  be  sent  to  members  of  the 
trade,  even  if  the  members  of  the  Company 
cannot  themselves  help  to  spread  the  an¬ 
nouncement  of  that  prize  or  this  competition 
that  they  institute. 

We  have  not  been  able  to  find  out  how 
many  actual  members  of  the  trade  are  now 
members  of  the  Goldsmiths’  Company ; 
therefore,  we  cannot  say  how  far  such  per¬ 
sonal  influence  will  go.  If  there  are  so  few 
— and  it  is  that  we  rather  fear— then,  can 
they  not  call  a  meeting  of  the  trade  together 
to  consult  and  consider  what  should  be 
done  ?  In  this  they  would  have  plenty  of 
precedents  :  from  Parliament  and  the  Im¬ 
perial  Institute  downwards. 

We  understand  that  there  is  an  Associa¬ 
tion  of  Jewellers  and  Silversmiths  at 
Birmingham  which  has  taken  the  lead  in 
providing  technical  and  artistic  instruction. 


Surely,  what  they  can  do  in  the  country  we 
may  ask  the  premier  trade  fraternity  to 
do  in  London — if  merely  as  a  matter  of 
justice  to  the  trade  whose  name  they  boar, 
and  whose  interest  they  were  founded  to 
advance  ! 

The  opportunity  they  now  have  in  their 
hands  is_  one  that  should  be  proudly  and 
gladly  seized  by  them  ;  for  in  London  there 
is  hardly  anything  being  done  to  equip  the 
young  workman  for  the  tussle  he  will  soon 
have  to  enter  on  with  his  technically 
instructed  rivals  from  France,  Germany, 
and  even  our  own  large  provincial  towns. 

Even  what  has  been  done  in  this  direction 
in  London  is  due  to  the  Polytechnic,  in 
.Regent  Street ;  and  while  acknowledging 
the  energetic  and  successful  way  they  have 
set  about  all  kinds  of  education,  still,  it  is 
almost  a  matter  of  self-preservation,  and  is 
certainly  important  enough  to  be  taken  in 
hand  by  the  most  powerful  representative 
body  that  any  trade  possesses.  We  take 
that  body  to  be  the  Goldsmiths’ 

Company,  and  we  now  call  up¬ 
on  them  to  take  the  lead  that 
should  properly  belong  to  sc 
ancient  a  So¬ 
ciety. 


But  to  be 
able  to  lead 
men  it  is 
necessary  to 
have  their 
confidence  ; 
and  to  at- 
t  a i n  that 
confidence 
the  men  must 
be  trained  by 
their  officers, 
and  be 
brought  into 
personal  con¬ 
tact  and  as¬ 
sociation.  In 
this  trade 


Amateur's  Drilling-Frame. 


the  leading  men  are  not  known,  except  by 
name,  and  are  not  likely  to  be,  as  oppor¬ 
tunities  are  only  given  at  trade  dinners,  the 
cost  of  which  bars  those  on  whose  behalf  we 
write. 

It  does  not  appear  to  us  an  insurmount¬ 
able  difficulty  to  get  in  touch  with  the 
trade :  it  has  been  done  with  other  City 
Companies. 

In  the  short  space  at  our  command  we 
cannot  enter  fully  into  details ;  but  from 
our  informants  we  arrive  at  this  conclusion 
— viz.,  that  opportunity  should  be  given  to 
young  jewellers  to  see  the  many  allied 
branches  carried  on— as  is  done,  we  under¬ 
stand,  in  Germany.  By  seeing  (and  prac¬ 
tising  too,  if  he  will)  any  one  branch,  cr  all 
of  them,  he  will  be  given  a  double  chance 
of  succeeding  in  life — for  he  may  find  he 
possesses  talent  for  a  class  of  work — quite 
different  from  that  he  happens  to  be  doing 
at  the  present  time ;  and  besides,  he  will 
be  better  fitted  to  work  single-handed,  as 
many  have  to  do  in  our  own  country  places 
and  in  our  ever-extending  colonies.  Such 
knowledge  as  may  be  given  at  a  technical 
school  may — nay,  will— go  far  towards  re¬ 
ducing  the  number  of  journeymen  who  are 
more  or  less  like  machines,  able  to  make 
only  one  or  two  articles  properly. 


This  article  will  not  be  complete  without 
a  reference  to  the  two  subjects  now  included 
in  the  programme  of  the  City  and  Guilds  of 
London  Institute  for  the  Advancement  of 
Technical  Education.  We  refer  to  silver¬ 
smiths’  and  goldsmiths’  work.  The  latter 
has  but  been  in  existence  for  one  year  ;  the 
former  for  some  five  or  six  years.  And 
much  as  we  regret  the  failure  of  classes  in 
silversmiths’  work,  we  are  not  surprised, 
because  we  cannot  find  that  any  trade 
influence  is  exercised  to  support  the 
teachers. 

If  the  Goldsmiths’  Hall  will  but  take  up 
the  syllabus  as  it  is  issued  by  the  City  and 
Guilds  Institute,  and  get  it  put  into  prac¬ 
tice,  we  have  but  little  doubt  that  a  year 
or  two’s  experience  will  do  much  towards 
improving  it ;  and,  even  as  it  is,  it  will  put 
such  junior  members  of  the  trade  as  wish 
to  improve  themselves  on  a  level  with,  or 
even  in  advance  of,  continental  workmen. 

Are  we  asking  too  much  of  so  important 
a  body  as  the  Goldsmiths’  Company  ?  We 
hope  and  trust  not ;  and  we  may  surely  beg 
them  to  take  steps— other  than  the  mere 
giving  small  sums  of  money — to  smooth 
the  road  for  such  working  members  of  the 
trade  as  are  willing  to  improve  themselves 
if  they  get  the  chance,  but  who  are,  from 
their  humble  position,  unable  to  bring  any 
pressure  to  bear ;  and  even  if  they  could 
be  heard,  and  their  requests  granted,  still, 
it  is  not  to  be  expected  that  they  would  be 
the  best  judges  of  their  wants  and  require¬ 
ments  :  for  to  decide  on  a  course  of  edu¬ 
cation  older  heads  are  wanted  ;  and  the 
council  to  direct  this  can  be  assembled,  if 
their  trade  guild  but  wills  it.  We  trust 
that  it  will.  To  let  the  lead,  in  such  a 
matter  as  this,  pass  into  the  hands  of  a 
provincial  town — even  such  an  energetic 
one  as  Birmingham — is  not  a  condition  of 
affairs  that  should  be  in  existence.  Nor  do 
we  expect  that  the  Goldsmiths’  Company 
will  let  things  rest.  Let  them  show  that 
they  are  the  guardians  of  the  goldsmiths’ 
trade. 


AMATEUR’S  DRILLING-FRAME. 

BY  J.  T. 

This  drilling-frame  may  be  readily  made  by 
an  amateur.  It  is  formed  of  wrought-iron 
gas  or  steam  pipes  and  fittings.  The  lower- 
portion  on  which  it  rests  is  a  flange  which 
has  four  bolt-holes  in  it,  the  top  part  being 
screwed.  Into  this  is  screwed  a  piece  of 
pipe  of  the  required  length  ;  upon  this  is 
screwed  an  elbow,  with  another  short  length 
of  pipe  screwed  into  it,  and  on  the  outer 
end  of  this  a  T-pieceis  screwed  ;  the  T-piece 
should  have  the  tap  run  right  through  it, 
as  sometimes  a  portion  in  the  centre  is  left 
unscrewed.  The  screw  for  feeding  the  drill 
is  a  short  length  of  pipe  screwed  right  down 
the  outside.  The  inside  should  be  rimed 
out  with  a  parallel  rimer,  and  the  drill 
spindle  turned  and  fitted  to  slide  in  it.  On 
the  top  of  the  screw  a  double  handle  for 
turning  it  is  fixed.  The  lower  end  of  the 
drill  spindle  is  made  larger,  and  bored  for  the 
drills  to  fit  in,  and  a  handle  keyed  on  the  top  ; 
the  drills  are  prevented  from  turning  by  a 
small  set-screw  at  one  side.  The  flange  is 
bolted  down  to  a  bench,  and  in  order  to  give 
more  width  for  drilling  a  parallel  block  of 
wood  is  fixed  under  the  drill.  The  size  of 
the  pipes  should  be  suitable  for  the  size  of 
hole  to  be  drilled,  but  pipes  li  in.  or  Hin. 
outside  diameter  will  be  a  fair  average  size. 
The  T-piece  may  be  a  forging,  if  it  cannot 
be  screwed  right  through. 
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BOOT  AND  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

How  to  Put  the  Beistles  on — How  to  Sew  in 
the  Welts  —  Method  of  filling  up  the 
Bottom. 

How  to  Put  the  Bristles  on. — For  a  sewing 
thread  you  want  not  only  a  good  pair  of 
bristles,  but — as  they  so  often  have  to  pass 
through  a  soft  inner  sole,  a  linen  lining,  and 
various  other  substances  —  a  stout  pair. 
Therefore,  pick  a  stout  transparent  pair, 
from  a  to  b  (Fig.  1).  On  the  end  of  each 
bristle  there  is  a  dry,  glutinous  substance. 
This  is  the  part  that  is  in  the  hide  when  on 
the  animal,  and  is  of  no  use  for  our  purpose. 
This,  there¬ 
fore,  is  cut 
off  in  a 
slanted  di¬ 
rection,  as 
shown  by 
the  line 
across  it  at 

A. 

Vhe  n 
the  two 
points  are 
made  in 
this  way, 
put  them 
together, 
and  hold 
them  about 
1  in.  from 
the  end, 
and  rub 
them  up 
and  down 
on  a  piece 
of  sand-pa¬ 
per,  some¬ 
what  in  the 
same  way 
that  you 
would  use 
a  paint¬ 
brush, 
only,  at  the 
same  time, 
twis  ting 
t  h  e  m 
round. 

This  will 
give  them 
a  nice 
round  top, 
which, 
with  a  little 
pressure, 
will  find 
its  way 
through  almost  anything  we  require.  Now, 
just  bend  the  bristles  at  b  against  the 
thumb-nail,  and  split  them  both  down  to 
this  point.  This  is  done  by  taking  hold 
of  the  other  end,  which  is  bushy,  and 
having  equal  portions  in  each  hand,  as  shown 
at  c  and  c,  and  pulling  them  asunder, 
making  a  crutch  at  is.  The  extremity  of  the 
waxed  thread  you  have  made  is  placed 
between  this  at  B,  and  held  tightly  by  the 
thumb  and  finger  of  the  left  hand,  the  palm 
»f  the  hand  being  towards  you.  Then  take 
the  split  part  of  the  bristle  c,  and  the  thread 
d  with  it,  between  the  thumb  and  linger  of 
the  right  hand,  and  twist  them  together, 
twisting  towards  you  ;  and  each  time  you 
want  to  take  another  sweep,  hold  the  part 
CD,  for  the  time,  between  the  little  and 
third  fingers  of  the  left  hand,  and  when  it  is 
twisted  just  tight  enough,  hold  it  while  you 
twist  c,  the  other  half,  in  the  same  way, 


being  very  careful  not  to  break  or  twist  it 
off.  This  done,  you  put  it  with  c  and  d,  so 
that  you  have  CD  and  c  together.  These 
you  hold  firmly  at  this  point  in  the  thumb 
and  finger  of  the  right  hand.  Then  let  go 
with  the  left.  This  will,  of  course,  make  A 
twist  round  a  little.  This  you  twist  (in  the 
direction  that  it  is  now  going)  with  the  left 
hand,  and  you  have  a  neat  splice,  as  shown 
at  ab  (Fig.  2).  It  is  now  changed  over,  and 
b  held  in  the  left  hand.  Then  through  the 
thread  at  this  point  make  a  hole  with  a  fine 
stabbing-awl,  as  at  b,  and  the  point  of  the 
bristle  is  put  through  this  eye,  as  shown  at 
A  (Fig.  3).  This  is  drawn  through,  and  then 
smoothed  between  the  thumb  and  finger 
from  the  point  downwards.  This  is  to  secure 


the  ends  of  the  bristles,  and  prevent  them 
from  unplaiting.  The  above  method  is 
called  “  plaiting.” 

I  will  now  explain  how  to  construct  what 
is  called  “  run,”  or  “  twisted  on.”  In  this 
case  you  do  not  split  the  bristle,  but  wax  it 
from  a  to  b  (Fig.  2).  For  this  kind  of  ad¬ 
justing,  the  taper  of  the  thread  has  to  be 
very  fine — in  fact,  tapered  away  to  nil.  This 
is  laid  across  the  middle  of  the  bristle,  as  a 
(Fig.  4),  while  it  is  upon  the  finger  of  the  left 
hand,  and  the  thumb  is  pressed  on  to  it. 
The  thumb  is  then  drawn  downwards,  press¬ 
ing  very  hard,  so  that  the  fine  point  may  be 
twisted  round  the  bristle  while  it  is  being 
rolled  round.  This  you  can  continue  till  you 
get  down  as  far  as  a,  in  Fig.  5,  which  can  be 
done  by  holding  it  at  a,  in  the  right  hand, 
and  twisting  with  the  left  at  B.  Then  hold 
it  at  a  with  the  left  hand,  and  separately 
twist  c  and  d,  and  finish  in  the  same  way  as  ! 


with  c  and  cd  in  the  first  process.  This 
is  done  at  both  ends  of  the  thread,  and  the 
two  bristles  are  put  together.  The  thread 
in  this  way  is  halved.  At  the  half  it  is 
twisted  a  little,  to  know  it  when  starting  to 
sew,  and  to  have  both  ends  the  same  length 
in  work. 

How  to  Sew  the  Welts  in. — The  sewing 
in  of  the  welt  is  one  of  the  most  important 
things  in  boot  and  shoe  making,  inasmuch 
as  the  ripping  of  a  welt-seam  nearly  spoils 
the  boot,  since  it  cannot  be  well  repaired 
without  re-welting.  This  is  far  from  pleasant, 
if  it  has  to  be  done  before  the  sole  is  worn 
out.  Therefore,  before  starting  to  sew,  see 
that  the  thread  is  well  made — that  is,  nicely 
twisted,  waxed,  and  smooth  throughout. 

See,  too, 
that  it  is  of 
about  the 
same  sub¬ 
stance  as 
the  awl  to 
be  used, 
which 
should  be  a 
good  and 
E  sharp  one. 

It  may 
seem 
strange  to 
some  that 
the  thread 
should  be 
as  stout  as 
the  awl, 
consider¬ 
ing  that 
the  double 
substance 
of  the 
thread  has 
to  pass 
through 
the  hole 
made  by 
the  awl, 
but  it  is  in 
the  method 
of  using  the 
thread that 
tends  to 
wove  the 
lole  large 
enough. 
The  way 
in  which 
the  thread 
is  pulled 
through 
accommo¬ 
dates  it  to 
the  hole. 

Now  the  welts  are  fitted,  the  threads 
made,  and  the  boot  lasted.  If  it  has  dried, 
before  sewing,  just  damp  it  all  round  over 
the  holes,  and  well  rub  your  wet  brush  (an 
old  tooth-brush)  round  the  heel  part,  to 
moisten  the  edge  of  the  stiffener.  Then  you 
can  commence  to  sew. 

Your  strap  should  be  under  the  left  foot. 

If  a  strap  is  used,  put  the  buckle  under  the 
foot  ;  or  if  a  stout  piece  of  cord  or  rope 
be  resorted  to,  put  the  knot  under,  so  that 
the  thread  does  not  catch  in  it  while  you 
are  sewing,  or  it  will  break  it.  Place  the  < 
boot  between  the  legs  (which  should  beheld 
close  together)  with  the  toe  towards  you, 
letting  the  strap  go  over  the  waist  of  the 
boot,  as  at  a  (Fig.  6),  so  as  to  keep  it  fixed 
while  it  is  sewn.  The  tack  at  b  can  now  be 
drawn,  and  the  sewing-awl  put  in  the  first 
hole  of  the  waist,  as  at  c.  Fig.  7  is  an  illus¬ 
tration  of  the  section  of  the  welt  under 


Boot  ancl  Slioe  Mailing.  Fig.  1.— Bristle  and  Thread  ready  to  be  twisted  together.  Fig.  2.— Bristle  plaited  ready  for 
fastening.  Fig.  3.— Way  the  Bristle  is  made  secure.  Fig.  4.— Bristle  ready  with  taper  end  to  run  on.  Fig.  5. — 
Bristle  ready  with  taper  for  twisting  and  finishing.  Fig.  6.— Boot  Lasted  and  in  position,  showing  how  to  com¬ 
mence  sewing  in  the  Welt.  Fig.  7.— Piece  of  Welt,  showing  where  to  start  sewing.  Fig.  8.— Hand-Leather,  size 
according  to  hand.  Fig.  9. — Awl  and  Bristle,  showing  position  while  pulling  out.  Fig.  10. — Section  of  Boot,  showing 
Welt  sewn  in,  the  Shape  of  Shank-Piece,  and  place  for  filling. 
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process  of  sewing.  It  will  be  seen  that  it  is 
used  grain  side  downwards,  with  the  side 
that  had  the  angular  piece  taken  off  nearest 
to  the  upper.  While  the  awl  is  in  the  posi¬ 
tion  shown  at  c  (Fig.  6),  the  part  shown 
(Fig.  7)  is  placed  upon  it,  in  order  that  the 
awl  may  be  passed  through  it  at  A.  The  awl 
is  then  withdrawn.  The  thread  being  held 
in  the  left  hand,  one  of  its  bristles  is  put 
through  at  A  (Fig.  7)  and  c  (Fig.  6).  This  is 
pulled  through  until  it  has  reached  the 
twisted  centre  of  the  thread.  Then  you 
have  an  equal  length  on  each  side,  one  in 
each  hand  ;  and  now,  with  the  awl  in  the 
right  and  the  hand-leather  on  the  left,  you 
are  ready  to  set  the  first  stitch. 

A  hand-leather  is  indispensable,  but  it  is 
very  simple  to  make.  Take  a  piece  of 
leather — the  leg  of  an  old  Wellington  or  the 
top  of  an  old  water-tight  will  do  ;  but,  fail¬ 
ing  these,  a  piece  of  new  leather,  not  too 
stiff— about  8  in.  to  10  in.  long,  and  2^  in.  to 
3  in.  wide,  shape  it  as  in  Fig.  8,  then  a  third 
of  the  way  from  the  end,  at  the  left,  cut  a 
piece  put  about  1  in.  in  diameter,  as  at  a, 
1  in.  from  b  and  §  in.  from  c,  then  snip  it 
through  at  B  c  and  D,  as  shown  by  the  short 
strokes.  It  is  then  doubled  over  at  the 
dotted  lines,  bc  and  be.  Four  holes  are 
made  through  the  two  ends,  as  g  and  h,  and 
laced  together,  as  at  1  and  j,  and  made 
secure.  It  is  then  placed  over  the  left  hand: 
c  E  being  the  bottom  and  g  h  being  in  the 
palm  of  the  hand.  The  thumb  is  passed 
through  a,  and  the  cuts,  B  and  E,  soon  permit 
it  forming  itself  into  the  shape  of  the  hand. 

Now  to  set  the  first  welt  stitch  :  the  awl 
is  put  in  as  before,  through  the  next  hole,  d, 
the  left  bristle  is  put  through  just  about  2  in., 
the  right  follows  similarly.  The  points  of 
the  bristles  change  hands — the  left  to  the 
right  and  the  right  to  the  left — and  they  are 
pulled  through  simultaneously  for  nearly 
half  a  yard  each.  This  is  done  by  holding 
the  bristles  between  the  thumb  and  finger 
(with  their  points  in  a  direction  from  the 
work)  with  the  palms  of  the  hands  upwards. 
When  they  are  pulled  a  little  way  out,  the 
hands  are  twisted  round,  so  as  to  bring  the 
thread  round  the  hand  at  the  bottom  of  the 
little  finger,  and  round  again,  to  be  held  by 
the  thumb  and  finger  of  both  hands.  The 
first  pull  is  finished  in  this  way.  When  the 
thread  (not  the  bristles — keep  these  between 
the  thumb  and  finger,  ready  to  use  again)  is 
dropped,  and  picked  up  again  near  the  work, 
another  stroke  is  made.  This  will,  in  all 
probability,  pull  the  whole  of  the  thread 
through.  If  not,  another  pull  must  be  taken  ; 
but,  anyway,  they  must  be  pulled  in  quick 
succession  until  the  stitch  is  set.  This 
cannot  be  until  you  have  made  the  final 
stroke.  This  is  not  to  pull  the  thread  in, 
but  only  as  a  tightening  pull.  It  must  be 
hard— more  especially  on  the  right  side, 
which  pulls  the  stitch  into  the  welt,  whereas 
an  over-strong  pull  on  the  left  may  possibly 
pull  the  stitch  through  the  in-sole.  But  to 
get  this  extra  strong  stroke  you  must  wind 
the  left  end  round  the  hand-leather  on  the 
left  hand,  and  the  right  end  must  be  wound 
round  the  end,  or  knob,  of  the  handle  of  the 
awl,  as  A  (Fig.  9).  This  done  and  pulled  in 
tight,  the  next  and  all  following  stitches 
can  be  proceeded  with  in  a  similar  way. 

When  five  or  six  stitches  have  been  set, 
the  seam  can  be  knocked  down  with  a 
hammer  to  make  it  smooth  ;  but  do  not 
hit  so  hard  as  to  bruise  it.  While  this 
stoppage  in  the  work  is  being  made,  it  is 
well  to  wax  your  ends,  or  at  least  one  of 
them.  It  is  best  to  wax  only  the  one  on  the 
right  side.  Set  another  stitch,  and  then 
wax  the  other  which  this  time  is  on  the 


right._  This  process  is  adopted  because  the 
first  time  the  wax  passes  through  the  leather 
it  is  very  apt  to  chip  off  the  thread  a  little 
here  and  there,  and  fly  on  to  the  work.  If 
the  right  side  be  worked  from  the  wax  falls 
on  the  inner  sole,  where  it  does  no  harm  ; 
otherwise,  it  would  fall  on  the  upper  of  the 
boot,  and  would  not  only  need  getting  off, 
but  would  also  spoil  the  leather,  if  Russian 
or  any  coloured  leather.  The  waxing  is  done 
by  holding  up  one  end  straight  above  the 
work,  with  the  left  hand,  and  holding  the 
wax  in  the  thumb  and  finger  of  the  right, 
and  rubbing  ^it  up  and  down  quickly  and 
evenly.  Then  you  proceed  with  the  rest  of 
the  welt-sewing  as  above,  until  reaching  the 
other  joint  at  the  commencement  of  the 
waist  (see  e,  Fig.  6).  Here  skive  off  the  re¬ 
mainder  of  the  groin  which  has  been  left  on 
the  welt,  turning  it  back  upon  the  sole  or  a 
piece  of  thin  wood,  and  skiving  it  as  you  did 
the  other  end.  Then  sew  it  in  till  you  get 
to  the  point  f.  There  it  is  cut  off',  and  the 
last  welt  stitch  set  over  it.  You  will  find, 
however,  when  you  get  to  the  toe,  that  the 
boot  will  need  turning  round,  toe  from  you ; 
also  that  it  is  best  to  draw  each  tack,  so 
that  the  work  shall  not  come  unlasted. 

Now  comes  the  sewing-in  of  the  seat.  If 
you  do  not  start  with  a  new  thread,  you 
must  well  wax  the  two  ends,  which  must  be 
long  enough  to  go  the  whole  way  round  ; 
otherwise,  a  new  thread  must  be  used,  for 
there  must  not  be  a  join  in  the  thread. 

Start  sewing  in  the  same  way  as  you  did 
before,  but  you  use  no  welt ;  therefore,  the 
stitch  on  one  side  will  lay  on  the  inner  sole, 
and  the  other  on  the  upper,  as  at  A  (Fig.  10). 
This  sewing  you  commence  at  B  and  end  at 

c,  making  very  solid  stitches,  and  pulling 
the  last  end  through  to  the  inner  sole.  Then 
tie  the  two  ends  into  a  good  knot,  in  order 
that  the  finish  may  be  quite  solid. 

If  the  seat  be  sewn  in  first,  you  can  con¬ 
tinue  to  sew  the  welt  in  with  the  same 
thread.  If  the  welt  is  first  sewn  in,  then 
the  boot  has  now  got  stitches  in  place  of 
tacks,  and  all  round  there  is  surplus  stuff 
(upper  stuff),  which  must  be  cut  off  quite 
close  to  the  stitch,  but  not  so  that  it  weakens 
the  seam.  The  knife  must  be  sharp,  and  the 
point  dipped  towards  the  inner  sole,  save  at 
the  seat,  where  it  is  held  a  little  more  flat 
than  with  the  inner  sole.  The  whole  seam 
can  now  be  hammered  down,  to  make  it  as 
smooth  as  possible. 

Filling  up  the  Bottom. — A  piece  of  chalk 
is  rubbed  round  on  the  top  of  the  stitches, 
and  a  piece  of  felt  laid  on  top  and  tapped 
down  all  round.  This  will  leave  a  chalk 
mark  upon  the  felt,  to  show  the  size  the  felt 
will  need  to  be.  The  whole  of  the  inner 
sole  is  pasted,  and  the  piece  of  felt  laid  on, 
hammered  all  over,  and  then  left  to  dry.  It 
is  then  trimmed  off  all  round  level  with  the 
welt.  Of  course,  prior  to  this  the  four  tacks, 

d,  d,  d,  d,  must  be  taken  out.  A  piece  of 
leather  is  then  pegged  in  the  waist  with 
about  four  pegs.  It  should  be  good  solid 
leather,  and  of  the  size  marked  out  by  the 
dotted  line  e  and  f.  It  should  be  sk’ved 
thin  at  each  end  and  each  side,  so  as  to 
leave  it  thick  in  the  centre  only.  This 
piece  of  leather  is  pasted,  and  a  thin  piece 
of  felt  placed  over  it.  This  can  be  done  by 
warming  the  felt  and  splitting  it.  If  the 
bottom  is  at  all  hollow  at  g,  the  felt  must 
be  pasted,  and  another  layer  put  in  the  same 
way  as  the  first ;  but  it  only  wants  to  be  just 
level  with  the  welt.  By  this  time  the  whole 
surface,  from  heel  to  toe,  should  be  quite 
smooth,  and  when  a  sprinkling  of  powdered 
French  chalk  has  been  rubbed  in  it  is  ready 
to  receive  the  sole. 


PHOTOGRAPHIC  BACKGROUND 
SCENERY. 

BY  WILLIAM  C0RB0ULD. 

A  correspondent  (A.  E.  A.,  Suffolk )  has 
asked  for  information  on  a  subject  which 
cannot  be  treated  in  the  limited  space  of 
“  Shop.”  Hence  this  brief  article. 

In  the  first  place,  the  material  for  paint¬ 
ing  on  must  not  be  less  than  G  ft.  wide  and 
8  ft.  high,  and  should  be  in  one  piece— that 
is,  without  a  seam.  The  calico  sheeting  or 
canvas  must  be  two  yards  wide.  I  can 
send  it  for  Is.  l|d.  per  yard — the  proper 
canvas  for  painting  on— should  he  not  be 
able  to  get  it. 

Secondly,  get  some  battens,  say  about 
2J  in.  wide  and  1  in.  thick ;  let  two  be 
7  ft.  10  in.  long  and  two  6  ft.  3  in.  long  ;  place 
the  two  short  ones  on  top  and  bottom  of 

the  two  long  —  *  T 1 _ _ 

ones.  Put  two 
nails  in  each 
corner,  about 

H  in.  long  (see  Fig-.  1. 

Fig.  1) ;  you 

Fig.  2 


Photograph  Background. 


need  not  drive  them  right  home,  they  will 
be  easily  taken  out  after  the  painting.  The 
frame  should  be  8  ft.  high  and  6  ft.  wide,  and 
perfectly  square. 

Now  tack  your  canvas  on  the  frame  by 
tacking  the  two  top  corners,  then  the  two 
bottom  corners  ;  stretch  it  moderately  tight. 
Now  tack  the  top  and  bottom  centres,  then 
the  sides  ;  keep  dividing  the  centres  until 
the  tacks  are  about  6  in.  apart.  It  will  now 
be  ready  for  priming. 

There  are  several  colours  which  may  be 
used  for  photographic  backgrounds,  but 
space  here  will  not  admit  of  their  treatment. 

I  shall  only  deal  with  one,  and  the  simplest.  . 

Have  about  4  lb.  or  5  lb.  of  whiting ;  break 
it  up,  and  put  sufficient  water  to  it  to  just 
cover  it.  When  soaked,  drain  off  all  the 
water  you  can.  Have  now  3  lb.  of  jelly 
size,  and  put  it  on  the  fire  with  a.bout  a  pint 
of  water  ;  melt  it,  but  do  not  let  it  boil. 
Pour  this  over  the  whiting,  well  mixing  it 
to  about  the  consistency  of  castor-oil.  We 
must  now  have  a  little  vegetable  black ;  mix 
this  with  a  little  water  into  a  paste.  Now 
a  little  celestial  blue  must  be  mixed  in  the 
same  way  as  the  black.  We  are  now  ready 
to  start  painting. 

A  single  tie  brush,  about  10  oz.  or  12  oz., 
would  be  best  to  use.  Take  a  little  of  the 
whiting  out, and  put  it  on  one  side  for  future 
use.  Add  some  vegetable  black  and  celestial 
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blue  to  the  large  portion  of  the  whiting. 
Do  this  very  carefully,  adding  a  little  at  a 
time,  well  mixing  it,  and  keep  trying  the 
tone  of  it  by  putting  a  little  on  a  piece  of 
white  paper  or  the  back  of  the  hand,  letting 
it  dry  to  try  the  colour,  which  should  be  a 
pale  French  grey  or  drab.  You  must  be 
particular  in  this,  as  on  it  depends  whether 
you  get  a  good  photo  or  not.  When  you 
are  satisfied,  cover  your  canvas  with  it,  be¬ 
ginning  at  the  top  right-hand  corner,  work¬ 
ing  to  the  left,  and  so  on  downwards  until 
all  is  covered,  taking  care  to  cross  and  re¬ 
cross  the  work  with  your  brush,  making 
sure  you  do  not  miss  any  part ;  leave  this 
to  thoroughly  dry.  You  should  now  have 
two  or  three  brushes,  such  as  foliage  brushes, 
and  a  fitch  or  two  (see  Yol.  II.,  No.  92,  Figs. 
2,  3,  4,  and  7).  In  commencing  the  painting 
of  the  subject  after  the  priming  is  dry,  you 
must  keep  the  centre  very  light  in  tone — 
that  is  the  part  where  the  person  being 
photographed  would  stand — gradually  gain¬ 
ing  in  strength  of  colour  as  you  advance  to 
the  outer  part  of  the  painting.  The  best 
way  to  execute  the  centre  is  to  put  a  little 
blue  and  black  on  a  slab  or  board,  take 
your  priming-brush  with  priming  in  it,  press 
the  ends  of  the  hair  into  the  blue  and  black, 
then  touch  it  in  the  pure  white,  which  you 
have  previously  put  on  one  side  ;  lightly 
punch  the  brush  against  the  board  or  a  piece 
of  paper— anything  clean  will  do  ;  stipple 
the  whole  of  the  centre,  which  will  give  it 
the  appearance  of  distant  foliage.  Your 
own  taste  and  judgment  must  guide  you  as 
to  when  you  have  the  desired  effect.  As 
you  work  from  the  centre,  the  foliage  be¬ 
comes  more  marked  and  stronger  in  tint 
(see  sketch).  The  front  of  the  scene,  show¬ 
ing  the  grasses,  reeds,  and  leaves  of  the 
foreground,  should  be  well  defined.  As  I 
have  said  before,  there  are  other  colours  and 
subjects  innumerable  suitable  for  back¬ 
grounds. 

For  the  method  of  roping  a  roller  I  must 
refer  you  to  Yol.  III.,  No.  154,  p.  793,  Fig.  9. 


MEANS,  MODES,  AND  METHODS. 

Pointers  for  Amateur  Electrical 
Experimenters.  —  In  making  induction 
coils,  bells,  and  other  electrical  apparatus 
where  platinum  is  to  be  used  —  this 
metal  now  is  very  costly  —  the  contact 
points  can  be  made  from  the  small 
pins  that  are  in  false  teeth.  There  are 
two  pins  in  each  tooth,  and  old  teeth 
can  be  procured  from  a  friendly  dentist  for 
little  or  nothing,  and  it  is  a  good  idea  to 
secure  some  so  as  to  have  them  when 
needed. 

Waterproof  Cement. — Take  loz.  of  gum 
sandarach  and  1  oz.  of  gum  mastic.  Dissolve 
in  1  pint  of  alcohol ;  add  1  pint  of  turpentine 
and  1  quart  of  strong  vellum  glue.  Put 
gums  and  alcohol  on  a  kettle  of  boiling 
water ;  when  dissolved,  add  the  boiling 
glue.  Keep  boiling  and  urell  stirred  till 
thoroughly  mixed,  then  strain  through  a 
cloth.  It  dries  quickly. 

Photo.  Dryer.  —  A  useful  contrivance 
worth  knowing,  and  which  is  very  valuable 
for  drying  photographs,  is  the  following 
Get  a  small  (say,  1  in.)  piece  of  watch  main¬ 
spring,  bend  double,  and  heat  in  a  gas  flame 
to  prevent  snapping  ;  hang  this  on  a  line, 
and  put  a  corner  of  the  print  betwxen  the 
ends.  This  is  much  better  and  cheaper  than 
the  clips  used  by  most  photographers,  and 
does  not  tear  or  mark  the  paper. 


MODEL  BOILERS  :  HOW  TO  FEED 
THEM. 

BY  FRANCIS  CAMPIN,  C.E. 

The  term  “model”  is  merely  comparative, 
and  in  this  sense  I  use  it  in  describing 
a  mode  of  feeding  high-pressure  boilers 
illustrated  in  the  accompanying  diagram. 

Some  years  since  a  beautiful  little  model 
marine  engine  to  drive  paddle-wheels  was 
made  by  one  of  Messrs.  John  Penn  & 
Son’s  workmen,  and  fitted  into  a  walnut 
shell ;  a  short  time  afterwards  I  saw  at  the 
Crystal  Palace  a  “  model  ”  of  the  engines  of 
the  steamship  Simla.  The  model  was  thirty 
horse-power. 

The  mode  of  feeding  I  am  about  to  de¬ 
scribe  may  be  used  for  any  sized  boiler,  and 
as  it  is  not  patented,  it  may  be  adopted 
without  fear  of  infringement.  My  remarks 
are,  so  far  as  models  are  concerned,  ad¬ 
dressed  especially  to  those  who  take  an 
interest  in  them,  and  who,  therefore,  do  not 
mind  a  little  dirty  work  in  dealing  with 
metals,  and  perhaps  tedious  work  in  per¬ 
fecting  the  apparatus.  My  practical  readers 
may  perhaps  look  a  little  farther  into  the 
design. 

The  diagram  represents  a  cross  section  of 
a  cylindrical  boiler,  a,  and  a  feed-tank,  b, 
with  the  necessary  connections.  The  tank, 


b,  is  placed  slightly  above  the  normal  water 
level,  T  t,  in  the  boiler,  a.  It  is  of  advan¬ 
tage  to  place  the  feed-tank  two  or  three  feet 
above  the  boiler,  to  avoid  the  constant  pul¬ 
sation  that  would  accrue  from  too  slight  a 
difference  of  levels.  Now,  the  principle  of 
the  apparatus  is  this  :  So  long  as  the  water 
in  the  boiler  does  not  fall  below  its  normal 
level,  no  communication  is  open  between  the 
boiler  and  the  feed-tank  ;  but  communica¬ 
tion  may  be  open  between  the  feed-tank  and 
an  ordinary  water-supply  through  the  pipe, 
R,  the  only  pressure  necessary  to  supply  the 
tank  being  that  necessary  to  raise  the  water 
to  the  level  of  the  flap-valve,  p.  I  wish  this 
to  be  clearly  understood,  that  we  may  have 
200  lb.  or  300  lb.  pressure  per  square  inch 
in  the  boiler,  a,  and  only  2  lb.  or  3  lb.  above 
the  atmosphere  in  the  tank,  b.  The  way  in 
which  the  water  is  allowed  to  flow  into  the 
boiler  through  a  system  of  automatic  valves 
I  will  now  explain. 

The  tank,  B,  is  steam-tight,  and  made 
sufficiently  strong  to  bear  the  highest  pres¬ 
sure  in  the  boiler,  a  ;  but  it  is,  of  course, 
very  much  smaller,  as  the  feed-water  may 
be  almost  continuously  passing  through  it 
into  the  boiler.  Water  is  supplied,  under 
circumstances  subsequently  described,  under 
ordinary  pressure  through  the  pipe,  R,  and 
flap-valve,  p,  into  the  box,  Q,  attached  to 
the  lower  part  of  the  tank,  b.  The  seat  of 
the  valve,  p,  deviates  but  slightly  from  the 
vertical :  just  enough  to  allow  the  valve  to 
seat  itself  by  its  own  weight  in  still  water. 
At  the  end  of  the  feed-tank  nearest  the 
boiler  is  fixed  a  valve-box,  n,  from  which 
runs  a  pipe,  d,  to  the  lower  part  of  the 
boiler,  a.  Within  this  valve-box  is  a  stalk- 
valve,  M,  opening  downwards.  Its  weight 
is  partly  carried  by  a  light  spring,  o,  which 


holds  it  near  its  seating,  but  will  not  close 
it  against  the  pressure  of  water  in  the 
tank,  b. 

Communication  is  made  between  the 
steam  space  of  the  boiler,  a,  and  the  top  of 
the  tank,  b,  by  a  pipe,  c,  in  which  is  a  valve 
or  stop-cock,  l.  This  valve  or  cock,  as  the 
case  may  be,  is  operated  by  a  float  arrange¬ 
ment. 

A  lever  is  fulcrumed  to  a  convenient 
standard  at  h,  and  carries  at  the  end,  g,  a 
rod,  F,  fixed  in  a  float,  e,  counterbalanced 
by  a  weight,  J,  pivoted  to  the  end,  I,  of  the 
lever,  ihg.  The  float,  e,  must  be  solid,  to 
prevent  the  possibility  of  its  collapse  by  the 
pressure  to  which  it  is  subjected,  and  there¬ 
fore  it  must  be  counterbalanced  to  the  ex¬ 
tent  of  the  difference  of  its  specific  gravity 
from  that  of  water.  The  rod,  f,  passes 
through  a  lightly  packed  stuffing-box,  s,  and 
carries  a  pin,  k,  embraced  by  the  forked 
end  of  a  lever,  which  operates  the  valve,  l. 

The  action  of  the  apparatus  is  this:  When 
the  water  in  the  boiler  falls  below  the  nor¬ 
mal  level,  t  t,  the  float,  E,  descends  and 
operates  the  cock,  l  ;  steam  flows  through 
the  pipe,  c,  into  the  tank,  b,  and  equality  of 
pressure  is  established  in  the  tank  and  the 
boiler.  This  pressure  firmly  closes  the 
supply  valve,  p,  and  the  valve,  m,  previously 
closed  by  the  pressure  in  pipe,  d,  is  released  ; 
then  water  flows  by  gravity  through  the 
pipe,  d,  until  the  normal  water  level  is  re¬ 
stored  in  the  boiler,  and  the  float,  e,  raised, 
whereby  the  cock,  l,  is  closed,  and  steam 
communication  cut  off  from  the  tank.  Then 
the  steam  remaining  in  the  tank  condenses, 
the  pressure  in  the  pipe,  d,  firmly  closes  the 
valve,  m,  and  a  partial  vacuum  is  formed, 
which  facilitates  the  opening  of  the  valve, 
p,  and  the  tank  is  re-filled  through  the 
pipe,  r. 

Now,  it  may  be  asked,  What  is  the  ad¬ 
vantage  of  this  method  of  feeding?  Well, 
in  the  first  place,  it  is  independent  of  a 
steam  engine  or  other  motive  agent ;  so  is 
the  injector,  but  the  injector  must  be  put 
into  action  and  regulated  by  an  attendant, 
whereas  this  contrivance  is  automatic,  and 
may,  therefore,  be  used  with  boilers  with 
which  no  motive  power  is  connected,  and 
also  with  those  which,  being  worked  by 
waste  furnace  gases,  do  not  require  the 
attention  of  a  stoker. 


MASRIUM. 

An  examination  of  a  mineral  which  is 
provisionally  termed  masrite  has  revealed 
traces  of  a  substance  which  differed  in 
several  important  respects  from  any  known 
metal,  and  was  therefore  recorded  as  a  new 
one,  under  the  name  masrium.  This  word 
is  derived  from  the  ancient  name  for  Egypt, 
the  mineral  in  which  the  supposed  new 
element  is  found  being  of  Egyptian  origin. 
A  sample  of  masrite  analysed  by  the  authors 
contained  10'62  per  cent,  of  alumina,  2'56  per 
cent,  of  manganous  oxide,  4-23  per  cent,  of 
ferrous  oxide,  with  small  quantities  of  ferric 
and  cobalt  oxides,  and  3678  per  cent,  of 
sulphuric  anhydride.  The  balance  wTas  made 
up  of  water  of  crystallisation,  the  mineral 
being  an  impure  manganese  alum  crystal¬ 
lising  with  twenty-two  molecules  of  water. 
The  quantity  of  unknown  oxide  present  was 
0‘2  per  cent.,  and  the  total  amount  of  mineral 
being  small,  the  examination  of  the  properties 
of  the  element  was  less  complete  than  is 
desirable.  The  properties,  as  far  as  they 
have  been  determined,  are  as  follows  :  The 
r?atal  masrium  (formula  Ms)  falls  in  the 
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second  series  and  twelfth  group  of  the 
elements  when  arranged  in  their  periodic 
order  ;  it  has  an  atomic  weight  of  about  228, 
and  the  formula  for  the  oxide  is  MsQ.  It 
gives  no  precipitate  with  hydrochloric  acid, 
nor  with  sulphuretted  hydrogen  in  hydro¬ 
chloric  acid  solution,  but  yields  a  white  pre¬ 
cipitate  with  sulphuretted  hydrogen  in  the 
presence  of  acetic  acid.  It  gives,  a  white 
gelatinous  precipitate  with  ammonia,  insol¬ 
uble  in  excess,  and  similar  precipi¬ 
tates  with  ammonium  sulphide  and 
carbonate.  With  potassium  ferro- 
cyanide  it  gives  a  white  precipitate, 
insoluble  in  excess  of  the  precipit¬ 
ant,  but  soluble  in  excess  of  masrium 


MYSTERIOUS  MONEY-BOX. 

BY  CAROLUS  REX. 

The  trifle  here  described  is  only  worth  the 
attention  of  such  as  are  novices  in  the  wood¬ 
turner’s  art  and  mystery.  I  well  remember 
when,  having  at  length  become  the  happy 
proprietor  of  a  small  lathe,  I  was  at  my  wits’ 
end  to  know  what  to  attempt  in  the  way  of 
turning.  The  mastery 
over  the  tools  was 
achieved  at  the  ex¬ 
pense  of  much  wood, 
worthy  of  a  better  fate; 
but  the  newly-fledged 


Fig1.  3 


Mysterious  Money-Box. 


Fig.  1. — Beehive-shaped  Box. 

shaped  Box. 


Fig.  2.— PUlar  Box. 


-Squat- 


chloride.  Potassium  ferricyanide  yields  no 
precipitate.  Oxalic  acid  gives  a  white  pre¬ 
cipitate  soluble  in.  acetic  acid,  and  in  excess 
of  the  chloride  of  the  metal.  A  basic  salt  is 
precipitated  on  boiling  a  neutral  solution  of 
the  acetate,  but  re-dissolves  on  cooling. 
Neutral  potassium  tartrate  gives  a  pre¬ 
cipitate  soluble  in  excess  of  the  precipitant, 
and  from  this  solu¬ 
tion  ammonia  does 
not  precipitate  mas¬ 
rium  hydrate.  The 
caustic  alkalies  give 
white  precipitates 
soluble  in  excess.  The 
soluble  salts  are  also 
wnite,  and  of  those 
that  have  been  exa¬ 
mined  the  sulphate 
MsSO^SHgO  crystal¬ 
lises  best,  either  from 
its  aqueous  solution, 
or  preferably  from  50 
per  cent.  alcohol. 

This  appears  to  form 
an  alum,  in  which  it 
takes  the  place  of  the  potassium  sulphate 
in  ordinary  alum,  and  also  gives  a  double 
salt  with  potassium  sulphate.  Efforts  to 
prepare  the  metal  itself  have  been  at 
present  unsuccessful,  and  further  informa¬ 
tion,  notably  on  its  spectroscopic  character, 
is  necessary  before  it  can  be  definitely  ad¬ 
mitted  as  a  new  element. 

-  ♦♦♦ - 

Perhaps  the  hardest  of  all  cements  is 
made  of  100  parts  of  white  sand  to  equal 
parts  of  litharge  and  limestone  powder 
mixed  with  7  parts  by  bulk  of  linseed  oil. 
Under  pressure  this  cement  will  strike  fire 
from  steel. 


turner’s  skill  seemed  to  be  limited  to  the 
production  of  peg-tops  and  egg-cups  !  I 
should  have  welcomed  such  a  suggestion  as 
the  present,  which  affords  scope  for  a  toler¬ 
able  degree  of  manipulative  dexterity,  yet  is 
easy  of  attainment.  Moreover,  the  article 
itself  may  be  considered  merely  as  a  hint, 
all  manner  of  developments  being  possible. 

Fig.  1  above 
shows  an  outline 
very  easy  to  turn, 
while  Figs.  2  and  3 
are  alternative  forms. 
In  the  shapes  indi¬ 
cated  by  Figs.  1  and  3 
the  bottom  is  in  each 
case  turned  separately, 
and  is  joined  by  means 
of  screws  through  the 
knobs  shown  ;  but 
Fig.  2  is  turned  in 
two  sections,  which 
are  afterwards  united 
at  the  flange.  The 
puzzle  is  how  the 
money,  which  can  be 
heard  rattling  inside,  was  introduced  into 
the  box  ;  but  a  glance  at  Fig.  5,  which  shows 
the  real  top  of  the  box,  and  at  Fig.  4,  the 
actual  lid,  leaves  nothing  to  be  explained.  The 
dotted  lines  in  Fig.  5  show_the  position  of  the 
cross-piece  on  the  peg  of  the  lid  when  the 
box  is  closed  ;  and  if  the  “key”  is  made  to 
work  tightly,  the  whole  will  bear  consider¬ 
able  handling  and  minute  scrutiny  without 
the  secret  “leaking  out.”  The  black  dots 
on  Fig.  5  are  to  suggest  stops,  to  prevent 
the  entire  rotation  .  of  the  peg.  They  may 
be  inserted  or  omitted  at  the  pleasure  of 
the  maker.  I  need  scarcely  add  that  to 
withdraw  the  money  the  screws  at  the 
bottom  must  be  removed 


Mysterious  Money-Box.  Fig.  4. — Apex  and 
Plug  Key.  Fig.  5.— Plan  of  Top. 


SCIENCE  TO  DATE. 

Action  of  Light  on  Silver  Chloride.— -Recent 
experiments  by  Mr.  Baker  tend  to  show  that  the 
black  substance  formed  by  the  action  of  light  on 
silver  chloride  is  really  an  oxychloride.  For 
instance,  silver  chloride  exposed  to  light  in  air  or 
oxygen  gas  evolves  chlorine  and  absorbs  oxygen. 
Again,  no  darkening  is  produced  when  the  chloride 
is  exposed  in  a  vacuum  or  under  liquids  which  do 
not  contain  oxygen — such  as  pure  dry  carbon  tetra¬ 
chloride.  Further,  when  darkened  silver  chloride 
is  boiled  with  a  solution  of  pure  potassium  chloride, 
the  whole  dissolves,  silver  chloride  being  found  in 
the  solution  together  with  potash,  the  production 
of  the  latter  showing  that  oxygen  is  present.  When 
darkened  silver  chloride  is  kept  in  the  dark,  it  turns 
white  again  ;  and  Mr.  Baker  adduces  reasons  to 
believe  that  another  oxychloride  is  formed,  a  fresh 
absorption  of  oxygen  taking  place. 

Properties  of  dry  K.  K. — Mr.  Hughes  has  lately 
observed  the  interesting  fact  that  dry  sulphu¬ 
retted  hydrogen  gas  has  no  action  on  magnesia, 
baryta,  or  on  salts  of  silver,  copper,  mercury,  lead, 
bismuth,  cadmium,  arsenic,  zinc,  iron,  or  cobalt, 
nor  does  it  in  this  state  redden  litmus  paper. 

Electric  Locomotive. — An  electric  locomotive, 
which  is  to  be  more  powerful  than  any  yet  made 
and  designed  for  a  speed  equal  to  that  of  a  steam 
locomotive,  is  to  be  built  by  Messrs.  Brown  &  Boveri, 
of  Baden.  It  will  be  provided  with  motors  of  1,500 
horse-power. 

Liquid  Air. — A  very  remarkable  lecture  was  given 
lately  by  Professor  Dewar  at  the  Royal  Institution, 
in  which  a  wine-glassful  of  liquid  air  was  actually 
prepared  in  view  of  the  audience.  It  is  a  remark¬ 
able  fact  that  air  is  liquefied  without  change  of 
composition,  but  the  liquid  air  becomes  fractionated 
by  spontaneous  evaporation,  the  nitrogen  vaporising 
faster  than  the  oxygen,  and  leaving  the  latter  pure. 


NOTES  FOR  WORKERS. 


To  dilute  sulphuric  acid  (oil  of  vitriol),  always 
pour  the  acid  very  carefully  into  the  water,  and 
never  the  water  into  the  acid,  for  in  the  .latter  case 
the  acid  is  liable  to  spurt  on  to  the  operator. 

Linseed  Oil  is  obtained  from  the  seeds  of  the 
flax  plant.  Owing  to  its  tendency  to  become  solid 
when  exposed  to  the  air,  it  called  a  “drying  oil”; 
this  tendency  is  much  increased  by  heating  it  with 
about  one-twentieth  of  litharge  or  one-tenth  of  black 
oxide  of  manganese.  The  oil  thus  treated  is  called 
“  boiled  linseed  oil.” 

A  NEW  porcelain  has  been  obtained  by  grinding 
asbestos  to  a  fine  powder,  dissolving  out  all  soluble 
matters  with  hydrochloric  acid,  making  the  powder 
into  a  paste  with  water,  and  baking  it  in  a  porcelain 
furnace  for  eighteen  hours  at  1,200°. 

Professor  Koch  has  not  yet  succeeded  in  per¬ 
fecting  his  refined  tuberculin,  and  will  not  supply 
any  to  the  doctors  till  he  has. 

The  French  Government  think  so  well  of  the  new 
type  of  forts  with  iron-cased  turrets,  designed  by 
the  Belgian  engineers  to  defend  the  line  of  the 
Meuse,  that  it  has  decided  to  erect  one  of  the  same 
pattern  near  Luneville,  at  Manonvilliers,  on  the 
eastern  frontier. 

The  eight  bones  of  the  human  cranium  or  brain 
case  are  united  by  means  of  irregular  saw-like  edges, 
which  firmly  lock  them  together  and  yet  allow 
for  their  growth. 

To  stain  wood  a  mahogany  colour  before  polishing, 
boil  logwood  chips  in  water,  adding  a  little  soda  to 
bring  out  the  colour,  and  apply  with  a  brush.  When 
dry,  use  French  polish. 

New  South  Wales,  Australia,  has  a  population 
of  1,132,234,  including  14,156  Chinese  and  8,280 
aborigines.  This  is  an  increase  of  380,766  since 
1881.  The  population  of  Sydney  is  383,386,  beinj> 
an  increase  of  158,447  since  1881. 

Mineral  lubricating  oils  have,  on  the  whole, 
less  action  on  metals  than  vegetable  oils  have. 

Gore  is  the  bark  of  a  description  of  oak  tree 
( Quercus  suber)  which  grows  in  great  abundance  in 
Spain,  Italy,  and  France. 

The  effect  of  the  electric  light  current  on  the 
compasses  of  some  vessels  is  so  great  that  it 
becomes  necessary  to  determine  how  many  hours 
the  dynamo  has  been  running  before  working  out 
the  vessel’s  reckoning. 
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“WORK”  PRIZE  SCHEME. 

NOTICE. 

WORK”  COMPETITION  COUPON 

will  be  found  on  page  415. 


NOTICE  TO  READERS. 

Illustrated  and  leading  articles  in  next 
issue  (No.  183)  will  be  : — 

Dining-Room  Buffet. 

Watch  and  Clock  Cleaning. 
Whitening  Iveys  of  Pianos. 

How  to  Put  on  a  Lock. 

Border  Ornament. 

Curricle  Harness. 

Releasing  Pole  Straps. 

Carpentry  for  Boys— Tools. 

The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


“WORK”  PRIZE  SCHEME. 

“  Useful  Household  Article  ”  Com¬ 
petition. 

This  competition  has  been  an  unusually 
heavy  one,  and  the  very  large  number  of 
suggestions  sent  in  has  made  the  work  of 
adjudication  an  extremely  difficult  task. 
Great  care,  patience,  and  much  delibera¬ 
tion  have  been  exercised  so  as  to  give  every 
competitor  the  full  benefit  of  his  or  her 
suggestion.  The  result  is  that  the  neces¬ 
sity  for  dividing  the  prizes  has  in  this  in¬ 
stance  presented  itself,  so  equal,  when  con¬ 
sidered,  as  they  have  been,  from  all  points, 
do  the  selected  suggestions  appear.  It 
would  be  obviously  a  disadvantage  to  the 
competitors  to  allot  three  prizes  when  six 
suggestions  are  adjudged  of  equal  merit, 
both  as  regards  utility  and  originality.  I 
have  exercised  my  discretion,  therefore,  and 
decided  to  distribute  the  prize  money  in 
sums  of  £1  each  to  the  senders  of  the  follow¬ 
ing  suggestions — a  course  which  it  is  hoped 
will  give  satisfaction  : — 

£1 — “Easily  Removable  Sash ”  suggestion, 
bearing  the  signature  “  Improvement.” 
£l — “  Improved  Bookmarker  ”  suggestion, 
bearing  the  signature  “  Bookmarker.” 
£l — “Steps  Steadier”  suggestion,  bearing 
the  signature  “  Aster.” 

£1 — “Hot  or  Cold  Cabinet  Bath  Frame” 
suggestion,  bearing  the  signature 
“  Pater.” 

£1 — “  Hot  Water  Dish  Cover  ”  suggestion, 
bearing  the  signature  “Forkless.” 

£1 — “  Improved  Clothes  Horse”  suggestion, 
bearing  the  signature  “  Dhobie.” 

***  The  names  and  addresses  will  be  pub¬ 
lished  when  the  sealed  envelopes  are 
opened  and  the  MSS.  printed. 

In  making  this  award  it  should  be  men¬ 
tioned  that  many  really  good  things,  which 
would  have  taken  prizes,  were  shut  out  for 
the  reason  that  the  application  of  the  idea 
was  already  adopted,  or  the  market  con¬ 
tained  the  same  or  better  things,  or  the 
suggestion  did  not  come  into  the  category 
of  a  household  article.  Some  of  these  com¬ 
petitors,  however,  may  look  forward  to 
seeing  their  suggestions  put  into  print  as 
space  and  opportunity  offer. — Ed.  Work. 


ia  published  at  La  Belle  Sauvage,  Litigate  mil,  London,  at 
9  o'clock  every  Wednesday  morning,  and.  should  be  obtainable 
everywhere  throughout  the  United  Kingdom  on  Friday  at  the 
latest.  _ 


TERMS  OP  SUBSCRIPTION. 

(Sent  post  free  to  any  part  of  the  world.) 

5  months,  free  by  pose  . Is.  8d. 

6  months,  „  . ss.  3d. 

12  months,  „  ..  ..  „  es.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  Loudon,  to  Cassell  and  Company,  Limited. 


TERMS  FOR  THE  INSERTION  OF  ADVERTISEMENTS  IN  EACH 
Weekly  Issue.  .  d 


X.  B.  U. 

One  Page  -  -  -  -  -  -  -  -  -12  00 

Half  Page . .  10  0 

Quarter  Page  -  •  -  -  -  -  -  3  12  6 

Eighth  of  a  Page  -  -  -  -  -  -  1  17  6 

One-Sixteenth  of  a  Page  •  -  -  -  -  -100 

In  Column,  per  inch  -  o  10  0 


Small  prepaid  Advertisements,  such  as  Situations  Warned 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  audOue 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions ,  or  a  series  of  insertions, 
by  special  arrangement. 

Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


•#*  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  bo  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Underground  Railway  Light. — Why 
do  not  the  Underground  Railway  authorities 
bestir  themselves  and  do  something  with 
the  electric  light  both  inside  the  carriages 
and  along  the  routes  which  run  under  and 
around  London  !  With  the  progress  made 
during  recent  years  with  electricity,  it  is 
astonishing  that  the  Metropolitan  and  Dis¬ 
trict  Railway  Companies  have  done  nothing 
to  alleviate  the  misery  and  mischief  which 
attend  travelling  along  these  dark  and 
sulphurous  cuttings.  Ever  since  the  forma¬ 
tion  of  the  underground  lines  the  com¬ 
plaints  and  clamourings  for  more  light  and 
air  have  been  continuous,  and  blundering 
and  expensive  experiments  have,  it  is  true, 
been  attempted  to  quell  the  reasonable  de¬ 
mands  of  men  and  women  compelled  to 
travel  day  and  night  along  these  dismal 
routes.  But  why  do  not  the  authorities 
turn  to  electricity,  and  light  these  pitch- 
dark  tunnels  ?  They  might  go  further,  and 
tile  the  walls  up  to  an  eye-line.  Surely, 
too,  with  a  little  energy  in  the  engineering 
departments,  it  would  be  possible  to  devise 
plans  by  which  the  miserable  lights  in  first, 
second,  and  third-class  compartments  alike 
— which  are  useless  for  reading  purposes — 
shall  be  superseded  by  a  light  which  will 
permit  comfortable  reading  to  relieve  the 
tedium  of  travelling  along  these  subter¬ 
raneous  passages.  We  know  something  of 
the  journey  from  the  “Royal  Oak”  to  Aid- 
gate,  and  have  no  hesitation  in  pronouncing 
it  as  ruinous  to  the  eyesight  of  the  thou¬ 
sands  who  endeavour  to  read  a  book  or 
newspaper.  Considered  in  the  light  of 
present-day  science,  it  is  really  disgraceful 
that  the  lines  remain  the  dismal  and  lung- 
irritating  channels  they  now  are.  We  com¬ 
mend  to  the  directors  electricity  as  a  motive 
power  for  the  engines  and  an  iliuminant  for 
the  tunnels  and  carriages.  If  every  season- 
ticket  holder  made  this  matter  a  condition 
ere  renewing  a  ticket,  the  realisation  would 


soon  come,  and  nobody  would  be  the  worse. 
On  the  contrary,  directors  and  shareholders 
alike  would  soon  find  themselves  the  re¬ 
cipients  of  greatly  improved  dividends. 

Electro-Motors  for  •  Small  Work¬ 
shops. — When  electric  light  mains  are 
laid  along  all  the  streets  of  our  towns  and 
cities  as  the  gas  and  water  mains  are  now 
laid,  and  the  producers  of  electric  power  are 
prepared  to  supply  consumers  by  day  as 
well  as  by  night  with  electricity  at  a  reason¬ 
able  rate,  we  shall  see  a  rapid  development 
in  small  electro-motors.  Poor  dressmakers, 
now  bent  double  over  sewing-machines 
whilst  performing  treadmill  motion,  and 
wearing  out  their  lives  in  a  ceaseless 
round  of  monotonous  labour,  will  then  be 
able  to  sit  or  stand,  as  they  please,  at  ma¬ 
chines  erected  at  a  suitable  elevation,  and 
find  pleasure  in  guiding  the  work  under  the 
swift,  regular  movements  of  needles  im¬ 
pelled  by  electro-motors.  Ladies  will  be 
able  to  amuse  themselves  by  embroidery 
with  suitable  machinery,  whilst  their  ser¬ 
vants  in  the  kitchen  are  grinding  the  coffee, 
making  mincemeat,  cleaning  knives  and 
metal-work,  and  other  domestic  work,  done 
by  machines  driven  by  electro-motors  con¬ 
nected  by  a  switch  with  the  electric  mains. 
Shoemakers  in  their  home  workshops  will 
be  able  to  stitch  uppers  and  close  the  boots 
and  shoes  at  a  rapid  rate  with  a  minimum 
of  personal  labour  ;  jewellers  will  find  plea¬ 
sure  in  working  polishing-lathes  driven  by 
electrical  power ;  dentists  will  find  small 
motors  convenient  for  driving  dental  lathes; 
and  hair-brushing  by  machinery  will  receive 
a  fresh  impetus.  Small  gas-engines  and 
oil-engines  and  water-motors  will  then  have 
to  give  place  to  the  electro-motor  in  small 
printing  establishments,  butchers’  shops, 
groceries,  and  bakeries,  in  working  printing 
I  presses  and  in  driving  sausage-chopping, 

I  fruit-cleaning,  and  mixing  machines.  But 
perhaps  the  most  appreciative  user  of  thes$ 
small  motors  will  be  the  gentleman  ama¬ 
teur  engineer  or  wood -turner,  who  now 
owns  a  small  lathe,  and  finds  his  pleasure 
in  working  wood  or  metal  as  a  hobby. 
We  can  imagine  his  pleasure  in  being  able 
to  have  a  clean  and  cool  workshop  at  all 
times,  unsoiled  by  the  mess  inseparable 
from  gas,  oil,  or  steam  motors,  and  free 
from  the  din  and  danger  attending  these 
sources  of  motive  power.  Then,  again, 
the  new  era  will  herald  the  birth  of  a 
new  industry  —  namely,  that  of  small 
electro-motors  suitable  to  the  work.  Much 
has  been  done  in  this  way  already,  but 
much  remains  to  be  done;  and  we  may 
yet  live  to  see  establishments  rise  to  cope 
with  the  special  work  of  electro  -  motor 
making,  even  as  now  there  are  special  works 
for  making  cycles.  Advance,  England  ! 

Technical  Teachers’  Payment. — Some 
of  the  County  Councils  are  actually  going 
to  guarantee  a  certain  payment  to  technical 
teachers.  This  is  as  it  should  be ;  for,  as 
we  have  said  on  previous  occasions,  the 
conditions  are  not  such  as  to  tempt  a  first- 
class  workman  to  undertake  the  job  of 
conducting  a  class,  when,  at  the  end  of  the 
session,  he  might  find  himself  out  of  pock 
his  remuneration  having  depended  on  the 
result  of  the  examination.  When  technical 
teaching  receives  its  due  share  of  attention, 
and  it  is  the  practice  to  guarantee  payment, 
then  we  shall  get  competent  men  to  come 
forward.  So  far,  they  have  not  done  so. 
Sir  Philip  Magnus  noted  this  at  a  recent 
meeting  at  which  the  Duke  of  Devonshire 
presided.  No  wonder ! 
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design  and  decoration  of  all 

AGES. 

BY  M.  H.  C.  L. 

Early  Christian. 

rHE  first  specimens  of  purely  Christian  art 
ire  from  the  catacombs.  These  mysterious 
abyrinths,  underlying  the  great  city  with 
;heir  miles  and  miles  of  narrow  passages, 


that  have  never  known  the  light  of  day,  are, 
to  the  vvriter’s  mind,  the  most  interesting 
sights  in  Rome.  Here,  as  we  all  know,  the 
Christians  took  refuge,  sometimes  for  months 
together,  from  the  savage  persecutions  of  the 
emperors ;  here  their  dead  still  lie  buried, 
row  above  row.  Only  parts  of  the  old  cata¬ 
combs  have  been  excavated.  Taper  in  hand, 
one  follows  the  guides  through  what  seem 
interminable  passages,  and  constantly  on 


either  side  is  seen,  rudely  scratched  on  the 
rock,  a  dove,  a  fish,  a  palm-branch,  showing 
the  dead  was  a  martyr  (Fig.  6),  whose  sig¬ 
nificance  wre  now  know  well. 

When  the  sign  was  drawn,  however,  it 
was  only  to  the  eyes  of  the  few  that  it 
conveyed  its  sacred  meaning,  and  heathen 
searchers  would  pass  it  by  without  being 
any  the  wiser. 

The  symbolism  of  the  earliest  art  of 


laxly  Christian  Ornament.  Fig.  1.— Guilloche  Diaper.  Fig.  2.-— Mosaic  Border  in  Sixth  Century  Church.  Fig.  3  Ca rlovingian  i vory  Csuving. 
Fig.  4. -Vine  Border:  Eleventh  or  Twelfth  Century.  Fig.  5.-Lamb  :  Enamel  Casket,  tig.  S.-Vaim-Bi ff R  Altar 
—Very  Early  Crucifix.  Fig.  9.— Border  on  Casket :  Northern  Work.  Fig.  10.— Gem  Box  .  Eleventh  Century.  Fi0.  11-  0  “  "  1  =  _ hpRi^n. 

German  Work.  Fig.  12.— From  a  German  Oliphant.  Fig.  13.— Capital  of  Venetian  Well-head.  FIS’.  li.—  orc..j  '  catacombs  Rome 

on  Eleventh  Century  Pyx.  Fig.  16.— Carving  from  Cathedral:  Salerno.  Fig.  17.— Russian  Triptych.  Fi^.  18.  La  p  .  • 

Fig.  19.— Old  Form  of  Cross.  Fig.  20.— Border  on  Enamelled  Casket.  Fig.  21.— One  of  tne  four  Evangelio.s  on  the  -ame. 
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Christianity  has  come  down  to  our  own 
days,  and  in  the  first  centuries  after  Christ 
it  was  a  very  distinctive  mark  in  all  eccle¬ 
siastical  design.  In  those  times  nearly  all 
the  art  was  ecclesiastical,  though  it  was 
grafted  on  to  the  Pagan  system  of  decora¬ 
tion  with  not  the  happiest  results.  It  is 
curious  to  see  in  the  mosaics  of  some  of  the 
early  Roman  churches  dancing  girls  and 
little  Cupids  and  Psyches  occupying  the 
circles  in  the  guilloche  diaper  (Fig.  1),  which 
was  a  favourite  form  for  the  covering  of  sur¬ 
faces.  In  the  church  of  St.  Costanza  the 
subject  of  a  mosaic  is  the  culture  of  the  vine. 
At  each  corner  are  vintage  scenes :  the 
bringing  home  the  grapes,  and  treading 
them  out  in  the  wine-press.  In  the  centre 
is  a  vine,  the  branches  of  which  meander 
over  a  large  space,  the  grapes  being  pecked 
at  by  birds  and  beasts  and  gathered  by  boys. 
The  whole  suggests  a  fit  ornament  for  a 
temple  of  Bacchus  ;  but  the  artists  had,  no 
doubt,  in  mind  the  sacred  symbolism  of  the 
vine,  which  soon  came  to  represent  the 
Holy  Eucharist. 

The  stiff  wreathings  of  the  Romans  were 
adopted  by  the  Christians.  In  the  church 
of  St.  Cosmo  and  St.  Damiano  (sixth  century) 
there  is  an  apsidal  mosaic  of  Christ  sur¬ 
rounded  by  apostles.  Above  are  some  very 
favourite  symbols — a  lamb  laid  on  an  altar, 
seven  candlesticks,  a  sealed  book,  and  a  roll 
with  seven  scenes.  The  border  is  a  garland 
with  a  ribbon  twined  round.  At  each  turn¬ 
ing  of  the  ribbon  the  flower  changes — from 
a  lily  to  an  olive,  from  an  olive  to  a  pome¬ 
granate,  and  so  on  (Fig.  2). 

The  Roman  churches  were  built  in  the 
form  of  the  pre-Christian  basilicas,  or 
halls  of  justice,  with  an  apse  or  arched  por¬ 
tion  at  one  end,  where  the  altar  was  placed. 
It  was  the  vaulted  interior  of  these  apses 
which  were  decorated  with  mosaics.  Many  of 
these  remain  intact  to  this  day,  and  the 
colours  are  as  fresh  and  brilliant  as  ever. 

One  of  the  most  important  of  the  early 
Christian  churches  was  that  of  St.  Paolo 
fuori  le  Mura,  built  on  the  place  of  St.  Paul’s 
martyrdom.  It  is  now  destroyed,  and  a  new 
church  stands  in  its  place,  built  on  the  old 
plan,  and  very  beautiful  ;  but  portions  of 
the  cloisters  remain,  and  are  one  of  the 
loveliest  and  most  picturesque  monuments 
in  the  neighbourhood  of  Rome. 

In  the  age  which  followed  that  of  the 
catacombs  carvings  in  stone  and  ivory  be¬ 
came  common.  The  early  ones  were  almost 
entirely  of  scripture  subjects,  very  naively 
treated.  In  the  Lateran  and  other  Roman 
museums  there  are  sarcophagi  cut  in  stone, 
with  Jonah  and  the  Whale  and  the  like 
biblical  scenes  most  quaintly  depicted,  with 
a  multitude  of  figures  crowding  each  other 
out  of  perspective  and  anatomy. 

The  Roman  Christian  art  was  not  con¬ 
fined  to  Rome.  It  spread  to  other  Italian 
cities — notably,  Ravenna — which  at  one 
period,  when  Rome  itself  lay  desolate  from 
the  hands  of  invaders,  was  the  capital  of 
Italy.  It  spread  over  the  South  of  France 
and  up  the  Rhine,  distinguished  in  the  west 
of  Europe  by  the  general  appellation, 
Romanesque,  though  developing  somewhat 
differently  in  the  different  countries  where 
it  took  root.  Many  ivory  carvings  remain 
from  the  Carlovingian  age— that  is,  the 
period  when  Charlemagne  and  his  succes¬ 
sors  ruled  over  Germany  and  a  considerable 
part  of  France. 

The  Romanesque  ivory  carvings  were 
generally  the  outsides  of  diptychs  or  trip- 
tychs — the  former  having  two  leaves  and 
the  latter  three,  with  pictures  of  the  saints 
or  other  sacred  subjects  inside.  The  backs 


were  ornamented  since,  when,  standing  up¬ 
right  on  a  table,  as  they  were  intended  to 
do,  both  back  and  front  were  seen. 

The  heathen  Romans  borrowed  the  Chris¬ 
tian  idea,  and  secular  diptychs  were  pro¬ 
duced  with  waxen  interiors,  to  be  used  with 
a  pointed  style  as  writing-tablets. 

In  the  South  Kensington  Museum,  among 
many  other  specimens  of  ivory  carvings,  is 
one  of  these  secular  diptychs,  perhaps  a 
present  from  some  newly-appointed  consul 
to  a  friend  who  had  helped  to  gain  him  his 
place.  It  represents  a  female  figure  offering 
at  an  altar  of  incense.  She  stands  beside  a 
tree,  and  a  child  is  in  attendance  upon  her, 
holding  a  basket  of  fruit  and  dowers.  A 
border  of  debased  “  honeysuckle  pattern  ” 
runs  round  the  picture.  The  Carlovingian 
ivories  are  numerous.  Sometimes  each  leaf 
contains  two  or  three  distinct  scenes  in  the 
life  of  our  Lord.  In  this  case  the  scenes 
are  placed  one  above  another,  with  no 
dividing  line.  Adam  and  Eve  were  favourite 
subjects  for  representation.  We  have  Adam 
naming  the  beasts  ;  Adam  and  Eve  mourn¬ 
ing  on  two  little  hillocks,  with  three  sym¬ 
metrically  arranged  trees.  The  Carlovingian 
trees  seem  to  have  had  but  two,  or,  at  the 
outside,  three,  branches,  each  with  three 
leaves  and  two  bunches  of  fruit  (Figs.  3 
and  4).  Caskets  were  also  made  in  ivory, 
and  tombs  of  the  saints  elaborately  covered 
with  sacred  subjects. 

In  the  middle  of  the  fourth  century  began 
a  very  important  development  in  art — the 
Byzantine.  In  324  a.d.  Constantine  re¬ 
moved  the  seat  of  his  empire  from  Rome  to 
Byzantium,  to  which  he  gave  the  name  of 
Constantinople.  He  pulled  down  all  the 
heathen  temples  and  re-built  the  city  ;  and 
with  its  rc-building  came  into  existence  a 
new  school  of  art.  Many  influences  com¬ 
bined  to  produce  it — the  old  heathen  tra¬ 
dition  of  architecture  and  ornament,  the 
symbolism  of  Christianity  now  developed 
and  fixed,  the  oriental  influences  which  came 
in  through  the  position  of  Byzantium  as  a 
great  trading  port  with  the  East,  and  per¬ 
haps  a  certain  inspiration  from  the  imme¬ 
diate  neighbourhood  of  Greece,  whence,  no 
doubt,  the  new  artists  were  largely  drawn. 

Mr.  Stannus  finds  in  the  great  palace 
built  by  Domitian  at  Spalato,  when  he  re¬ 
tired  thither  after  resigning  the  empire,  the 
germs  of  Byzantine  architecture.  The  work¬ 
men  who  built  it,  unversed  in  classical  tra¬ 
dition,  left  out  the  entablature  over  the 
abacus,  and  committed  other  solecisms, 
which  formed  an  important  new  departure. 

The  Byzantine  churches  were  built  on 
the  plan  of  a  Greek  cross,  with  a  systematic 
arrangement  of  arches  and  cupolas,  sur¬ 
rounded  by  a  dome.  The  Aya  Sophia,  built 
by  Justinian — now  a  mosque — is  considered 
the  chef  d'ceuvre  of  the  Byzantine  style.  -  A 
more  widely-known  specimen  of  this  school 
of  architecture  is  St.  Mark’s,  at  Venice,  over 
which  Ruskin  goes  into  rhapsodies. 

After  the  vastness  and  severe  proportions 
of  the  Roman  basilicas  and  the  impressive 
grandeur  of  the  Gothic  cathedrals  of  France, 
Germany,  and  our  own  England,  the  first 
impression  of  St.  Mark’s  is  apt  to  be  marred 
by  an  idea  of  insignificance ;  but  the  more 
one  sees  of  it  the  better  one  learns  to  know 
and  appreciate  the  exquisite  refinement  of 
its  form,  the  harmonious  blendings  of  its 
colouring,  and  the  reality  of  all  its  decora¬ 
tion,  none  but  the  noblest  and  most  lasting 
materials  being  used. 

Colouring  was  one  of  the  strong  points  of 
Byzantine  decoration.  From  a  literal  read¬ 
ing  of  the  Second  Commandment  no  images 
were  allowed  in  the  churches  of  Byzantium 


— a  restriction  which  still  exists  in  the  Greek 
Church — and  the  representations  of  sacred 
subjects  was  entirely  in  painting.  As  any 
colours  applied  to  a  surface  are  apt  to  be 
fleeting  and  perishable,  mosaic  work  was 
soon  substituted  for  painting  proper,  and 
the  gorgeous  Byzantine  mosaics — like  those 
of  the  Roman  churches  on  a  gold  ground 
— Became  famous  in  the  history  of  art. 
Costly  and  beautifully  coloured  marbles, 
stones,  and  gems — cut  round,  and  not  with 
facets — and  gold  and  silver,  were  lavishly 
employed  in  the  decoration  of  the  sanctu¬ 
aries.  The  mosaics  became  more  resplendent 
when  tesserae  of  coloured  glass  were  invented. 
Wrought  metal  work  was  used  in  the  vessels 
of  public  worship  —  the  lamps,  shrines, 
chalices,  etc. — and  the  art  of  enamelling  was 
brought  to  a  high  degree  of  perfection.  Of 
the  two  kinds  of  enamel  in  use  respectively 
in  the  East  and  West  —  the  cloisonne, 
divided  by  gold  wire,  and  the  champ-leve, 
let  into  the  surface — there  is  not  space  to 
speak  here.  Both  were  inventions  of  this 
period.  The  Greek  Church  has  preserved 
the  Byzantine  tradition  to  the  present  day, 
and  the  art  which  had  birth  in  the  fourth 
century  still  lives  in  Russia  and  modern 
Greece.  Some  Russian  sacred  pictures  on  a 
gold  ground  —  crosses,  triptychs,  etc. — 
brought  from  the  Crimea  by  the  writer’s 
father,  singularly  recall  the  work  of  the 
earliest  Byzantine  days  (Fig.  17). 

Byzantine  art  spread  widely,  especially  in 
some  parts  of  Italy— at  Venice,  Ravenna, 
and  in  other  towns.  It  so  affected  the  whole 
art  of  the  pre-Gothic  period— leaving  out, 
perhaps,  that  of  Rome  itself— that  the  word 
“Byzantine”  is  sometimes  used  for  the 
whole  of  that  era  ;  but  a  broad  line  of  de¬ 
marcation  may  be  drawn  between  the  three 
styles — the  Byzantine  of  Eastern  Christen¬ 
dom,  the  early  Romanesque  of  Western 
Christendom,  with  that  of  actual  Rome 
between.  Some  writers  fuse  the  terms  By¬ 
zantine  and  Romanesque,  and  treat  them  as 
synonymous.  Redgrave,  in  his  valuable 
“  Outlines  of  Historic  Ornament,”  a  book 
which  should  be  in  the  hands  of  every  stu¬ 
dent  of  design,  takes  the  Romanesque  as 
originating  in  the  time  of  the  Crusades;  but 
what  appears  to  the  writer  the  simplest  dis¬ 
tinction  is  that  given  above,  the  period  of 
Western  art  before  the  Crusades  being  con¬ 
sidered  the  early,  and  that  after  it  the  later 
Romanesque.  The  latter  will  be  referred 
to  in  the  paper  on  “  Gothic  Art.” 

Byzantine  as  an  early  Christian  art  was 
highly  symbolical.  Natural  forms  were  also 
much  used.  The  foliage  is  stiff,  and  in  the 
decorations  of  the  capitals  is  not  used  as 
Roman  and  Greek  foliage  was — to  suggest 
a  springing  from  the  shaft,  and  supporting 
the  weight  above  it — but  simply  as  the 
ornament  of  a  flat  surface,  which  might 
have  been  in  any  position.  Fig.  13  is  the 
capital  of  a  column  from  a  well-head  at 
Venice,  where  the  stiff  Byzantine  foliage  is 
used,  though  with  a  tradition  of  the  original 
idea  of  leaves  so  placed.  Animals  and  birds 
were  constantly  introduced  among  the  foliage 
(Figs.  12,  15,  and  16),  often  very  quaint  in 
form.  I  ■ 

Throughout  early  Christian  art  the  circle 
was  a  favourite  form — possibly  as  an  emblem 
of  eternity — either  stiff  and  geometrical,  or 
formed  by  foliage,  and  filled  in  with  a  head, 
a  figure,  or  an  animal  (Figs.  5,  11,  12,  14, 
etc.).  Crosses  of  all  kinds  and  shapes  were, 
of  course,  very  largely  used,  and  the  emblems 
of  the  four  evangelists  (Fig.  21)  are  of  con¬ 
stant  recurrence,  one  often  being  placed  at 
the  end  of  each  arm  of  a  cross,  in  the  shape 
of  Fig.  19. 
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The  subject  of  early  Christian  art  cannot 
U  left  without  reference  to  the  illuminated 
anuscripts — principally  of  the  four  gospels 
-which  came  into  existence  in  very  early 
iys.  The  Byzantine  manuscripts  were  of 
cquisite  workmanship,  and  those  of  Western 
urope  developed  as  early  as  the  fifth  cen- 
iry  into  works  of  consummate  art.  The 
eltic  illuminations  will  form  part  of  the 
ibject  of  the  next  paper.  The  designs 
;ed  for  illuminating,  throughout  the  rest 
'  Christendom,  presented  little  difference 
om  that  used  for  decoration  in  its  other 
ranches.  At  first  their  ornament  consisted 
mply  in  colouring  and  beautiful  lettering. 


SOMETHING  NEW  IN  SINKS. 

BY  PEBCY  C.  EUSHEN. 


daresay  everybody  has  experienced  the 
juisance  of  having  to  dip  one’s  fingers  into 
le  dirty  water  which  is  standing  in  a  sink, 


in  which  the  portion  at  the  lid  is  trapped. 
The  air  pipe  is  the  same,  except  that  a  piece 
of  sponge  is  preferably  placed  before  the 
cap,  as  the  air  in  this  pipe  is  foul,  and  the 
cap  must  be  kept  on  when  not  wanted  to 
be  removed  ;  h  is  the  air  pipe,  and  I  is  the 
sponge.  If  required,  the  pipe  could  be  con¬ 
tinued  to  the  outside,  and  in  this  case  a  cap 
would  not  be  needed  ;  or  if  a  stop  be 
wanted,  a  seated  spring  valve  could  be 
placed  in  the  middle  of  the  pipe.  Or, 
doubtless,  if  it  were  carried  up  to  the  lid 
descending  again,  and  if  the  valve  were 
placed  as  low  down  as  possible,  the  sudden 
expansion  of  the  air  caused  by  the  opening 
of  the  valve  would  be  sufficient  to  enable 
the  water  to  descend. 

Of  course,  many  modifications  will  occur, 
but  the  foregoing  will  be  very  good  examples. 


from  such,  a  hackle  is  an  advantage  to  horses 
■who  have  been  thrown  down  by  the  greasy 
asphalt  roads.  This  meets  a  want  such  roadways 
create.  Fig.  3  shows  the  buckle  of  a  trace  with 
a  straight,  level  pull.  Its  neatness  is  obvious, 
and  it  deserves  a  trial  of  all  well-wishers  of  the 
horse. 


BOOKS. 


Lg.  i.— Device  for  Air-Screw  Pipe. 

Alternative  Method. 

border  to  lift  the  trap  to  allow  the  water 
j  descend  into  the  drain.  Without  this, 

,  will  never  go  down  if  it  does  not  descend 
t  once.  Very  few  people, 
xcept  those  experienced, 
now  what  it  is  that  causes 
Ills.  The  reason  for  it  is  that 
be  water,  suddenly  covering 
ver  the  holes,  imprisons  the 
ir  in  the  tube,  and  unless 
be  weight  of  water  presented 
t  the  holes  is  sufficient  to 
xpel  the  air,  the  water  will  not  descend, 
n  some  cases  the  air  comes  up  through 
jhe  water  in  bubbles.  Of  course,  the  more 
he  holes  are  choked  up  the 
jess  weight  of  water  is  pre¬ 
sented,  and  for  this  reason 
:a:ry  people  think  it  is  this 
lone  that  causes  the  water 
jo  stand. 

To  remedy  this,  a  small  pipe 
with  a  screw  cap  may  be 
joldered  in  it.  This  is  only 
uitable  for  pipes  which  are 
I  rapped  below  the  lid,  as  they 
.re  often  done  now,  and 
laving  a  screw  cap  to  clean 
he  trap.  Fig.  1  represents 
his  device,  where  a  is  the  sink,  b  the  pipe, 
l  the  lid  of  the  pipe  perforated  with  holes, 
o  the  small  air  pipe,  and  e  its  screw 
lap;  F  is  the  screw  cap  to 
withdraw  to  clean  the  trap, 
md  G  is  the  water  level  in 
he  trap.  When  the  cap  e  is 
inscrewed,  it  allows  the  air  to 
iscape.  The  air  cannot  be 
oul,  and  if  the  water  is  found 
| to  come  out  of  the  pipe  d  before  the  cap  e 
pan  be  screwed  on  the  pipe  may  ascend  a 
i  Little. 

In  Fig.  2  is  represented  a  device  for  pipes 


SOME  GOOD  THINGS. 

Gold  Paint. — We  have  recently  had  an  op¬ 
portunity  of  testing'  the  properties  of  Pavitt’s 
Ardenbrite  Liquid  Gold,  an  advertisement  of 
which  frequently  appears  in  our  columns.  With 
the  sample  before  us,  and  the  experiments 
we  have  tried  with  it,  we  have  no  hesitation  in 
pronouncing  it  a  really  good  thing,  answering 
all  the  points  the  maker  claims  for  it.  We  have 
tried  it  upon  deal,  oak,  and  white  enamel,  and 
find  it  answei's  as  well  almost  as  the  ordinary 
process  of  leaf  gilding.  With  the  experience 
before  us  of  having  to  get  some  old  English 
picture-frames  regilded — a  process  which,  when 
too  late,  we  discovered  to  be  more  costly  than 
the  buying  of  new  frames — we  shall  in  future 
stand  independent  of  the  frame-maker  and  try 
Ardenbrite  Liquid  Gold  instead.  For  this  pur¬ 
pose,  and  all  others  where  gilt  can.  be  applied  in 
or  out  of  the  household,  Ardenbrite  can  be 
thoroughly  relied  upon. 

Harness. — We  have  pleasure  in  calling  our 
harness-making  readers’  attention  to  a  straight- 


Fig.  1. — Old  Style,  showing  Bent  Pull. 

pull  and  easy  releasing  buckle  introduced  by 
Smith  &  Co.  This  ingenious  buckle  for  har¬ 
ness  has  the  merit  of  a  tongue,  apart  from 
the  buckle-frame, 
standing  upright  at 
right  angles  to  the 
strap,  so  that  the 
pull  on  the  hole  in 
the  leather  is  never 
oblique  as  with  the 


Fig.  % —New  Style,  showing  releasing  Arrangement. 


common  buckles,  which  tends  to  tear  the  leather  at 
the  hole,  shown  by  Fig.  1.  The  buckle-frame  has 
a  middle-bar  and  a  heel-bar,  each  with  a  distinct 


Fig,  3. — New  Style,  showing  Straight  Pull. 

purpose ;  the  heel-bar  is  for  the  frame  to  turn 
upon,  the  middle-bar  serves  as  a  lift  to  the  strap, 
raising  it  off  the  tongue  in  the  act  of  lifting,  as 
shown  by  Fig.  2.  The  easy  release  of  a  strap 


Electricity. — “  A  Guide  to  Electric  Lighting.” 
S.  K.  Bottone.  (Whittaker  &  Co.) — Now  that 
electric  lighting  is  asserting  its  supremacy  over 
gas,  it  is  reasonable  and  right  that  everyone 
concerned  should  know  something  of  the  new 
illuminant — one  which  must  before  many  years 
be  with  us  in  our  every  apartment.  With  this 
view,  the  handy  guide  now  before  us  will  supply 
a  real  want.  Designed  for  the  use  of  house¬ 
holders  and  amateurs,  the  merest  tyro  will  be 
able  to  acquaint  himself  with  the  essential 
features  of  electric  lighting,  whether  on  a  large 
or  small  scale.  It  is  taken  for  granted  that  the 
reader  knows  nothing  about  the  subject :  hence 
everything  touched  upon  is  explained  sufficiently 
to  enable  him  to  form  an  intelligent  idea  of  the 
results  indicated. 

Chip  Carving. — “Hints  on  Chip  Carving.” 
Eleanor  Eowe,  with  a  Preface  by  T.  R.  Ablett. 
(Sutton  Drowley  &  Co.) — This  little  manual, 
issued  with  the  sanction  of  the  Science  and  Art 
Department  of  the  Committee  of  Council  on 
Education,  will  be  found  very  serviceable  to  the 
thousands  who  take  interest  in  wood  carving. 
Miss  Rowe,  the  Manager  of  the  School  of  Art 
Wood  Carving,  is  so  pre-eminently  fitted  to  speak 
upon  the  subject,  that  a  wide  field  is  sure  to  be 
found  for  the  present  manual.  The  preliminary 
chapters  are  simple  and  ,  interesting,  leading  on. 
to  some  very  pleasant  and  beautiful  work  in 
Icelandic,  Swedish,  and  Norwegian  carving. 

Photography.  —  “Photography  Annual  for 
1892.”  Henry  Sturmey.  (IiifEe  &  Son.) — This 
compendium  of  information  and  statistics  of  the 
year  relating  to  photography,  now  in  its  second 
issue,  has  developed  wondrously 
on  its  first  issue.  Its  object  is  ro 
bring  the  subjet  i  of  which  it  treats 
absolutely  up  to  date,  and  this 
we  have  no  hesitation  in  saying  it 
does  thoroughly  well.  So  vast  an 
amount  of  valuable  information 
is  pressed  into  its  900  pages, 
that  we  shall  predict  for  it  as 
phenomenal  a  success  as  attended 
the  issue  of  its  predecessor. 

Timber. — “Timber  Piling,  in  Foundations 
and  other  Works,”  by  Henry  Adams,  M.Inst.C.E. 
(Cowell.) — This  is  a  very  interesting  and  in¬ 
structive  paper,  read  by  Professor  Adams  before 
the  Society  of  Architects,  in  which  the  important 
subject  of  timber  piling  in  bridge  making  and 
damming  is  treated  under  the  following  heads  : — 
Material ;  Its  Preparation  ;  Pile-driving  ;  Sup¬ 
porting  Power  of  Piles  ;  Examples  of  the  Use 
of  Piling.  Attached  to  the  pam¬ 
phlet  is  a  well -executed  sheet  of 
really  valuable  diagrams  bearing 
upon  the  subject  of  timber  piling. 

Inventions. — “Practical  Guide 
for  Inventors.”  E.  Eaton,  C.E. , 
M.S.A. — This  is  a  fourth  edition 
of  a  useful  handbook  issued  by 
Mr.  Eaton  detailing  much  valuable  information 
connected  with  the  subject  of  patents.  Every 
year  the  field  of  patents,  designs,  trade  marks, 
and  the  like,  is  becoming  more 
and  more  extended ;  and  the 
general  public,  and  inventors 
and  patentees  in  particular,  can¬ 
not  become  too  familiar  with  the 
details  involved  in  protecting  a 
good  idea  should  it  occur  to  them. 
A  good  deal  of  discussion  has 
already  gone  on  in  the  pages  of  Work,  valuable 
alike  to  inventors  and  patent  agents.  We 
have  much  pleasure,  therefore,  in  noticing  Mr. 
Eaton’s  publication. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Marine  Engineering  Trade. — No  change  in  the 
Mersey  shipbuilding  trade  is  reported,  but  the 
Barrow  district  marine  engineers  are  fairly  busy,  as 
are  also  the  shipbuilders. 

Railway  Material  Trade. — Manufacturers  of 
railway  material  are  booking  orders. 

Chemical  Trade. — The  chemical  market  is 
steady,  prices  being  unchanged.  Bleaching  powder 
is  reported  as  scarce. 

Building  Trades.— In  Durham  county  trade  is 
still  brisk,  and,  as  a  rule,  the  relations  between 
masters  and  men  are  friendly.  Building  operations 
in  Newcastle  and  district  are  vigorous. 

Cutlery  Trade. — One  or  two  firms  have  been 
fortunate  to  book  special  lines.  Orders  from  Aus¬ 
tralasia  are  very  scarce.  The  Rodgers’  strike  con¬ 
tinues,  the  firm  not  being  inconvenienced,  while  the 
men  are  receiving  support  which  will  enable  them  to 
fight  for  some  time  to  come. 

Glass  Bottle  Trade. — This  trade  is 
cramped,  owing  to  the  limited  number  of 
orders  and  the  overstocked  condition  of  the 
market.  The  largest  glass  bottle  makers  in 
St.  Helen’s  have  served  notices  upon  seventy 
of  their  workpeople.  Several  operatives  in 
this  trade,  trying  America,  have  been 
literally  boycotted  there,  and  cannot  find 
work. 

Silver  Trade. — Improvement  is  noted  in 
the  Sheffield  silver  and  electro-plated  trades. 

Good  orders  have  been  booked  for  first-class 
table  silver. 

Fire-Brick  Trade.— There  is  a  fair  de¬ 
mand  for  fire-bricks.  Some  makers  report 
heavy  exports.  Prices  unchanged. 

Timber  Trade. — This  is  steady  ;  imports 
large. 

Armour-Plates  Trade.  —  The  armour- 
plate  houses  are  well  employed.  The  dis¬ 
tribution  of  a  few  good  Government  orders 
for  armour-plates  to  Sheffield  would  have  a 
beneficial  effect,  as,  with  the  heavy  trades 
doing  well,  the  minor  trades  prosper. 

Tailoring  Trade.— Our  Liverpool  cor¬ 
respondent  writes  : — The  lock-out  of  tho 
tailors  is  in  full  swing.  The  official  state¬ 
ment  of  tho  operatives  gave  forty-five  as  the 
number  locked  out  of  five  shops,  and  there 
are  seven  hundred  and  fifty  men  working  in 
fifty  shops  where  no  workpeople  aro  locked 
out. 

Cotton  Trade. — It  is  doubtful  whether 
employers  will  be  obtained  to  enforce  a  5  per 
cent,  reduction  of  wages  in  the  spinning 
section  of  the  Lancashire  cotton  trade.  If 
10  per  cent,  reduction  cannot  be  obtained,  5 
per  cent,  is  not  worth  contending  for.  Mean¬ 
time,  the  depressed  condition  of  the  trade 
is  becoming  intensified  ;  the  stock  of  yarn  is  in¬ 
creasing,  and  machinery  is  stopping. 

Engineering  Trade. — Rather  more  activity  pre¬ 
vails  in  the  engineering  trade  of  the  Lancashire 
district.  Some  of  the  leading  machine  tool  makers 
are  busy,  and  the  large  stationary  engine  builders 
have  also  a  moderate  amount  of  work.  Boiler 
makers  report  work  coming  forward.  Locomotive 
builders  have  very  little  work  on  hand,  and  the 
prospects  in  this  branch  are  disheartening.  Railway 
carriage  and  waggon  builders  are  also  slack. 

Coal  Trade. — At  Newcastle  best  steam  and  gas 
coals  are  steady  ;  household  and  bunker  coals  dull ; 
best  Northumberland  steam,  10s.  fid.  per  ton  f.o.b. ; 
best  Durham  gas,  8s.  6d.  to  9s.  ;  bunkers,  7s.  fid.  to 
10s.  for  best  Durham  screened.  Coke,  steady  from 
15s.  to  17s.  per  ton.  At  Sheffield  the  demand  for 
house  coal  is  limited.  Locomotive  sorts  and  coal  for 
shipping  are  selling  well.  Coke  is  not  easy  to  place, 
but  engine  slack  is  selling  moderately.  Brices  per 
ton  :  bestHaigh  main,  13s.  ;  seconds,  12s.  ;  Silkstone 
hards,  12s.  ;  house  coal  and  coke,  11s.  fid. ;  Stanley 
main  seconds,  9s.  ;  steam  coal,  9s.  ;  coke,  8s.  6d.  ; 
slack,  6s.  to  7s. ;  smudge,  3s.  fid.  to  6s. 

Iron  Trade. — Very  slow  business  is  being  done  in 
the  Lancashire  iron  trade.  Manufactured  iron  shows 
no  improvement.  The  steel  trade  is  practically  un¬ 
changed,  but  prices  for  raw  material  fluctuate 
considerably.  Our  Sheffield  correspondent  writes  : 
— The  dulness  continues,  and  the  firm  tone  of  the 
pig-iron  market  appears  to  be  giving  way.  In  the 
Middlesbro’  iron  trade  the  demand  for  pig  iron  is 
in  excess  of  the  supply. 


SHOP: 

A  Corner  for  Those  who  Want  to  Tat.k-  It. 


*,*  In  consequence  of  the  great  pressure  upon  the 
“Shop"  columns  o/  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Trousers  Cutting.— Amateur  Tailor  writes : 
— “I  cut  my  own  trousers  from  my  own  cloth  as 
follows  :  For  my  requirements  I  cut  a  paper  pattern 
to  the  size  suggested  by  the  figures.  First  draw  the 
line  a  b,  with  a  straightedge  near  the  edge  of  the 
paper,  about  15  in.  long ;  then  square  over  the  line 


c  D,  the  size  of  tho  waist  being  371  in.  We  take  one  I 
quarter  of  that,  9}  in.,  add  4  in.  for  the  waist,  and 
4  in.  for  the  two  scams  at  c  and  d.  This  makes  a 
total  of  102  in.  Mark  off  that  distance  at  c;  then  draw 
the  line  c  e  parallel  to  a  b  ;  at  e.  14  in.  down,  square 
out  a  line  to  f.  This  projection  is  called  the  crutch, 
and  is  governed  by  the  waist  measure.  374  in.  Take 
one-twelfth  of  this— that  would  bo  31-  in.— mark  it 
off  at  F.  adding  i  in.  for  seam,  and  draw  the  curve  1 
joining  the  line  about  9  in.  down  from  the  waist; 
then  measuredown  33  in.,  the  length  of  the  leg  seam, 
and  add  1  in.  for  turning  up  at  the  bottom.  Half¬ 
way  down  at  the  knee,  measure  over  from  the  long 
line  91  in.,  add  the  two  quarters  for  seam,  then  join 
the  line  at  f  by  a  gentle  curve,  and  so  on.  I  don't 
profess  to  teach,  but  simply  want  to  show  that  it  is  a 
simple  enough  job,  involving  only  a  sort  of  free¬ 
hand  geometry,  with  variation  to  suit  different 
shaped  figures.  Trouser  patterns  are  laid  on  as 
shown  in  the  diagram.  Black-faced  cloths  must  be 
cut  with  the  nap  running  downward  only.  A  great 
deal  of  information  concerning  tailoring  appliances, 
books  on  cutting,  etc.,  is  to  be  seen  in  one  of  Messrs. 
Platt’s  catalogues,  St.  Martin's  Lane,  London.  W.C. 
In  cutting,  no  expensive  tools  are  required  by  the 
amateur.  A  straightedge,  a  square,  a  2  ft.  rule,  if  you 
have  not  a  measuring  lape.  a  pair  of  sharp  scissors, 
if  you  have  not  a  pair  of  shears,  and  apiece  of  pipe- 
clay.areall  that  is  necessary.  The  followingare  the 
measures  (in  this  instance  my  own)  which  would 
have  to  be  taken  :  Waist,  371  in. ;  hips.  451  in. ;  leg. 
33  in. ;  side  seam,  451  in. ;  thigh,  26  in. ;  knee,  19  in. ; 
bottom,  19  in.  The  diagrams  show  how  to  lay  the 
patterns  on  the  cloth,  so  as  to  make  the  best  of  it.” 

Mail  Cart.— W.  H.  M.  ( Grimsby )  writes  “  I 
have  observed  the  design  in  No.  174  (see  page  284), 
and  think  it  a  very  nice  one  ;  but  I  consider  there 
is  one  serious  drawback  to  it ;  no  protection  against 
tipping  backward  is  provided.” 


II.— Questions  Answered  by  Editor  and  Staff. 

Cemeut  for  Carbon  Plates.— T.  H.  (Dublin) _ 

The  cement  employed  with  fine  carbon  dust  in 
making  carbon  plates  is  a  strong  syrup  of  sugar  or 
treacle.  The  pasty  mass  is  pressed  into  an  iron 
mould  and  baked.  The  resulting  cake  is  again 
dipped  in  syrup,  returned  to  the  mould,  and  again 
baked  at  a  white  heat.  It  does  not  pay  an  amateur 
to  make  carbon  plates  in  this  way.  In  making 
them  from  gas  retort  scurf  by  sawing  the  scurf,  do 
not  attempt  to  cut  them  smooth.  A  rough,  irregular 
surface  is  an  advantage  rather  than  otherwise  — 
G.  E.  B. 

Sash  Making.— F.  W.  H.  (Aylesbury).— Articles 
appeared  in  Work,  Nos.  147  and  153. 

American  Organ.— E.  B.  (Manchester).— These 
articles  are  in  hand. 

Work— Back  Numbers.  — H.  H.  ( Coicford ).— 
Messrs.  Cassell  &  Company,  London,  E.C.,  can 
supply  most  of  these.  Those  which  are  out  of  print 
you  would  get,  probably,  by  advertising  in  Work. 
A  carpenter’s  bench  was  treated  in  No.  180. 

Wall  Mirror.— S.  P.  (Nottingham).— I  am  not 
acquainted  with  any  firm  who  would  make  the 
articles;  and  in  designingthe  mirror,  I  thoughtthere 
would  he  little  trouble  in  getting  something  to  suit 
at  any  good  brass  furnisher’s,  and  still  think  so,  if 
the  inquirer  will  write  one  of  the  many  large  firms 
in  that  line.— R.  C. 

Sign-Writing  — F.  C.  C.  (Manchester).— 
Articles  on  Sign-  Writing  appeared  in  Work, 
Nos.l,  2,  4,  11, 13. 17.  19,  23,  30, 34, 39,  43,  44,45,47. 
49,  and  51  ;  on  Painting  and  Decorating,  in 
Nos.  27,  29,  35,  36,  42,  43.  44,  46,  47,  50,  and  52; 
on  How  to  Paper  a  Room,  in  No.  161. 

New  Fireplace.— P.  G.  A.  discard).— 
This  can  be  obtained  of  the  Teale  Fireplace 
Co.,  Leeds. 

Quarter-Korse-Power  Steam  Engine. 

—  D.  D.  (/.even). —  Articles  appeared  in 
Work,  Nos.  106, 1L0,  121,  125,  131,  136,  141,  145, 
and  149. 

Bell  Indicator.  —  Daily  Reader  of 
“Work."— You  should  have  no  diiticultyin 
getting  a  glass  for  your  indicator.  It  is 
simply  a  piece  of  glass  made  to  tit  the  frame 
of  your  indicator,  blackened  on  the  inside, 
with  little  round  spaces  left  clear.  There 
are  no  holes  in  it.  If  you  have  made  your 
indicator  yourself,  you  are  quite  capable  of 
accomplishing  this  part  of  the  work,  which 
to  me  appears  to  be  the  easiest  part.  Get 
your  glass,  and  where  you  want  the  spaces 
to  appear  paste  round  pieces  of  paper,  and 
after  having  cleaned  the  glass,  varnish  over 
with  “  Castle  Brand  "  black  lacquer.  Give 
two  or  three  coats,  and  when  all  is  dry  the 
paper  circles  will  peel  off  easily.  If  you  do 
not  succeed,  nnd  must  buy  your  glass,  write 
to  Messrs.  Gent  &  Co.,  Faraday  Works, 
Leicester.-  W.  D. 

Work  Tabic.— R.  N.  (Gleisgou-).— Rather 
than  dive  haphazard  among  probabilities.  I 
prefer  to  ask  you  a  question  or  two.  There 
is  more  than  one  table  with  a  lift-up  top, 
but  as  you  are  about  to  use  turned  legs  m 
connection  with  your  prospective  article,  I 
assume  that  whal  you  want  is  the  oblong 
job  which  has  a  double-hinged  top,  which 
revolves  and  opens  book  fashion,  exposing 
draught  nnd  backgammon  boards,  and 
having  a  draw-out  well  for  loose  work.  Is 
this  so?  If  so,  please  state  or  sketch,  as 
well  as  you  can,  particulars  of  the  appear¬ 
ance  of  the  article  you  need  information  of.— J.  S. 

Zither  Teacher.— “In  Request.”— You  might 
have  ascertained  this  long  ago  by  malting  inquiry 
at  the  various  music  warehouses  in  your  district 
I  am  unable  to  mention  anyone  resident  in  your 
locality.  Write  and  ask  Herr  Goebel,  of  Museum 
Street,  W.,  who  will,  no  doubt,  be  in  a  position  to 
tell  you  whether  there  is  or  is  not  a  teacher  in  your 
vicinity.— A.  O.  T. 

Library  Chair. — J.  W.  P.  ( Holborn ,  INC).— I 
do  not  know  of  a  firm  that  sells  chairs  exactly  of  the 
section  shown  in  Fig.  2,  page  98.  but  I  daresay  by 
looking  up  a  few  dealers  you  will  find  the  thing  you 
require.  As  a  general  rule,  in  those  which  are 
burdened  by  superfluous  ornament  very  little  at¬ 
tention  is  paid  to  provide  a  comfortable  back  and 
seat ;  and  you  will  sooner  discover  a  good  outline  in 
a  plain  chair  than  in  an  elaborate  one. — F.  J. 

Barometer.— T.  H.  W.  (Liverpool)  has  purchased 
a  barometer  from  a  dealer,  who  warranted  it  in 
working  order ;  but  when  hung  on  the  wall  it  stuck 
at  “  Set  Fair.”  On  an  examination,  he  finds  the 
mercury  is  divided:  portions  filling  the  extreme 
ends  of  the  tube,  with  an  empty  space  between. 
Shaking,  tapping,  etc.,  fail  to  bring  the  broken 
column  of  mercury  into  conjunction,  and  he  now 
asks  what  to  do.  It  is  clear  if  the  instrument  was 
bought  under  a  warranty,  then  the  only  course  is  to 
return  it  to  the  dealer  and  let  him  set  it  right ;  but 
I  presume  there  will  be  some  flaw  discovered  bv 
the  dealer  in  the  form  of  warranty  by  which  he  will 
creep  out  of  the  responsibility.  The  present  con¬ 
dition  of  the  instrument  will  arise,  1  think,  from  one 
of  two  causes— first,  in  carrying  it  home  he  was  not 
careful  to  hold  it  perpendicularly,  and  so  a  portion  ot 
the  mercurv  was  allowed  to  run  to  the  other  end  of 
the  column.'  and  a  bubble  of  air  has  got  between  the 
two  portions,  and  so  prevents  an  union ;  or  else  the 


Trousers  Cutting.  Fig.  1.— Trousers  Pattern— G,  Hip  ;  H.  Thigh; 
I,  Fore  Part ;  J,  knee  ;  K,  Bottom  ;  L,  Leg  ;  M,  Inlay  ;  N, 
Inlay  ;  0,  Waist ;  P,  Fly  ;  Q,  Strips  ;  R,  Side  Seams.  Pig.  2. 
— Showing  Trousers  Pattern  on  Cloth. 


WORK 


4i3 


No.  182 — September  10,  1892.] 


mercury  has  become  very  impure,  and  when  at  its 
greatest  expansion  the  upper  portion  has  stuck  to 
the  tube,  and  the  other  portion  has  contracted 
and  left  the  space  between.  If  the  former  is  the 
cause,  then  I  should  carefully  heat  the  lower  por¬ 
tion  so  as  to  expand  the  mercury,  gently  tapping 
the  tube  the  meanwhile,  so  as  to  dislodge  the  air. 
Care  must  be  taken  not  to  make  the  tube  very  hot, 
especially  at  the  bend,  lest  it  should  break.  T.  H.  W. 
will  find  it  a  somewhat  troublesome  job,  but  with 
care  and  patience  it  will  yield,  I  think.  On  the 
other  hand,  if  the  mercury  has  stuck  through  im¬ 
purity,  then  the  only  thing  to  do  is  to  emptv  the 
tube,  and  either  distil  the  mercury  and  re-fill,  or, 
what  is  simpler,  press  it  through  a  piece  of  clean 
chamois  skin ;  this  will  permit  the  mercury  to  pass, 
but  will  retain  the  dross.  When  the  mercury  is 
made  pure,  the  tube  must  be  filled  as  at  the  first. 
Pour  a  small  quantity  through  the  open  end.  and  let 
it  fall  a3  far  as  it  will  in  the  other  limb ;  a  cushion  of 
air  will  prevent  it  falling  to  the  bottom.  Heat  must 
now  be  applied,  which  will  force  bubbles  of  air  past 
the  mercury.  When  a  portion  has  reached  the 
bottom,  then  another  portion  must  be  introduced  in 
the  same  way.  Bubbles  of  air  must  be  looked  for 
between  the  mercury  and  side  of  tube— a  hand¬ 
glass  will  be  necessary;  if  any  are  visible,  they 
must  be  expelled  by  heat,  as  before.  If  now  the 
mercury  sticks  to  the  glass,  it  means  that  moisture 
has  been  introduced  into  the  tube  by  some  means  ; 
this  too,  like  the  air,  must  be  expelled  by  heat.  If 
T.  H.  W.  will  carefully  attend  to  these  directions,  I 
think  he  will  find  his  instrument  answer  all 
right.  If,  in  emptying  the  tube,  particles  of  impure 
mercury  adhere  to  the  inside  of  the  tube,  they  must 
be  removed  by  nitric  acid,  after  which  the  tube 
must  be  carefully  washed  and  dried  before  intro¬ 
ducing  the  mercury.— O.  B. 

Gas  Meters.— E.  F.  B.  (Darlington) .—It  is  ab¬ 
solutely  imperative  for  all  gas  meters  to  be  stamped 
with  the  Government  stamp,  and  any  testing  must 
be  done  by  the  Government  inspector.  The  general 
method  adopted,  if  there  is  anything  wrong  with 
the  meter,  is  to  adjust  the  rate  of  payment  by  a 
reference  to  the  account  for  the  corresponding 
quarter  of  the  past  year.  If  the  gas  company  have 
broken  the  Government  stamp,  and  have  failed  to 
have  another  one  put  on  by  the  proper  authorities, 
they  are  certainly  guilty  of  fraud,  if  the  facts  are 
as  you  state.  But  I  should  advise  you  to  buy  the 
"Act  for  Regulating  Measures  used  in  Sales  of 
Gas,’’  published  by  Eyre  &  Spottiswoode,  Queen's 
Printers,  London,  price  6d.— E.  D. 

Camera.— Photo.— In  Work,  Vol.  I.,  No.  23,  you 
will  find  full  instructions  for  all  required  to  make 
a  good  camera.  There  are  a  great  number  of 
elementary  works  published.  “  Becton's  Modern 
Photography  ”  or  “  The  A.  B.  C.  of  Photography,” 
by  the  Stereoscopic  Company,  would  probably  suit 
you. 

Reckoning  Sizes  of  Pulleys.  —  Hull  — You 
forgot  to  mark  with  an  X  the  pulley  you  wished  the 
size  of ;  but  I  can  help  you  best  by  explaining  how 
you  can  yourself  find  the  sizes.  Begin  with  the 
200  revolutions  of  the  engine,  and  suppose  you  wish 
the  line-shaft  (main-shaft)  to  run  300  revolutions ; 
then  if  pulley  on  engine  is  12  in.,  multiply  12  by  200 

12  x  200 

and  divide  the  result  by  300,  thus  — ^ —  =  8  ; 

therefore  the  pulley  driven  by  the  engine  pulley 
must  be  8  in.  in  diameter.  Now  you  want  to  run 
the  saw  at  900,  and  its  pulley  is  6  in.  which  is  driven 
by  the  line-shaft  running  at  300— that  is,  you  want 
it  to  run  three  times  as  fast ;  then,  since  3  times  6  is 
18,  you  must  have  an  18  in.  pulley  on  the  line-shaft 
to  drive  the  6  in.  pulley  of  the  saw.  Now  as  to  the 
lathe,  why  do  you  want  it  to  make  2,000  revolutions? 
I  should  not  like  that  even  for  the  smallest  work ; 
900  or  1,000  are  surely  quite  enough  for  the  fastest 
speed.  Suppose  you  are  content  with  900,  then 
have  the  countershaft  run  the  same  rate  as  the  line- 
shaft  strap  running  on  equal  wheels,  and  have  the 
largest  step  on  the  countershaft  pulley  9  in.  and  the 
smallest  on  the  lathe  mandrel  3  in.— that  will  give 
you  3  to  1  again,  and  make  the  300  revolutions  of 
the  countershaft  into  900 ;  also  the  slowest  speed 
will  be  from  3  in.  pulley  on  countershaft  to  9  in.  on 
mandrel,  or  1  to  3,  which  will  make  your  slowest 
speed  for  turning  100  revolutions.— F.  A.  M. 

Chain  Gear  Cycles.— Double  Gear.— There 
are  several  change  gears  for  safeties  already  in  use. 
Of  course,  I  am  not  prepared  to  say  whether  any  of 
them  are  exactly  like  your  correspondent’s  idea. 
The  latest  two-speed  gear  is  that  of  the  Cycle 
Gear  Co.,  Coventry.  I  have  not  yet  seen  it,  so  can¬ 
not  describe  it.  To  get  reliable  guidance  in  the 
matter,  write  to  Mr.  R.  E.  Phillips,  Consulting 
Engineer  and  Patent  Agent,  Royal  Court  Chambers, 
70  and  72,  Chancery  Lane,  W.C.  He  will  supply 
copies  of  patents  relating  to  double-chain  gears  at  a 
very  small  cost.— A.  S.  P. 

French  Polishing  and  Stains— Book.— Gum- 
pot.— Why  do  you  want  to  buy  books  when  you 
have  all  you  may  require  at  your  fingers’  ends  in  the 
pages  of  Work?  Vol.  III.  contains  a  series  of 
articles  on  the  subject,  and  the  replies  in  “  Shop  ” 
deal  with  points  and  difficulties  such  as  you  and 
amateurs  generally  may  meet  with,  and  which  it 
would  be  impossible  to  foresee  and  embody  in  any 
hook  on  the  subject.  There  is  no  book  on  the  sub¬ 
ject  of  staining  to  our  knowledge  ;  there  is  generally 
a  chapter  devoted  to  the  subject  in  works  on  French 
polishing.  It  shall,  with  the  Editor’s  permission,  re¬ 
ceive  due  attention  in  time  in  the  pages  of  Work. 
Meantime,  fall  back  on  H.  C.  Stephens’s  stains, 
which  can  be  bought  ready  made  either  in  liquid  or 


powder— they  are  used  in  many  cabinet  shops  in 
preference  to  making  their  own  by  reason  of  their 
uniformity  of  colour  and  depth  of  tone— that  is,  if 
you  can  find  none  in  “Shop  ”  to  suit. — Lifeboat. 

Incu.ba.tor. — W.  H.  S.  B.  (Derby). — Order  from 
your  bookseller  Nos.  143,  150,  and  151  of  Work,  or 
send  44d.  in  stamps  to  publishers  for  same,  and  you 
will  find  full  instructions  on  this  subject. — Leg¬ 
horn. 

Tool  for  Boring  Pulleys,  etc.— J.  A.  (Middle- 
ton). —Fig.  1  is  a  sketch  of  an  ordinary  chucking- 
drill  as  used  for  boring  cast  iron  ;  it  usually  has  no 
point,  since  it  is  used  for  enlarging  holes  which 
have  been  bored  or  cored.  Fig  2  shows  the  process 
— b  is  the  pulley  boss,  a  the  drill,  c  the  back-centre, 
r  the  boring-rest,  which  both  steadies  and  prevents 


Tig.  1. — Chucking-Drill.  Fig.  2.— Tool  in  Process 
of  Boring. 


the  drill  from  turning.  The  hole  is  started  with  a 
slide-rest  tool  so  as  to  get  a  true  entry,  and  in  Fig.  2 
the  drill  is  supposed  to  be  just  beginning  its  work. 
I  don't  know  of  an  expanding  mandrel  not  patented, 
but  you  should  have  a  set  of  solid  mandrels  rising 
by  eighths.  It  is  best  to  have  them  of  hardened 
steel  and  ground  true.— F.  A.  M. 

Viola.— F.  II.  (West  Ham).—  Before  attempting 
to  make  a  "viola,”  which  is  a  "tenor”  violin,  why 
not  try  your  hand  at  making  an  ordinary  violin  ? 
You  have  full  directions,  patterns,  and  dimensions 
given  in  the  back  numbers  of  Work.  The  instruc¬ 
tions  for  making  a  viola  would,  to  a  great  extent, 
be  a  repetition  of  those  you  possess,  the  outline  and 
the  various  dimensions  only  being  different ;  the 
method  of  making  both  instruments  is  exactly  the 
same.  To  give  a  full  outline  and  patterns  would 
occupy  too  much  space  for  “Shop.”  Here  are  the 
measurements  youask  for:  Length  of  back  (exclusive 
of  “  tab  ”  or  “  button  ”),  161  in. :  width  of  upper  bouts, 
7J  in. ;  width  of  lower  bouts,  91  in. ;  width  of  waist, 
5)  in. ;  depth  of  ribs,  11  in.  at  the  top,  deepening  to 
lft  in.  at  the  bottom  ;  length  of  bass  bar,  12  in.— B. 

Kitchen  Dresser.— J.  G.  (Edinburgh).— You  will 
find  most  of  your  questions  answered  in  Vol.  III., 
p.  530,  but  perhaps  this  arrangement  (see  sketch) 


Kitchen  Dresser.  Fig’.  1.— Elevation.  Fig.  2. — 
Section. 


would  suit  you  better,  and  the  sizes  marked  thereon 
will  be  more  convenient  than  those  given  in  the 
design  referred  to  above.— F.  J. 

Greenhouses.— H.  F.  (New  Cross).— Several  de¬ 
signs  have  been  given  in  the  present  volume  (IV.) 
of  Work.  Consult  previous  indexes  and  “  Shop.” 

Poker  Work  Machine.— M.  T.  (No  Address).—! 
am  sorry  to  say  that  you  have  evidently  made  a  mis¬ 
take  with  regard  to  the  machine  for  poker  work  at 
that  low  price.  The  cheapest  apparatus  I  have  ever 
come  across  was  one  of  German  make,  the  price  of 
which  was  10s.  6d.  I  am  sure  it  could  be  obtained  of 
Derry  &  Tims,  Kensington  High  Street,  W.  ;  or  try 
one  of  Messrs.  Hallam  &  Scott’s,  Manchester.  A 
machine  at  the  price  you  mention  could  not  be  made 
strong  enough  for  the  purpose.  It  is  necessary  to 
use  the  best  materials,  otherwise  there  might  be  an 
explosion  of  the  benzoline,  and  the  work  would 
turn  out  to  be  rather  dangerous.— J.  N. 

Incubator.— F.  C.  B.  (Deptford).— Your  ether  is 
too  strong,  or  else  you  are  using  too  much  of  it.  Half 


an  inch  above  the  mercury  is  ample.  The  pro¬ 
portion  you  are  using  is  correct,  but  possibly  your 
drops  are  not’ all  the  same  size.  If  the  ether  forces 
past  the  mercury  it  is  evidently  too  strong,  and 
must  be  weakened.  You  will  then  find  the  mercury 
resume  its  normal  position. — Leghorn. 


Electro-Silver-Plating.— F.  C.  (Plymouth).— 
(1)  Your  silver-plating  solution  is  not  the  best 
obtainable.  When  silver  is  precipitated  from  its 
nitrate  solution  by  adding  a  solution  of  carbonate 
of  potash,  and  this  precipitate  is  dissolved  in 
cyanide  of  potassium,  there  is  an  excess  of  potash 
in  solution,  which  does  no  good  then,  and  eventually 
does  harm.  The  silver  should  be  thrown  down  as 
silver  cyanide  by  adding  a  solution  of  cyanide  of 
potassium  to  the  nitrate  solution  ;  then  dissolve 
this  in  a  solution  of  potassium  cyanide  to  form  the 
plating  bath.  (2)  The  Daniell  battery  with  6  in. 
porous  cells  is  all  right.  Your  failure  in  successfully 
plating  the  cruet-stand  is  due  to  more  than  one 
cause.  First  cause  :  The  frame,  having  lead 
mounts,  or  so-called  “silver  edges,”  is  composed  of 
two  kinds  of  metal,  which  form  a  galvanic  pair 
in  the  solution,  and  the  lead  dissolves  under  the 
influence  of  the  current.  Consequently,  it  will  not 
receive  an  adherent  coat  of  silver.  Second  cause  : 
The  silver  remaining  on  the  unworn  parts  increased 
this  local  action  in  the  plating  solution.  Third 
cause:  The  anode  surface  was  just  one-fourth  too 
small,  and  the  quantity  of  solution  also  too  small 
for  the  job.  The  solution  was  not  strong  enough  at 
first,  and  was  weakened  by  trying  to  plate  such  a 
large  article.  (3)  The  lead  mounts,  together  with 
the  whole  frame,  must  have  all  the  old  silver 
stripped  off  in  an  acid  pickle.  The  whole  frame 
must  then  be  coppered  in  an  alkaline  coppering 
solution  before  it  is  placed  in  the  plating  solution. 
A  sulphate  of  copper,  or  any  other  acid,  solution 
will  not  do.  The  process  is  too  long  to  be  detailed 
here  in  “  Shop,”  but  is  fully  described  in  my 
“  Electro-platers’  Handbook.”  (4)  Some  information 
on  silvering  jewellery  has  been  given  in  Work, 
Vol.  III.,  p.  118.  From  this  you  may  learn  some¬ 
thing.  My  “  Electro-platers’  Handbook  ”  is  a  book 
of  moderate  price  (the  price  is  3s.),  and  you  can  get 
it  by  ordering  it  of  any  bookseller.  I  do  not  know 
of  any  other  at  such  a  low  price.— G.  E.  B. 

Scene  Painting.— R.  R.  S.  ( London ,  N.  W.).— 
You  may,  if  proficient,  obtain  employment  by  read¬ 
ing  the  "Wanted”  columns  of  the  Era  theatrical 

Eaper,  which  appears  every  Saturday,  and  generally 
as  one  or  more  advertisements  for  assistant  scenic 
artist.  Go  for  a  small  salary  first,  to  get  a  start, 
which  is  most  difficult ;  but  get  it,  and  if  you  have 
any  talent  at  all,  you  will  soon  rise.  If  I  knew  your 
abilities,  I  could  tell  what  chance  you  had  of  success. 
One  piece  of  advice  I  would  give.  Do  not  go  too  far 
away  from  home,  as  money  is  not  always  sure.  In 
theatrical  terms,  “  the  ghost  may  not  walk,”  and 
you  would  be  in  difficulties.  You,  having  no  refer¬ 
ences,  must  state  that  you  have  been  very  successful 
as  an  amateur,  and  accept  any  terms  to  get  your 
first  start.  I  wish  you  every  success. — W.  C. 


Organ-Building  Book.— W.  W.  (Camberwell). 
—  Apply  to  Messrs.  Crosby  Lockwood  &  Co., 
Stationers’  Hall  Court,  Ludgate  Hill,  London,  E.C. 

Brazing  Tube.— T.  W.  S.  (Deptford).— Pre¬ 
suming  that  you  have  a  forge,  or  the  use  of  one, 
to  braze  your  stamping  to  a  tube,  proceed  as  follows : 
Carefully  file  out  and.  clean  the  inside  of  the  tube 
where  the  stamping  is  to  fit ;  then  fit  your  stamping 
to  it.  Let  it  fit  very  tightly.  As  to  pinning  it,  I  do 
not  consider  it  necessary  ;  if  it  is  brazed  well,  the 
pin  is  a  superfluity,  and  if  it  is  brazed  badly,  the  pin 
will  not  be  of  much  use.  Make  up  a  clear  fire  of 
coke  (broken  small), and  wind  some  small  brass  wire 
round  and  round  the  part  to  be  brazed.  Have  by 
you  some  powdered  borax  and  some  spelter  in  some 
such  receptacle  as  the  lid  of  an  old  canister.  Sprinkle 
a  little  borax  over  the  spelter,  and  moisten  it  with 
water.  Flatten  out  a  piece  of  J  in.  rod  at  one  end, 
and  turn  an  eye  at  the  other  :  this  will  do  for  putting 
on  the  spelter.  Place  the  work  on  the  fire  when 
quite  clear,  and  warm  it  a  little.  Have  plenty  of 
room,  so  that  you  can  turn  the  affair  (should  it  be  a 
backbone).  Place  some  of  the  mixed  spelter  and 
borax  on  the  work,  and  commence  to  blow  ;  when 
it  gets  to  a  dull  red,  throw  a  little  borax  on  :  this 
will  help  the  metal  to  flow.  Keep  up  a  gentle 
blowing  till  you  see  the  spelter  run ;  then  turn  the 
work  over  carefully,  and  put  a  little  more  spelter 
on.  Blow  this  until  it  has  run  down  (assist  it  with 
borax),  and  rub  off  the  superfluous  metal ;  cease- 
blowing,  and,  after  a  few  seconds,  lift  it  carefully 
off  to  examine,  and  to  see  if  the  spelter  has  gone  all 
round ;  if  not,  you  must  go  over  it  again,  giving 
special  attention  to  that  part.  I  might  say  that,  if 
you  think  it  difficult  to  turn  the  work,  you  can 
work  the  spelter  under  it  by  means  of  the  rod 
previously  mentioned,  which  you  must  keep  dipped 
in  cold  water,  or  it  will  pull  the  spelter  off. — R.  A. 

Motors.— Metal.— Articles  on  ^Electric  Motors 
appeared  in  Work,  Nos.  109  and  154. 

Knotting,  Splicing,  and  Working  Cordage. 
— T.  H.  ( Huddersfield).— Articles  appeared  in  W ore, 
Nos.  105,  109,  113,  117,  120,  124,  127,  134,  139,  143,  147, 
and  150. 


Scene  Painting,  etc.— E.  C.  (Kirkdale).— Ar¬ 
ticles  on  Scene  Painting  appeared  in  Work,  Nos. 
92  95,  97,  101,  and  103;  on  Graining,  in  Nos.  55,  58, 
62,  65,  69,  72,76,  79,  85,  89,  93,  95,  98,  100,  and_103  ;  on 
Stage  Carpentry,  in  Nos.  140,  114,  149,  and  154. 

Old  Violin.— W.  L.  (Hitchin).— Bull,  of  Wind¬ 
mill  Street,  London,  does  not  hold  high  rank 
amongst  the  English  makers ;  but  one  frequently 


414 


WORK. 


[No.  182 — September  10,  1892, 


finds  a  beautifully  made  violin  from  the  hands  of  a 
maker  who  is  not  in  great  repute.  If  the  violin  is 
in  a  fair  state  of  preservation,  I  should  think  it 
would  be  worth  while  to  have  it  put  into  playing 
order;  but  without  first  seeing  an  instrument,  it  is 
impossible  to  give  a  correct  estimate  of  its  value. — 
13. 

Improvements  in  the  Steam  Engine.— 1n- 

vento.— To  give  our  correspondent  satisfactory 
information  in  reply  to  his  query  would  require  us 
to  write  a  treatise  on  the  history  of  the  steam  en¬ 
gine,  which  would  demand  more  space  than  could 
be  found  in  our  pages  to  do  so,  seeing  that  the 
steam  engine  is  applied  to  so  many  different  pur¬ 
poses,  in  many  of  which  great  general  improve¬ 
ments  have  been  introduced  to  fit  them  for  the 
required  purposes.  For  example,  there  is  the 
marine  engine,  with  all  its  gradual  developments 
and  improvements  which  have  produced  the  mag¬ 
nificent  examples  of  the  present  day.  Then  there 
are  the  pumping  engines,  mill  engines,  electric 
light  engines,  and  others  for  stationary  use  ;  the 
locomotive  and  its  gradual  and  progressi  ve  develop¬ 
ment;  the  steam  fire  engine,  the  traction  engine, 
and  other  applications  of  steam  which  have  re¬ 
quired  special  arrangements  and  developments  to 
enable  them  to  be  applied  to  the  various  uses  where 
the  aid  of  steam  is  required,  and  each  and  all  of 
these  embody  “general  improvements  on  the  first 
invented  engine  '  of  a  more  or  less  extended  charac¬ 
ter.  If  our  correspondent  is  within  a  reasonable 
distance  of  a  scientific  library  he  should  read  the 
various  histories  of,  and  treatises  on,  the  steam 
engine  which  have  been  published,  and  are  gene¬ 
rally  to  be  found  in  such.  For  example,  Farey  on 
the  steam  engine  ;  Dr.  Lardner,  on  the  same  sub¬ 
ject  ;  Dr.  Clark's  excellent  works  on  the  locomotive ; 
Seaton's  treatise  on  the  marine  engine  —one  of  the 
best  works  on  this  subject ;  also  J.  G.  Wintononthe 
steam  engine;  Young's  "Fires,  Fire  Engines,  and 
Fire  Brigades,”  which  treats  on  steam  fire  engines  ; 
and  many  others,  which  embody  more  or  less  the 
“general  improvements”  in  the  use  of  steam  since 
it  was  first  known  as  a  motive  power  some  one 
hundred  and  twenty  years  or  so  b.c.— C.  E. 

On  Testing  Precious  Stones. —Learner.— 
To  test  precious  stones  is  a  difficult  and  complicated 
matter.  To  be  a  good  judge  of  precious  stones, 
much  study  and  a  great  deal  of  practice  are  necessary. 
That  it  is  possible  to  use  rough  tests,  which  will  bo 
useful,  is  not  questioned.  Let  me  recommend  a 
book,  written  by  Professor  A.  II.  Church  ;  it  is 
called  “Precious  Stones.”  If  deeper  knowledge  is 
desired,  then  mineralogy  should  be  studied,  because 
that  science  is  the  one  that  deals  with  precious 
stones.  Even  in  the  elementary  stage  students  are 
taught  how  to  find  the  spocific  gravity  of  an  article, 
and  to  apply  other  scientific  tests  as  well.  To  <1  ra vv 
an  instance  of  what  specific  gravity  can  do  :  it  can 
decide  for  us  whether  a  stone  is  an  Oriental— i.e.,  a 
true— ruby  or  a  spinel,  a  Siam  ruby  or  a  Capo.  It 
will  at  once  let  us  know  if  a  topaz  is  an  Oriental 
topaz,  or  a  Brazilian  or  a  Scotch  topaz,  the  three 
being  entirely  different  in  specific  gravity— and  in 
value,  too.— II.  S.  G. 

Making  Threefold  Screen.— Screen.— As  re¬ 
gards  tho  woodwork  of  your  projected  screen,  you 
will  find  useful  directions,  with  diagrams,  in  Vol.  1 1., 
page  618  (No.  1)1).  For  ornamental  tops,  see  Vol.  IV., 
page  206  (No.  169).  As  regards  hinging,  thero  are 
directions  for  doing  this  with  webbing  at  the  page 
first  named ;  brass  hinges  will,  however,  work 
better,  if  you  do  not  nund  the  cost,  for  they  are 
rather  expensive.  They  are  made  specially  for  the 
purpose  to  turn  both  ways.  If  your  ironmonger  has 
not  got  them  in  stock,  ho  can  probably  show  you 
lithographs  of  them  and  get  them  for  you.  From 
what  you  say  of  your  design,  I  imagine  you  will  do 
best  to  paint  in  ordinary  tube  oil  colours,  covering 
your  frame  with  such  canvas  as  is  used  for  pictures ; 
this  you  will  buy  by  the  yard,  ready  prepared,  at  any 
good  artists'  colour  shop.  Be  sure  that  you  stretch 
it  tightly.  A  more  testhetic  screen  might  un¬ 
doubtedly  be  made  by  using  “  tapestry  "  colours  on 
the  special  tapestry  canvas.  All  materials  for  this 
“tapestry  painting”  may  be  got  at  Howell  & 
James’s,  or  at  Lechertier,  Barbe,  &  Co.’s,  both  of 
Kegent  Street,  London,  VV.C.  But  the  process  is  as 
much  one  of  staining  as  of  painting,  and  I  doubt 
whether  you  could  rely  on  succeeding  in  a  first 
attempt.— S.  W. 

III.— Questions  Submitted  to  Readers. 

The  attention  and  co-operation  of  readers  o/Work  are 
invited  for  this  section  of  “  Shop." 

Cycle  Wheel  Repair — A.  MJOlas{jow)\vntes 
“Could  any  kind  reader  of  Work  inform  me  the 
best  way  of  repairing  a  buckled  bicycle  wheel! 
Would  hollow  rims  be  any  advantage  for  hiring-out 
purposes !  ” 

Tender  Feet.  —  E.  S.  (Xo  Address)  writes:  — 
“Can  any  reader  of  Work  give  me  information 
concerning  a  pneumatic  inuer  sole  for  boots  made 
of  hollow  indiarubber  inflated  with  air?  I  am  a 
great  sufferer,  having  to  stand  for  twelve  hours 
each  day  on  my  feet.”— [Try  horse-hair  sock. — Ed.] 

Polish. — Walnut  writes  Will  someone 
kindly  tell  me  what  colour  to  mix  with  French 
polish  when  polishing  walnut,  as  I  want  to  get  it 
darker  than  the  natural  wood  is  when  polished.” 

Couch. — C.  R.  ( Nottingham )  writes: — “I  should 
very  much  thank  anyone  of  my  fellow-readers  to 
give  me  a  sketch,  with  the  sizes,  of  a  spindle-backed 
couch,  the  more  elaborate  the  better?" 


Gardener’s  Emblem.— Gael  writes  “  Could 
any  reader  give  rue  a  design  for  a  gardener’s  em¬ 
blem?  I  would  like  a  floral  design  in  fretwork 
about  10  in.  by  8  in.,  introducing  the  letters 
B.  O.  A.  F.  G.  Our  Lodge  is  named  the  ‘  Bonnie 
Thistle.’  Possibly  the  compass,  set-square,  and 
pruning-knife  could  be  embodied.” 


IV. — Questions  Answered  by  Correspondents. 


Model  Screw  Steamship.— M.  ( Bishop  Auck¬ 
land)  writes  to  A.  B.  (Leith)  (see  No.  163,  page  110) :  — 
“You  will  find  a  method  of  drawing  the  hull  of  a 
model  steamer  in  No.  71,  Vol.  II.,  of  Work.  I 
should  not  attempt  more  than  two  propellers  on  so 
small  a  model.  Yellow  pine,  free  from  knots  and 
strakes,  will  be  a  suitable  wood.” 


Sash  Beads. — Practical  ( London )  writes,  in 
answer  to  H.  F.  (Ramsbury)  (see  No.  171,  page 
238) : — “  The  distance  between  the  two  lines,  a  b  and 
c  d,  must  be  wide  enough  to  let  sash  pass  between 
and  be  fitted  on  to  the  pivot ;  which  pivot  should 
be  slightly  above  centre  of  sash,  so  as  to  keep  it 
closed  by  its  own  weight.  The  distance  between 


Sash  Beads  and  Part3— E,  Bead ;  F,  Stone  Sill 
G,  Oak  Sill ;  H,  Window  Board  ;  I,  Frame 
J,  Head  ;  K,  Pivot. 


a  b  and  c  d  having  been  settled,  all  that  remains  is 
to  strike  out  circles  with  the  pivot  as  centre  and 
distances  to  a,  b,  c,  and  D  respectively  as  shown  for 
the  radii ;  where  these  cut  the  bead  on  sash  gives 
the  points  of  intersection  ;  with  scriber  and  rule 
join  these  points  and  cut  as  required.  I  think  H.  F. 
will  find  it  clear  from  sketch.” 

V.— Letters  Received. 

Question*  bare  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  apace  in  Shop,  npon  which 
there  is  great  pres^re  S.  P.  (Whitechapel' :  J.  A.  < Thirsk)  ; 
J.  W.  G.  « Keighley ) :  T  .T.  B.  (ZTeyirood) ;  S.  S.  (Grantham) ;  A.  B.; 
H.  G.  (Coventry)  ;  F.  B.  (Grcentcich) ;  A.  M.  A.  T.  (Plai stoic) : 
'V.  J.  (Haddington);  C.  Q.  W.  (KiuUs/ord);  Mkndall:  Black¬ 
pool;  H.C.  M.  (Liverpool);  A.  F.  (Luton);  w.  W.  a  (Kexc  Kent 
Road i  :  G.  S.  :  G.  V.  ( Stepney ,  K);  V.  D.  (Portsdoxcn 

Road);  J.  H.  C.  (East  Ham);  Readkb  op  “Work";  Vklo; 
Jack  Plane;  C.  T.  (Edinburg1-  -.  G.  T.  (Leeds) ;  Ayxious 
Esginrkr  ;  Stebl  Wice  ;  *\  V.  (Tavistock) ;  E.  A. «  Treharris) ; 
Amateur;  G.  F.  B.  ( Wandsicortb)  ;  Old  Reader:  E.  w.  c. 
( Leicester );  W.  E.  ( Hotting  Bill);  H.  B.  (Spring  Hill);  J.  C. 
(Dundee  -,  W.  J.  z.  <  Winchester)  ;  F.  J.  K.  ( TufneU  Park,S.); 
Newbiggin  Fishkr  Laddie;  F.  D.  (Birmingham) ;  Old  SUB¬ 
SCRIBER  :  J.  K.  (Wolverhampbm) ;  D.  J.  K.  (Roscommon);  Fly  ; 
A.  R.  T.  (Birmijigham);  J.  G.,  JUSR.  ( Castle  Rankin);  J.  G.  R. 
( Ampthill ):  Anqlo-Australian  ;  G.  F.  D.  (York);  R.  R.  F. 
(Frome) ;  H.  S.  (London,  X.E.) :  woodspoilkr  ;  C.  E.  M.  ( Fins¬ 
bury );  Improver;  G.  F .  (Middlesbro') .  J.  T.  J.  Manchester >; 
Facto blas  ;  S.  F.  G.  (Fenton  ). 


“WORK”  PRIZE  SCHEME. 
FOURTH  COMPETITION. 

“ Tourists'  Road,  Water,  or  Rail, 
Travelling  Requisite”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
— such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (1) 
of  luggage.  For  the  three  best  suggestions 
for  an  “  Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1, 

Conditions  and  Rules  of  the  “Tourists’ 
Travelling  Requisite  ”  Competition 

will  be  found  in  No.  181  and  subsequent 

issues. 

All  manuscripts  intended  for  the  “  Tourists’ 
Travelling  Requisite  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
Octorer  29,  endorsed,  “Tourists’  Travelling 
Requisite  ”  Competition. 


THE  WORSHIPFUL  COMPANY  OF  CARPENTERS 


IN  CONJUNCTION  WITH 

THE  COUNCIL  OF  KING’S  COLLEGE. 


ARCHITECTURE  AND  BUILDING  CONSTRUCTION  CLASSES. 

The  Prizes  awarded  in  the  last  year  wifi  be  distributed  on 
October  7th  next  at  King's  College. 

Michaelmas  Term. 


Day  Lectures,  ist  and  and  year,  commence  loth  October, 

189a. 

Day  Lectures,  3rd  year,  commence  14th  October,  1892. 
Evening  Class  Lectures,  Constructional  Drawing  Class, 
and  the  Studio,  commence  10th  October,  1892. 

Quantity  Class  commences  14th  October,  1892. 

Wood  Carving  School. 

Day  and  Evening  Classes  commence  10th  October,  1892. 


Students  nominated  by  the  Carpenters’  Company  pay 
half  fees.  For  prospectus  apply  to  The  Secrktarv,  King’s 
College.  Strand  ;  Professor  Bannister  Fletcher,  29, 
New  Bridge  Street,  E.C.  :  or,  to  Stanton  William 
Preston,  Esq.,  Carpenters’  Hall,  London  Wall,  E.C 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  L5  * 

Caplatzl's  Cheap  Technical  Collections  em¬ 
brace  most  things  eiectrical,  optical,  mechanical,  chemic-d, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [4  * 

Lettering  and  Sign  Writing  made  Easy.— 
Also  full-size  iiagrams  for  marking  out  eight  alphabets, 
only  is.— F.  Coulthard,  Darlington  Street,  Bath.  Note. 
—  100  Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  too  Carving,  100 
Repoussi,  30  Fret  Brackets,  too  Sien  Writers’  Stencils  (ail 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
IS. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath. 

Amateurs  and  Technical  School  Workshop  Managers 
should  call  at  too,  Houndsditch,  London,  and  see  large 
stock,  or  send  2d.  for  the  Monthly  Register,  containing 
nearly  4,000  lots  of  New  and  Second-hand  Engines,  and 
Engineers’  and  Woodworkers’  Tools,  and  all  kinds  of 
Machinery. — Address,  Editor,  Britannia  Tool  Factory, 
Colchester. 

Best  Book  on  the  Lathe,  including  Screw  Cutting, 
3s.,  post  free.  Published  and  sold  by  Britannia  Co.,  as 
above. 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  t1*8 
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TOOLS!  MECHANICAL  TOOLS! 

GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


MELHUISH’S  u,k  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 
TOOLS  and  MACHINES 
and  is  without  exception  the  most 


for  WOOD-WORKERS, 

complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 


AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers',  and  Painters’  Tools. 

AMATEUR  PHOTOGRAPHY. 

Three  Gold  Medals ,  Tasmanian  Exhibition ,  1892. 

The  Highest  Awards  for  Photographic  Apparatus  were  obtained  by  J.  H.  Skin  nek 
&  Co.  at  the  above  Exhibition. 

MANUFACTURERS’  CLEARANCE  SALE 

Of  over  ONE  THOUSAND  POUNDS  WORTH  of 

Cameras,  Tripods,  Pressure  Frames,  etc., 

A  t  i?L  many  cases  up  to  as  muck  as  50  per  cent .  off  list  prices. 

These  Cameras,  Tripods,  etc.,  are  New  Goods  of  our  own  manufacture,  principally 
of  1890  pattern.  In  order  to  clear  these  out,  as  we  are  introducing  some  new  patterns, 
we  offer  them  at  exceptionally  low  prices,  and  it  is  scarcely  necessary  for  us  to 
say  that  we  cannot  execute  any  Orders  at  these  Prrces  after  the  present  Stock  is  cleared, 
and  that  all  goods  are  offered  subject  to  being  unsold  on  receipt  of  Order. 

Terms — Strictly  CASH  WITS  OltDEJR .  If  Goods  on  receipt  do  not 

GIVE  SATISFACTION,  AND  ARE  AT  ONCE  RETURNED  UNINJURED,  CARRIAGE  PAID,  THE 
PURCHASE  MONEY  WILL  BE  REFUNDED. 

Sale  List  sent  post  free  on  application  to 

J,  H,  SKINNER  &  CO., 

Manufacturers  of  Photographic  Apparatus ,  etc., 
W  Depart.,  EAST  DEREHAM,  NORFOLK. 


-® 


DR.  CHEYNE  I 

QUAINTLY  SAID —  | 

“He  that  would  have  a  clear  head  © 
must  have  a  clean  stomach.” 

HEADACHE,  { 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an  ® 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dul!, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy 

WHELPTON’S  VEGETABLE  PURIFYING  PILLS  j 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure  © 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms  I 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high  | 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of  © 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


“Pq  l_ADIES _ These  Pills  are  particularly  suit¬ 

able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  lull-sized  box  can  h>e  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 


Note  the  T rade  Mark. 


Address — 

GEORGE  WHELPTON  &  SON, 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  E.O. 


-© - ©- 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a.  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  caids. 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet, post  free.  MONOGRAMS; 
2-letter, is.  each;  3-letter.2s.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


Je&Q 


Post  free. 

CASSELL’S  CLASSIFIED  CATALOGUE. 


ESTABLISHED  1851. 

■dirkbech:  saktk:, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BiRKBECK  FREEHOLD  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


MOSELEY  &  SON, 

323,  HIGH  HOLEORN. 

( Near  Chayicery  Lane.' ) 

WORKS  s  BROAD  STREET,  BLOOMSBURY. 

Orders  0/  zos.  Carriage  Paid. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  ^ 

and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work,  if 

on  account  of  its  perfect  re- 

yO  jr  /  To  grain 
semblance  to  the  natural^  ^ yT  and  varaish 

wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

.  rial  only  id.  Send  Is.  6d. 

for  sample  yards  of  different 
Dak  Grains,  or  2S.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th,  1891.  Over  100 
designs  in  wood  and  marble.  Various 
shades  and  grains  to  select  from. 

GESOIitGS-ES  EZBffG-EX,, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  of  useless,  spurious  imitations. 

Monthly,  4d. 

CASSELL’S 

TIME  TABLES. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON’S  NON-INTOXICATINC  BEER.  MASON  S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


Prize  Competition 

COUPON. 

“  Improved  Tourists’  TraveUing 
Requisite." 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  “WORK.”  
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W  ORTH  A.  GUINEA  J&.  O  : 


BEECHAM’S 

LARGEST  SALE  IN  TH 


PILLS. 


THE  WORLD. 


A  WONDERFUL  MEDICINE  for  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

THOMAS  BEECHAM,  St.  Helens,  Lancashire, 


Prepared  only  by  the  Proprietor, 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  every  where,  in  Sores,  Is.  J 5 d. ,  <£-  2s.  9d.  each.  Full  directions  with  each  box. 


BEECHAM’S  T  O  O  17  IE 


1?  3E3 


Will  recommend  itself;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents  decay.  It  is  composed  of  the  best-known 
ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious  deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes.  Of  all  Druggists,  or  from  the  Proprietor,  for  ONE  SHILLING,  postage  paid . 

Marvellous  Purifier  —  Matchless  Preserver  —  Pure  Antiseptic. 

“CALIFORNIAN 

“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  6d 3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 

PATENT  BORAX  CO.,  Sole  Makers.  Works:  BIRMINGHAM. 


FRETWORK  PATTERNS. 

■pRETWORKERS  who  appreciate  First-class 
-1-  Designs  should  write  tor  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  m  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d..  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 

TOOL  MAKERS, 
DUBLIN. 


HEAT-RESISTING 

MASTIC  PAINTS  AND  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 

Sole  Manufacturers — 

TOLHURST  «§C  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

( See  “  Work  "  of  the  gth  January,  1892.) 

TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

OX  DIRTY  A  \l)  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T.  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


C.BRANDAUER  &  C?f 

riRCULAR  newe 


NEITHER.-  SCRATCH  NOR  SPURT- 

iJR^F OR  7  S T A M  PS  BIRMINGHAM. 
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London  Warehouse:  12  4,  1ST  E  W  G  A  T  IE  ST.  i 

LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs, PolishingLathes,  Drilling  Machines,  I 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  I 

&c.  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality,  1 
and  at  low  prices.  Send  /or  Illustrated  Catalogue,  150  Illustrations ,  price  (ml,,  post  free. 

MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every  < 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and  | 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state  I 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Honored  to  203.  SHAFTESBURY  AVENUE,  1V.C. 

(Late  of  76,  HIGH  HOLBORN). 

Awarded  Prize  Medal  International  Inventions  Exhibition.  1884.  Please  name  this  Paper  when  writing  I 


eam  hands 


For  Everyone,  no  matter  what  the  Occupation. 

Nothing  has  ever  been  invented  that  will  so  thoroughly  cleanse  and  whiten  the  hands 
as  our  Rubber  Brush.  Used  with  soap  and  water,  it  will  remove  all  kinds  of  stains. 
Ink,  Tar,  Iron  stains,  and  Paint,  yielding  easily  to  it,  without  injuring  the  most 
delicate  skin,  as  is  done  by  using  pumice  stone,  bristle  brushes,  &c. 

Price  Is.  Larger  Size,  price  2s. 

We  are  also  the  makers  of  BAILEY’S  CELEBRATED  RUBBER  BATH  and 
FLESH  BRUSHES,  price  5s.  each  ;  COMPLEXION  BRUSHES,  price  3s.  6d. 
each;  RUBBER  TOOTH  BRUSHES,  price  lOd.  and  Is.  each;  and  TEETHING 
RINGS,  price  6d.  each. 

To  be  Jiadfrom  all  Chemists  and  Dealers  in  Toilet  Goods ,  or  will  be  sent ,  post  free, 
on  receipt  of  price  by  the  Manufacturers , 

DAVID  MOSELEY  &  SONS,  14,  Aldermanbury  Avenue,  London,  E.C. 

Ardwick,  Manchester  ;  and  57,  Miller  Street,  Glasgow. 

 ■ - - 


Printed  and  Published  by  Cassell  &  Company.  Limited,  La  Belle  Sauvage,  London.  E.C. 
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WORK  WORLD. 


Aluminium  is  used  for  railroad  carriage 
window  frames  in  Switzerland. 

*  * 

A  small  electric  fan,  for  domestic  use,  is 
driven  by  a  single  dry  cell. 

*  * 

Screw  propellers  of  the  new  Cunard  liners 
are  made  of  Parson’s  manganese  bronze. 

#  # 

The  largest  telephone  switch-board  in  the 
world,  at  Berlin  Exchange,  has  a  connection 
of  7,000  wires. 

*  * 

A  farmer,  sinking  a  well,  has  struck  a  rich 
lode  of  tin  in  the  neighbourhood  of  Redruth, 
Cornwall.  The  yield  is  estimated  at  one 
hundredweight  per  ton  of  ora  A  rich  find  ! 

*  * 

“  It’s  an  ill  wind  !  ”  The  cholera  scare 
has  sent  up  the  price  of  bleach  and  other 
chemicals  to  a  high  rate  in  the  North  of 
England  chemical  factories. 

#  * 

The  largest  American  flag  ever  made  will 
float  from  the  lofty  “  Liberty  pole  ”  in  front 
of  the  Administration  Building  at  the 
World’s  Fair. 

*  * 

Nottingham  lace  companies  think  that 
America  is  the  place  for  the  industry,  and 
some  are  preparing  to  move  their  plant 
there.  Nottingham  mill  lace  machines  are 
being  shipped.  Smart  America  ! 

*  * 

A  treaty  of  commerce  between  Germany 
and  the  United  States  of  Colombia  will 
enable  the  Colombians  to  send  tobacco,  nuts, 
coffee,  and  sugar  in  exchange  for  all  kinds 
of  German  manufactures. 

*  * 

Some  industrial  establishments  in  the 
States  are  to  fight  the  fifty-five-hour  law. 
The  Singer  Company,  employing  over  4,000 
operatives,  has  revolted,  and  after  obeying 
the  law  for  one  week,  resumed  the  old 
hours. 


Slot  machines  for  issuing  railway  tickets 
are  used  on  the  Berlin  “  belt  railway.”  The 
machines  can  deliver  tickets  at  the  rate  of 
forty-three  per  minute.  Wanted — some¬ 
thing  of  the  kind  on  English  excursion 
lines. 

*  * 

Rhymers  made  with  twisted  or  spiral 
flutes  are  handy  for  rhyming  out  the  holes 
in  small  bosses  where  the  keyways  have 
been  cut.  This  would  be  impossible  with  a 
straight,  fluted  rhymer.  The  twisted  flutes 
will  cross  the  keyway  at  an  acute  angle. 

*  * 

Electric  welding  is  fast  becoming  uni¬ 
versal.  The  use  of  a  flux  is  unnecessary. 
Electricity  is  now  employed  for  making 
forgings,  augers,  railroad  spikes,  ball  bear¬ 
ings,  and  many  other  articles  hitherto  made 
by  hand. 

#  # 

A  new  French  explosive,  Herculite,  is  a 
yellowish-grey  powder,  composed  of  sawdust, 
camphor,  nitrate  of  potash,  and  several  sub¬ 
stances  that  are  kept  secret.  It  cannot  be 
fired  by  sparks,  flame,  or  detonation.  At  a 
trial,  a  half-pound  charge  of  the  compound 
displaced  a  block  of  stone  of  thirty  tons. 

*  * 

The  Welsh  tin-plate  trade  is  depressed,  and 
about  sixty  tin-plate  works  in  South  Wales 
are  stopped.  Large  numbers  of  operatives 
have  sailed  for  the  United  States  of  America, 
where  new  mills  are  being  erected  by  Welsh 
proprietors.  So  much  for  the  McKinley 
tariff. 

*  * 

The  Yalorrette  Falls,  Switzerland,  are  to 
be  utilised.  6,000  horse-power  can  be 
obtained.  One  establishment  —  an  alu¬ 
minium  factory — is  taking  1,000  horse¬ 
power.  One  turbine  is  connected  to  a 
dynamo,  which  gives  4,000  amperes  at  500 


A  new  method  of  hardening  plaster  casts 
consists  in  tempering  the  plaster  with  a 
concentrated  aqueous  solution  of  dialysed 
silica,  which  causes  the  plaster  to  set  rapidly. 
The  work  may  be  immersed,  or  receive 
several  coats  of  the  same  solution,  after 
which  it  is  cooled  by  a  solution  of  baryta 
heated  to  60“  centigrade. 


A  simple  and  ingenious  device  may  soon 
be  attachable  to  all  bottles  containing 
poisons.  It  consists  of  a  mechanism  so 
arranged  that  every  time  the  bottle  is  lifted 
or  moved  it  rings  a  little  bell.  This  should 
prove  useful,  but  where  people  will  take 
poison,  “  Big  Ben  ”  or  a  whole  peal  of  bells 
might  prove  useless. 

#  * 

Californian  wine  cellars  are  overstocked, 
and  grapes  are  sold  for  one-third  of  the  price 
four  years  ago.  San  Francisco  dealers  have 
12,000,000  gallons  stored  in  their  vaults,  and 
it  is  estimated  that  the  producers  have  from 
50,000,000  to  60,000,000  gallons  on  hand, 
and  are  making  from  20,000,000  to  25,000,000 
gallons  each  year.  $14,400,000  or  so  are 
locked  up  in  the  wine  casks  of  California. 

#  * 

Hitherto,  the  artistic  skill  of  the  J apanese 
has  been  turned  to  the  production  of 
beautiful  ivories,  bronzes  and  pottery,  and 
daintily  lacquered  and  painted  fans,  screens, 
and  umbrellas.  Now  the  Japs  ”  are  taking 
contracts  for  swords  and  rifles,  which  need 
not  surprise  anyone,  since  the  excellence  of 
their  work  enables  them  to  undertake  the 
whole  range  of  hardware,  even  to  rifled 
guns,  steel  projectiles,  and  armour  plates. 

#  * 

A  railroad  fare  of  $1  to  Chicago  during 
the  World’s  Fair  for  all  working  men  in 
the  United  States  living  within  1,500  miles 
of  Chicago  is  broached.  The  railroads  can 
carry  the  business  with  a  margin  of  profit. 
So  also  might  the  railway  companies  of  this 
country  do  infinitely  more  for  the  British 
workman.  Why  should  he,  on  a  wage  reduced 
to  its  very  minimum,  be  forced  to  pay  fares 
to  and  from  the  scene  of  his  employment, 
which  seriously  hamper  liis  efforts  for  those 
dependent  upon  him  1 

*  * 

The  difficulty  caused  by  leaky  boiler 
tubes  seems  to  have  been  overcome  in  the 
case  of  H.M.S.  Thunderer  by  using  malleable 
cast-iron  ferrules  entering  the  tube  for  a 
length  equal  to  its  diameter,  but  it  only 
bears— with  a  driving  fib— upon  the  tube 
for  about  half  its  length,  i.e.,  well  inside  the 
tube  plate.  The  rest  of  the  ferrule  is  turned 
down  clear  of  the  tube,  and  its  outer  end  is 
made  clear  of  the  projecting  end,  and  bears 
against  the  tube  plate.  The  end  of  the 
tube  is  encased  and  protected. 
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ORIGINAL  DINING-ROOM  BUFFET. 

BY  F.  JERMAN. 


SCALE  FOR  DETAILS 


Dining-Room  Buffet. 


SCALE  FOR  ELEVATION 

Fig.  1. — Perspective  View.  Fig.  2.— Front  Elevation.  Fig.  3. — Detail  of  Turned 
Legs.  Fig.  t— Detail  at  A.  Fig.  5.—  Detail  at  B. 


Introduction  —  Sizes  —  Style  —  Accommodation 
and  Description. 


The  chief  desiderata  in  a  dining- room  buffet 
are — fitness  for  the  purpose  for  which  it  will 
be  used,  simplicity  of  construction,  conveni¬ 
ence  of  access  to  all  the  parts,  and  character 
or  style  which  shall  most  reflect  its  use  ;  and 
I  think  this  design  will  be  found  to  embrace 
all  these  points.  Meaningless  ornament 
and  not-get-at-able  cupboards  I  have  es¬ 
chewed,  as  they  are  entirely  out  of  place  in 
such  an  article.  On  plan,  the  best  form  it 
should  take  is  a  square  ;  canted  corners 
could  be  introduced,  and  would  be  very  use¬ 
ful  if  the  buffet  is  intended  for  a  small 
room,  but  such  an  arrangement  would  entail 
more  work  in  framing  the  different  parts 
together,  and  there  would  be  less  room  for 
side  dishes  and 
“  removes.”  This 
latter  accommoda¬ 
tion  is  a  great  ob¬ 
ject  to  be  desired 
in  a  buffet,  and 
for  the  purpose  of 
giving  still  more 
room,  a  cupboard 
front  or  the  two 
sides  are  arranged 
in  some  examples 
to  fall  down,  being 
supported  on 
brackets  or  other¬ 


wise. 

The  size  of  this 
sideboard  or  buffet 
(please  pronounce 
the  word  buf-fay) 
is  6  ft.  long  and  2  ft. 

3  in.  wide.  Heights, 

3  ft.  3  in.  to  the 
top,  4  ft.  6  in.  to  the 
shelf,  and  5  ft.  the 
total  height.  The 
space  under  the 
lower  shelf  is  9  in. 

There  is  a  great 
advantage  in  fit¬ 
ting  it  at  a  good 
height  above  the 
floor,  as  in  this 
example,  because 
free  access  is  allowed  for  the  dusting  brush, 
and  the  space  below  can  be  thus  easily 
cleaned  without  lifting  about  the  buffet, 
which  will  be  found  to  be  rather  a  lumpy 
article. 

As  regards  style,  I  should  say  the  design 
has  a  Jacobean  feeling  which  is  betrayed  by 
the  square  massive  appearance,  the  mould¬ 
ings,  and  other  details. 

The  framing  is  3  in.  by  3  in.,  and  the  turned 
posts  and  pendants  are  the  same  size.  For 
details  of  the  posts,  see  Fig.  3.  Of  course, 
the  best  wood  to  use  is  oak,  the  darker  the 
better,  rubbed  down,  when  finished,  with  oil. 
The  brackets  can  be  made  out  of  2  in.  stuff, 
and  for  shelves  1  in.  will  be  sufficient. 

A  table-cloth  drawer  is  provided  in  the 
buffet,  with  ornamental  brackets  below  and 
a  two-leaved  cupboard  or  cellarette  on  each 
side.  The  method  of  giving  the  octagonal 
shape  to  the  cupboard  doors  is  to  make  the 
framing  and  panels  up  square  in  the  usual 
way,  and  stick  on  triangular  pieces  in  corners 
of  the  panels,  making  them  level  with  the 
frame  ;  then  run  moulds  all  round  the 
octagon,  carefully  cut  at  the  joints.  In  the 
framing  of  the  back,  instead  of  the  three 
wood  panels,  bevelled  mirrors  might  be 


introduced,  and  would  have  a  very  good 
effect.  The  top  shelf  is  a  handy  stand  for 
glass,  and  the  small  drawer  in  the  middle  is 
intended  to  accommodate  cigars,  etc.  The 
two  open  spaces  at  the  back  of  the  shelf  are 
filled  in  with  spindles ;  they  should  be 
turned  somewhat  similar  in  style  to  the  legs 
in  Fig.  3,  but  reduced  to  about  1  in.  or  f  in. 
in  diameter. 


TURNING  AND  THE  TURNERS’ 
COMPANY. 

In  October  the  Worshipful  Company  of 
Turners  propose  holding  their  Twenty-third 
Annual  Prize  Competition,  which  it  is  to  be 
hoped  will  be  productive  of  a  good  collection 
of  creditable  turning.  We  draw  special 
attention  to  this  competition  because  among 
the  tens  of  thousands  who  subscribe  to 


Work  a  very  large  number  are  lathe 
workers.  What  strikes  us  particularly  in 
connection  with  this  prize  competition  is  the 
extreme  poverty— for  a  City  Company— of 
the  prizes  offered  to  journeymen  and  ap¬ 
prentices  to  induce  them  to  exhibit.  It  is 
unreasonable,  indeed,  to  expect  that  workers 
— whether  professional  turners  or  amateurs 
who  use  the  lathe  as  a  hobby — will  be  moved 
to  great  efforts  or  risk  their  handiwork  in 
transit  to  and  fro  for  rewards  which  would 
come  out  ridiculously  mean  if  calculated  at 
an  amount  per  hour.  A  City  Company  should 
be  able  to  rise  superior  to  this  kind  of 
liberality,  and  offer  inducements  at  any  rate 
superior  to  those  of  the  commercial  man  and 
private  tradesman.  If  we  mistake  not,  the 
Turners’  Company  do  plead  poverty,  though 
on  what  grounds  is  not  so  clear  to  us.  Surely 
the  actual  prize  money  indicated  in  the 
announcements  of  this  approaching  com¬ 
petition  cannot  be  all  that  a  great  civic 
company —pledged  to  the  interests  of  the 
turners’  craft— would  spend,  annually,  to 
conserve  and  advance  the  art  with  which 
they  are  so  greatly  concerned !  If  so, 
British  workmen  had  better  throw  up  the 
sponge.  Another  matter.  This  year  we 


note  the  Competition  Committee  have  cut 
out  the  amateur  class  altogether.  This,  we 
submit,  is  a  very  ill-advised  step.  It  is  true 
that  the  “Certificate”  given  in  this  class  may 
have  the  value  of  6d.,  or  less.  Nevertheless, 
amateurs  particularly  regret  the  disappear¬ 
ance  of  a  section  which,  we  unhesitatingly 
assert,  always  proves  one  of  the  most  inter¬ 
esting  features  in  any  competitive  exhibition. 
Much  regret  is  expressed  by  amateurs  on  this 
point.  One — an  amateur  turner  of  great 
ability  and  good  position — writes  to  us  : — 


“  I  have'  attended  these  exhibitions  some  four 
years  on  prize  day.  but  no  speaker  has  ever  alluded 
to  the  amateurs,  though  in  1889  the  Yorkshire  Post 
said,  ‘  The  show  was  onljr  saved  from  absolute  con¬ 
demnation  by  some  exquisitely  beautiful  work  of  an 
amateur.” 

“The  amateurs  do  more  for  turning  than  any 
other  class,  because  having  money,  they  try  new 
schemes  and  inventions— most  of  which  are  failures, 
but  a  few  are  great  advances. 

“I  know  a  manager  of  a  large  works  who  has  taken 
up  ornamental  work  as  a  hobby,  and  he  is  greatly 
disgusted  that  he  cannot  show  multiple  spiral's 
cut  out  in  separate 


strands  upon  an  ordi¬ 
nary  guidescrew  lathe 
—all  the  tools  made 
by  himself.” 


So  much  for  the 
cause  of  the  ama¬ 
teurs,  who  it  seems 
a  folly  to  neglect, 
seeing  that  the 
Company  are 
anxious  to  get  in 
touch  with  techni¬ 
cal  colleges  and 
institutions  1  The 
amateur  element  is 
the  backbone  of 
these  technical 
schools,  wherein 
an  apprentice  joins 
classes  not  merely 
to  qualify  himself 
in  nis  particular 
trade,  but  to  enable 
him  to  gain  an 
insight  into  some 
allied  trade,  which 
he  should  know, 
but  to  which  he 
has  not  been  in¬ 
dentured.  Thus 
these  two  aspects 
of  the  forthcoming 
Turners’  Competi¬ 
tion  clash  with  each 
other.  For  the  sake  of  the  professional  ele¬ 
ment,  however,  who  are  invited  to  compete, 
we  could  have  wished  that  the  induce¬ 
ments  had  been  on  a  more  liberal  monetary 
scale.  As  it  is,  we  can  only  hope  that  the 
exhibition  will  prove  a  success  ;  that  the  old 
grievances  about  preference  for  work  done 
by  particular  lathes  will  not  find  vent  again  ; 
and  that  the  Company  itself  will  have  reason 
to  be  sufficiently  moved  to  a  fuller  sense  of 
the  widespread  interest  it  could,  and  should, 
arouse  by  more  liberally  stimulating  these 
annual  competitions.  Hard  cash  is  what  a 
professional  workman  wants  to  pay  his  ex¬ 
penses  and  to  buy  tools  for  his  lathe  which 
he  cannot  otherwise  get. 


WATCH  AND  CLOCK  CLEANING  AND 
REPAIRING. 

BY  A  PRACTICAL  WATCHMAKER. 

Cleaning  a  Geneva  Watch. 
There  are  two  reasons  why  a  watch  should 
be  cleaned  :  first,  it  may  be  dirty— that  is, 
particles  of  dust,  grit,  fluff,  etc.,  get  in 
through  the  openings  in  the  case,  or  are 
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introduced  by  the  key,  and  clog  up  the  \ 
pinions ;  or,  secondly,  it  may  be  perfectly  [ 
dean ,  by  reason  of  the  cases  fitting  well  and  I 
good  usage,  but  the  oil  with  which  it  was 
oiled,  say  three  years  ago,  has  now  all  dried 
up,  and  got  sticky;  thus  pivots  stick  in 
tbeir  holes,  the  coils  of  the  spring  stick 
together,  and  the  watch  refuses  to  work.  It 
is  well  that  it  does  so ;  for  if  it  still  went  on 
ifter  the  oil  had  dried  up,  careless  wearers 
would  let  it  go  till  it  “  struck  ”  and  the 
fivots  had  worn  completely  off.  They  very 
;oon  do  this  if  they  run  without  oil. 

The  remedy  for  either  is  to  take  it  all 
ipart,  as  before  described,  and  put  the  parts 
n  a  pot  of  pure  benzine  for  a  few  moments. 
This  dissolves  off  all  the  old  oil,  and  loosens 
my  dirt  there  may  be.  After  taking  the 
iarts  out  of  the  benzine,  they  are  dried. 
They  soon  dry  if  left  upon  the 
)aper  a  minute  or  two. 

I  may  here  say  that  great  care 
nust  be  exercised  in  uncovering 
he  benzine-pot  near  a  gas-jet :  a 
iash  may  ensue,  and  endanger,  per- 
laps,  the  sight  of  the  operator. 

When  dry,  a  soft  watch-brush, 
harged  with  a  little  dry  chalk 
billiard  chalk  does  capitally),  is 
sed  to  clean  and  polish  up  the 
dates,  wheels,  etc.  The  pieces  are 
leanwhile  held  in  the  hand  in  a 
iece  of  tissue-paper,  to  prevent 
loisture  from  the  hand  soiling  them.  If 
.  he  reader  buys  a  new  brush  for  this  pur- 
ose,  he  had  better  scrape  the  hair  well 
ver  the  sharp  edge  of  a  knife,  and  charge 
with  chalk,  and  brush  hard  and  continu- 
usly  over  a  piece  of  burnt  bone  ;  then  wash 
in  soap  and  water,  and  dry  thoroughly, 
his  will  take  the  rough  edges  off  the  hair, 
id  fit  it  for  brushing  delicate  objects  like 
•i  cape- wheels,  etc. 

Now,  taking  the  watch  we  have  before  us 
pieces,  put  the  plates,  cocks,  and  wheels 
ito  the  benzine  ;  then,  taking  the  barrel, 
ill  out  the  mainspring.  Put  the  barrel, 
|i)ver,  and  arbor  into  the  benzine  with  the 
st,  and  fold  up  a  small  piece  of  tissue- 
iper,  and,  holding  this  in  the  tweezers, 
iioroughly  wipe  the  mainspring  free  from 
1  grease.  If  it  is  very  sticky,  dip  the 
iper  in  benzine  and  wipe  as  before.  Take 
it  the  barrel,  cover,  and  arbor  from  the 
mzine,  brush  them  quite  clean,  and  take 
le  of  the  pieces  of  pegwood  from  the 
indie.  Sharpen  this  to  a  point,  and  with 
clean  out  the  holes  in  barrel  and  cover, 
lis  done,  the  spring  must  be  replaced.  It 
very  easy  to  put  a  mainspring  into  its 
.rrel  if  it  is  set  about  the  right  way.  It 
ill  be  observed  that  inside  the  barrel  is  a 
>ok,  very  shallow,  but  sufficient  to  hold  the 
ring.  Upon  this  hook  place  the  outside 
e  of  mainspring,  taking  care  that  it  is 
iled  round  the  right  way — a  moment’s 
ought  will  decide  this — then  slowly  coil 
e  spring  in,  beginning  with  the  outside 
il,  and  pressing  each  one  down  as  you  go 
rl  it  is  all  in. 

This  description  applies  only  to  a  f-plate 
ovement — the  most  common  ;  but  if  a  bar- 
itch  is  being  cleaned,  the  barrel-work  will 
found  altogether  different.  In  this  case 
e  barrel,  etc.,  comes  away  with  the  bar 
if  it  were  in  one  piece.  Having  un- 
irewed  this  from  the  plate,  first  remove 
e  brass  cap  covering  the  ratchet  at  the 
?  p  of  the  bar  ;  then  remove  the  stop- work 
derneath  the  barrel,  prize  off  the  cover 
th  a  screwdriver,  and  take  out  the  spring, 
us  done,  grasp  the  winding-square  in  the 
■vs  of  the  sliding-tongs,  and  take  hold  of 
'  e  steel  arbor  inside  the  barrel  by  its 


largest  part  with  a  pair  of  pliers,  taking 
care  not  to  injure  the  hook,  and,  using  some 
force,  unscrew  it  from  its  centre.  When  off, 
the  barrel,  bar,  and  arbor  all  come  apart 
easily.  The  large  part  of  the  arbor  which 
was  unscrewed  locks  the  whole  together. 
Occasionally  this  does  not  screw  on,  but  is 
inned  through,  in  which  case  the  pin  must 
e  pushed  out  with  a  steel  point  held  in  the 
pin-vice.  Fig.  15  shows  the  arrangement 
of  bar,  barrel,  arbor,  etc.  :  a  is  the  part 
that  screws  off  and  liberates  the  whole. 

When  apart,  clean  all  as  before,  and  put 
together  again.  To  do  this, 

hold  the  square  [T|  in  the  sliding- 

tongs  or  a  m_r_J  “Birch” watch- 

key,  put  a  fcg|F  small  quantity 

of  watch  oil  jgl  B  (obtainable  at 

watch  material  @  shops),  by 


Fis  15  •  rraih  a 
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Fig.15.— A,  Sere  wing-off  Part ;  B,  Arbor;  C,  Barrel ;  D,  Cover. 

means  of  the  oiler,  upon  the  shoulders  where 
the  bar  and  barrel  turn,  put  the  latter  in  posi¬ 
tion,  and  screw  on  the  arbor-nut  once  more, 
taking  care  it  is  the  right  way  up.  This 
can  be  ascertained  by  noticing  the  direction 
of  the  hook,  and  remembering  that  the  pull 
of  spring  tends  to  screw  up  the  arbor.  This 
done,  hook  on  the  inside  eye  of  mainspring, 
and  wind  it  in  with  a  key  on  the  winding- 
square,  guiding  the  outside  coil  of  the  spring 
into  the  barrel  with  the  thumb  of  the  left 
hand.  When  the  spring  is  in,  see  that  the 
outside  eye  is  upon  the  barrel-hook.  If  so, 
all  is  right.  Apply  a  considerable  drop  of 
oil  to  the  top  of  the  coils,  another  to  the 


Fig.  1 6L 

Fig.  16. — Stop-Work  Arrangement. 


bottom  of  barrel  inside,  to  lubricate  the 
spring,  place  a  little  on  shoulder,  where  the 
barrel-cover  turns  on  arbor,  and  snap  the 
cover  on.  For  a  guide  to  placing  the  cover 
on  in  the  right  position,  a  dot  will  be  found 
on  the  edge  of  the  barrel,  outside,  opposite 
which  the  opening  in  cover  must  go.  If  a 
f-plate  watch,  serve  the  spring  the  same 
as  regards  oil,  put  some  on  shoulders  of 
arbor  where  barrel  and  cover  turn,  and 
snap  cover  on. 

We  will  now  consider  the  stop- work, 
which  is  the  same  in  both  cases.  Fig.  16 
shows  the  arrangement  Without  any  stop- 
work  the  spring  would  make  about  five 
turns  of'  the  barrel,  and  when  wound  up 
would  strain  both  the  eye  of  spring  and 
the  barrel-hook.  Therefore,  for  the  purpose 
of  utilising  the  middle  four  turns  of  the 
spring,  and  saving  the  strain  when  wound 


up  full,  stop-work  is  introduced.  It  will  be 
seen  to  consist  of  two  pieces  ;  a  star-wheel 
and  a  stop-finger.  The  star-wheel  has  five 
notches  in  it,  and  of  the  five  solid  pieces 
between,  four  are  curved  hollow  and  the 
fifth  is  left  round,  forming  an  abutment  for 
one  of  the  shoulders  of  the  stop-finger.  Now, 
if  the  winding-square  is  held  firmly,  and  the 
barrel  given  half  a  revolution  in  the  direc¬ 
tion  which  winds  up  the  spring,  the  star- 
wheel  being  placed  in  position  on  the  cover 
— if,  when  like  this,  the  stop-finger  is  placed 
upon  its  square  on  the  barrel-arbor  in  the 

Eosition  shown  in  Fig.  16— it  is  evident  the 
arrel  cannot  return.  In  other  words,  the 
mainspring  will  be  permanently  wound  up. 
or  “  set  up,”  half  a  turn.  This  is  as  it  should 
be.  Now,  in  this  position  it  can  be  wound 
by  means  of  the  key  or  sliding-tongs  (hold- 

- .  ing  the  barrel  in  the  hand)  four 

\  turns,  at  the  completion  of  which 

- qj— i  the  shoulder  of  stop-finger  again 

comes  into  contact  with  the  solid 
division  of  the  star-wheel,  and 
arrests  the  winding  half  a  turn  before  the 
spring  is  actually  wound  up  to  its  full 
extent,  thus  saving  all  strain.  The  stop- 
work  is  the  same  in  all  Geneva  watches. 

Having  thoroughly  cleaned  the  barrel 
and  mainspring,  we  will  turn  our  atten¬ 
tion  to  the  parts  in  the  benzine  —  viz., 
plates,  bars,  and  wheels — all,  in  fact,  ex¬ 
cept  the  balance  and  accessories.  Take 
these  out  one  at  a  time,  dry  them,  and 
brush  clean,  putting  them  aside  carefully 
when  done.  All  pivot  -  holes  must  be 
cleaned  out  with  a  fine-pointed  peg.  Pivots 
are  dug  hard  into  the  pith  to  remove  any 
traces  of  benzine.  The  spaces  between  the 
leaves  of  the  steel  pinions  must  be  carefully 
cleaned  out  with  a  pointed  peg.  The  ’scape- 
wheel  needs  especial  care  :  it  is  so  brittle 
and  fragile,  and  its  pinion  so  small,  that  great 
care  is  necessary  in  pegging  it  out  clean. 

Having  cleaned  all  these  parts,  the  move¬ 
ment  may  be  put  together  again  so  far. 
Take  the  plate  in  a  piece  of  tissue-paper  in 
the  left  hand,  and  with  the  tweezers  in  the 
right,  place  the  barrel  in  position,  first 
oiling  its  pivots  slightly.  If  a  bar-watch, 
the  process  scarcely  needs  any  directions, 
except  that  care  must  be  taken  to  screw 
all  bars  home — not  to  force  anything.  The 
centre-wheel  pivots  must  be  oiled  before 
putting  the  wheel  in  ;  the  third,  fourth,  and 
’scape  -  wheel  pivots  are  oiled  after  the 
wheels  are  in. 

If  a  f-plate  watch,  put  in  barrel  and 
centre-wheel,  oiling  their  pivots  as  before; 
also  the  third  and  fourth  wheels.  Then 
place  the  top  plate  carefully  upon  the 
pillars,  and  with  the  tweezers  place  the 
third  and  fourth  wheel-pivots  carefully  in 
holes  in  top  plate,  and  in  no  case  use  much 
pressure  in  pressing  it  down,  or  broken 
pivots  will  result.  Screw  it  down,  and  see 
that  all  the  wheels  run  quite  smoothly  and 
free.  Each  one  should  have  perceptible 
“  end-shake  ”  between  the  plates — that  is  to 
say,  they  must  lift  slightly  up  and  down. 
Then  place  the  ’scape-wheel  in  position,  and 
screw  the  cock  down  carefully.  If  it  has 
no  u  end-shake,”  before  screwing  down  the 
cock,  place  a  minute  piece  of  tissue-paper 
under  the  inside  end,  and  screw  down  again. 
If  it  has  too  much  (it  should  only  be  just 
perceptible),  put  the  paper  under  outside 
end  instead.  See  that  this  also  runs  free. 
Now  push  in  the  centre  arbor,  and,  turning 
over  the  movement,  push  on  the  cannon- 
pinion,  seeing  that  all  goes  well  home.  If 
a  bar- watch,  the  winding-work  will  already 
be  in  position  ;  but  if  a  J-plate,  put  the 
steel  ratchet-wheel  on  the  winding-square, 
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polished  side  up,  and  the  “  click  ”  in  its 

lace,  and  screw  on  the  cover  again,  as 

efore  the  watch  was  taken  apart. 

We  now  come  to  the  balance — the  heart 
and  lungs  of  the  watch— and  more  care  than 
ever  is  needed  in  its  treatment. 

Before  anything  can  be  done  in  the  way 
of  cleaning  it,  we  must  disconnect  the 
balance  from  the  balance-cock.  It  will  be 
seen  that  the  outside  end  of  the  hairspring 
is  passed  through  a  hole  in  a  brass  stud 
affixed  to  the  balance-cock,  and  kept  there 
by  a  small  pin.  Do  not  disturb  this,  but 
detach  the  spring,  stud  and  all,  from  the 
balance-cock.  To  do  this, 
rest  the  edge  of  the  brass, 
close  against  the  stud,  upon 
the  end  of  the  vice,  and  with 
the  point  of  the  tweezers 
push  it  through  from  the 
top.  This  done,  the  balance 
and  hairspring  will  come 
apart  from  the  balance-cock. 

The  latter  can  be  taken 
apart  and  cleaned  with  ben¬ 
zine,  etc.,  as  before,  and 
screwed  together  again,  the 
hole  being  pegged  out  care¬ 
fully,  and  the  “  end-stone  ” 
wiped  clean.  The  balance- 
pivots  are  cleaned  with  pith. 

The  cylinder,  its  axis,  is 
pegged  out  carefully,  and 
very  lightly  brushed.  The 
rim  of  the  balance  may  be 
cleaned  by  resting  it  on  a 
piece  of  cork  in  the  vice 
and  rubbing  with  pith. 

When  done,  place  a  minute 
droplet  of  oil  in  the  top 
pivot-hole,  and,  laying  the 
balance-cock  flat  upon  the 
board,  place  the  balance  on 
it  in  position,  and  press  the 
hairspring  stud  carefully 
home  again.  See  that  the 
hairspring  plays  freely  be¬ 
tween  the  two  pins  in  the 
regulator. 

Now  take  the  movement, 
and  apply  oil  in  minute 
quantities  to  the  bottom 
pivot-hole  of  the  balance,  a 
little  to  each  tooth  of  the 
’scape-wheel,  to  the  ’scape- 
wheel  top  pivot,  and  the 
top  pivots  oi  the  third  and 
fourth  wheels.  The  balance 
can  now  be  very  carefully 
put  back  in  the  watch  and 
scYewed  down,  care  being 
taken  to  see  that  it  is  quite 
free  and  has  correct  end- 
shake.  This  can  be  ob¬ 
tained  by  means  of  tissue-paper,  as  before 
described.  The  watch  can  then  be  wound. 
If  correct,  it  will  at  once  start  off. 

If  the  watch  in  hand  is  keyless,  the  key¬ 
less  wheels  will  have  to  be  cleaned  in  the 
same  way  as  the  other  wheels,  and  oil  ap¬ 
plied  wherever  there  is  friction  in  winding. 
Care  must  be  taken  to  replace  everything 
exactly  as  it  was  found.  Any  directions  as 
to  details  of  the  keyless  work  would  be 
quite  useless,  on  account  of  the  numerous 
varieties  of  keyless  work  in  use.  Hardly 
air/  two  watches  met  with  at  random  are 
alike.  I  will  merely  say  that  very  often  one 
of  the  large  steel  wheels  upon  the  top  plate 
or  barrel  bar,  as  the  case  may  be,  is  fixed 
on  by  means  of  a  left-handed  screw.  If  this 
is  borne  in  mind,  it  may  save  a  lot  of  time 
and  temper  in  trying  to  withdraw  it  as  if  it 
were  a  right-handed  one. 


Having  put  the  entire  going  part  of  the 
watch  together,  it  must  be  laid  upon  a  clean 
part  of  the  paper  on  the  board,  dial  side  up, 
and  all  the  bottom  pivots  properly  oiled. 
The  motion-wheels  can  then  be  brushed  and 
replaced,  and  the  dial  cleaned  and  put  on 
again.  If  a  pinned-on  dial,  and  the  pins  are 
bad  or  deficient,  file  up  fresh  ones  with  the 
pin-vice,  resting  them  on  a  piece  of  boxwood 
screwed  in  the  vice.  The  boxwood  has  a 
shallow  groove  in  it  to  accommodate  pin. 
As  the  pin  lies  in  the  groove,  the  pin-vice 
is  revolved  in  the  left  hand;  while  it  is  being 
filed  down,  taper  to  fit  with  the  right  hand. 


The  hands  can  now  be  put  on  and  the  move¬ 
ment  returned  to  the  case,  which  is  also  to 
be  thoroughly  cleaned  and  freed  from  dust. 

This  is  the  whole  process  of  cleaning  a 
Geneva  watch.  Repairs  will  be  dealt  with 
in  the  next  and  following  papers. 


HOW  TO  IMPROVE  THE  KEYS  OF 
MUSICAL  INSTRUMENTS. 

BY  LIFEBOAT. 

Planing  and  Scraping  —  Polishing  Ivory — 
Polishing  Celluloid — Fronts  of  Keys — 
Cleaning  the  Woodwork  —  Enamelling 
the  Fronts— Notes  and  Useful  Hints. 

Planing  and  Scraping. — To  hold  the  keys, 
we  shail  require  a  block,  as  shown  in  Fig.  1. 
Take  a  piece  of  wood  about  20  in.  long,  4  in. 


wide,  1  in.  thick.  Screw  this  on  the  bench. 
Lay  a  key  on  about  lin.  away  from  the 
front  edge  and  2  in.  from  the  left  end.  Now 
take  two  pieces  of  wood  £  in.  thick,  1  in. 
wide,  6  in.  long.  Lay  these  on  each  side  of 
the  key,  bringing  the  front  ends  against  the 
shoulder  of  the  key.  Nail  or  screw  them  in 
position,  so  forming  a  groove. 

It  should  be  here  noted  that  the  keys  at 
the  extreme  ends  of  the  key-board  are  wider 
than  the  others.  In  fastening  on  these  strips, 
use  as  a  guide  a  G,  A,  or  D  key,  which  have 
shoulders  on  both  sides.  The  end  keys  may 
be  worked  up  separately. 

Organ  and  harmonium 
keys  may  require  a  -f  in. 
hole  bored  through  the 
board,  to  allow  the  regulat¬ 
ing-screw  or  coupler-stud  to 
pass,  or  the  key  will  not  bed 
level. 

To  keep  the  keys  from 
jumping  up  when  planing 
or  scraping,  it  is  advisable 
to  put  a  grooved  block  at 
the  tail  end,  as  marked  a 
in  Fig.  1,  though  personally 
I  prefer  and  use  a  spring,  as 
marked  b,  for  the  purpose. 
An  action  or  pedal  spring 
is  used,  one  screw  only  being 
used,  so  allowing  the  spring 
to  turn  on  or  off  as  re- 
quired.  The  small  Ameri¬ 
can  iron  planes,  as  sold  at 
about  Is.  each,  -will  be  found 
a  useful  tool ;  but  such  a 
one  as  shown  in  Fig.  2,  and 
sold  at  about  2s.  6d.  each,  is 
preferable,  as  by  the  milled 
nut  at  the  top  of  the  plane-  ■. 
iron  they  can  be  regulated  I 
to  such  a  nicety.  .Should 
neither  of  these  be  avail-  1 
able,  a  sharp,  finely -set 
smoothing-plane  will  render 
good  service,  though  I  have 
seen  scores  of  sets  of  keys 
done  by  the  aid  of  a  steel 
scraper  and  glass  -  paper. 
The  plane,  vvhich  must  be 
sharp  and  finely  set,  is  of 
use  only  in  the  case  of  ivory 
and  bone.  For  celluloid  it 
is  useless  :  the  scraper  must 
be  relied  upon.  From  this 
it  will  be  seen  that,  though 
a  plane  is  useful,  it  is  not 
absolutely  necessary,  since, 
in  capable  hands,  the  steel  >■ 
scraper  will  do  all  that  is 
required.  For  instructions 
how  to  sharpen  a  scraper  we 
refer  our  readers  to  an  article 
by  “  Chopstick  ”  in  No.  134,  page  474,  ' 
Yol.  III. 

Having  at  hand  a  supply  of  No.  1  and 
No.  0  glass-paper  (sheets  cut  in  four),  and  a 
cork  rubber  about  3  in.  long  by  2f  in.  wide, 
such  as  can  be  bought  at  most  cork  shops 
and  tool  dealers  for  4d.,  put  a  key  in  the 
block,  and,  by  the  aid  of  plane  or  scraper, 
take  a  few  shavings  off,  taking  care  not  to 
go  down  lower  on  one  side  than  the  other. 
This  done,  take  the  rubber  and  a  piece  of 
No.  1  glass-paper,  rub  lengthways  till  it 
looks  quite  smooth  and  level,  and  finish  with 
No.  0,  taking  it  up  from  the  block  to  set  on 
the  board  again  in  the  order  in  which  it  was 
taken  up.  Whilst  still  holding  the  key  in 
the  left  hand,  with  the  right  hand  take  a 
piece  of  No.  0  paper,  and  take  off  all  sharp 
edges  previous  to  polishing. 

Polishing  Ivory. — As  the  bulk  of  our 


Keys  of  Musical  Instruments.  Fig.  1.— Block  to  hold  the  Keys  for  planing, 
scraping,  and  glass-papering.  Fig.  2.— Suitable  kind  of  Plane.  Fig.  3. — Frame 
for  Organ  and  Harmonium  Keys.  Fig.  4.— Polishing  Board.  Fig.  5. — Position 
on  the  Bench  as  regards  Light  and  Method  of  holding  the  Scraper.  Fig.  6. — 
Polishing  Keys.  Fig.  7.— Holding  the  Keys  for  scraping  the  Woodwork  at  the 
Back. 
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readers  will  require  to  do  only  one  or  a  few 
sets,  it  is  needless  to  speak  here  of  the 
machinery,  such  as  revolving  bobs,  as  used 
in  the  factories,  especially  for  celluloid.  For 
our  purpose  it  is  enough  to  procure  a  piece 
of  board  about  2  ft.  long,  8  in.  or  9  in.  wide, 

1  in.  thick.  Plane  up  one  side  and  edges. 
To  the  top  of  this,  on  the  left-hand  side, 
must  be  affixed  a  piece  of  felt  or  cloth  ;  on 
the  right  side  a  piece  of  chamois,  buff,  or 
wash-leather.  This  must  be  affixed  so  that 
no  nails  or  tacks  show  themselves  on  the 
upper  surface.  This  means  that  the  felt, 
etc.,  must  be  long  enough  to  allow  it  to  be 
fastened  on  the  front  and  back  edges,  as 
shown  in  Fig.  4.  The  board  being  screwed 
to  the  bench,  and  the  felt  or  cloth  well 
rubbed  with  clean  whiting,  and  made  fairly 
wet  with  methylated  spirits,  and  the  chamois 
sprinkled  with  dry  whiting,  or,  better  still, 
putty-powder,  take  the  keys  one  at  a  time, 
turn  face  downwards,  and  rub  the  ivory  to 
and  fro  on  the  felt,  putting  on  pressure  with 
the  left  hand,  as  shown  in  Fig.  6.  With  a 
clean  piece  of  rag  wipe  off  any  surplus 
wet  and  whiting,  and  polish  dry  on  the 
leather. 

Polishing  Celluloid. — It  is  better  not  to 
use  the  same  board  indiscriminately  for 
both  kinds  of  keys.  For  celluloid  we  re¬ 
quire  a  similar  board,  but  instead  of  whiting 
and  spirits  on  the  felt  or  cloth,  we  require 
either  putty-powder  and  linseed  oil,  or  very 
fine  pumice-powder  and  benzoline,  though 
I  have  found  pumice-powder  and  Russian 
tallow  answer  the  same  purpose.  These  in¬ 
gredients  to  some  readers  may  seem  so  con¬ 
trary  in  their  composition  ;  so  is  celluloid. 
In  practice  it  will  be  found  that  one  set  will 
take  a  better  polish  than  another,  and  some 
better  with  putty-powder  than  pumice. 
Personally,  I  prefer  the  latter,  on  the  score 
of  cheapness  and  cleanliness,  as  any  oil  on 
the  wood  will,  unless  scraped  off,  cause  dirt 
to  cling  to  it.  If  one  plan  does  not  give 
a  satisfactory  polish,  try  the  other,  or  both  in 
combination.  In  any  case,  finish  off  with 
dry  putty-powder.  Some  remove  any  trace 
of  greasiness  that  may  be  left  by  rubbing 
with  the  palm  of  the  hand,  first  dipping  it 
in  flour. 

Fronts  of  Keys. — We  have  so  far  only 
treated  of  the  tops  of  the  keys.  If  the 
fronts  are  covered  with  the  same  kind  of 
covering  as  the  tops,  they  will  need  the  same 
treatment.  Should  they,  however,  be  faced 
with  wood,  either  moulded  or  plain,  as  will 
be  found  the  case  in  the  older  class  of  instru¬ 
ments,  a  wonderful  improvement  will  be 
gained  if  the  fronts  are  enamelled  to  match 
the  tops.  But  of  this  more  anon. 

Cleaning  the  Woodwork. — All  the  fronts 
and  tops  having  been  polished  to  our  satis¬ 
faction,  take  the  house  bellows  and  dusting 
brush,  and  remove  all  the  dust  from  the  in¬ 
strument — first  taking  out  the  black  keys, 
and  placing  them  on  a  separate  board — 
taking  care  not  to  remove  the  cloth  or  paper 
washers,  which  will  probably  be  found  on 
the  front  key -pins.  Before  putting  the  keys 
back  in  their  places,  a  still  further  improve¬ 
ment  is  gained  if  the  woodwork  part  at  the 
sides,  from  the  front  to  the  shoulder  and 
the  back,  is  cleaned.  This  is  done  by  the 
scraper.  The  sides  are  done  first,  holding 
the  scraper  in  the  right  hand,  the  key  in  the 
left.  For  the  backs,  however,  we  shall  need 
a  piece  of  wood,  fastened  on  the  bench, 
against  which  to  press  the  end  of  the  key, 
holding  the  scraper  in  both  hands,  as  shown 
in  Fig.  7,  and  finishing,  if  necessary,  with 
glass-paper  wrapped  round  a  flat  piece  of 
wood. 

Enamelling  the  Fronts. — If  the  fronts  are 


left  in  wood  and  have  turned  brown  with  age, 
cleaning  with  methylated  spirits  and  rag  in 
the  case  of  the  moulded  ones,  and  scraping 
in  the  case  of  the  plain  ones,  then  giving 
them  a  coat  of  white  hard  varnish,  is  an 
improvement.  Should  this  not  be  deemed 
up  to  the  mark,  and  it  is  decided  to  enamel 
them  to  match  the  tops,  we  must,  previous 
to  the  scraping  of  the  woodwork,  put  the 
keys  back  again  in  their  places  (white  keys 
only).  We  then  require  a  strip  of  wood 
3  in.  wide,  a  in.  thick,  of  a  length  that  will 
reach  the  whole  width  of  the  key-board. 
This  we  insert  under  the  whole  of  the  keys, 
letting  it  rest  on  the  front  row  of  pins,  and 
projecting  forward  about  1  in.  Insert  a 
piece  of  paper  or  cardboard  at  the  extreme 
ends,  between  the  last  key  and  the  key- 
block,  to  prevent  the  enamel  getting 
thereon. 

The  enamel  is  made  by  mixing  some 
“flake  white”  with  white  hard  or  trans¬ 
parent  spirit  varnish.  Carefully  strain 
before  using.  But  it  is  far  better  and 
cheaper  to  buy  a  small  tin  ready  prepared. 
I  have  found  the  Foochow  brand  (4|d.  per 
tin)  to  be  good.  It  should  be  carefully  ap¬ 
plied  to  the  fronts  with  a  camel-hair  brush 
several  times,  till  the  desired  result  is  gained. 
If  the  tops  of  the  keys  are  not  quite  white, 
as  in  the  case  of  ivory,  it  will  be  found 
that  the  enamel  is  too  white.  The  re¬ 
quired  tinge  to  make  them  match  properly 
can  be  gained  by  adding  to  the  enamel  a 
small  quantity  of  ordinary  brown  polish  or 
varnish. 

Allow  an  interval  of  at  least  fifteen 
minutes  to  elapse  between  each  coat.  After 
the  last  coat,  allow  an  interval  of  at  least  an 
hour  to  elapse  before  removing  the  strip  of 
wood.  Then  let  them  stand  overnight  to 
thoroughly  harden.  Then  take  them  up, 
and  scrape  off  the  surplus  enamel,  sides  and 
backs,  as  previously  advised. 

Notes  and  Useful  Hints. — This  improve¬ 
ment  of  keys  may  from  this  appear  to  be  a 
tedious  affair.  This  is  not  so  ;  for  if  the 
fronts  are  not  enamelled,  which  necessarily 
takes  time  to  harden,  it  is  quite  possible  to 
do  a  set  in  four  hours.  It  is  desirable  that 
all  planing  or  scraping  be  done  in  daylight, 
with  a  good  side  light,  as  shown  in  Fig.  5. 
Keys,  especially  celluloid,  may  by  artificial 
light  appear  quite  white,  whereas  by  day¬ 
light  they  appear  quite  yellow  in  places. 
Intending  purchasers  of  musical  instruments 
might  do  worse  than  take  this  fact  to  heart, 
and  select  their  instruments  by  daylight. 
To  keep  the  keys  in  good  condition,  keep 
them  free  from  dust,  and  clean  occasionally 
with  a  clean  piece  of  rag  just  damp  with 
methylated  spirits,  and  on  bright  light  days 
leave  the  keys  exposed  to  the  influence  of 
sunshine. 

The  celluloid  collars  and  cuffs  now  much 
worn  may  be  effectually  cleaned  by  this  pro¬ 
cess  of  rubbing  with  fine  pumice-powder 
and  benzoline,  and  exposure  to  sunlight,  the 
deep  yellow  stains  being  first  removed  by 
well  rubbing  with  strong  naphtha  or  naphtha 
spirit. 


Brown  Leather  Boots.— To  keep  brown 
Russian  leather  boots  and  shoes  a  good 
colour,  wash  them  with  a  damp  sponge  or  a 
very  soft  brush.  For  the  parts  that  are 
dirty,  or  dark  through  wear,  use  a  little 
yellow  soap.  The  water  should  be  clean  and 
cold.  Then,  when  the  leather  is  dry,  give 
them  a  coat  of  brown  cream  (Fropert’s),  and 
when  this  has  nearly  set,  polish  with  a  soft 
cloth. 


HOW  TO  PUT  ON  A  LOCK. 

BY  E.  DICKER. 

There  are  several  things  to  be  considered  in 
putting  on  a  lock  successfully — that  is,-  so 
that  it  works  properly.  It  is,  comparatively 
speaking,  a  very  simple  matter  to  put  on  a 
lock  ;  the  most  important  point  to  be  borne 
in  mind  is,  that  it  works  nicely  when  it  is 
on,  also  that  it  is  the  most  suitable  kind  of 
lock  for  the  purpose. 

There  are  so  many  different  sorts  of  locks, 
each  adapted  for  its  own  particular  use,  that 
the  first  question  which  generally  presents 
itself  to  the  average  amateur  is :  What  sort 
of  lock  do  I  want  ?  If  he  does  not  know, 
he  asks  an  ironmonger,  with  the  result  that 
the  ironmonger  (whose  business  it  is)  sells 
him  a  lock  :  sometimes  it  is  the  right  sort, 
but  more  often  not ;  and  even  if  it  is  the 
right  sort  of  lock,  it  invariably  happens  that 
it  is  the  wrong  hand. 

In  ordering  a  lock  for  a  door,  it  is  a  very 
good  plan  to  make  a  rough  sketch,  showing 
how  the  door  is  hung,  and  on  which  side  or 
hand  you  want  the  lock  to  be,  and  which 
way  the  latch-bolt  is  bevelled  (if  there  is  a 
latch- bolt).  A  lock  is  said  to  be  “right 
hand  ”  when  it  is  on  the  right-  hand  edge  of 
the  door,  viewed  in  all  cases  from  the  out¬ 
side,  and  a  “left-hand”  when  it  is  on  the 
left-hand  edge.  It  is  assumed  that  a-  door 
opens  inwards,  or  away  from  you  when  you 
stand  outside. 

If  a  door  opens  outwards,  or  toward  you 
when  standing  outside,  this  order  is  reversed 
“  in  the  case  of  a  rim  lock  or  latch,”  unless 
you  want  the  lock  to  be  on  the  inside,  and 
in  that  case  it  is  called  a  “  reverse  latch-bolt,” 
either  right-  or  left-hand,  as  described  in  the 
preceding  paragraph. 

This  right-  and  left-hand  business  has 
always  been  a  bone  of  contention  between 
buyers  and  sellers  of  locks  ;  in  fact,  so 
difficult  is  it  to  remember  which  hand  a  lock 

is,  or  to  persuade  the  ironmonger  that  your 
version  is  the  right  one,  th<A  it  saves  a  lot 
of  trouble  to  take  a  little  sketch  as  described 
above. 

Nearly  all  mortise  locks  are  now  made 
with  reversible  bolts  ;  so  are  rim  locks,  but 
in  the  case  of  rim  locks  you  not  only  have 
the  difficulty  of  “  hands,”  but  there  comes 
the  further  complication  of  “  reverse  bolts  ” 
according  to  which  side  of  a  door  the  lock  is 
fixed. 

There  are  some  very  ingenious  methods 
resorted  to  by  some  makers  to  get  over  the 
complexity  of  rim  locks,  but  unless  you  want 
a  number  to  keep  in  stock,  they  are  rather 
too  expensive  for  ordinary  doors,  and  the 
little  sketch  serves  every  purpose. 

Sometimes  when  a  new  key  is  wanted  for 
a  lock,  the  locksmith  or  ironmonger  will  tell 
you  that  it  will  be  cheaper  to  buy  a  new 
lock  ;  sometimes  this  is  so,  but,  before  buy¬ 
ing  a  new  one,  see  what  it  is  he  proposes  to 
sell  you  in  its  place,  and  if  it  is  not  exactly 
a  replica  of  the  old  one  in  every  respect, 
have  the  old  one  repaired  and  a  key  cut  to 

it,  even  if  it  costs  you  more  than  a  new  one 
would,  because  it  is  very  often  ever  so  much 
more  trouble  to  make  a  new  lock  fit  the 
place  of  an  old  one  (unless  it  is  exactly  the 
same)  than  it  is  to  put  a  lock  on  a  place 
where  there  has  not  been  one  before.  The 
keyhole  is  very  often  the  seat  of  most  of  the 
trouble,  then  there  are  the  screw-holes,  the 
striking  plate;  and  last,  but  not  least,  modern 
locks  being  more  compact  than  the  more 
ancient  ones,  they  very  often  show  a  nasty¬ 
looking  mark  all  round  them  on  the  door, 
drawer,  etc.,  as  the  case  may  be,  and  very 

|  often  this  is  most  important ;  so  do  not  be 
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persuaded  by  what  the  ironmonger  says,  see 
ior  yourself. 

I  give  below  sketches  of  some  of  the  locks 
most  frequently  required,  with  their  names. 

Figs.  1  and  2  are  rim  locks  ;  the  way  to 
fix  these  is  to  first  let  the  projecting  lip  of 
the  face-plate  into  the  edge  of  the  door,  and 
then,  holding  the  lock  in  its  position,  mark 
through  the  key  and  spindle-hole  with  a 
scribing  tool,  or  small  bradawl,  on  to  the 
face  of  the  door,  remove  the  lock,  and  bore 
the  keyhole  top  and  bottom  right  through 
the  door  with  a  bit,  that  the  shoulder  of  the 
key  will  pass  comfortably  through,  and  then 
finish  keyhole  with  a  keyhole-saw  or  small 
chisel,  taking  great  care  to  only  make  the 
keyhole  large  enough  to  just  allow  the  key 
to  pass  through  comfortably,  for  if  the  key¬ 
hole  is  too  large  it  does  not  guide  the  key 
exactly  to  the  hole  in  the  lock,  but  allows 
the  key  to  strike  the  lock,  and  not  go  directly 
into  the  keyhole,  and  nothing  is  more  annoy¬ 
ing.  Next  bore  the  hole  for  the  spindle 
exactly  square  with  the  face  of  the  door. 
This  should  be  done  with  the  greatest 


the  door  frame,  adjusting  it  by  letting  it  in 
a  little  way  or  packing  it  out  a  trifle  if  the 
door  requires  it,  and  just  making  the  latch 
catch  comfortable  ;  if  there  is  a  moulding 
round  the  frame  the  “box  staple"  must  be 
let  into  it,  fitting  it  very  carefully. 

Fig.  3  is  a  night  latch,  and  the  fixing  is 
somewhat  similar  to  that  described  above, 
with  the  exceptions  that  after  you  have  let 
in  the  lip  of  the  face-plate  you  press  the  lock 
into  its  place,  as  it  were,  and  the  projecting 
pin  in  the  centre  of  the  keyhole  makes  an 
indent  in  the  face  of  the  door  indicating 
where  the  keyhole  is  to  be  made.  The 
escutcheon  for  a  “  night  latch  ’’  is  generally 
a  little  different  from  an  ordinary  one, 
and  as  the  lock  is  constructed  so  as  to  be 
opened  from  the  outside  with  a  key  only, 
knobs  are  not  required,  one  being  provided 
on  the  lock  for  the  inside. 

Figs.  4,  5,  and  6  are  “  mortise  locks."  The 
fixing  of  these  locks  is  rather  beyond  the 
scope  of  the  average  amateur,  and  requires 
special  tools,  etc.,  but  I  will  describe  their 
fixing  in  a  separate  paper  later  on. 


wants  screwing  flat  on  the  door,  the  positioi 
of  the  keyhole  being  got  by  measurement 
and  as  the  bolt  shoots  out  on  both  sides  it  i 
both  right-  and  left-hand,  and  this  fact,  com 
bined  with  the  facility  of  fixing,  makes  it; 
use  very  general. 

Fig.  8  is  a  “  cut  cupboard  lock,"  and  is  in 
tended  to  be  let  in  flush  in  fixing  ;  sometime 
the  back-plate  is  not  let  in,  but  as  this  clas; 
of  lock  is  generally  used  for  the  sake  of  ap 
pearance  in  preference  to  Fig.  7,  it  shoulc 
be  let  in,  unless,  as  it  sometimes  happens 
the  peculiarities  of  the  fixing  of  the  striking 
plate  prevent  it.  In  fixing,  the  keyhole  b 
bored  first,  and  then  get  the  keyhole  of  thf 
lock  and  the  hole  in  the  door  exactly 
opposite,  and  see  that  the  face  of  the  lock  h 
exactly  flush  with  the  edge  of  the  door;  thee 
mark  with  a  pencil  round  the  body  of  the 
lock  and  the  length  of  the  face-plate,  and 
let  these  in  until  the  back-plate  lies  on  the 
back  of  the  door  (but  not  let  in) ;  this  will 
enable  you  to  try  the  key  in  the  lock,  and 
see  that  it  enters  readily  before  finally 
letting  in  the  back-plate;  and  if  the  key  does 


Fi g-  4. 


Fig  5 


Names  of  Locks.  Fig.  1.*— “ Two-Bolt  Rim suitable  for  all  ordinary  Doors  that  are  required  to  lock  as  well  as  latch.  Fig.  2. “ Rim  Dead  ” :  for 
Doors  that  require  to  be  locked  one  side  only,  such  as  Wine,  Beer,  and  Coal  Cellars,  also  large  Cupboard  Doors.  Fig.  3.*— “Rim  Night  Latch”: 
for  external,  and  all  Doors  that  require  to  be  made  secure  on  one  side  only.  Fig.  4.* — “Two-Bolt  Mortise  all  Classes  of  Internal  Doors,  also 
other  Doors  where  Fig.  1  would  be  an  objection.  Fig.  5.* — “  Mortise  Dead  Lock  ” :  for  Doors  requiring  to  be  locked  both  sides.  Fig.  6.* — “  One-Bolt 
Mortise  ” :  Lock  and  Latch  in  one  Bolt.  Fig.  6  A. — “  Tubular  Reversible  Mortise  Lock  ’’ :  used  for  same  purpose  as  Figs.  1,  4,  and  6,  but  more  readily 
fixed-  Fig.  7.—“  Straight  Cupboard  Lock  for  all  ordinary  Cupboard  Doors.  Fig.  8.* — “Cut  Cupboard  Lock  for  better  class  of  Cupboard  Doors. 
Fig.  9. — “Drawer  ”  or  “  Till ”  Lock  :  for  Drawers  of  all  Descriptions.  Fig.  10.—“ Box  Lock ’’ :  for  Boxes  and  Chests ;  the  same  make  of  Lock,  but 
with  the  Face-Plate  bevelled  to  suit  Slope,  are  called  “  Desk  Locks.’’  Fig.  11.— Drawer  Bolt  ChiseL  Those  marked  with  an  asterisk  are  “Handed.” 


nicety,  for  if  the  hole  is  not  exactly  square 
with  the  face  of  the  door,  you  will  find  that 
when  you  come  to  screw  up  the  knobs  they 
“  bind,”  and  will  not  allow  the  latch-bolt  to 
spring  back  freely  when  the  knobs  are 
turned.  The  lock  should  now  be  screwed 
on  to  its  place  ;  “round-headed  ”  screws  are 
mostly  used  for  rim  locks,  and  ordinary 
countersunk  screws  for  the  face-plate.  Now 
put  on  the  knobs  and  spindle,  and  the 
escutcheon,  or  keyhole  plate;  this  plate  is 
generally  fixed  with  escutcheon  pins. 

The  knobs  and  spindle,  together  with  the 
escutcheons  and  finger-plates,  are  generally 
termed  “  lock  furniture  ”  in  the  trade ;  and 
always  ask  for  rim  or  mortise  lock  furniture, 
as  the  case  may  be,  as  there  is  a  distinct 
difference  between  the  two.  And  I  here  take 
the  opportunity  of  cautioning  you  against 
buying  the  old-fashioned  knobs  and  spindle, 
where  the  knobs  are  simply  secured  to  the 
spindle  with  a  small  screw,  a  most  unsatis¬ 
factory  arrangement,  and  one  that  is  bound 
to  give  trouble  at  an  early  date.  There  are 
an  innumerable  number  of  “  patent  knobs  ” 
in  the  market,  and  some  of  the  best  of  them, 
strangely  enough,  are  the  cheapest,  and  cost 
very  little  more  than  the  old-fashioned  sort. 

The  “  box  staple  ”  is  next  screwed  on  to 


Fig.  6a  is  called  a  “  tubular  mortise  lock.” 
Now  this  is  a  “mortise  lock  ”  that  any  person 
can  readily  fix  if  a  certain  amount  of  care  is 
taken,  and  the  direction  and  appliances  for 
fixing  are  supplied  with  the  lock.  So  much 
faith  have  I  in  this  lock  that  I  have  no 
hesitancy  in  recommending  it  to  my 
readers. 

Fig.  6b  is  the  template  for  marking  the 
exact  position  of  the  key  and  spindle  holes. 

Fig.  6c  is  termed  “  the  twist-bit  guide,” 
and  all  you  have  to  do  is  to  temporarily 
screw  this  on  to  the  edge  of  the  door,  taking 
care  that  it  stands  exactly  in  a  line  with  the 
face  of  the  door,  then  pass  the  twist-bit 
through  the  “guide,”  and  bore  a  hole  the 
exact  size  of  the  lock  Now  remove  the  guide 
and  push  the  lock  into  its  place,  and  by 
marking  the  centre  of  the  screw  holes  in  the 
face-plate  on  the  edge  of  the  door  you  get 
the  exact  centre  for  boring  two  more  holes 
with  the  same  twist-bit  to  take  the  face-plate 
of  the  lock ;  the  same  twist-bit  bores  the 
proper  size  sinking  for  letting  in  the  striking 
plate.  This  brings  the  putting  on  of  a 
mortise  lock  down  to  a  mere  matter  of  boring 
a  series  of  holes  perfectly  true. 

Fig.  7  is  a  “  straight  cupboard  lock,”  the 
fixing  of  which  is  very  simple,  as  it  merely 


not  enter  exactly,  you  can  shift  the  lock  a 
trifle,  and  to  do  this  after  the  lock  has  been 
let  in  entirely  just  spoils  the  job. 

Fig.  9  is  a  till  or  drawer  lock.  In  fixing, 
first  find  the  centre  of  the  width  or  length 
of  the  front  of  drawer,  and  measure  the 
distance  the  keyhole  is  down  from  the  face¬ 
plate  of  lock,  and  make  the  keyhole,  and 
then  hold  the  lock  inside  with  the  keyhole 
opposite  the  one  made  in  the  front  of  the 
drawer,  and  mark  round  the  body,  and  pro¬ 
ceed  in  the  same  manner  as  described  for  a 
“  cut  cupboard  lock.” 

It  is  sometimes  a  very  awkward  job  to 
make  the  hole  for  the  bolt  of  the  lock  to 
shoot  into.  Fig.  11  shows  a  tool  specially 
made  to  do  this. 

Fig.  10  is  a  box  or  chest  lock.  This  is 
fixed  in  exactly  the  same  manner  as  a  drawer 
lock,  but  a  little  care  is  required  to  fix  the 
link-plate.  To  do  this,  place  the  link- 
plate  in  the  lock  when  it  is  fixed,  and 
lock  the  lock,  and  then  slam  the  lid  of  the 
box  down  sharply.  Now  unlock  it,  and  the 
two  pins  will  hold  the  link-plate  in  position 
on  the  lid,  and  by  carefully  opening  the  lid 
the  link-plate  will  be  found  ready  for  mark¬ 
ing  round  exactly  over  the  place  you  want 
I  to  let  it  in. 
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CURRICLE  HARNESS. 

BY  H.  C.  KING. 

Amongst  the  revivals  in  the  carriage  and 
harness  trade  in  England,  one  of  the  most 
distinguished  light  pleasure  carriages  seems 
to  have  long  waited  its  turn,  and  the  wait 
seems,  like  many  things  else,  to  have  been 
for  the  necessary  essential  scientific  improve¬ 
ments  that  tend  toward  perfection,  where 
imperfection  before  retarded  advancement. 
The  curricle  has  a  distinguished  ancestry 
from  the  currus  of  the  racing  contests  of 
antiquity. 

At  the  French  Centennial  Exposition,  the 
perfect  bronze  remains  of  oneof  these  curricles 
was  built  up  with  new  woodwork.  All 
the  old  metal  parts  were  perfect,  from  the 
axle,  wheels,  nave,  metallic  “spoke” — the 
same  as  the  modern  “  Sarven  ”  hub  “  spoke- 
hoops  ” — to  the  whip-hook  and  floral  orna¬ 
ments  that  adorned  the  car  body. 

The  modern  curricle  was  conspicuous  in 
England  at  the  end  of  the  last  century  and 
early  part  of  this.  No  family  of  any  dis¬ 
tinction  was  without  this  equipage,  in  which 
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was  used  the  finest  horses,  with  the  most 
stylish  harness  ;  but  there  was  a  drawback 
to  its  use.  The  mode  of  suspension  to  a 
pole,  and  its  attachment  to  the  harness, 
was  by  a  yoke-bar  of  steel  fitting  across  the 
backs  of  the  horses,  where  the  ends  of  the 
yoke-bar  passed  through  a  terret  in  each 
harness-pad,  which  allowed  a  certain  degree 
of  lateral  motion  to  each  horse.  The  yoke- 
bar  had  a  strap-loop  in  the  middle,  by  which 
it  was  held  to  another  strap  fixed  to  a  flat 
spring  under  the  pole;  a  girth  chain  from  the 
girths  of  each  horse  passed  over  the  pole  to 
prevent  it  rising  too  much.  With  all  this 
elaboration  of  fittings  and  fixings,  the 
attachment  of  a  pair  of  horses  to  a  curricle 
was  not  safe  from  derangement.  If  one 
horse  reared,  the  harness  fittings  were 
strained.  If  a  horse  fell,  one  or  both  terrets 
were  torn  out  of  the  pads  ;  then  the 
equipage  was  useless  :  even  one  horse  could 
not  use  it  to  draw  it  along  a  short  distance. 
This  was  the  reason  for  its  disuse. 

One  who  is  of  a  family  of  curricle  drivers 
has  rectified  the  defects  by  simply  using  a 
separate  attachment  for  each  horse  to  the 
pole — a  light  steel  whip-spring  looped  to  an 
eye  in  a  spring-plate  on  the  pole,  the  whip- 
end  of  the  spring  being  loosely  looped  to 
the  roller  swivel-terret  in  the  harness-pad, 
so  that  a  horse  may  rear  or  fall  without 
affecting  the  other  horse  or  his  harness. 
These  whip-springs  take  both  up  and  down 
pressure  on  the  horses’  backs  ;  no  other 
attachment  is  required,  and  with  the  addi¬ 
tion  of  swivel-terrets  to  pads,  any  harness 
suits.  The  gracefully  curved  steel  springs 
above  the  backs  of  the  horses  have  a  bold, 
handsome  appearance.  The  invention  may 
do  something  to  revive  one  of  the  old  glories 
of  road  travelling  in  England. 


RELEASING  POLE-STRAPS. 

BY  J.  C.  KING. 

How  the  shrewd  workers  of  one  craft  have 
to  scheme  devices  to  compensate  for  the 
bungling 
or  jobbery 
of  another 
craft! 

Road- 
making,  as 
it  should 

not  be,  Releasing 

seems  tobe 

a  paying  game  for  the  many  engaged  upon  it. 
Formerly  the  study  of  road-makers  was  how 
to  give  horses  good  foothold  and  at  the  same 
time  produce  durable  roads  ;  now  these  two 
main  factors  are  ignored  by  road-makers — if 
they  deserve  the  name  !  Coachmen  do  not 
think  so.  The  cruelty  to  horses  on  roads 
purposely  made  without  foothold  in  wet 
weather  is  a  disgrace  to  our  municipal 
authorities.  Over  and  over  again  have 
good  systems  of  foothold  wood-paving  been 
brought  to  their  notice,  but  the  potent  “tip” 
to  the  right  man  has  not  been  given ;  so 
horses  suffer,  harness  is  wrecked,  and  shafts 
and  poles  are  strained  and  broken. 

To  aid  in  quick  release  of  fallen  horses, 
the  releasing  pole-strap  is  designed.  A  is 
the  usual  buckle  fastening ;  b  is  the  releasing 
end,  very  simply  effected  by  a  bight-loop,  B, 
which  passes  through  a  bar-frame.  The  bar 
is  marked  by  a  X .  The  strap-point  passes 
through  the  bight-loop,  and  is  held  tight  in 
its  place  by  the  pull  of  the  pole-strap  loop, 
and  fixed  to  the  horse’s  name-ring  of  collar. 
To  release  the  strap,  the  point  c  is  pushed 
out  of  its  retaining  loop  and  out  of  the 
bight-loop,  and  the  strap  is  released  auto¬ 
matically  by  the  horse  itself  in  pulling.  It 
is  quite  easy  to  manipulate,  and  no  dearer 
than  ordinary  pole-straps,  which  cannot  be 
unbuckled  when  a  horse’s  weight  hangs  on 
the  buckle.  This  invention  is  brought  out 
by  Messrs.  Whittingham  &  Wilkins. 


HAND  LATHE. 


This  is  an  American  Hand  Lathe  for  cut¬ 
ting  threads  on  steam,  gas,  and  water  pipes. 
It  is  claimed  for  this  lathe  that  it  will  cut 
a  thread  on  a  pipe 
in  size  from  1  in.  to 
6  in.  by  hand  as 
quickly  as  the  same 
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Mason  Hand  Lathe. 

ould  be  cut  by  an  engine  lathe.  It  will 
ut  the  thread  with  the  standard  taper  and 
vill  make  a  nipple  of  any  length.  This 
athe  has  no  dies  to  break,  and  there  are  no 
rashings  to  change  in  cutting  differeefis-sized 
>ipes.  The  lathe  is  secured  to  the  pipe  by  a 
miversal  chuck,  and  to  change  from  a  22-in. 
npe  to  a  6-in.  pipe  requires  but  a  minute’s 
ime.  It  is  made  in  two  sizes,  cutting 
:rom  1  in.  to  2  in.  and  from  21  in.  to  6  in. 


Another  size,  to  cut  from  6  to  12  in.  inclu¬ 
sive,  is  now  in  course  of  preparation.  All 
parts  are  made  of  the  very  best  steel.  The 
manufacturers  state  that  it  has  given  satis¬ 
faction  wherever  used. 

We  do  not  know  that  this  is  yet  in  the  Lon¬ 
don  mar- 

3  _  kets,  but 

Work  tool 
advertisers 
should 
know. 
They  keep 

Pole-Strap.  most  good 

things. 

NOTES  FOR  WORKERS. 


The  Metropolitan  Fire  Brigade  includes  55  land 
fire-engines,  4  river  or  floating  stations,  215  fire- 
escapes,  706  firemen  of  all  ranks,  25  men  under 
instruction,  17  pilots,  73  coachmen,  and  133  horses. 

There  are  at  present  two  hundred  and  six  central 
electric  lighting  stations  in  operation  in  Europe. 

Electric  motive  power  is  being  applied  to  all  the 
hand  looms  in  St.  Etienne,  the  French  centre  for 
producing  silk  ribbon.  The  18,000  looms  in  use  are 
in  the  houses  of  the  workers,  who  will  be  charged 
3.qi.  per  day  per  loom  for  the  power,  but  will  be  able, 
in  consequence,  to  greatly  increase  their  work. 

It  is  intended  that  an  additional  1,292  boys  shall 
enter  the  Royal  Navy  during  the  present  year,  and 
in  consequence  the  composite  sloop,  Miranda,  6, 1,130 
tons  and  1,020  horse-power,  will  be  fitted  as  another 
training-ship. 

The  London  General  Omnibus'  Co.  have  now  sixty 
pocket  electric  lamps  of  1  candle-  or  2  candle-power, 
for  the  use  of  their  ticket  inspectors.  They  only 
weigh  2  lbs.  each,  and  the  cost  is  8d.  per  lamp  per 
week. 

An  electric  crane  is  now  at  work  on  the  Peterson 
Quay,  in  Hamburg,  removing  merchandise  from  the 
holds  of  vessels  alongside  the  quay  to  waggons  ad¬ 
joining. 

The  highest  central  electric  station  is  at  Pontre- 
sina.  Rhsetia,  6,000  ft.  above  sea  leveL  A  waterfall 
of  430  ft.  supplies  520  horse-power  of  energy,  and 
every  shepherd’s  hut  has  the  lectric  light. 

Peru  covers  about  500,000  square  miles,  and  has 
a  scattered  population  of 
about  3,000,000,  It  has 
rich  agricultural  and  pas¬ 
toral  lands,  great  mining 
wealth,  vast  petroleum 
fields,  and  virgin  forests 
in  which  is  every  variety 
of  timber.  The  cli¬ 
mate  is  good. 


The  great  drawback  to  the  States 
in  South  America  is  the  frequent 
civil  wars  and  revolutions.  This 
must  be  kept  in  mind  by  anyone 
thinking  of  emigration,  and  the 
climate  should  also  be  inquired 
about. 

The  original  whiteness  of  ivory 
which  has  become  discoloured  may 
v  be  recovered  by  exposing  it,  under 
a  glass  shade,  to  the  action  of  the 
sun’s  rays.  This  bleaching  will  be 
hastened  if  the  articles  are  pre¬ 
viously  brushed  over  with  calcined 
pumice-stone.  Cracks  may  be 
rendered  less  apparent  by  brush¬ 
ing  them  over  with  soap  and  water. 

An  excellent  solder  for  tinware 
can  be  made  from  the  lining  of  tea-chests. 

Eel-pie  Island,  in  the  Thames,  is  being  trans¬ 
formed  into  a  “  charging  station  ”  for  electric 
launches,  which  will  be  able  to  renew  their  charges 
here  before  going  higher  up  the  river. 

Cocoa  butter  is  made  from  cocoanut  oil,  the 
rancid  flavour  and  colour  of  which  are  taken 
out  by  treatment  with  alcohol  and  animal  charcoal. 

“  Brush  ”  dynamos  are  to  be  used  for  the  purpose 
of  public  lighting  in  the  thoroughfares  of  the  City 
of  London. 
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JftfeiQ  'Rapor  for  ^oys. 


The  Brightest 
The  Biggest 
The  Cleverest 


The  Most  Entertaining 
The  Most  Amusing 
The  Most  Readable 


Journal  for  Boys  ever  yet  issued  has  just  been 
commenced  under  the  title  of 


a 


CHUMS 


Every  Wednesday,  price  Id. 

Number  1  now  ready,  containing  : — 

I.  For  Glory  and  Renown  :  A  Brilliant  and  Ex¬ 
citing  Serial  Story.  By  D.  H.  Parry,  Author 
of  “The  Romance  of  the  Midnight  Jungle,”  etc. 
II.  The  Man  in  the  Black  Sheet:  A  Story  of  the 
Sea.  By  Max  Pemberton. 

Ill,  The  Mine  of  Manuel  Lopez:  A  Thrilling  Story 
of  Adrenture. 

TV.  A  Chat  about  Harrow  School.  By  a  Harrow 
School  Boy. 

V.  The  Exciting  Adventures  of  “Ulysses."  How 
he  climbed  a  ChimneyTwo  Hundred EeetHigh. 
VI.  Waggles,  our  Office  Boy,  and  the  Scrapes  he 
got  into. 

VO.  Where  Wellington  Lived.  A  Chat  about  Apsley 
House. 

vni.  How  to  Train  for  the  Football  Season.  A 

Paper  every  Football  Player  should  read. 

IX  Our  Reading  Club.  By  “Spectator,’’  with 
offers  of  Lots  of  Prizes. 

X.  Our  Prize  Page,  telling  how  Boys  can  Win 
Money,  Cricket  Bats,  Tennis  Rackets,  Sets  of 
Colours,  a  Bicycle,  etc.,  and  600  other  Prizes. 

XI.  Dozens  of  Comical  Pictures. 

XII.  The  Wandering  Pig.  With  12  Hlustrations. 

XIII.  A  Cruise  in  a  Torpedo  Boat.  By  a  Man  who 

knows  all  about  them. 

XIV.  Jokes  and  Amusing  Notes  too  Numerous  to 

Mention. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London; 
and  all  Booksellers. 

Notice.— A.  NEW  and  ENLARGED  SERIES  of 

Cassell’s 

Saturday  Journal 

WILL  BE  COMMENCED  WITH  THE 

Weekly  Number  published  Sept.  21. 

Price  Id. 

Amongst  the  New  Features  are — 

A  NEW  AND  EXTENDED  SYSTEM  OF  FREE  ASSURANCE 

for  Train  or  Steamboat,  giving  .£1,000 

in  case  of  Death,  and  £250  for  Disablement. 

Commencing  with  the  First  Number  of  the  New 
Series,  Cassell’s  Saturday  Journal  will  he 

ENLARCED  IN  SIZE. 

In  addition  to  this,  it  will  he  issued  in  a 

COLOURED  WRAPPER. 

EACH  NUMBER  WILL  BE  COMPLETE  IN  ITSELF. 

There  will  also  be 

ABUNDANCE  OF  AMUSING  ILLUSTRATIONS. 

In  the  First  Number  of  the  New  Series  will 
he  commenced 

A  NEW  SERIAL  STORY  BY  MR.  MANVILLE  FENN, 

entitled  “  Witness  to  the  Deed.” 

Orders  should  be  given  at  once  for  the  First 
Number  of  the  New  and  Enlarged  Series 
of  Cassell’s  Saturday  Journal,  ready 

September  21,  price  id. 

Casski.l  &  Company,  Limited,  Ludgate  Hill,  London. 


Workmen!  The  Best  Reading  for  the  Family  ! 

HORNE  R’S 

PENNY 

STORIES. 

Ask  your  Newsagent  for  Nos.  1  to  106. 


• 8  published  at  La  Belle  Sauvage,  Ludgate  Hill ,  London,  at 
9  o  clock  every  Wednesday  morning,  and  should  he  obtainable 
every  where  throughout  the  United  Kingdom  on  Friday  at  the 
uiteat .  _ 

terms  op  subscription. 

(Sent  -poet  free  to  any  part  of  the  world.) 


5  months,  free  by  post  . la.  8d. 

6  months,  ,,  , .  M  ta  qj 

12  months,  „  ..  ..  „  68'.  34. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassbll  and  Company,  Limited. 


TBnua  FOtt  thb  In sbbtion  op  Advbetisbmhsts  is  eaoh 


» t  is  L  tv  l,  I  ioaU  n.  £  8  d 

One  Page  --------  12  00 

Half  Page . ----6  10  0 

Quarter  Page . .  12  6 

Eighth  of  a  Page  -  -  •  .  -117  6 

One-Sixteenth  of  a  Page-  -  -  -  .  -10  0 

In  Column,  per  inch  -  -  .  -  -  -  0  1C0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  Una 
Penny  per  Word  extra  if  over  Twenty,  all  Othku  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions, 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


International  Manufactures. — It  is  a 
common  notion  that  the  so-called  “sweating 
system”  is  so  rampant  in  foreign  countries 
that  foreign  manufacturers  are  able  thereby 
to  produce  goods  so  cheaply  that,  notwith¬ 
standing  freightage  and  other  expenses, 
they  can  sell  these  goods  at  a  lower  price 
than  similar  home-made  goods  can  be  sold 
at.  This  reveals  a  very  crude  notion  of  the 
principle  that  regulates  international  ex¬ 
change.  The  price  at  which  foreign  com¬ 
modities  are  sold  in  our  markets  has  nothing 
to  do  with  the  cost  of  their  production  in 
the  countries  they  come  from.  Indeed, 
commodities  that  are  produced  more  cheaply 
here  may  be  undersold  by  foreign  com¬ 
modities.  Suppose  that  over  some  other 
country  we  have  fourfold  the  advantage  in 
the  making  of  textile  fabrics,  while  our 
advantage  in  the  making  of  toys  is  only 
twofold;  that  other  country,  though  it  is  put 
to  twice  the  expense  that  we  are  in  toy¬ 
making,  will  yet  be  able  to  undersell  our 
toy-makers.  The  reason  is  obvious.  One 
Englishman,  by  the  supposition,  can  weave 
as  great  a  quantity  of  textiles  as  four 
foreigners ;  in  toy-making,  however,  he  is 
equivalent  to  only  two  foreigners.  The 
commerce  between  this  country  and  the 
foreign  country  will  consist  of  exchanges  of 
woven  stuff  for  toys,  and  the  rate  at  which 
these  commodities  will  be  interchanged  will 
be  the  produce  of  one  English  weaver  for 
between  two  and  four  foreign  toy-makers’ 
produce.  These  foreign  toys  also  will  be 
sold  at  a  price  dependent  not  on  what  it 
costs  the  foreigner  to  produce  them,  but  on 
what  the  textiles  given  for  the  toys  cost  us. 
This  may  be  a  complicated  question  and 
difficult  to  understand  ;  yet  the  sooner  it  is 
understood  the  better  it  will  be  for  this 
country,  with  the  grave  industrial  problems, 
clamouring  for  solution,  that  are  right  before 
it ;  for  the  erroneous  opinions  that  prevail 
respecting  foreign  commerce  are  simply 
obstructing  clear  views  of  the  real  cause  of 
our  difficulties. 


The  People’s  Food. — The  returns  of  the 
cereal  crops  of  the  United  Kingdom  are  not 
satisfactory  reading.  Summed  up  briefly, 
the  whole  of  this  year’s  wheat  crop  will  not 
yield  8,000,000  qrs.  of  a  second-rate  quality, 
so  that  we  shall  have  to  import  from 
22,000,000  qrs.  to  23,000,000  qrs.  of  wheat 
from  abroad  during  the  coming  food  year, 
which  is  reckoned  from  harvest  to  harvest. 
The  land  acreage  for  wheat  is  diminishing 
year  by  year  ;  last  year  it  was  reduced  from 
2,388,147  acres  to  2,150,000.  Unfortunately 
some  of  the  best  wheat  land  has  been  laid 
down  to  grass  at  ruinous  cost.  The  returns  of 
wheat  growth  should  show  forty  bushels  per 
acre  if  the  best  land  were  used  and  the  dress¬ 
ing  by  home-made  manures.  For  indifferent 
land  thirty-five  bushels  per  acre  should  be  a 
fair  average  in  an  ordinary  season.  Now  it 
is  anticipated  that  twenty-seven  bushels  per 
acre  will  be  the  average  of  good  and  bad 
land,  or  ten  bushels  per  acre  less  than  should 
result  from  free  farming.  By  free  farming 
is  meant  unrestricted  methods  of  cropping 
by  tenants,  now  hampered  by  conditions 
inimical  to  good  farming  by  intelligent 
farmers.  It  has  been  said  the  more  corn  we 
have  to  import  the  better  for  manufactures, 
as  we  have  to  send  them  out  to  pay  for  the 
corn  ;  by  extending  this  theory  to  an  extreme 
view,  better  save  the  labour  on  corn-land 
and  import  it  all  for  the  sake  of  sending  out 
more  manufactures  to  obtain  it,  which  would 
be  as  absurd  as  it  is  to  send  the  length  of 
the  kingdom  for  loaves  of  bread,  instead  of 
getting  them  in  the  next  street ;  or  as  is  done 
by  the  farmers,  send  to  the  Pacific  Ocean 
16,000  miles  off  for  guano,  when  manure 
nearly  as  good  could  by  proper  arrangement 
of  oux  sewage  be  had  close  to  the  crops  to 
be  manured.  This  dependence  on  a  foreign 
supply  of  a  necessary  of  life  for  two-thirds 
of  the  year  is  a  national  peril ;  and  in  view 
of  the  existence  of  8,000,000  acres  of  wheat¬ 
growing  land  now  lying  waste  and  a  million 
of  able-bodied  paupers  wanting  work,  is  a 
disgrace  to  the  country  and  to  an  enlightened 
age. 


Hardened  Copper. — It  is  well  known 
that  in  the  earlier  ages  of  the  world — before 
furnaces  capable  of  dealing  with  iron  were 
constructed — copper  was  used  for  cutting 
instruments,  and  also  for  other  tools  which 
are  now  made  of  steel.  This  so-called  copper 
has,  by  many  metallurgists,  been  believed 
to  be  a  kind  of  bronze — or  we  might  say  a 
copper — steel,  in  which  the  principal  in¬ 
gredient  is  copper.  It  now  appears  that  a 
blacksmith  of  Quebec,  Ferdinand  Allard, 
has  rediscovered  the  art  of  hardening  copper. 
This  material  is  stated  to  have  been  tested 
at  the  Government  ranges,  with  the  result 
that  a  bullet,  fired  from  a  distance  of  forty 
yards,  flattened  and  split  against  a  plate  of 
hardened  copper  one-sixth  of  an  inch  thick. 
This  material  will  now  be  tested  in  the 
English  dockyards,  and  it  is  expected  that 
its  introduction  will  lead  to  alterations  in 
our  system  of  armour-plating.  It  is  only 
recently,  comparatively  speaking,  that  the 
production  of  steels  other  than  that  formed 
by  the  association  of  a  small  quantity  of 
carbon  with  iron  has  attracted  that  attention 
which  it  deserves  ;  and  there  is  no  doubt 
that  research  in  this  direction,  if  it  is  properly 
followed  up,  will  lead  to  results  of  great 
importance.  Manganese  steel,  nickel  steel, 
and  mitis  iron  have  already  taken  permanent 
places  on  the  market,  and  phosphor  bronze 
is  largely  used  for  castings  of  various  descrip¬ 
tions.  Although  vast  strides  have  been 
made  in  metallurgical  science,  much  yet 
remains  to  be  ascertained. 
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ABOUT  BORDER  ORNAMENT. 

BY  CHARLES  KELSEY. 

Anthemion  Borders. 

INTRODUCTION  —  DEFINITION  AND  ORIGIN — DE¬ 
SCRIPTION  of  the  Illustrations — Applying 
to  Modern  Work — As  Objects  of  Study- 
Conclusion. 

fitroduction  —  Amongst  the  many  types  of 
oorder  ornament,  probably  not  one  has  been 


WORK . 


425 


The  earliest  perfect  specimens  of  this 
type  are  met  with  in  Assyrian  work.  Ex¬ 
amples  discovered  amongst  the  ruins  of 
Nineveh  are  now  exhibited  in  the  British 
Museum. 

Many  authorities  have  supposed  that  the 
Greeks  acquired  the  type  from  this  source  ; 
it  appears  in  the  Ionic  order,  which  is 
generally  supposed  to  have  had  an  Asiatic 
origin.  Others  have  urged  the  possibility  of 


the  examples  upon  Greek  pottery  does  not 
confirm  that  view.  There  it  is  obviously  a 
type  of  ornament  which  would,  as  it  were, 
grow  under  the  brush  of  the  artist. 

It  is  evidently  “  brush-work  ”  ;  the  indi¬ 
vidual  lobes  of  the  pattern  are  strokes  or 
“  flicks  ”  of  a  brush  or  “  pencil  ”  fully 
charged  with  colour,  broad  at  the  point 
where  it  first  touches  the  article,  growing 
finer  as  it  is  gradually  taken  away  by  a 


ipl— — 

Fig-  7. 


Fig-.  8. 


Fig-,  3 


Fig.  10. 
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Fig- 12 


Fig.  14  . 


Fig.  15 


Anthemion  Borders.  Figs.  1-3.— Archaic  Greet  Painted  Pottery.  Fig3.  4-8, 10, 11,  15.— Greek  Painted  Pottery.  Figs.  9,  14.— Greek  Painted  Moulding 

Enrichment.  Fig.  12.— Reversed  Patterns.  Fig.  13.— Greek  Carved  Stone. 


used  more  frequently  and  by  a  larger  variety 
of  nationalities  than  the  type  chosen  for 
illustration  with  this  paper.  The  readiness 
with  which  it  may  be  utilised,  and  the 
property  it  possesses  in  a  high  degree  of 
lending  itself  to  modification,  may  account 
for  this  extensive  use.  Its  popularity  re¬ 
mains  undiminished  at  the  present  day. 

Definition  and  Origin.  —  This  type  is 
variously  known  by  the  terms  “  Anthemion,” 
“  Honeysuckle,”  “  Palmette,”  and  “  Flower 
and  Knop”  patterns.  The  first — perhaps 
the  one  most  frequently  used  —  is  here 
adopted. 


the  Assyrians  deriving  it  from  textiles,  etc., 
introduced  from  India,  the  common  starting 
point  of  the  Aryan  races. 

Modern  nations  unquestionably  derived 
these  patterns  from  Grecian  sources ;  it  is 
to  Greek  artists  that  we  owe  their  develop¬ 
ment,  and  it  is  to  their  influence,  through 
the  example  of  their  works,  that  they  owe 
their  wide  and  long-lived  popularity. 

By  some  authorities  the  Greek  examples 
have  been  considered  to  be  conventional 
renderings  of  the  honeysuckle  flower — hence 
that  name ;  but,  though  partaking  some¬ 
what  of  that  character,  an  examination  of 


downward  motion  of  the  wrist  and  hand. 
Similar  forms  are  developed  in  work  of  those 
modern  decorators  who  “set  out”  and  exe¬ 
cute  their  ornament  with  the  aid  of  the 
brush  alone,  as  may  be  seen  in  the  better 
class  hand- worked  decoration  upon  papier- 
machb  and  similar  goods. 

The  impulse  which  led  the  Greek  artist  to 
combine  these  “flicks”  in  the  particular- 
form  shown  most  likely  was  due  alone 
to  the  appreciation  of  the  decorative  value 
of  radiating  forms,  or  possibly  to  the  recol¬ 
lection  of  some  ancient  device,  which  may 
have  been  derived  from  Assyria  or  from 
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some  prehistoric  stock  common  to  both 
peoples. 

The  variations  made  whilst  in  Greek 
hands  are  so  many,  and  of  so  great  decora¬ 
tive  value,  that  the  present  paper  will  be 
restricted  to  Greek  examples,  reserving  the 
'variations  made  by  the  workers  of  other 
nations  for  treatment  in  a  separate  paper. 

Description  of  the  Illustrations.  —  These 
patterns  were  very  popular  in  ancient 
Greece.  We  find  them  used  largely  upon 
their  pottery,  a  craft  always  one  of  the  first 
to  be  practised  by  every  nation.  Hun¬ 
dreds  of  examples  may  be  seen  in  the  vase- 
rooms  at  the  British  Museum,  from  which 
source  the  pottery  examples  here  given  have 
been  culled. 

Figs.  1  to  3  are  very  early  examples — evi¬ 
dently  the  archaic  prototypes  of  the  more 
perfect  examples.  The  brush-work  cha¬ 
racter  is  seen  well  in  Fig.  1.  Fig.  5  is  a 
simple  arrangement,  possessing  much  simple 
beauty.  Figs.  4  and  12  show  reversed, 
and  Figs.  6,  10,  and  11  undulating,  varie¬ 
ties.  Figs.  7  and  8  are  specimens  with  an 
intervening  feature,  which  was  elaborated 
and  formed  the  most  important  portion  in 
many  later  modifications  of  these  patterns. 
Fig.  15  is  a  double  variety,  with  a  guilloche- 
like  form  in  the  centre.  Many  elaborate 
specimens  of  this  type  are  exhibited. 

Fig.  9  is  an  example  met  with  both  upon 
pottery  and  as  a  painted  architectural  orna¬ 
ment— a  moulding  enrichment.  Fig.  14  is  a 
■double  variety — a  painted  architectural  en¬ 
richment.  It  is  curiously  like  the  archaic 
specimen  (Fig.  3). 

Fig.  13  is  a  carved  example  from  the 
necking  of  the  Ionic  capital,  now  in  the 
British  Museum,  which  formed  part  of  the 
temple  known  as  the  “  Erechtheum,”  at 
Athens.  It  may  interest  Londoners  to  know 
that  the  Ionic  Order  used  in  St.  Pancras’ 
Church,  in  the  Euston  Road,  is  a  faithful 
transcript  of  that  in  this  famous  temple. 
These  patterns  are  also  met  with  upon 
works  executed  in  bronze  and  other  metals, 
in  ivory,  bone,  and  various  other  materials. 

Applying  to  Modem  Work. — This  group 
of  examples  should  prove  useful  to  Work 
readers  ;  they  may  be  utilised  by  workers  in 
every  art  and  craft.  Few  articles  there  are 
that  may  not  be  beautified  by  the  applica¬ 
tion  of  some  of  the  varieties  of  these  pat¬ 
terns  ;  they  will,  perhaps,  be  most  appro¬ 
priate  upon  those  articles  which  exhibit  a 
simple  beauty  of  form  akin  to  Greek  work, 
but  they  may  be  easily  elaborated  to  har¬ 
monise  with  the  most  florid  and  compli¬ 
cated  shapes.  Truly  of  them  it  may  be  said 
that  their  beauty  has  proved  a  joy  for  ever  ; 
they  seem  possessed  of  a  perennial  youth, 
and  look  as  well  upon  a  modern  article  as 
they  did  when  first  applied  twenty  centuries 
•ago. 

As  Objects  of  Study. — The  decorative 
principles  of  radiation  and  repetition  are 
those  best  exemplified  by  this  type  of 
patterns.  These  principles  are  of  the  highest 
decorative  value,  and  are  used  extensively 
in  all  varieties  of  ornament. 

The  principle  of  radiation  may  be  best 
explained  by  referring  to  the  varieties  of  it 
seen  in  two  well-known  objects — the  wheel 
and  the  fan.  Both  these  objects  possess  a 
certain  amount  of  beauty  apparent  to  all ; 
upon  analysis  it  will  be  found  to  be  due  to 
this  principle  of  radiation,  present  in  vary¬ 
ing  forms  in  each.  The  wheel  exhibits  a 
variety  of  radiation  formed  by  the  straight- 
lined  spokes  radiating  all  round  the  central 
hub  ;  this  is  the  star  or  stellar  variety, 
used  both  in  the  formation  of  individual 
ornamental  forms — as  in  the  rosette,  the 


patera,  etc. — and  also  in  distributing  a  series 
of  elements  to  form  patterns,  as  seen  in  geo¬ 
metric  tile  and  linoleum  patterns.  This  is 
radiation  of  a  simple  nature — not  of  so  high 
an  order  of  beauty  as  that  seen  in  the  fan 
variety.  This  latter  variety  is  exhibited  in 
the  form  taken  by  the  blades  of  a  fully  or 
partly  opened  fan.  It  is  a  beauty  recog¬ 
nised  by  everyone,  and  is  very  similar  to 
the  variety  seen  in  the  central  features  of 
these  patterns.  This  fan-like  type  of  radia¬ 
tion  is  extensively  used,  and  is  of  the  highest 
decorative  value  in  the  composition  of 
ornament. 

Radiation  is,  perhaps,  more  beautiful  in 
those  instances  where  the  individual  radiat¬ 
ing  forms  do  not  actually  meet,  but  merely 
indicate  such  a  meeting  if  they  were  con¬ 
tinued.  Most  of  these  examples  exhibit 
this,  the  individual  lobes  being  in  some  in¬ 
stances  stopped  before  they  converge  ;  in 
others  they  butt  upon  an  arch-shaped  form 
inserted  at  the  base  of  the  group. 

Students  should  also  notice  the  propor¬ 
tional  decreasing  of  the  lobes  on  either  side  of 
the  central  one,  and  the  sensitive  manner  in 
which  the  lower  ones  conform  to  the  shape 
of  the  supporting  volute — both  features 
which  enhance  the  beauty  of  the  compo¬ 
sition  and  deserve  study. 

Note,  again,  how  the  upper  edges  of  the 
lobes  conform  to  an  imaginary  line  which  is 
parallel  with  the  boundary  curve,  thus  re¬ 
peating  its  form  and  giving  it  a  higher  deco¬ 
rative  value.  In  designing  ornament  the 
artist  has  many  opportunities  of  suggesting 
beautiful  lines  by  processes  similar  to  this, 
and,  if  fully  alive  to  the  practice,  can  thus 
impart  an  additional  charm  to  his  work. 
Such  beauties  in  ornament  are  none  the  less 
effectual  because  suggested  rather  than  dis¬ 
played.  Work  full  of  these  concealed  beauties 
should  be  aimed  at.  It  is  the  highest  art 
which  conceals  the  art  or  means  by  which  it 
is  obtained. 

It  should  be  realised  that  ornament,  like 
all  other  work,  increases  in  value  in  propor¬ 
tion  to  the  amount  of  brain- work  expended 
in  its  production.  Good  work  is  not  arrived 
at  haphazard  ;  it  is  not  a  matter  of  drawing 
a  few  idle  scrawls,  having  no  backbone  or 
cohesion.  The  knowledge  of  these  decora¬ 
tive  principles  is  required,  combined  with  the 
facility  of  using  them  to  the  best  advantage. 

The  decorative  value  of  repetition  has 
been  previously  referred  to.  In  these 
patterns  it  is  well  displayed  in  its  simple 
form  ;  also  that  variety  of  it  got  by  the  pro¬ 
cess  of  reversing  an  ornament  on  either  side 
of  a  central  line  is  seen  to  perfection.  This 
expedient  cannot  be  too  highly  valued,  and 
should  be  utilised  in  designing  patterns  for 
those  mechanical  processes  which  lend  them¬ 
selves  to  this  process.  By  its  means  elab¬ 
orate  and  beautiful  patterns  are  frequently 
produced,  with  a  small  expenditure  of 
labour.  The  cards  used  in  J acquard  weav¬ 
ing  may  be  instanced  as  a  case  in  point ; 
they  can  readily  be  reversed  in  their  action 
on  the  loom.  For  this  reason  this  expe¬ 
dient  is  largely  employed  in  weaving  figured 
textiles,  and  the  textile  origin  of  many  of 
the  “  turnover  ”  patterns  in  use  on  other 
materials  may  thus  be  traced. 

Conclusion.  — The  following  paper  will 
show  some  of  the  modifications  which  sub¬ 
sequent  workers  have  evolved  from  these 
patterns,  and  will  prove  suggestive,  to  those 
modern  workers  who  press  them  into  their 
service,  of  further  possible  variations. 

Work  fulfils  an  unique  and  valuable 
mission  in  steadily  providing  its  readers 
with  teaching  and  example  respecting  the 
great  and  ever-present  matter  of  ornament. 


& 

CARPENTRY  FOR  BOYS. 

BY  MCDONALD. 

Introduction  —  Tools  —  Trestles  and  Their 
Uses — Sawing  and  Lining  Timber— Con¬ 
struction  of  Trestles — Material — Remarks 
on  Timber. 

Introduction. — In  starting  anything  in  the 
carpentry  and  joinery  line,  the  first  things 
required,  as  everybody  knows,  are  some  tools, 
a  bench  to  work  upon,  and  a  place  to  work 
in.  Some  of  our  youthful  chips — as  appren¬ 
tices  and  others — are  no  doubt  provided 
with  these  to  begin  with,  and  to  them  any  re¬ 
marks  on  the  same  may  appear  superfluous 
and  monotonous.  But  all  are  not  so  fortu¬ 
nate.  There  are  thousands  of  mechanically 
inclined  youths  who  have  neither  one  thing 
nor  another,  but  yet  are  fully  disposed  to 
possess  them.  For  their  information,  and 
by  way  of  introduction,  a  short  description 
of  the  rudimentary  requisites  of  the  craft 
becomes  a  necessity  that  cannot  very  well 
be  here  passed  over  ;  and  for  this  reason,  if 
for  nothing  else,  perhaps  the  more  advanced 
youth  or  amateur,  as  well  as  the  professional 
reader,  may  not  consider  the  same  alto¬ 
gether  valueless  or  uncalled  for. 

Tools. — In  Fig.  1  some  of  the  tools  are 
shown,  but  it  must  be  understood  that  these 
are  not  all  that  would  be  required  to  consti¬ 
tute  a  useful  kit.  In  addition  to  the  two 
planes  shown,  which  are  a  jack-plane  and  a 
hand-plane,  a  trying-plane  or  half-long  must 
be  included.  The  chisels  must  be  augmented 
to  a  set  for  paring,  from  in.  to  1^  in. ; 
three  or  four  mortise-irons,  from  ^in.  to  fin.; 
and  a  few  gouges,  from  f  in.  to  1  in.,  or  so. 
The  brace  must  be  accompanied  by  at  least 
a  dozen  bits,  from  J  in.  to  1  in.,  including 
centre-bits,  shell-bits,  auger-bits,  and  a 
countersink-bit  or  two.  Besides  the  cross¬ 
cut  saw  shown,  two  more — a  ripping  saw 
and  a  tenon  or  sash  saw — would  be  required ; 
also  three  or  four  gimlets,  from  £in.  to  fin., 
and  some  half-dozen  bradawls.  Even  with 
all  this  our  kit  is  nothing  like  complete; 
but  it  should  do  veiy  well  for  a  boy  or 
youth  to  commence  with.  Tools  for  special 
purposes,  and  which  are  but  rarely  used, 
will  only  be  noticed  as  occasion  arises. 
They  may  be  procured  at  any  time,  just  as 
they  are  needed  ;  and  it  may  be  said  that 
this  is  not  a  bad  way  to  adopt  with  the 
most  of  them,  for  the  best  lesson  in  the  use 
of  any  tool  is  actually  to  see  the  good  of  it 
or  realise  the  want  of  it. 

The  prices  of  tools  need  not  be  detailed 
here,  as  they  vary  so  much  in  different 
localities.  The  cost  of  a  kit  can  easily  be 
ascertained  by  getting  price  lists  from  one 
or  two  advertisers  in  Work,  and  com¬ 
paring  quality  and  prices.  Like  other 
things,  good  tools,  though  a  little  dearer, 
are  more  satisfactory  and  cheaper  in  the 
end.  When  buying  or  selecting  them,  the 
novice  would  do  well  to  take  a  practical 
man’s  advice  if  he  can  get  it. 

Trestles  and  their  Uses. — Before  con¬ 
structing  a  bench,  it  may  be  as  well  for 
our  beginner  to  make  a  pair  of  trestles. 
They  need  not  be  dressed,  their  function 
being  chiefly  to  line  off  and  cut  wood  upon, 
as  may  be  seen  from  a  glance  at  Fig.  2. 
Cutting  across  the  grain  or  fibre,  as  at  R, 
is  cross-cutting  ;  that  at  s,  in  the  direction 
of  the  grain,  is  called  ripping. 

Sawing  and  Lining  Timber.  —  Cross¬ 
cutting  and  ripping  cannot  be  successfully 
performed  by  one  saw.  The  cross-cut  saw 
is  used  for  the  former  ;  the  ripping  saw  for 
the  latter.  The  teeth  in  these  are  quite 
different  in  size  and  mode  of  sharpening ; 
but  it  would  not  be  advisable  for  the 
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beginner  to  attempt  to  sharpen  his  saws  until 
he  gets  better  acquainted  with  them  and 
their  uses.  When  they  need  this  he  should 
give  them  to  a  saw  doctor  ;  or,  if  one  is  not 
near  at  hand,  a  joiner  or  cabinet-maker  may 
do  it  for  him. 

When  working  with  a 
saw,  he  must  take  care  not 
to  force  it  through,  but  press 
it  smoothly  and  regularly 
forward  ;  neither  must  he 
allow  it  to  bend  or  bulge  to 
either  side  of  the  line  :  it 
should  be  kept  straight  in 
it,  and  as  near  as  possible  at 
right  angles  to  the  face  of 
the  plank. 

Lining  off  a  plank  or  board 
for  ripping,  when  rough  on 
the  edges,  is  commonly  done 
with  a  straight-edge  or  chalk 
line.  If  square-edged  it  can 
be  done  as  at  x  (Fig.  2),  by 
the  rule  and  pencil.  The 
rule  is  held  in  the  left  hand, 
measuring  off  on  the  board 
the  breadth  to  be  ripped,  and 
the  forefinger  placed  against 
the  edge  to  act  as  fence.  The 

Eencil  is  held  in  the  right 
and  to  the  end  of  the  rule 
on  the  board.  Both  hands 
are  then  moved  simultane¬ 
ously,  and  the  required  line 
is  traced  backward  or  for¬ 
ward,  as  may  be  desired. 

Lines  for  cross-cutting,  when 
square  across  or  at  right 
angles  to  the  edge,  are 
readily  obtained  by  the 
square,  keeping  its  blade 
flat  on  the  board  or  plank 
and  its  stock  hard  to  the 
edge.  For  lines  at  an  angle  to  the  edge 
the  bevel-stock  is  set  and  applied  in  the 
same  way  as  the  square.  For  this  and  simi¬ 
lar  purposes  the  young  worker  will  perceive 
that  this  tool  differs  from  the  square  only 
in  having  the  blade  movable,  and  capable 
of  being  adjusted  at  any  desired  angle  with 
the  stock  by  means  of  the  screw  attached. 

Construction  of  Trestles. — The  trestles 
here  given  as  examples  are  extremely  simple 
in  construction.  The  tops  and  ends  are 
merely  cut  square,  and  nailed  together  at 
the  joints.  The  pieces  on  the  bottoms  of 
ends  are  also  nailed  to  them.  They  are 
shaped  as  shown  to  give  better  stability  to 
the  trestles.  The  under  hollows  are  taken 
out  with  a  large  paring  chisel ;  the  upper 
corners  may  be  cut  off  by  either  that  or  the 
cross-cut  saw.  The  stays  or  braces  on  the 
sides  may  be  cut  to  the  bevels  before  being 
nailed,  or  they  may  be  nailed  on  first  and 
cut  flush  with  the  tops  and  ends  afterwards. 
When  two  or  more  pieces  are  said  to  be 
flush  on  a  side,  it  is  meant  that  each  has  a 
face  in  the  plane  of  that  side.  Thus  the  top 
and  ends  of  one  of  the  trestles  are  flush  on 
the  edges,  while  an  end  and  its  bottom 
pieces  are  flush  on  both  sides. 

Material. — The  material  for  these  may  be 
of  the  cheapest  quality,  as  spruce  or  white 
pine  or  inferior  yellow  pine.  The  sizes  of 
stuff  can  be  easily  obtained  from  the  scale 
drawings  (Figs.  3  and  4),  which  the  learner 
might  with  advantage  extend  to  full  size  at 
the  outset,  and  work  from,  not  only  in  this, 
but  in  all  the  examples  given  in  this  paper. 
For  the  purpose  of  deducing  the  scale,  he 
will  find  the  lines  representing  the  principal 
dimensions  all  figured  throughout.  For  a 
single  trestle  the  sizes  are  :  Top,  3  ft.  X  9  in. 
X  14  in.  ;  ends,  1  ft.  9  in.  X  9  in.  X  11-  in. 


each ;  bottom  pieces,  1ft.  6  in.  x  44  in. 
X  14  in.  each  ;  stays  or  braces,  2  ft.  x  3  in. 
X  1  in.  each. 

Remarks.  on  Timber. — The  timber  usually 
employed  in  ordinary  carpentry  is  the  pine 


species,  as  yellow,  red,  pitch,  and  white 
pine.  The  former  is  best  for  inside  work, 
such  as  house  finishings  and  articles  of  fur¬ 
niture  to  be  painted,  or  in  which  beauty  of 
grain  and  polish  are  not  required.  For  the 


Carpentry  for  Boys.  Fig.  2. — Trestles — R,  Cress- 
Cutting  ;  S,  Kipping  ;  X,  Lining  with  Rule 
and  Pencil.  Fig.  3.— Side  Elevation  of  Trestle. 
Fig.  4. — End  Elevation. 

latter,  pitch  pine,  polished  or  varnished, 
answers  pretty  well.  Red  pine  is  best  for 
exposed  work  ;  and  white  pine,  being  in¬ 
ferior  in  quality  and  lower  in  value,  is  used 
for  all  purposes  where  cheapness  is  a  con¬ 
sideration.  Yellow  pine  is  obtainable  in 
logs  or  deals  of  9  in.  or  11  in.  X  3  in.  These 
can  again  be  cut  longitudinally  to  any  size, 


as  scantling  or  quartering,  when  used  for 
framing  purposes,  or  boarding  when  used 
for  covering  or  panelling  purposes.  The 
other  varieties  are  also  to  be  got  in  the  same 
way,  while  red  and  white  are  frequently  sold 
in  battens  of  6J  in.  x  2 h  in., 
6  in.  X  2  in.,  5  in.  x  2  in.,  or 
4  in.  X  2  in. — this,  of  course, 
refers  to  what  is  usually  kept 
in  stock  in  sawmills  and 
timber-yards ;  also  flooring, 
l£in.  thick;  lining,  £  in.,  fin., 
or  |  in.  thick ;  and  rough 
sarking,  from  |  in.  to  j  in., 
of  red  or  white  pine,  all  com¬ 
monly  kept  rtady  for  use, 
the  flooring  and  lining  gene¬ 
rally  machine-dressed,  and 
grooved  and  feathered. 

These  few  hints  may  serve 
to  give  our  youthful  followers 
an  idea  of  how  to  procure 
their  timber,  as  it  cannot  be 
expected  that  they  all  have 
a  stock  of  it  beside  them. 
If,  however,  circumstances 
would  permit,  to  keep  a  few 
well  -  seasoned  pieces  and 
boards  always  to  hand  would 
be  an  advantage. 


HOME  INDUSTRIES  AT  A 
VILLAGE  EXHIBITION. 

The  annual  Cottagers'  Horti¬ 
cultural  and  Industrial  Show, 
which  took  place  lately  at  Ascot, 
Berks,  gave  an  opportunity  for 
a  display  of  some  very  good 
work. 

The  chief  feature  of  the  show 
every  year  is  the  bent-ironwork. 
The  East  Berks  Iron  Works,  entirely  con¬ 
ducted  by  Miss  Barnett,  of  Sunninghill,  gives 
employment  to  the  men  and  lads  she  teaches 
throughout  the  year,  and  supplies  large  London 
firms,  besides  executing  man  T  private  orders. 

The  same  good  work  which  Miss  Barnett  has 
done  for  Sunninghill  is  accomplished  in  Ascot  by 
the  Rev.  Herbert  Wilson,  whose  stall  attracted 
much  attention  by  the  artistic  merit  of  the 
designs  and  the  excellence  of  the  work. 

The  first  prize  was  awarded  for  a  lantern  to 
Joseph  Longhurst,  a  pupil  of  Rev.  H.  Wilson’s. 

The  table  for  carvings  occupied  a  prominent 
place  at  the  show,  and  among  the  competitors 
were  two  who  won  kindly  notice  at  the  Work 
Exhibition  two  years  ago  :  John  Abbott,  a  young 
carpenter,  who,  entering  a  carved  alabaster  panel, 
found  his  first  opportunity  of  exhibiting  at  the 
Polytechnic  ;  and  Miss  P.  Clive  Bayley  sent  the 
replica  of  a  chip-carved  pearwood  box,  which 
was  shown  on  that  occasion. 

The  best  chip-carving  work  came  from  the 
boys  taught  by  Rev.  J.  Lawson,  of  Sunningdale  ; 
and  the  work-boxes,  frames,  and  tables  found  a 
ready  sale.  An  example  of  a  comparatively  new 
handicraft  was  exhibited  by  Miss  M. Clive  Bayley, 
in  the  shape  of  a  large  chest  done  in  poker-work  ; 
but  the  introduction  of  colour-  relieved  the  same¬ 
ness  of  the  burnt-wood  work,  and  gave  the  effect 
of  inlaying. 

In  the  class  for  drawings  some  very  good  work 
was  shown ;  but  the  first  prize  was  awarded  to 
Mr.  Vine,  a  professional  chimney-sweep,  who 
employs  his  leisure  in  sketching,  and  who  re¬ 
ceived  a  special  notice  from  the  judges.  Other 
classes  of  interest  were :  the  handwriting  com¬ 
petition,  the  washing  competition  for  girls,  and 
the  basket-making  by  boys.  A  plaid,  made  from 
the  wool  of  the  black-faced  Highland  sheep,  by 
Mrs.  Fowler,  of  Inverbroom,  and  some  beautiful 
specimens  of  Swedish  hand-weaving,  were  ex¬ 
hibited  to  show  what  is  done  in  other  places  in 
the  way  of  homo  industries.  Village  industries 
exhibitions  should  be  all  over  the  kingdom. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Steel  Trade. — Only  an  indifferent  amount  of 
business  is  being  done  in  the  steel  trade,  and  prices 
of  raw  materials  are  falling  slightly. 

Jewellery  Trade. — In  London  this  is  extremely 

dull. 

Chemical  Trade. — There  is  a  dispute  at  one  of 
the  St.  Helen’s  chemical  works  as  to  the  wheeling 
of  cinders  on  Sundays.  The  men  want  terms  paid 
at  other  works. 

Iron  Trade. — An  exceptional  condition  of  quiet¬ 
ude  characterises  the  Lancashire  iron  trade,  although 
prices  for  foundry  qualities  of  pig  iron  are  being 
well  maintained.  Naturally,  the  recent  advances 
in  prices  have  had  the  effect  of  checking  business, 
and,  except  for  immediate  requirements,  buyers 
are  waiting  for  the  anticipated  lowering  of  the 
rates. 

Tailoring  Trade. — There  is  no  change  in  the 
tailors’  dispute  at  Liverpool,  though  attempts  are 
being  made  to  bring  about  a  conciliation.  The  men 
grumble  at  the  work  being  sent  to  outsiders,  who 
are  mostly  Jews  working  at  their  own  homes. 

Engineering  Trade. — Although  the  improve¬ 
ment  recently  noticed  in  the  condition  of  the 
Lancashire  engineering  trade  is  still  maintained, 
there  are,  as  yet,  no  signs  of  a  marked  revival  of 
activity  in  any  branch  of  the  industry,  and,  gener¬ 
ally  speaking,  the  outlook  is  still  very  unsatisfactory. 
The  chief  feature  is  a  number  of  inquiries  for  loco¬ 
motives,  chiefly  for  abroad.  These  orders  are  being 
very  keenly  competed  for,  and  they  will,  in  all 
probability,  be  taken  at  ridiculously  low  rates  in 
order  to  keep  works  going.  The  leading  machine 
tool  makers  are  still  fairly  busy,  and  boiler  makers 
also  report  an  improvement  in  that  branch,  as 
there  is  a  moderate  amount  of  new  work  coming 
forward. 

Cotton  Trade. — A  deputation  from  the  Federa¬ 
tion  of  Master  Cotton  Spinners  is  attending  meet¬ 
ings  of  master  spinners  in  various  districts,  with 
a  view  to  induce  private  spinners  and  limited  com¬ 
panies  to  support  a  5  per  cent,  reduction  in  wages. 
In  the  meantime,  the  condition  of  the  trade  is 
growing  gradually  worse,  and  in  some  cases  mills 
are  being  closed  without  any  prospect  of  reopening. 
In  general,  trade  is  in  a  bad  state  throughout  the 
Rochdale  district,  though  not  so  bad  as  in  some  of 
the  surrounding  towns. 

Flannel  Trade. — This  holds  its  own  fairly  well, 
though  it  cannot  be  said  to  be  in  a  prosperous 
state. 

Building  Trade. — In  Rochdale  and  district 
trade  is  getting  very  slack.  The  strike  of  plasterers 
is  over,  the  masters  having  agreed  to  the  demands 
of  the  men  as  to  increase  in  wages  and  allowance  for 
walking  time. 

Timber  Trade. — Deals  and  battens  show  an 
increase  of  835  standards,  and  floorings  and  match- 
linings  a  decrease  of  743  standards.  Floated  timber 
has  an  increase  of  135  loads.  There  has  been  a 
large  addition  to  the  stocks  of  spruce  and  pine  in 
the  Surrey  Commercial  Docks.  On  account  of  the 
“  fever  ”  scare,  there  has  been  a  good  demand  for 
£  in.  matchlining,  1  in.  tariff  boards  and  scantlings, 
and  prices  for  matchlining  were  firm  ;  but  at  the 
sale  g  in.  by  61  in.  fell  to  the  ruinous  price  of  3s.  3d. 
per  square.  Reports  from  Cardiff,  Sunderland, 
Bristol,  and  Liverpool  show  that  the  timber  trade  is 
fairly  brisk.  The  mahogany  sales  at  Liverpool 
realised  an  average  price  of  about  5d.,  prices  rang¬ 
ing  from  3^d.  to  Is.  3d.,  one  log  of  498  ft.  fetohing 
10d.,  and  a  small  log  of  exceptional  richness  sold  for 
5s.  6d.  per  foot. 

Cycle  Trade. — Auction  rooms  are  busy.  Solids, 
cushions,  and  pneumatics  may  be  had  as  bargains. 
Riders  prefer  putting  their  mount  away  for  sale 
rather  than  store  it  for  the  winter,  trusting  to  be 
able  to  procure  one  of  whatever  type  may  be  the 
fashion  next  season. 

Iron  and  Steel  Trades. — Sheffield  prices  are 
unaltered,  hematites  being  from  58s.  to  60s.  per 
ton. 

Coal  Trade. — House  coal  in  the  vicinity  of 
Sheffield  has  been  advanced  6d.  per  ton. 

Silver  Trade. — Little  doing  beyond  racing 
trophies.  The  Britannia  metal  trade  is  also  slack. 
In  the  nickel  silver  plated  department  there  is  a 
demand  for  forks  and  spoons,  and  also  for  metal- 
handled  steel  table  cutlery. 


Cutlery  Trade. — This  is  still  depressed,  with  a 
demand  only  for  champagne  and  sportsmen’s  knives. 

Edge  Tool  Trade. — Good  trade  is  being  done  in 
nearly  every  line.  There  is  little  demand  for  ship¬ 
building  tools. 

File  Trade. — Short  time  is  the  order  of  the  day. 
Complaints  are  still  abroad  as  to  the  marking  of 
machine-cut  files  as  hand-cut. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


1.— Letters  from  Correspondents. 

Technical  Education  for  the  Army  and 
Navy.— W.  G.  F.  ( London ,  S.E.)  writes  “  This  is, 
indeed,  one  of  the  most  interesting  of  the  many 
problems  now  under  the  consideration  of  the  public, 
and  it  is  to  be  regretted  that  the  question  of  techni¬ 
cal  education  in  relation  to  the  army  and  navy  has 
not  in  the  past  been  pushed  more  to  the  front  than 
it  has  been.  It  is  to  be  hoped,  however,  that 
readers  of  Work  will  respond  to  the  invitation  on 
p.  344,  and  do  all  they  can  to  suggest  and  promote 
some  feasible  scheme  whereby  the  positions  of  our 
soldiers  and  sailors  may  be  improved  when  their 
term  of  service  has  ended.  This  question  affects 
soldiers  even  more  than  sailors ;  for  whilst  the 
former  find  the  labour  market  on  land  is  surfeited 
by  those  seeking  employment,  sailors,  as  a  rule,  do 
not  find  it  so  difficult  to  obtain  a  livelihood,  as  the 
seafaring  life  can  only  be  successfully  adopted  by  a 
class  of  men  similar  to  themselves.  The  sailor  who 
has  served  in  the  navy  has,  in  some  respects,  at  any 
rate,  the  advantage  over  a  soldier  who  is  left 
but  badly  equipped  for  the  competition  of 
labour  when  his  period  of  service  has  expired.  At 
the  same  time,  it  would  be  unjust  to  promote  the 
interests  of  the  latter  while  ignoring  the  claims  of 
the  former.  Some  plan  such  as  the  following  might 
result  in  benefiting  Tommy  Atkin3  Every  soldier 
shall  compulsorily  devote  a  certain  portion  of  his 
time  (to  be  determined  according  to  his  capabilities 
and  length  of  service)  to  the  learning  of  some  handi¬ 
craft  or  trade.  Qualified  teachers  and  workmen 
shall  be  employed  to  teach  the  recruits  the  theory 
and  practice  of  the  profession  they  may  adopt ;  and. 
at  the  end  of  their  service,  before  being  discharged, 
they  shall  be  examined  by  experts,  and  certificates 
awarded  them  according  to  their  merits  and  pro¬ 
ficiency.  Of  course,  this  is  only  a  crude  idea,  but 
the  adoption  of  a  similar  plan  would,  at  any  rate, 
be  a  step  in  the  right  direction.  Exception  may 
possibly  be  taken  to  the  compulsory  aspect  of  the 
training,  but  such  a  question  us  this  of  handicraft 
training  for  soldiers  must  be  handled  firmly  :  and 
surely  every  man  would  see  that  the  result  of  the 
apparent  arbitrariness  could  not  fail  to  act  benefi¬ 
cially,  since  it  would  fully  equip  him  for  the  inevit¬ 
able  struggle  for  work  and  wages  when  he  returns 
to  a  civilian’s  life.  Finally,  whilst  the  public  may 
desire  to  do  good  by  discussing  the  problem,  it 
must  be  remembered  that  nothing  can  be  brought 
to  a  successful  issue  without  the  co  operation  of  the 
ruling  military  and  naval  powers :  so  that  the 
sooner  this  question  is  more  prominently  placed 
before  the  authorities  tho  better  will  it  be  for  Jack 
Tar  and  Tommy  Atkins.” 

Costly  Cup.— II.  S.  G.  ( London .  S'.  W.)  writes : — 
“  £8,000  has  been  paid  for  a  cup,  which  can  be  seen 
in  the  British  Museum.  Whatever  is  it  made  of  to 
be  worth  so  much  money?  Well,  it  is  of  gold  ;  but 
that  will  not  account  for  more  than  about  £200  of  its 
cost.  Its  value  is  derived  from  the  fact  that  it  once 
formed  part  of  the  Royal  Treasury  of  England,  and 
it  is  mentioned  in  the  inventories  of  Henry  vTII. 
and  Elizabeth.  It  is  supposed  to  have  been  brought 
from  France  by  Henry  V.,  and  to  have  belonged  to 
Charles  V.  The  historical  interest  is,  therefore, 
great,  and  it  is  chiefly  on  that  account  that  the 
Treasury,  the  Gdldsmiths’  Company,  and  three  or 
four  rich  connoisseurs  have  subscribed  the  neces¬ 
sary  amount  for  its  purchase  for  the  nation.  It  has 
artistic  as  well  as  historical  value— chiefly  on  ac¬ 
count  of  the  wonderful  richness  of  its  enamelling. 
There  is  much  more  to  be  said  about  it,  but  this 
will  suffice  for  the  present,  as  we  shall  be  shortly 
giving  an  illustration  and  a  description  of  its  enamel 
work.  It  is  in  the  Gold  Ornament  Room,  to  gain 
admittance  to  which  a  bell  has  to  be  rung.” 

Hobbyists’  Emporium.— E.  D.  ( London ,  W.) 
writes “  It  is  hardly  worth  while  replying  to 
Thomaso,  who  writes  in  No.  177,  the  more  so  as  he 
apparently  has  no  personal  interest  whatever  in  the 
object  in  view — his  hobby  and  excess  energy  appear¬ 
ing  to  be  that  of  reading  (in  a  very  superficial 
manner  and  with  a  pre-disposition  to  antagonism 
and  insult)  the  primary  suggestions  of  others,  and 
therefrom  forming  his  own  conclusions,  which  are, 
in  many  respects,  totally  wide  of  the  intentions  and 
ideas  of  the  writers.  At  the  same  time,  he  is  unable 
or,  at  any  rate,  unwilling,  to  offer  the  crudest  sug¬ 
gestions  himself;  but,  commencing  with  a  spiteful 
classification  of  amateur  workers  in  general,  he 
descends  to  the  marine  store,  and  concludes  his 
pessimistic  wanderings  in  a  manner  totally  uncalled 
for,  and  fortunately  foreign  to  the  usual  kindly  and 
courteous  columns  of  ‘  Shop.’  ” 


II.— Questions  Answered  by  Editor  and  Staff, 

Ship  Carpenter.— Lover  of  the  Sea _ Our 

correspondent  has  a  good  foundation  to  work  upon, 
but  appears  to  have  had  no  experience  in  the  very 
matter  he  seems  to  wish  to  follow.  His  best  course 
would  be  to  get  employment  in  a  shipbuilder’s 
yard,  where  he  would  be  able  to  gain  some  insight 
into  the  kind  of  work  he  would  have  to  do  with,  and 
when  he  felt  himself  capable  of  tackling  it,  should 
then  get  an  engagement  in  a  ship  making  short 
voyages,  so  as  to  get  accustomed  to  the  sea,  to  the 
routine,  and  the  duties  required  of  him  ;  and  when 
he  feels  he  can  undertake  the  duties,  he  might  then 
apply  to  a  marine  superintendent  of  some  line, 
where  he  might  get  taken  on  if  there  happens  to  be 
a  vacancy.  He  will  find  it  rather  difficult,  we  fear, 
to  obtain  what  he  desires  on  the  old-established 
lines,  as  fathers  and  sons,  uncles  and  nephews, 
brothers  and  cousins— of  whom  there  are  always 
plenty  in  such  places— generally  secure  such  berths 
as  are  vacant;  still,  it  is  worth  trying,  and  it  might 
happen  by  a  chance  he  may  succeed.  At  any  rate, 
try,  and  again  try  !  We  should  think  that  at  Goole, 
Middlesboro’,  Hull,  or  Grimsby  he  might  find  em¬ 
ployment  at  some  of  the  shipyards,  or  even  on  the 
Tyne,  the  Wear,  or  the  Tees.— C.E. 

Patents. — A  Fitter. — In  reply  to  our  corres¬ 
pondent’s  queries,  no  doubt  a  cheap,  efficient,  and 
simple  article  of  the  kind  he  names  would  go  down 
with  those  who  require  to  use  them,  but  it  would  be 
an  act  of  extreme  folly  to  put  the  plan  before  any 
manufacturer  without  his  right  to  it  being  secured. 
We  do  not  think  he  could  secure  his  right,  either  by 
registering  or  by  a  trade-mark,  it  appearing  to  us 
that  it  is  not  a  fit  subject  for  either.  As  we  have 
not  seen  it,  we  cannot  decide  this  point ;  but  it 
seems  to  us  to  be  the  proper  subject  for  a  patent, 
which  would  cover  various  modifications  of  the 
principle,  whilst  registration  would  only  cover  the 
precise  thing  shown,  and  a  trade-mark  would  only 
cover  the  goods  he  might  make  or  sell,  but  not  the 
principle  on  which  they  are  made.  No  article  re¬ 
gistered  or  trade-marked,  and  exposed  to  the  public, 
can  be  patented  afterwards.  One  of  the  most 
essential  features  required  in  a  patent  is  novelty— 
that  is,  it  must  not  have  been  known  to  the  public 
prior  to  making  application  for  the  grant ;  therefore 
our  correspondent  must  be  very  careful  in  his  pro¬ 
ceedings  before  he  applies  for  his  patent.  We  do 
not  know  of  any  makers  of  such  articles ;  but  a 
reference  to  a  Birmingham  directory  would,  no 
doubt,  enable  him  to  select  a  suitable  firm  to  apply 
to,  to  ascertain  if  they  would  be  disposed  to  take  it 
up. — C.  E. 

Corrugated  Carbon  Cell.— Oblong.— The  cell 
inquired  about,  and  of  which  you  send  a  sketch, 
is  the  corrugated  carbon  cell  invented  by  Mr.  K. 
Applegarth,  and  sold  by  him  to  Judson  &  Sons, 
who  are  now,  I  believe,  the  proprietors  of  the  patent. 
The  cells  are  made  of  powdered  carbon  compressed 
by  machinery  into  a  mould  fitted  with  a  corrugated 
core.  This  leaves  the  insides  of  each  cell  ribbed 
or  corrugated,  hence  its  name.  The  outsides  of  the 
cells  are  coated  with  a  waterproof  varnish.  Apart 
from  this  peculiarity,  the  cell  may  be  regarded  as 
one  of  the  Leclanchb  type  without  a  porous  cell. 
At  the  bottom  of  each  cell  is  placed  some  peroxide 
of  manganese.  A  rod  of  zinc  is  suspended  above 
this  to  a  porcelain  cover,  and  the  zinc  is  enveloped 
in  cotton- wool  wetted  with  a  saturated  solution  of 
sal-ammoniac.  The  carbon  cell  itself  is  the  negative 
element,  and  to  this  is  fixed  a  binding  screw  for 
connections.  To  repair  this  cell  when  exhausted, 
empty  it  of  all  its  contents,  well  soak  the  interior  in 
several  changes  of  warm  water,  then  put  in  a  few 
ounces  of  broKen  peroxide  of  manganese,  clean  the 
zinc,  and  envelop  it  anew  in  cotton-wool  soaked  in 
a  saturated  solution  of  sal  ammoniac,  and  replace 
it  in  the  cell.  The  cotton- wool  must  be  well  wetted, 
and  pressed  in  tight  around  the  zinc.  This  cell  has 
been  used  for  electric  bell  ringing,  but  is  not  in 
great  favour,  because  of  its  high  internal  resistance. 
1  do  not  think  you  could  make  the  cell,  even  if  the 
patent  rights  were  expired.— G.  E.  B. 

Work  to  Natal.— G.  H.  ( Pietermaritzburg ).— 
Twelve  months’  subscription  to  Work,  forwarded 
by  post  to  Natal,  weekly,  as  published,  is  6s.  6d., 
puyable  in  advance. 

Vertical  Boiler.— Motor.— You  can  see  draw¬ 
ings  of  the  nozzle  you  require  in  Engineering  for 
February  8  and  February  15,  1889.  The  subject 
is  hardly  of  sufficient  general  interest  to  warrant  us 
in  going  to  the  expense  of  preparing  wood  blocks 
necessary  for  illustration.— J. 

Incubator.— L.  S.  (Ripley).—  If  your  regulator 
does  not  open  the  damper  soon  enough,  the  remedy 
is  easily  found.  Use  a  longer  rod  or  more  mercury 
in  the  tube.— Leghorn. 

Patents.— N.  N.  ( South  Stockton-on-Tees).— By 
the  Patent  Convention  which  now  exists  between 
this  and  several  other  foreign  countries  and  colonies, 
it  is  provided  that  any  person  taking  a  patent  in 
any  one  of  them  has  the  right  of  priority  with  that 
patent  over  any  other  person  in  all  the  others  for 
the  term  of  seven  months  from  the  date  of  his 
application,  during  and  before  the  expiry  of  which 
term  his  application  must  be  recorded  in  the  country 
he  intends  to  apply  in.  Of  course,  he  can  apply 
after  the  term  is  up,  but  then  he  must  do  so  before 
he  files  his  complete  specification,  supposing  he  has 
applied  in  England  first,  and  he  enequnters  the  risk 
of  someone  having  applied  before  him  for  the  same 
thing.  In  the  United  States.  America,  he  may 
apply  at  any  time  within  two  years  of  his  first 
application  elsewhere,  but  he  will  have  no  priority 
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of  right  over  anyone  who  may  have  applied  at  the 
expiry  of  the  seven  months,  during  which  time  he 
had  the  right  of  priority.  Not  knowing  the  nature 
of  the  invention  of  our  correspondent,  we  are  unable 
to  advise  him  as  to  the  best  course  for  him  to  follow; 
but  we  give  him  the  particulars  of  how  the  matter 
stands  in  regard  to  foreign  patents,  so  that  he  may 
see  his  way  in  considering  what  he  should  do.— 
C.E. 

Coil  for  Transmitter.— Induction.— This  in¬ 
strument,  which  is  only  necessary  for  long  lines,  may 
be  made  as  follows  :  Two  pieces  of  hard  wood,  such 
as  walnut,  for  ends,  1}  in.  square  and  about  }  in. 
thick.  These  are  joined  together  by  a  bundle  of 
soft  iron  wire,  which  constitute  the  core,  this  bundle 
being  about  A  in.  The  primary  coil  is  wound  with 
No.  22  B.  w.  G.  double  silk-covered  copper  wire, 
about  1}  oz.  being  sufficient.  The  secondary  coil 
is  wound  with  No.  40 
B.  W.  G.  double  silk- 
covered— 2  oz.  will  be 
necessary.  Before 
winding  on  the  pri¬ 
mary,  a  layer  or  two 
of  paraffined  paper 
Bhould  be  wrapped 
round  the  iron  core, 
and  another  layer 
should  be  wound  be¬ 
tween  the  primary  and 
secondary  coils.  It  will 
be  well  also  to  steep 
the  whole  when  fin¬ 
ished  in  melted  paraffin  wax,  and  after  having 
allowed  it  to  dry  in  the  heat,  cover  it  with  a  piece 
of  velvet  or  cloth  of  some  kind.  The  sketch  given 
above  shows  it  full  size.  Of  course,  two  will  be 
required,  one  for  each  instrument.  The  method  of 
connecting  is  very  simple  —  the  primary  coil  is 
connected  directly  to  the  microphone,  and  the 
secondary  to  the  distant  receiver.— W.  D. 

Cracks  In  Floor — H.  J.  G.  (Hastings).— There 
is  no  known  composition  for  stopping  up  the  cracks 
between  your  floor-boards  that  is  equal  to  the 
insertion  of  wedge-shaped  strips  of  wood,  well 
glued,  and  driven  home  by  a  mallet  or  hammer. 
If  this  is  done,  and  allowed  to  stand  all  night 
previous  to  planing  down  level,  and  the  smaller 
interstices  and  nail-boles  filled  up  with  putty 
coloured  to  match,  you  would  have  a  floor  far  more 
satisfactory  and  cheaper  to  yourself  than  the  use  of 
any  composition  worthy  of  the  name  could  possibly 
give.  Should  you  adopt  this  plan — which  I  strongly 
advise— it  will  be  well  to  remind  you  to  punch  all 
nails  below  the  level  of  the  boards.  These  holes 
and  the  smaller  cracks  must  be  filled  up  with  putty 
coloured  to  match  the  floor  as  intended  to  be 
finished,  and  must  be  used  after  the  staining  is 
done  and  is  perfectly  dry.  If  done  before,  or  if  plain 
putty  is  used,  its  oily  nature  will  prevent  the  stain 
striking  in  so  deeply  as  in  the  parts  untouched,  so 
giving  a  patchy  appearance.  1  have  seen  several 
jobs  spoilt  by  the  want  of  this  precaution.  I  have 
presumed  that  your  floor  is  one  of  the  common  ones 
of  deal.  Should  it,  however,  be  of  the  better  class, 
you  will  find  many  useful  hints  on  referring  to 
“Making  the  Best  of  a  Bad  House,"  in  No.  145  of 
Work,  p.  649.  If  it  is  one  of  this  class  of  floor  you 
have  in  hand,  and  the  cracks  are  not  so  wide  as  to 
allow  the  composition  to  run  through,  you  might 
use  equal  parts  of  resin  and  beeswax,  or,  for  a 
harder  composition,  refer  to  and  use  hard-stopping, 
as  advised  in  No.  150,  p.  726.— Lifeboat. 

Curing  Mole  Skins.— Morganwo.— It  is  not 
usual  to  cure  the  skins  of  small  animals  either  by 
tawing  or  tanning— alum  is  the  usual  dressing.  This 
alone  will  suffice,  either  in  powder  or  as  a  solution. 
Some  add  saltpetre  or  bay-salt,  and  some  corrosive 
sublimate.  In  Vol.  II.,  pp.  294,  718  (Nos.  70,  96),  are 
recipes  for  such  compound  dressings.  Some  tack 
the  skin  to  a  board  for  the  few  days  during  which 
it  needs  attention,  then  dress  two  skins,  lay  them 
flesh  sides  together,  and  roll  them  up.  When  dried, 
the  skins  are  made  pliant  by  rubbing.— M.  M. 

What  makes  an  Electric  Bell  Ring?— H.  C. 
( London ,  W.C.).—  As  there  may  be  other  readers 
circumstanced  like  yourself,  by  being  blessed  with 
little  boys  who  ask  such  difficult  questions,  I  will 
try  to  give  an  explicit  reply.  You  say  it  is  not 
enough  to  tell  him  that  the  electricity  travels 
through  the  wire  from  the  battery  to  the  bell,  and 
rings  it.  Well,  then,  take  off  the  little  box  covering 
the  works,  and  you  will  see  two  reels  filled  with 
green  silk-covered  wire  fitted  on  two  cores  of  soft 
iron.  Now,  soft  iron  is  non-magnetic— that  is,  it 
will  not  attract  to  itself  another  piece  of  iron,  as  a 
magnet  does.  But  electricians  know  howto  make 
soft  iron  magnetic  or  otherwise  at  will.  When  a  rod 
of  soft  iron  is  enveloped  in  several  turns  of  silk- 
covered  copper  wire,  and  a  current  of  electricity  is 
sent  through  the  turns  of  wire,  the  soft  iron  be¬ 
comes  converted  into  a  magnet,  and  will  attract 
other  pieces  of  iron  as  long  as  the  electric  current  is 
passing  through  the  coils  of  wire  wound  around  the 
core.  When,  however,  the  continuity  of  the  current 
is  broken,  the  iron  loses  its  magnetism.  In  the 
works  of  the  bell  you  will  see  a  strip  of  iron  at¬ 
tached  to  a  spring,  and  placed  across  the  iron  cores 
above  mentioned.  The  hammer  shaft  is  connected 
to  this  iron  armature.  When  the  push  is  pressed, 
the  current  from  the  battery  passes  through  the 
wire  wound  over  the  cores,  converts  them  into 
magnets,  and,  attracting  the  armature,  causes  the 
hammer  to  strike  the  bell.  At  this  instant  the  con¬ 
tinuity  of  the  current  is  broken,  and  the  springpulls 
the  armature  back.  As  this  closes  the  circuit,  the 
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iron  is  again  attracted,  and  it  is  this  to  and  fro 
movement,  rapidly  repeated,  which  rings  the  bell. 

• — G.  E.  B. 

Repairing  Shocking  Coil.  —  A.  B.  (Westmin¬ 
ster).— Thanks  for  your  sketch  of  coll.  From  it,  I 
see  that  you  have  an  old  style  form  of  medical  or 
shocking  coil,  with  a  separate  rheotome  or  contact 
breaker.  The  two  fine  wires  are  the  ends  of  the 
secondary  coil.  Solder  two  lengths  of  copper  wire 
—any  size— to  these,  pass  them  along  beneath  the 
stand  to  the  studs  attached  to  the  handles,  and 
secure  the  bare  cleaned  ends  to  the  tangs  of  the 
cleaned  studs.  The  wire  from  one  of  the  battery 
studs  should  go  around  the  electro-magnet  of  the 
break,  and  then  to  the  coil.  This  is  the  primary  wire. 
A  pint  bichromate  of  potash  battery  cell  will  work 
this  coil,  but  I  prefer  one  of  the  dry  battery  cells, 
such  as  the  E.  5.,  the  E.  C.  C.,  or  the  Hellesen  dry 
cells.  These  are  always  clean,  give  no  trouble 
nor  fumes,  and  are  ready  for  work  at  any  time. — 
G.  E.  B. 

A  Profitable  “  Idea." — C.  E.  (Finsbury).— Our 
correspondent,  having  an  “  idea,"  but  not  having 
developed  it  to  ascertain  whether  it  is  practicable, 
or  how  it  is  to  be  carried  out  in  reality,  does  not 
possess  anything  that  can  be  turned  to  a  practical 
account,  or  be  “profitably  disposed  of.”  A  man 
may  have  an  “idea  "that  a  balloon  may  be  steered 
or  controlled  as  to  its  course,  but  unless  he  can 
show  how  it  is  to  be  done,  has  nothing  at  all  of  any 
use  to  anyone,  or  anything  he  can  sell  or  turn  10  a 
profitable  account.  The  only  thing  that  can  bo 
successfully  dealt  with  is  a  manner,  method,  or 
mode  of  achieving  a  given  result,  which  is  novel, 
useful,  and  not  in  use,  or  described,  at  the  time  he 
makes  the  discovery.  A  man  with  an  “  idea  ”  is 
anything  but  a  useful  member  of  society,  and  such 
may  be  found  by  thousands ;  but  if  they  get  no 
further  than  the  mere  “  idea,"  of  what  use  are  they, 
either  to  themselves  or  the  world  ?  A  visit  to  Han- 
well  or  Colney  Hatch  will  soon  satisfy  anyone  that 
there  is  no  want  of  men  with  “ideas.”  What  the 
world  wants  is  men  who  can  start  good,  sound,  and 
useful  ideas,  and  then  bring  them  into  such  a  shape 
as  shall  be  of  public  benefit,  and  unless  they  can  do 
this,  the  fewer  there  are  of  the  kind  the  better. 
Until  our  correspondent  has  tested  the  feasibility  of 
his  “idea,”  and  ascertained  how  it  is  to  be  done  or 
carried  out, he  has  nothing  whatever  of  any  commer¬ 
cial  value,  and  nothing,  consequently,  that  he  can 
negotiate  for  or  with.  Under  the  circumstances 
named,  we  cannot  see  how  to  advise  our  corres¬ 
pondent,  nor  what  would  be  the  course  he  should 
pursue,  especially  as  to  the  “  profitable  disposal  of 
the  idea.’’— C.  E. 

Water  Motor.— W.  C.  (Wallington).— The  ad¬ 
dress  cannot  be  given  in  “  Shop.”  If  you  send 
stamped  addressed  envelope  to  the  Editor,  the 
address  will  be  sent. — M. 

Tool-Heating  Gas  Burner.— J.  H.  A.  (South¬ 
wark).— These  burners  are  introduced  to  the  trade 
by  Mr.  W.  H.  Bishop,  of  Walsall.  The  three  small 


diagrams  show  their  principle  very  clearly.  Fig.  1 
shows  the  burner  in  action  with  the  tool  on  ;  Fig.  2 
in  ordinary  use  as  a  lighting  burner ;  Fig.  3,  as  it 
appears  when  the  tool  is  removed.— R.  A. 

Burglar  and  Time  Alarum.— C.  E.  M.  (Fins¬ 
bury).—  As  you  are  a  new  reader,  and  space  in 
“  Shop  ”  is  too  precious  to  allow  a  lengthy  quota¬ 
tion  from  previous  numbers,  will  you  kindly  get 
Nos.  12,  18,  20,  27,  31,  and  33  of  Vol.  I.  of  Work? 
These  can  be  obtained  through  any  bookseller,  or 
direct  from  the  office.  From  them  you  will  learn 
how  to  make,  fix,  and  arrange  a  system  of  electric 
burglar  alarums  to  protect  all  vour  doors  and  win¬ 
dows.  If  to  these  you  add  No.  32,  Vol.  I.,  of  Work, 
you  will  learn  how  to  construct  an  electric  time 
alarum,  or  fix  such  an  alarum  to  your  clock. 
Following  on  this  article,  there  are  several  sug¬ 
gestions  in  the  same  volume  for  fitting  up  clocks  of 
different  styles  with  electric  alarms.  Nearly  all  of 
these  are  illustrated,  and  form  a  very  good  collec¬ 
tion  on  the  subject.— G.  E.  B. 

Plumbers’  Work.— A.  R.  F.  (Falkirk).—' There 
are  a  great  many  works  on  the  above  subject.  A 
very  good  one  is  by  Hellyer,  published  by  Bats- 
ford  ;  another,  entitled  “Plumbing:  a  Text-Book  to 
the  Practice  of  the  Art  or  Craft  of  the  Plumber,” 
by  W.  P.  Bucan,  published  by  Crosby  Lockwood 
&  Co.  Watch  for  papers  in  Work.— E.  I). 

Steam  Engine.— D.  W.S.  (Liverpool).— In  answer 
to  your  query,  I  should  advise  you  to  write  to 
Cassell’s  for,  or  obtain  through  a  newsagent,  the 


following  numbers  of  Work  :  106,  110,  121,  12.5,  131, 
136,  141,  145,  149,  in  which  you  will  find  a  series  of 
articles  entitled  "How  to  Make  a  Quarter  Horse¬ 
power  Steam  Engine,”  and  which,  with  letterpress 
and  working  drawings  combined,  explain  thor¬ 
oughly  how  to  build  an  engine  of  the  size  men¬ 
tioned,  the  bed-plate  being  some  2  ft.  long.  No.  110 
specially  treats  of  the  parts  and  arrangement  of  the 
valve.  You  say  that  you  want  the  engine  to  drive  a 
sawingmachine.butdonotsay  what  size  the  machine 
is,  and  as  I  have  no  idea,  I  must  leave  you  to  judge 
the  size  of  engine  required  to  drive  the  same,  unless 
you  write  again,  giving  more  particulars  of  it. 
Should  you,  in  your  judgment,  require  a  smaller 
or  larger  engine  than  the  one  shown  in  the  draw¬ 
ings,  you  must  reduce  or  enlarge  every  dimension 
in  the  same  proportion  as  you  lessen  or  increase  the 
diameter  of  the  cylinder.— P.  B.  H. 


Lever  Lock  Spring.  — C.  M.  (London,  N.).— 
Drive  out  the  broken  spring  with  a  fine  bradawl, 
and  fix  the  new  spring 
in  the  same  slot  that 
held  the  old  one,  bend¬ 
ing  the  spring  into  the 
shape  shown  in  sketch. 
— T.  W. 

Oak  Polish.  —  Sub¬ 
scriber  TO  “  W  ORK."  — 
Oak  may  be  polished  by 
means  of  wax  polish, 
egg  shell  or  antique,  or 
French  polish.  The  first 
is  suitable  for,  and  gene¬ 
rally  used  on,  floors, 
rendering  them  fit  for  dancing  purposes,  though 
it  is  often  used  for  dados  and  panelling  round 
rooms,  etc.  Its  simplicity  in  using  renders  it 
of  service  to  those  who  have  had  no  experi¬ 
ence  in  French  polishing.  For  this  purpose  we 
require  beeswax  dissolved  by  heat;  then  add  tur¬ 
pentine  in  proportion  of  one  pint  to  one  pound 
of  wax.  This  is  applied  to  the  woodwork  by 
means  of  a  brush  or  flannel ;  elbow  grease  does  the 
rest,  of  which  any  amount  may  be  laid  on,  the  more 
the  better.  Egg  shell  or  antique  is  used,  as  its 
name  implies,  on  old  furniture,  giving  to  the  work 
thus  treated  a  gloss  instead  of  a  shine.  For  this 
purpose  the  foundation  is  worked  up  as  for  polish¬ 
ing— i.e.,  it  is  “  oiled,”  “  filled  in,”  and  “  bodied  up.” 
Then  after  standing  overnight  for  the  polish  to 
harden,  it  is  rubbed  down  with  a  felt  rubber  and 
fine  pumice-powder  till  sufficiently  dull,  then 
finished  by  “  wax  polishing,"  of  which  you  will  find 
fuller  particulars  in  No.  52  of  Work,  page  826. 
French  polishing  requires  more  experience  and 
tact  than  the  former  processes.  It  has  been  fully 
described  in  Vol.  III.  of  Work,  both  in  papers  and 
“  Shop  ”  (see  index).  Briefly,  it  may  be  said  to  be 
as  follows  :  See  that  the  work  is  free  from  dust ; 
then,  assuming  that  it  requires  no  staining,  wipe 
over  with  raw  linseed-oil ;  then  fill  up  the  pores  of 
the  wood  as  much  as  possible  with  a  mixture  of  dry 
finely  crushed  whiting,  coloured  to  match  your 
wood  by  the  addition  of  a  little  dry  yellow  ochre. 
Mix  into  a  paste  the  consist  incy  of  thick  paint  with 
turpentine.  Apply  with  rag,  rub  well  in  crossways 
of  the  grain,  and  wipe  off  clean ;  it  is  then  ready  to 
polish.  Prepare  a  rubber  of  white  wadding,  in  size 
according  to  the  job  you  have  in  hand— a  piece  6  in. 
square  will  make  a  useful  workable  size— and  wet  it 
with  polish.  Cover  the  rubber  with  a  piece  of 
clean  soft  rag,  and  twist  the  ends  together,  bringing 
it  tight  over  the  face  of  the  rubber,  which,  in  shape, 
should  now  resemble  a  pear  cut  in  half ;  then  pro¬ 
ceed  to  rub  over  your  job  in  0  circular  motion ; 
glide  on,  glide  off,  and  keep  constantly  on  the  move. 
When  dry,  wet  again  with  polish,  this  time  putting 
a  spot  or  two  of  oil  on  the  face  to  prevent  it  from 
sticking.  Thus  continue  to  work  till  you  have  a 
sufficient  body  of  polish  on ;  then  set  aside  for  at 
least  a  few  hours  to  allow  for  sinking.  Take  up 
the  work  again,  and  proceed  as  before,  till  the 
grain  appears  quite  full,  and  all  appears  perfectly 
level ;  then  gradually  thin  out  the  polish  in  your 
rubber  by  using  more  spirits  and  less  polish;  till 
the  work  looks  semi-lustrous  or  cloudy  with  oil,  to 
remove  which  we  require  a  rubber  of  clean  wad¬ 
ding  prepared  as  for  polishing ;  and  on  the  use  of 
this  depends  whether  our  work  can  be  classed 
good,  bad,  or  indifferent.  Its  object  is  to  remove 
the  oil  and  increase  the  lustre.  Make  the  rubber 
fairly  damp  (not  wet)  with  methylated  spirits,  and 
apply  gently  to  your  work,  rubbing  lengthwise, 
using  pressure  as  it  gets  drier.  Repeat  till  satis¬ 
faction  is  gained.  I  need  hardly  remind  you  that 
no  oil  is  used  in  finishing,  and  that  all  polishing 
should  be  done  in  a  good  light,  and  a  clean  and 
warm  room.  The  polish  can  be  made  by  dissolving 
about  6  oz.  of  best  orange  shellac  in  one  pint  of 
methylated  spirits,  or  rectified  naphtha  :  some  pre¬ 
fer  the  former,  as  it  works  slower,  and  is  more 
agreeable  to  use.  The  more  experienced,  or,  rather, 
those  who  wish  to  get  over  their  work  more 
quickly,  prefer  naphtha.  In  conclusion,  I  would 
say  Nil  desperandum.— Lifeboat. 

Sewing-Machine  for  Fret  Cutting.— H.  W. 
(Halifax).—  As  you  can  cut  the  frets  fairly  well  by 
hand,  and  desire  to  cut  them  more  quickly,  the 
policy  of  buying  a  sewing-machine  to  convert  into 
a  fret-machine  is  not  one  of  the  happiest.  You  would 
find  yourself  handicapped  in  many  ways,  unless  you 
are  a  skilled  mechanic  ;  and  to  call  in  any  such  help 
would  add  greatly  to  the  cost.  Far  better,  to  my 
mind,  to  go  on  cutting  by  hand  till  such  time  as 
you  can  afford  a  machine  made  specially  for  the 
purpose,  which  can  now  be  done  very  cheaply. 


430 


WORK 


[No.  183 — September  17,  1892, 


Write  to  the  firms  who  advertise  in  Work  for  cata¬ 
logues,  not  forgetting  the  Britannia  Company,  who 
often  have,  I  believe,  some  second-hand  ones  on 
sale.  You  might  also  write  to  E.  Preston,  tool  mer¬ 
chant,  Snow  Hill,  Birmingham  :  also  Paul  Metz, 
Bull  Ring,  Birmingham.  The  latter  firm  can  supply 
a  German-made  machine  that  can  be  affixed  to  any 
table  or  bench,  and  works  by  means  of  a  wheel 
somewhat  similar  to  a  sewing-machine,  only  that 
the  wheel  is  more  conveniently  situated,  or  he  sells 
same  machine  with  an  adjustable  treadle  attach¬ 
ment.  Had  you  already  got  in  your  possession  a 
stand  and  machine  the  case  would  be  different, 
then  I  should  advise  you  to  obtain  No.  138  of  Work, 
November  7th,  1891,  and  turn  to  page  540.  where  you 
will  find  an  illustrated  reply  in  •‘Shop”  to  a  query 
similar  to  yours.  For  further  particulars  on  fret- 
machines,  refer  to  No.  114,  page  155,  and  No.  133, 
page  461.— Lifeboat. 

Weights  and  Measures. — I.  H.  K.  (No  Ad¬ 
dress).—!  think  the  book  entitled  “  Weighing  and 
Measuring,  The  Science  of,  and  the  Standards  of 
Measure  and  Weight,”  by  H.  W.  Chisholm,  Warden 
of  the  Standards,  price  4s.  6d.,  is  the  one  that  would 
suit  you  best.  I  do  not  know  the  publishers,  but 
you  could  obtain  it  through  the  Britannia  Co.,  Col¬ 
chester.— E.D. 

Telephone.— D.  B.  (Glasgow).—  You  ask  for  in¬ 
structions  for  making  a  mechanical  telephone,  and, 
in  your  letter,  go  on  to  describe  what  you  have 
done,  which  seems  to  cover  the  whole  ground.  I 
would  advise  you  to  stick  to  the  ferrotype  for  the 
diaphragm,  and  use  two  rings  of  indiarubber  back 
and  front  to  insulate  the  sound.  Be  sure  that  the 
diaphragm  is  flat  and  taut  like  a  drumhead,  and 
that  the  conducting  wire  is  straight  out  from  the 
centre  of  the  plate.  It  is  not  necessary  to  rivet  the 
wire  to  the  plate ;  you  could  use  a  small  brass  nut. 
It  does  not  matter  whether  the  wire  has  to  go 
straight  or  turn  comers.  It  must,  however,  be 
strained  very  tight,  and  at  corners  an  insulator  of 
rubber  must  be  used  to  pass  the  wire  through.  The 
great  point  is  to  keep  the  line  from  touching  any 
object  whatever,  except  the  insulators.  There  is  a 
special  wire  sold  for  the  purpose.  The  usual  method 
of  calling  attention  is  by  tapping  with  a  wooden 
instrument  upon  the  nut  or  button  of  the  dia¬ 
phragm.  I  shall  be  pleased  to  help  you  further  if 
you  are  not  successful  There  is  no  need  of  a  sketch, 
as  a  box  of  any  shape,  with  an  opening  in  front  to 
serve  as  mouthpiece,  is  all  that  is  required. — W.  D. 

Optical  Lantern.— A.  J.  S.  (Canterbury). — Your 
question  is  not  very  definite,  and  I  am  in  doubt 
as  to  whether  you  intend  to  purchase  the  con¬ 
densers  and  objective  ready  mounted,  or  desire  to 
mount  the  lenses  yourself.  In  the  former  case,  you 
will  need  a  4  in.  compound  condenser  mounted  in  a 
brass  cell ;  also  an  objective  having  a  focus  suitable 
to  your  requirements.  The  condenser  is  simply 
made  to  slide  into  the  collar  of  the  stage  plate  (Fig. 
21,  page  624,  Yol.  II.),  to  which  it  is  secured  by 
means  of  a  bayonet  catch,  so  that  it  is  removable  at 
will.  The  objective  mount  is  made  to  screw  into  a 
flange  or  collar  brazed  on  to  the  outer  end  of  the 
draw-tube  of  the  stage  front  in  the  manner  shown 
by  Fig.  2,  page  205,  VoL  HI.  This  draw-tube  is  a 
5  in.  length  of  tubing  made  to  slide  over  the  tube  of 
the  outer  stage  plate  (see  Fig.  24,  page  624,  Vol.  n.). 
Should  you  desire  to  mount  the  lenses  yourself,  you 
can  mount  the  condenser  in  the  manner  described 
in  answer  to  J.  H.  J.  J.,  page  413,  Vol.  I.  The  lenses 
shown  in  Fig.  1  on  the  above-named  page  should  be 
placed  about  (  in.  apart.  For  the  objective,  you 
can  employ  a  pair  of  plano-convex  lenses,  placed 
about  £  in.  apart,  as  shown  in  Fig.  2  on  the  above- 
named  page.  You  will  find  much  additional  in¬ 
formation  respecting  better  class  of  objectives  in 
the  reply  to  F.  J.  D.,  page  219,  Vol.  H.;  and  Fig.  44, 
page  776,  shows  clearly  the  disposition  of  the  various 
portions  of  the  lantern  body.— C.  A.  P. 

Tower  Bridge.  —  W.  R.  (London).  —  The  only 
certain  method  of  obtaining  a  fully  dimensioned  set 
of  drawings  for  the  purpose  of  making  a  cardboard 
model,  correct  in  every  detail,  would  be  to  gain 
the  engineer's  consent  to  your  preparing  tracings 
or  copies  of  the  working  drawings;  but,  should 
this  be  granted,  you  will  find  it  a  long  j  ob,  as  there  is 
a  great  deal  of  machinery  in  connection  with  this 
structure.— F.  C. 

Hydraulic  Power  Machine.  — Novice. —  The 
reason  why  screwing  down  the  inlet-valve  does  not 
reduce  the  quantity  of  water  used  is  that  the 
cylinder  must  be  filled  at  each  stroke,  and  water 
being  practically  inelastic,  the  quantity  will  be  the 
same  for  each  complete  stroke.  The  effect  of  screw¬ 
ing  down  the  inlet- valve  is  to  reduce  the  speed  of 
the  machine.— F.  C. 

HI. — Questions  Submitted  to  Readf.rs. 

*„*  The  attention  and  co-operation  of  readers  o/Work  are 
invited  for  this  section  of  “  Shop.” 

Razor  Grinding.— Shaver  writes;— “I  would 
be  much  obliged  for  any  information  as  to  rigging 
up  an  appliance,  wheels,  etc.,  for  razor  grinding.” 

Fret  Machine. — A.  B.  D.  (South  Shields)  writes : — 
“  Will  any  reader  kindly  give  me  the  necessary  in¬ 
formation  to  make  a  fret  machine  of  wood  with 
small  lathe  attachment  1 ” 

Foot  Lathe.— Constant  Reader  of  “Work” 
wr’tes  : — “  Would  any  kind  reader  give  me  a  sketch 
of  a  foot  lathe,  as  I  should  like  to  make  one 
myself?” 

Catching  House-Flies.— W.  W.  (Wembley) 
writes  : — “I  shall  be  glad  to  know  how  to  make  the 


sticky  solution  that  is  put  on  those  papers  called  the 
‘  Fly  Cemetery’ ;  also  to  know  where  they  breed  and 
when,  and  if  there  is  any  really  effectual  way  of 
keeping  them  down.” 

Sofa  or  Couch. — G.  H.  (Ashford)  writes  : — “  Will 
some  kind  reader  of  Work  give  me  a  rough  sketch 
of  an  easily  constructed  sofa  or  couch,  to  be  about 
5  ft.  6  in.  long,  and  constructed  from  teak  ?  ” 

Crane. — J.  W.  (Askam-in-Fumess)  writes : — 
“  Will  some  reader  give  me  particulars  as  to  how  to 
fit  up  a  jib-crane  with  rack,  for  a  foundry  40  ft.  long 
and  30  ft.  wide,  the  crane  to  lift  about  3  tons  ;  also 
the  best  means  to  adopt  in  making  kitchen  ranges, 
etc.  ?” 

Pyrotechny. — C.  A.  J.  (Ma nchester)  vv ri tes : — “As 
a  subscriber  I  ask  if  some  reader  could  kindly  inform 
me  of  a  good  book  on  the  science  of  pyrotechny  and 
pyrotechnic  chemicals  ?  ” 

Minor  Industries.— Terranova  ( Newfound¬ 
land )  writes : — “  I  want  to  establish  some  minor 
industries  here,  such  as  album-making,  toys,  brass 
photo  frames,  purses.  I  wish  to  know  whether  I 
can  get  books  which  describe  the  manufacture  of 
these  articles.” 

Indiarubber.— S.  H.  S.  (Bamsbury)  writes  :— 
“  Could  any  reader  of  Work  kindly  inform  me  how 
to  dissolve  indiarubber  and  cast  figures,  also  the 
kind  of  mould  used  ?  ” 


IV.— Questions  Answered  by  Correspondents. 


Monogram  “  S.  W.”  for  Painting.— C.  K.  (Strat¬ 
ford)  writes  “  In  Work,  No.  160,  page  62,  S.  W. 
(Chesham)  asks  for  a 
monogram.  I  trust  this 
one  may  suit  him.” 

Newtonian  Tele¬ 
scope.— O.  K.  (No  Ad¬ 
dress)  writes  to  H.  W. 

(Byfield):  - “It  H.  W. 
applies  to  Messrs.Holland 
&  Son,  42.  Newington 
Green,  London,  N.,  he 
will  be  able  to  obtain 
speculum  and  flats  that 
he  requires.”  —  [Surely, 
too,  Caplatzi,  who  adver¬ 
tises  in  Work,  keeps  “S.  W.”  Monogram, 
these  in  stock !— Ed.] 

Small  Power  Engine.— E.  C.  W.  (Clapham) 
writes,  in  answer  to  Halifax  (see  No.  166,  page 
158) “  Your  exhaust  port  in  your  cylinders  should 
not  be  less  than  |  in.  by  1J  in. :  by  having  these  too 
small  you  incur  back-pressure  ;  also  your  crank 
shaft  should  net  be  less  than  3 in.  diameter.  Piston- 
rods  should  be  I  in.  diameter  steel ,  and  the  supply 
pipe  for  both  cylinders  If  in.  diameter.  You  might 
use  the  same  size— viz..  If  in.— for  exhaust  of  each 
engine.  Your  fly-wheel  should  be  about  4  ft.  diame¬ 
ter,  and  not  weigh  less  than  4  cwt.  If  you  are  not 
going  to  drive  off  this  wheel,  you  may  have  one  as 
large  as  5  ft.  or  5  ft.  6in.  In  this  case  it  would  be  as 
well  to  have  a  bearing  each  side  of  wheel.  Your 
engine,  if  at  all  suited  for  coupling,  should  give 
better  results  when  coupled  than  separated.  With 
cylinders  4  in.  bore  and  8  in.  stroke,  and  boiler  pres¬ 
sure  at  50  lb.,  your  engine  would  be  about  equal  to 
four-horse  power.’’ 


“  W.H.R.”  Monogram.— F.  J.  K.  (Tufnell  Park) 
writes  : — “I  shall  be  pleased  if  this  monogram  will 
suit  W.  H.  R.  (Com¬ 
mercial  Road)  (see  No. 
168,  page  190).” 

Mail-Cart  Design.— 
M.  ( Bishop  Auckland) 
writes  to  Poor  Father 
(see  No.  176.  page  318):— 
Designs  for  three  dif¬ 
ferent  mail-carts  are 
given  in  VoL  I.,  No.  30, 
cf  Work.” 

Asphalte  Paths.  — 

M.  ( Bishop  Auckland) 
writes  to  W.  R.  (St. 
Albans)  (see  No.  176,  page 
318) :  —  “  Prepare  some 
broken  stones  about  1  in.  or  It  in.  mesh.  Then  boil 
the  tar  and  pitch,  and  cover  the  stones  with  it, 
turning  them  over  till  all  are  coated.  The  stones 
should  be  perfectly  dry,  and  should  be  mixed  under 
cover.  Lay  a  foundation  3  in.  thick  of  broken 
stones,  and  lay  the  tarred  stones  1£  in.  thick  and  roll 
with  a  heavy  roller.  Then  cover  with  fine  chippings 
or  gravel  about  fin.  mesh,  and  roll  till  level.  Paths 
made  in  this  manner  will  last  many  years.” 


“  W.  H.  R.”  Monogram. 


Lathe  Change  Wheels.— M.  (Bishop  Auckland) 
writes  to  Turner  (see  No.  177,  page  334) “  You 
can  procure  these  from  Richard  Lloyd  &  Co.,  135 
and  136,  Steelhouse  Lane,  Birmingham.” 

Firewood  Splitting  Machine.— M.  (Bishop 
Auckland)  writes  to  Merchant  (see  No.  177,  page 
334) : — “  You  can  procure  splitting  and  bundling 
machines  for  firewood  from  M.  Glover  &  Co., 
Pottersdale  Works,  Leeds.” 


V.— Letters  Received. 


Questions  have  been  received  from  the  following  corres¬ 
pondents.  aDd  answers  only  await  space  in  Shop,  upon  which 
there  18  great  pressure  P.  F.  A.  i Lewisham) ;  W.  K.  J.  ( Black- 
bean ) ;  A  Constant  Reader  ;  S.  C.  S. :  A.  B.  ( Burslem ) ;  A.  W. 
(Liverpool);  W.  E.  E.  (Manchester);  Worker;  G.  M.  T.  < Lam - 
heth.S.E.)  ;  C.  H.  C.  (Pimlico) ;  Marine  Engineer;  H.  T.  H. 
(Merthyr);  Lathe;  Cam;  W.  A.  ( Edinburgh );  Gunman;  A 
Worker;  F.  W.  ( Walsall ) :  H.  B.  J. (Hailsham i ;  J.  B.  ( Accring¬ 
ton ) ;  A.  F.  (Bow ) ;  A.  J.  (Leytonstone) ;  F.  S.  (Manchester) ;  J.  S. 
(Glasgow) ;  H.  C.  G.  (Islington) ;  G.  W.  B.  (Leeds) ;  AGATE. 


“WORK”  PRIZE  SCHEME. 
FOURTH  COMPETITION. 

“Tourists’  Road,  Water,  or  Rail, 
Travelling  Requisite”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
— such  as  life-saving,  or  in  pleasure  huut- 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (1) 
of  luggage.  For  the  three  best  suggestions 
for  an  “Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “Tourists’ 
Travelling  Requisite  ”  Competition 

will  be  found  in  No.  181  and  subsequent 

issues. 

All  manuscripts  intended  for  the  “  Tourists’ 
Travelling  Requisite  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “Tourists’  Travelling 
Requisite  ”  Competition. 


“WORK”  WEEKLY  CONTENTS. 

Several  subscribers  have  kindly  made  the 
suggestion  to  exhibit  a  weekly  contents  bill 
of  Work  in  their  workshops  and  elsewhere, 
for  the  benefit  of  fellow- workmen  not  already 
subscribers. 

Doubtless  many  others  who  write  express¬ 
ing  their  indebtedness  to  Work  may  be 
similarly  disposed.  If  so,  and  they  will 
furnish  their  names  and  addresses  to  the 
Editor,  such  a  bill  for  exhibition  will  be  sent 
to  them  by  Messrs.  Cassell  &  Co. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [5  r 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [4  r 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  too  Carving,  ioo 
Repouss6,  30  Fret  Brackets,  100  Sien  Writers*  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  postage  free. — F.  Coulthard,  Dailington  Street, 
Bath.  [1  s 

Amateurs  and  Technical  School  Workshop  Managers 
should  call  at  100,  Houndsditch,  London,  and  see  large 
stock,  or  send  2d.  for  the  Monthly  Register,  containing1 
nearly  4,000  lots  of  New  and  Second-hand  Engines,  and 
Engineers’  and  Woodworkers’  Tools,  and  all  kinds  of 
Machinery. — Address,  Editor,  Britannia  Tool  Factory, 
Colchester. 

Best  Book  on  the  Lathe,  including  Screw  Cutting, 
3s.,  post  free.  Published  and  sold  by  Britannia  Co.,  as 
above. 

Electrical  Apparatus,  Castings  and  Parts  for 
Amateurs,  etc.  Lists,  one  stamp. — Atkinson,  Holly  Road, 
Handsworth,  Birmingham.  [12  k 

Water  Motors,  from  5S.  each ;  £  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [3  s 
WORK,  Vol.  I.,  for  sale,  bound,  with  index,  4s.  6d. — 
Watson,  63,  Wood  Street,  City.  [2  s 

For  Sale,  or  exchange  model  engine,  £h.p.  “Demon  ” 

Water  Motor;  new,  30s.  ;  or  offer. — A.  Johnston,  Lhan- 
brj'de,  N.B.  [4  s 
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PILLS. 


THE  WORLD. 


A  WONDERFUL  MEDICINE  for  oil  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEEOHAM,  St.  Helens,  Lancashire, 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9jd„  Is.  ljd„  &  2s.  9d.  each.  Pull  directions  with  each  box. 

KIESES  CHAM’S  TOOT  3E3E  !E»  A  STE, 

i„gredierLr“era^ng1he;aciil  b  C°mp“ed  °f  the  be*’k“"“ 

BEECH  AM  S  TOOTH  PASTE  is  put  up  in  coiiapsible  tubes.  Of  all  Druggists,  or  from  the  Proprietor,  for  O.S  E  SHILDXNO,  postage  paid. 

MiOSOUS  WERANGE  DeiNKS. 

MASON’S  NON-INTOXICATING  BEER.  MASON’S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tern  - 

Ssranee  Win©  or  Cordial,. 

snger,  Orange,  Raspberry,. 
Black  Currant,  Lime  Fruit, 
etc.  One  Tahlespoonfut 
©f  Mason's  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Samp!©  Bottle  of  either 
Essence  or  Extract  sent  on. 
receipt  of  9  stamps,  or  a  bottle- 
of  each  for  25  stamps. 

Agents  Wanted. 
NEWBAU.  &  MASON. 
Nottingham. 

ESTABLISHED  1851. 

TgXXfcXSLBBCXS:  3rS  J\.  JST  3EE  . 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ;£soo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold, 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO’ 
GUINEAS  PER  MONTH  or  A  ^LOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBHCSC  FREEHOLD  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

THE  WORSHIPFUL  COMPANY  OF  CARPENTERS 

IN  CONJUNCTION  WITH 

THE  COUNCIL  OF  KING’S  COLLEGE, 

Architecture  and  Building  Construction  Classes. 

The  Prizes  awarded  in  the  last  year  will  be  distributed  ore 
October  7th  next  at  King’s  College. 

Michaelmas  Term. 

Day  Lectures,  1st  and  2nd  year,  commence  10th  October, 


Day  Lectures,  3rd  year,  commence  14th  October,  1892. 

Evening  Class  Lectures,  Constructional  Drawing  Class, 
and  the  Studio,  commence  10th  October,  1892. 

Quantity  Class,  commences  14th  October,  1892. 

Wood  Carving  School. 

Day  and  Evening  Classes  commence  10th  October,  1892. 

Students  nominated  by  the  Carpenters*  Company  pay 
half  fees.  For  prospectus  apply  to  The  Secretary,  King’s 
College,  Strand  ;  Professor  Bannister  Fletcher,  29,. 
New  Bridge  Street,  E.C.  :  or,  to  Stanton  William 
Preston,  Esq.,  Carpenters*  Hall,  London  Wall,  E.C. 


0*$  IVISH  4WAY  I— Your  Name  in  neat  Rubber  Type, 
your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 

Box,  and  Ink  Distributor  for  9dL,  post  free;  with  Mark¬ 
ing  Ink,  _  »  _ 

-zmmmzxzzzsj, 

bie  amount 

charged.  Nickel  Silver  Pen  ar.d  Pencil  Case,  with 
Name  Stamp,  Nickel  Silver  Name  and  Ad¬ 

dress  Stamp,  9d,r  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.  ;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paver  and 
address  — Crystal  Palace  (John  Bond’s)  Gold  Medal 
Marking  Ink  Works,  75,  Southgate  Road,  London,  N. 


^LAYER’S  NAVY  CUT  is  the  Original,  and  is  only  sold  in  1-oz.  Packets,  and 
2,  4,  8-oz.  &  1-Xb,  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  Sc.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “  NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

^LAYER'S  K\AVY  CUT  CIGARETTES, In 


PATENT  OFFICE 

27  MARTINS  LANE  ' 

LONDON.  E.C, 

INVENTIONS &TRADE  MARKS  REGISTERED 
PATENTS  BOUGHT  &  SCLD„  . 

9  months  protection  50/- 

INVENTORS,GUIDE.CRATISonAPPUCATION 
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FRETWORK  AND  CARVING! 

HIGHEST  AWARD— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS,  VARNISH,  HINGES,  LOCKS, 

And  all  Fittings  for  Fretwork  Articles. 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

The  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/-, 

Ladies’  Sets,  9/-. 

All  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVING,  JOINERY,  PICTURE  FRAMINC,  REPOUSSE,  EMBOSSED 
LEATHER  AND  BURNT-WOOD  WORK- 


W»1I  Bracket  or  Pipe  lUck. 

H  A  R  a  E 


Our  enlarged  Catalogue,  acknowledged  the  most  complete,  with  over  1,000 
Illustrations  and  Miniature  Designs,  free  for  6d. 


No.  m.  w. n  FocieV  (« 


BROS. 


SETTLE, 


YORKS 


No.  567. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur ,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  E.q. 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

**  SlLlCO  ”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  I  t  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Dep6ts,  Ironmongers, 
Stores,  &c.,  or  post  free  trom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

{See  Notice  in  “  Work,"  August  22,  1891.) 


V/OI^K  Prize  Competition 
COUPON. 

“  Improved  Tourists’  Travelling 
Requisite.” 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  "WORK.” 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

In  a  few  seconds  by  using; 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 


marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pnttern 
sheet.post free.  MONOGRAMS: 
2-letter, is.  each;  3-letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


TOOLS!  MECHANICAL  TOOLS! 


GENTLEMENI 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


MELHUISH'S  ““  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  'Tgl  / 

Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEOAl  1884.  GOLD  MEDAL  1890. 

MELHUISH  SON'S  &,  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


J.  E,  LEESON, 

Irlam, 

MANCHESTER. 

MACHINES. 

fOOLg. 
Scientific  and 
Experimental 

Apparatus. 
MODELS. 
List  One  Stamp. 


LATHE  ATTACHMENT. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Sd*ew  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c.. 
&C-,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue ,  150  Illustrations ,  price  bd.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prioes  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203.  SHAFTESBURY  AVENUE ,  J F.C. 

(Late  of  76,  High  holborn). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  Sic. 

Ingleby  Works ,  Brown  Boyd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvaoe,  London,  E.C. 
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WORK  WORLD. 

Cancer  can  be  arrested  by  an  injection 
if  one  of  the  coal-tar  derivatives— methyl 
yiolet.  What  say  the  medical  profession  1 

#  * 

The  Jewish  colonies  planted  in  Argentina 
->y  Baron  Hirsch  are  in  a  deplorable  con- 
lition.  Money  is  not  necessarily  ameliora- 
;ion. 

*  # 

The  efficiency  of  the  electric  motors— of 
LOO  horse-power — on  the  City  and  South 
London  Railway  averages  92  per  cent. 

*  * 

The  Singer,  Elswick,  and  Hadley  cycles 
ire  in  repute  among  Russian  cyclists,  as  the 
■esult  of  the  Moscow  Cycle  Exhibition.  Not 
‘  made  in  Germany  ” ! 

*  * 

Recent  experiments  suggest  that  asbestos 
oaper  is  not  only  of  no  advantage  in  a  floor 
,s  a  protection  against  fire,  but  it  probably 
aids  the  conflagration.  How  ? 

#  * 

A  Frenchman  has  succeeded  in  making 
learls  by  boring  holes  in  pearl  oysters, 
Iropping  in  minute  glass  beads,  and  then 
lermetically  sealing  the  holes.  No  samples 
have  reached  us. 

*  # 

A  canvass  of  the  operatives  throughout  the 
tochdale  cotton  district  on  the  eight-hours 
mestion,  shows  a  great  majority  in  favour 
jf  a  compulsory  eight-hours  day. 

*  * 

The  Coventry  Machinists  Company  have 
decided  to  commence  manufacturing  their 
nachines  in  America  to  avoid  the  heavy 
mport  duty.  The  McKinley  tariff  again  ! 

*  # 

Fire-proof  paper  at  last  !  A  mineral  re¬ 
sembling  asbestos  in  its  properties  has  been 
discovered  in  immense  deposits  in  Columbia, 
lit  is  the  colour  of  amber,  perfectly  trans¬ 
parent,  and  incombustible. 

*  # 

The  box  shape  of  harmoniums  is  fast 
giving  way  to  more  artistic  and  decorative 
rases  made  up  in  the  form  of  davenports, 


bookcases,  and  sideboards  with  bevelled 
glass  panels  and  shelves  for  bric-a-brac,  etc. 
Well  this  is  so,  for  there  is  ample  room. 

#  * 

A  new  pneumatic  tire  for  carriages  of  all 
descriptions  is  made  in  such  a  manner  that 
it  is  impossible  to  puncture  or  burst  it.  An 
unpuncturable  and  unburstable  pneumatic 
tire  for  cycles  would  make  every  cyclist’s 
heart  rejoice. 

*  * 

• 

Three  hundred  and  ninety-three  wood¬ 
laden  vessels,  with  a  tonnage  of  291,844,  have 
entered  Surrey  Commercial  Docks ;  this,  as 
against  300  vessels,  of  216,342  tonnage,  last 
year,  and  96  firewood  ships,  as  compared 
with  70  for  the  same  period. 

*  •  # 

A  paper  church  !  One  has  been  built  at 
Bergen.  The  pulp  was  compressed  by 
powerful  machinery,  and  rendered  water¬ 
proof  with  a  solution,  one  of  the  principal 
constituents  of  which  is  lime.  Fiery  dis¬ 
courses  might  be  dangerous  here. 

*  * 

The  largest  aerolite  ever  known  to  have 
fallen  is  lying  in  the  Caspian  Sea.  Ii  made 
a  terrific  noise  as  it  rushed  through  the  air, 
and  the  white-hot  mass  illuminated  the  sur 
rounding  sea  and  country.  On  its  striking 
the  water  immense  clouds  of  steam  rose,  and 
volumes  of  water  were  thrown  up. 

#  * 

Soap-  and  candle-making  machinery  and 
brick  and  cement  machines  are  wanted  in 
Alexandria.  In  Paraguay,  cotton-gins  and 
presses ;  stills  for  distilling  sugar  cane 
and  orange  leaves  ;  also  decorticating 
machines,  and  agricultural  machinery 
generally  is  required.  Makers — why  not 
look  this  market  up  1 

-*  * 

Peat  compares  unfavourably  with  coal  as 
a  fuel.  In  its  ordinary  condition  it  is  five 
times  more  bulky,  while  it  contains  from 
15  per  cent,  to  25  per  cent,  of  water,  and 
seldom  less  than  10  per  cent  of  ash.  Two 
and  a  half  tons  of  ordinary  peat  only  do  the 
same  work  as  one  ton  of  average  Stafford¬ 
shire  coal. 

*  * 

An  electric  banquet,  with  a  menu  wholly 
cooked  by  electricity,  has  been  given  at 
Ottawa.  This  is  the  first  instance  in  the 
history  of  the  world  of  an  entire  meal  being 


cooked  by  electricity.  Soup,  fish,  boiled, 
roast,  entrees ,  vegetables,  pudding,  pastry, 
fruits,  were  all  there.  Bravo,  Messrs.  Ahearn 
and  Soper,  who  have  solved  the  electric 
cooking  problem ! 

*  # 

Sailors’  wages  in  Southern-going  steamers 
were  £2  10s.  ;  and  firemen,  £2  15s.  per 
month,  four  years  ago  ;  and  Western-going 
traders  paid  sailors,  £3  10s. ;  and  firemen, 
£4.  The  Union  was  formed,  and  wages  rose 
to  what  they  now  are  for  Southern  vessels, 
£4  to  sailors,  and  £4  10s.  to  firemen ;  on 
Western  vessels,  sailors,  £4  10s. ;  and  fire¬ 
men,  £5. 

*  * 

While  many  improvements  have  been 
effected  in  the  interior  of  pianos,  the  exterior 
case  remains  with  us  as  of  old.  True,  the  silk 
and  fret  have  given  place  to  panels  incised, 
and  marqueterie  and  screw  in  legs  have 
made  way  for  bracket  trusses,  but  beyond  this 
variation  there  is  a  striking  similarity  cf 
design  amongst  all  makers.  There  is  ample 
scope  in  the  piano  case  for  inventive  genius 
and  design.  What  is  needed  is  something 
that  will  harmonise  better  with  its  surround¬ 
ings  and  capabilities. 

#  * 

An  automatic  letter  distributor  is  at  work 
in  Geneva.  In  the  lofty  buildings  a  common 
letter-box  is  fitted  with  compartments  corre¬ 
sponding  with  each  storey.  When  the  post¬ 
man  puts  the  letters  into  this,  an  electric 
circuit  is  closed,  and  an  electro-magnet  opens 
a  valve  whence  water  flows  into  a  cylinder 
connected  by  a  chain  with  the  letter-box. 
As  this  ascends  it  discharges  its  letters  at 
the  proper  flats,  and  on  reaching  the  highest 
floor  the  water  is  discharged  and  the  letter¬ 
box  returns  to  the  ground  floor. 

#  * 

The  largest  vessel  in  the  world— the  Cam¬ 
pania — is  expected  to  cross  the  Atlantic  in 
five  days  and  a  quarter!  Her  length  is 
600  ft.,  being  only  92  ft.  shorter  than  the 
ill-fated  Great  Eastern.  Her  machinery 
consists  of  twin  screws  of  phosphor-bronze, 
driven  by  two  pairs  of  triple- expansion 
engines,  each  of  15,000  indicated  horse¬ 
power.  With  the  exception  of  the  rudder, 
which  had  to  be  made  at  Krupp’s  works, 
the  whole  of  the  vessel  is  of  British  con¬ 
struction.  Why  not  the  rudder  1 
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COMBINATION  INKSTAND  AND  PEN- 
RACK. 

BY  THE  OFFICE  BOY. 


The  want  of  a  compact  inkstand  and  pen 
and  paper  rack  for  office  use,  to  replace  an 
old-fashioned  affair  of  some  years'  standing 
(a  “  treasure  of  the  guv’nor’s  ”),  without  ex¬ 
pending,  from  a  not  overflowing  exchequer, 
the  required  20s.  or  30s.  necessary  to  pur¬ 
chase  such  an  article,  as  well  as  for  the 
pleasure  experienced  in  executing  little 
jobs  like  this  (and  at  which  he  is  better 
suited  than  in  describing  “  how  to  do  it  ”), 
set  the  writer  considering  what  could  be 
done  in  the  amateur’s  workshop.  Result, 
the  successful  production  of  a  handy  little 
piece  of  office- table  furniture,  if  we  may 
so  call  it,  which  cost  at  the  utmost  limit 
3s.,  requiring  no  other  than  ordinary 
joiners’  tools  in  the  making  thereof ;  al¬ 
though  if  the  reader  is  the  happy  possessor 
of  a  lathe — to  which  a  small  circular  saw 
arrangement  is  added — a  deal  of  labour  is 
saved  in  cutting  the  necessary  rabbets, 
grooving,  etc. 

The  material  is  j  in.  mahogany,  of  which 
from  a  local  boat-builder  the  writer  ob¬ 
tained  a  quantity  of  odd  pieces — as  much 
as  he  could  conveniently  carry  away— for 
the  sum  of  Is.  3d.,  and  which  was  of  just 
the  right  thickness  for  the  job.  Take  care 
to  pick  up  the  pieces  in  which  the  grain 
runs  straight ;  this  will  probably  save  a 
lot  of  unparliamentary  language  in  sub¬ 
sequent  manipulation.  Three  glass  (or 
porcelain)  inkpots  are  required,  which  can. 
be  bought  at  most  stationers  (cost,  glass 
ones— four  for  6d. ;  a  spare  one  is  handy  in 
case  of  accidents) ;  also  two  small  drawer 
knobs  (glass  ones  look  well,  cost — 3d.  each), 
and  three  small  brass  knobs  for  the  slides 
to  inkpots  (cost — Id.  each  at  any  shop 
where  fret  material  is  kept). 

Now  to  commence.  First  cut  two  side 


also  a  piece  (m)  for  back,  8§-  in.  long  by  3  in. 
wide,  and  a  wider  piece  (n)  for  same,  8|  in. 
long  by  5J  in.  wide  (J  in.  thick  when  planed). 
Carefully  plane  up,  and  with  a  fret-saw  cut 
the  ornamental  part  “to  taste” — as  the 
cookery  books  say — in  fact,  here  is  an  oppor¬ 
tunity  for  a  little  display  of  fretwork. 

Cut  out  a  piece  in  right-hand  side-piece 
for  the  side  drawer,  2}  in.  long  by  1|  in. 
wide,  as  shown  in  dotted  lines  in  Fig.  2b 


pieces  of  the  shape 
and  size  shown 
(a,  a,  A,  a,  Fig.  26), 
and  which  must  be 
of  rather  thicker  stuff 
than  the  other  parts, 
viz.,  in.  when 
planed  up  (remem¬ 
ber  this  when  visit¬ 
ing  the  boat-builder’s 
yard).  Carefully 
square  these  pieces 
up,  just  slightly 
rounding  off  the 
edge  at  ax,  finishing 
off  with  sand-paper. 

Cut  a  groove  in 
each  piece,  as  shown 
at  E,  F  hi-  wide  by 
-Jr  in.  deep,  and  also 
one  in  each  piece  as 
shown  at  f  for  par¬ 
tition  (this  is  where 


Fig. 


Fig.  2b. 
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front  (s),  cut  it  down  J  in.  from  bottom  edge 
to  form  front  of  bottom  drawer  (t),  and 
screw  on  the  top  piece  to  sides  with  four  . 
brass  screws.  The  two  middle  rabbet  j 
pieces  (H  n)  can  now  be  fitted  across  ancl 
glued  or  nailed  to  the  piece  p,  which  carries- 
the  pots,  care  being  taken  to  get  them  quite 
parallel.  Unscrew  the  front  (s)  again  and 
fit  in  the  three  covers,  size  of  which  is  2| 
in.  by  2f  in.  by  in.,  which  should  be  made1 
to  work  easily  in  the  grooves. 

Next  fit  in  a  piece  for  the  front  (w)„ 
into  the  grooves  previously  cut  in  sides  is, 
cutting  notches  in  the  rabbet  pieces,  so 
that  this  front  comes  down  on  to  the 
covers,  of  course,  just  leaving  space  for 
the  covers  to  work  freely.  Three  strips 
should  be  fixed  in  front  as  at  X ,  so  that 
the  covers  do  not  come  up  to  the  front 
by  this  much.  A  slight  “  bead  ”  should 
be  cut  in  front  end  of  cover  to  make  a 
finish.  Finish  off  and  sand-paper  the 
covers,  and  screw  on  the  front  again— 
just  rounding  off  the  top  of  same — pre¬ 
viously  to  which,  however,  the  partition 
(y)  must  be  fitted  in  the  grooves  made  in 
side-pieces.  This  can  either  be  made  by 
planing  down  a  -J  in.  board,  or  a  piece 
of  common  fretwood  J  in.  thick  can  be 
used.  The  front  drawer  should  now  be 
fitted  together,  for  the  bottom  of  which 
use  a  piece  of  the  aforesaid  fretwood. 
Nail  on  the  pieces  X  to  the  front  with 
four  fine  brads,  brad-punch  them  in,  and 
fill  up  with  putty. 

Next  we  can  proceed  to  make 
the  side  drawer,  for  which  no 
description  is  necessary,  except 
that  it  should  be  made  of  the; 
aforesaid  Jin.  fretwood,  so  as  to; 
economise  space. 

It  will  be  seen  that  the  botton 
and  sides  are  lei 


Combination  Inkstand  and  Pen-Rack.  Fig.  1. — Front  View,  with  Front  Piece  (S)  removed.  Fig.  2.— Side 
View,  with  Side  Piece  (A)  removed.  Fig.  2  a. — Brass  Pen-Rack  Fittings.  Fig.  2  b.—  Side  showing 
Rabbet,  Ledger  Pieces,  etc.  Fig.  3. — Plan. 


the  circular  saw  with  adjustable  table  comes 
in  very  handy,  but  of  course  it  can  be  done 
with  an  ordinary  rabbet-plane). 

Next  prepare  two  rabbet  pieces,  5  in.  long, 
of  the  section  shown  at  Fig.  1,  h,  and  two 
pieces  like  J,  Fig.  1.  These  can  be  either 
cut  with  rabbet-plane  or  the  circular  saw  ; 
in  the  latter  case  the  top  piece,  n.j,  must 
be  glued  and  nailed  on  with  pin  brads.  Fix 
the  piece  J  on  sides  as  shown  at  Fig.  26,  and 
nail  on  a  short  ledger  piece  below  at  R,  same 
width  as  the  rabbet. 

!  Prepare  a  piece  for  the  bottom  6  in.  wide 
by  9  in.  long  (l),  rounding  off  the  edges  with 
the  plane  and  finishing  off  with  glass-paper  ; 


(this  should  be  carefully  done  with  a  fine 
fret-saw),  and  a  commencement  can  now  be 
made  to  build  up.  Nail  or  screw  (small 
brass  screw's  are  best — No.  8)  side-pieces  to 
bottom  and  carefully  fix  on  the  two  back- 
pieces  m  and  n,  seeing  that  all  is  nice  and 
square.  Cut  out  a  piece  (p)  for  the  inkpots, 
2f  in.  wide  and  just  thick  enough  to  fit  on 
the  ledgers  at  K.  Cut  out  the  holes  either 
with  a  large  centre-bit  or  fret-saw,  so  that 
the  pots  fit  in  comfortably,  and  do  not  shake 
about.  Fix  a  narrow  ledger  along  the  bot¬ 
tom  at  the  back  end  to  form  runner  for  side 
drawer  (r),  also  one  at  r,  Fig.  2. 

Next  get  out  a  piece  J  in.  thick  for  the 


into  the  end  piece 
as  at  o,  (Fig.  3);  alsc 
that  two  narrow 
strips  are  fixed  or 
each  side  to  forir 
runners  o3,  o4  ;  tht 
bottom  pieces  o4  neeo 
not  be  more  than  1 
in.  or  3  in.  long,  anc 
fixed  at  the  back  end 
of  drawer  to  fom 
guides  to  prevent 
wobbling  about 
Prepare  a  piece  o’ 
stuff  for  the  lid  b 
8|  in.  by  2  in.,  and 
a  piece  (c)  which  i 
fixed  across  and  oi 
the  top  of  side 
pieces,  and  to  whicl 
the  lid  is  attachec 
with  a  couple  o 
fancy  hinges. 

This  lid  is  rnadt 
to  form  a  pen-racl 
1  by  the  aid  of  tin 


twm  little  brass  fittings  (d,  d),  which  arc 
cut  out  of  stout  sheet  brass  with  fret 
saw  (shown  in  detail  at  Fig.  2a).  The 
supports  are  soldered  or  sweated  on  am 
fixed  to  lid  with  two  _  fine  brass  screws 
Two  pieces  of  stuff  J  in.  thick  are  cuttc 
shape  (6  6)  and  fixed  on  lid  flush  with  sides 
a,  to  form  guides  and  also  to  keep  the  pern 
in  their  places.  Some  sort  of  a  stop  musi 
be  fixed  on  bottom  of  these  to  prevent  the 
lid  being  opened  further  than  just  upright. 

The  two  letter-racks  can  be  cut  out  to  tast< 
— in  fact,  here  is  another  opportunity  for  t 
little  fancy  fretwork  which  would  look  verj 
effective. 
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The  memorandum  tablet  is  a  piece  of 
opal  plate  (if  the  reader  is  an  amateur  pho¬ 
tographer  he  will  no  doubt  have  a  “  waster  ” 
to  cut  up  for  this)  cut  to  size  (2f  in.  by  4  in.), 
the  edges  bound  with  a  piece  of  bookbinders’ 
cloth  and  finished  off  with  a  tag  of  same 
material  at  the  top.  This  tablet  can  be  let 
into  top  as  shown  at  e,  so  as  to  get  as  much 
writing  surface  as  possible,  and  with  a  soft 
blacklead  pencil  can  be  written  upon  both 
sides. 

Four  wood  knobs  are  turned  up  for  the 
feet,  of  sufficient  thickness  to  allow  a  good 
stout  piece  of  sheet-lead  being  screwed  on 
bottom  of  stand.  This  will  prevent  our 
“  imposing  edifice  ”  from  being  accidentally 
overthrown  during  the  matutinal  process  of 
being  dusted  by  a  too  energetic  “  domestic.” 
This  will  bring  us  to  about  the  finish  of  our 
job,  and  a  vigorous  scrubbing  with  sand¬ 
paper,  followed  by  the  application  of  two  or 
three  coats  of  good  varnish,  should  “  com¬ 
plete  the  contract.” 

If  any  further  information 
is  required,  the  writer  will 
be  pleased  to  furnish  it  to 
any  who  may  ask  for  it 
through  “  Shop.” 


6  ft.  long  by  2  ft.  6  in.  wide,  and  I  consider 
the  height  should  be  about  3  ft.  The  draw¬ 
ings  are  not  drawn  to  scale,  but  they  are 
supposed  to  be  for  a  bench  8  ft.  long  and 
2  ft.  6  in.  wide,  but  the  makers  will  be  able 
to  get  their  measurements  from  them  easily 
enough.  And  now  for  the  frame  first.  Fig. 
1  shows  plan  of  top  of  frame.  Fig.  2  the 
elevation  of  left-hand  side  when  standing 
at  end  a.  Fig.  3,  elevation  of  right-hand 
side.  Fig.  4,  elevation  of  end  a  (Figs.  1,  2, 
and  3),  and.  Fig.  5  shows  plan  of  top 
after  table  is  on  and  bench  complete. 
I  think  the  drawings  are  sufficiently  self- 
explanatory  as  far  as  the  framework  is 
concerned,  but  as  to  the  wheels  and  driving 
apparatus,  perhaps  it  will  not  be  so.  As 
will  be  seen  at  once,  this  is  quite  different 
from  any  saw-bench  in  the  market,  and  I 
will  give  my  reasons  for  making  it  so.  It  is 
usual  in  hand-saw  benches  for  the  handle 
for  turning  the  saw  to  be  on  the  fly-wheel, 


HOW  TO  MAKE  A  HAND- 
POWER  CIRCULAR- 
SAW  BENCH. 

BY  “  CHOPSTICK.” 


Introduction — Size  of  Bench 
—Description  of  Drawings 
—  Explanation  of  Me¬ 
chanism  BY  WHTCH  THE 
Maximum  of  Speed  and 
Power  is  obtained  by  the 
Expenditure  of  the  Mini¬ 
mum  of  Strength— Where 

TO  OBTAIN  THE  IRON  WHEELS 

Required  —  The  Driving 
Wheel  —  Alter  native 
Method  of  Driving  without 
Cog-wheels — The  Table  or 
Top  — The  Fence— Conclu¬ 
sion. 

This  short  paper  is  written 
in  reply  to  a  correspondent 
who  requested  me  to  give  a 
description  of  a  saw-bench 
which  could  be  worked  by 
hand  inthe“Shop”columns; 
but  as  I  felt  that  I  could  neither  do  myself 
credit,  nor  give  my  correspondent  satisfaction, 
in  the  necessarily  short  description  which  1 
should  be  able  to  crowd  into  the  already 
overflowing  columns  of  “Shop,”  I  promised 
to  write  an  article  on  the  subject  at  my  first 
opportunity;  and  accordingly  I  am  now  about 
to  fulfil  that  promise,  and  I  trust  that  not 
only  the  reader  who  asked  for  the  informa¬ 
tion,  but  a  good  number  of  others,  will  be 
benefited  by  the  same. 

As  it  is  very  unlikely  that  anyone  would 
be  likely  to  attempt  to  make  such  a  machine 
who  was  not  able  to  understand  the  framing, 
etc.,  of  the  bench  without  instructions,  I 
shall  not  waste  time  and  space  in  minutely 
describing  the  method  of  setting  out  and 
cutting  every  mortise  and  tenon  ;  but  shall 
content  myself  with  giving  general  direc¬ 
tions  only,  leaving  it  to  each  individual 
reader  to  use  his  own  ability  in  construc¬ 
tion,  as  it  really  matters  very  little  in  what 
way  the  frame  is  made,  so  as  it  is  firm  and 
strong,  and  likely  to  keep  so,  which  will  be 
secured  by  using  good,  well-seasoned  timber, 
and  fitting  it  well  together.  The  size  of  the 
bench  must  be  regulated  according  to  the 
kind  of  work  which  it  is  required  for;  a  use¬ 
ful  size  for  a  joiner’s  shop  would  be  about 
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Hand-Power  Circular-Saw  Bench.  Fig.  1.— Plan  of  Top  of  Frame.  Fig.  2.— Elevation 
of  Left-hand  Side.  Fig.  3.— Elevation  of  Right-hand  Side.  Fig.  4.— Elevation 
of  End.  Fig.  5. — Plan  of  Top,  showing  Position  of  Wheels,  Spindles,  and 
Saw.  Fig.  6. — Method  of  cutting  Circles  out  of  Straight  Board.  Fig.  7.— 
Section  of  Driving  Wheel  Fig.  8.— Elevation  of  Centre  Part  of  ditto.  Fig.  9. — 
Plan  of  Fence.  Fig.  10. — End  Elevation  of  ditto. 


off  which  a  strap  leads  to  a  small  rigger  on 
the  saw-spindle.  Now  by  this  method  the 
fly-wheel  is  never  going  fast  enough  to  act 
as  it  is  intended  to  do,  unless  the  man  who 
turns  it  does  so  at  a  terrific  rate,  and  such  a 
rate  will  soon  knock  up  any  man;  and  this, 
I  think,  is  the  reason  why  the  hand  circular 
saws  are  not  more  used  than  they  are.  Now 
look  at  the  method  which  I  recommend,  and 
see  which  looks  best. 

The  man  turns  a  light  wooden  wheel  (b) 
(the  same  letters  apply  to  all  the  figures); 
off  this  a  strap  leads  to  a  small  wheel  (c), 
the  spindle  of  which  runs  through  the  bench 
and  carries  a  large  cog-wheel  (d),  and  this 
engages  with  a  small  pinion  (e),  which  is 
mounted  on  the  saw-spind’e,  and  which 
spindle  is  continued  beyond  the  pinion  so  as 
to  carry  the  fly-wheel  (f).  Now  if  the 
driving  wheel  (b)  is  3  ft.  in  diameter,  and 
the  small  wheel  (c)  1  ft.,  and  this  in  turn 
carries  a  cog-wheel  1  ft.  9  in.,  and  this  drives 
a  pinion  4|  in.  in  diameter,  we  are  sending 
round  the  fly-wheel  at  the  rate  of  about 
thirteen  times  to  one  turn  of  the  driving 
wheel,  as  against  once  in  the  ordinary  way  ; 
and  this  will  give  a  great  deal  more  power, 
without  a  corresponding  amount  of  hard 
work,  though  of  course  there  will  be  a 


certain  amount  of  friction  to  get  over,  but  if 
the  bearings  are  well  fitted,  this  will  not  be 
much ;  at  any  rate,  it  is  nothing  compared 
v,  ith  the  advantages  to  be  gained. 

One  objection  which  will  be  made  to  this 
method  will,  no  doubt,  be  the  cost  of  the 
wheels  required.  This  can  be  got  over  by 
using  wooden  wheels  for  the  driving  wheels 
(b  and  c),  a  method  of  making  which  I  will 
describe  before  I  close  the  paper  ;  and  any¬ 
one  who  is  living  in  either  an  agricultural 
or  in  a  manufacturing  district  will  be  able 
to  get  the  cog-wheels  and  also  the  fly-wheel 
cheaply  second-hand,  and  may  also  be  able  to 
get  the  necessary  spindles  and  bearings  as 
well ;  but  if  this  is  done,  the  whole  must  be 
obtained  before  the  frame  is  made,  so  that 
the  bearings,  etc.,  can  be  placed  at  exactly 
the  proper  places.  It  is  for  this  reason  that 
I  did  not  make  my  drawings  to  scale,  so  as 
not  to  confine  anyone  to  any  size.  It  will 
be  as  well  to  bear  one  thing  in  mind  :  that 
the  heavier  the  fly-wheel  the 
easier  it  will  run,  and,  at 
the  same  time,  the  stronger 
the  frame  of  the  bench  must 
be.  The  drawings  show  the 
position  of  every  bearing,  so 
I  will  not  trouble  to  explain 
them  any  further,  but  will 
describe  the  method  of 
making  the  wooden  wheels. 
First  the  3  ft.  driving  wheel. 
For  this  take  some  1  in.  elm 
or  oak  and  make  a  cross  as 
in  Fig.  8,  halved  together  in 
the  centre  so  as  to  be  flush 
both  sides ;  then  strike  out 
some  pieces  to  a  3  ft.  circle 
(1  ft.  6  in.  radius),  enough 
to  reach  round  the  wheel 
three  times  (Fig.  6  shows 
the  best  way  to  do  this 
without  wasting  the  board) ; 
then  take  four  of  the  longest 
pieces  and  screw  them  to  the 
cross  already  made,  fitting 
them  together  in  between 
the  arms,  or  perhaps  I  should 
say  spokes ;  then  turn  the 
wheel  over  and  fit  a  short 
piece  between  each  of  the 
spokes,  crossing  the  joints 
of  the  other  circling  pieces, 
and  screwing  them  firmly 
to  them ;  then  screw  another  circle  all 
round,  again  crossing  the  joints ;  now 
screw  a  piece  on  each  side  in  the  centre, 
and  the  wheel  is  done.  A  section  of  it  is 
shown  in  Fig.  7.  An  iron  plate  can 
be  screwed  on  each  side  in  the  centre 
to  take  the  spindle,  or  the  wheel  will  soon 
run  out  of  truth.  We  have  now  a  wheel 
3  in.  thick,  on  which  a  strap  will  bite  as 
well  or  even  better  than  on  an  iron  wheel. 
The  small  rigger  (c)  will  be  made  in  the 
same  way,  only  of  course  it  will  be  made 
solid  in  width,  not  thickness,  and  it  had 
better  have  an  iron  plate  as  well  on  each 
side,  io  take  the  spindle. 

If  the  cog-wheels  are  difficult  to  obtain, 
they  can  be  dispensed  with  by  placing  the 
wheel  c  at  the  extreme  end  of  bench,  and 
having  another  wooden  wheel  on  the  other 
end  of  spindle,  and  a  smaller  one  on  saw- 
spindle,  and  connecting  the  two  with  another 
strap;  and  even  the  fly-wheel  could  be  made 
of  wood,  and  weighted  at  the  rim,  by  nailing 
sheet  lead  round.  But  I  do  not  recommend 
this  way,  only  it  may  be  useful  for  those 
whose  pockets  are  light,  and  who  may  have 
time  on  their  hands. 

All  the  wheels,  etc.,  in  their  places,  the 
top  can  be  put  on.  This  should  not  be  less 
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than  1|  in.  thick,  and  should  be  planed  off 
smooth  and  true,  and  a  piece  should  be 
made  to  lift  for  the  purpose  of  changing  the 
saw  when  required.  This  piece  is  shown  at 
g  (Fig.  5).  A  simple  form  of  fence  is  shown 
in  Figs.  9  and  10.  H,  H  are  iron  brackets 
which  are  slotted  on  one  arm,  and  a  bolt 
passing  through  the  slot  and  through  top  of 
bench  fixes  them  in  any  position,  i  is  a 
piece  of  wood  about  2  ft.  6  in.  long,  which 
forms  the  fence.  The  bench  can  be  used 
for  grooving,  rabbeting,  tenoning,  etc.,.  by 
having  pieces  of  wood  of  different  thick¬ 
nesses  to  fix  on  bench,  so  as  to  regulate 
depth  of  saw-cut.  I  could  go  on  for  some 
time  longer,  but  as  it  is  my  desire  to  be 
brief,  I  will  not  take  up  any  more  space;  at 
the  same  time,  if  I  have  passed  any  detail 
over  too  lightly,  I  shall  be  pleased  to  ex¬ 
plain  fully  in  “  Shop  ”  to  anyone  who  wishes 
for  explanation.  1  trust  I  shall  have  no 
mere  carping  critics  ready  to  find  fault  with 
my  proposal  before  endeavouring  to  make 
the  article  and  give  it  a  trial.  I  hope,  too, 
that  no  one  will  be  deterred  from  asking 
for  information,  as  I  shall  be  very  happy 
to  give  any  in  my  power,  and  I  am  sure 
all  those  who  follow  my  advice  will  never 
regret  the  day  when  they  cast  aside  the  old 
rip  saw  and  made  a  hand-saw  bench. 


BENT  IRON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 

Bowl  and  Lamps. 

Suspended  Bowl— The  Supporting  Bracket— 
The  Sdpporting  Link— The  Bowl— The 
Bottom  of  the  Bowl — Suspension  Lamp— 
The  Supporting  Link — The  Copper  Flowers 
— The  Disc— The  Suspension  Chains — 
Bracket,  or  Wall  Lamp— The  Back — The 
Main  Scrolls  on  the  Horizontal  Bar— 
The  Main  Scrolls  that  Support  the  Lamp 
Bowl  —  The  Minor  Curves  —  Suggested 
Modifications. 

Suspended  Bowl. — Fig.  43  shows  a  suspended 
vessel  for  the  reception  of  ferns,  flowers, 
grasses,  etc.  It  is  supported  with  brass 
chains;  above  is  a  star-like  ornament,  and  a 
bracket  sustains  the  whole.  The  only  por¬ 
tions  which  are  not  made  in  bent  iron  are 
the  chains,  which  are  bought  of  an  iron¬ 
monger  or  gas-fitter. 

The  Supporting  Bracket. — Beginning  with 
the  bracket : — The  outer  framing  (a)  is  made 
of  bar,  having  a  cross  section  of  about  £  in. 
by  l  in.  It  is  bent  round  and  riveted,  or 
brazed,  by  methods  previously  described. 
The  sides  must  be  quite  straight,  and  the 
frame  free  from  winding.  The  large  main 
curves  are  well  secured  with  clips  to  the 
framing.  The  smaller  curves  are  well 
secured  again  to  the  main  curves,  and 
where  they  touch  the  framing  to  that  also. 
This  is  a  very  plain  bracket ;  I  shall  show 
one  of  a  much  more  elaborate  character  in 
another  article. 

The  Supporting  Link. — The  large  link  is 
made  as  follows  : — A  central  bar  (b)  of  iron, 
of  about  in.  or  I  in.  square,  is  tapered 
down  at  each  end  and  turned  round  to  form 
a  hook.  This  operation  is  shown  in  detail 
in  Fig.  44.  At  a,  one  end  of  the  bar  is  seen 
tapered  down.  This  is  done  by  hammering 
it  while  red  hot,  or  by  grinding,  or  by  filing. 
At  b  it  is  seen  partly  turned  by  hammering 
round  the  mandrel  (c).  At  d  the  hook  is 
seen  completed  round  the  mandrel.  Upon 
each  flat  face  of  this  bar  a  symmetrical 
arrangement  of  scroll-work  is  fastened  with 
clips.  There  are  seven  separate  pieces  of 
iron  in  each  set,  bent  as  shown,  and  fastened 


one  to  the  other  with  clips.  From  the 
bottom  hook  of  the  star  the  three  chains 
depend,  and  from  these  the  ornamental  bowl 
is  suspended.  It  is  made  thus  : — 

The  Bowl. — Two  rings  (c  and  d)  of  i  in. 
square  iron  are  bent  round  and  brazed  with 
scarfed  joints.  The  bottom  ring  is  of  smaller 
diameter  than  the  top  one,  say  by  from  It  in. 
to  2  in.  To  the  rings  (c  and  d)  the  scrolls 
(e)  are  riveted  or  soldered,  or  fastened  with 
wire,  crossing  diagonally.  The  scrolls  are  of 
stout  iron,  say  I  in.  by  in.,  or  §  in.  by  T\  in. 
The  ornamental  bent  iron  around  the  bowl 
is  formed  of  ten  similar  sections.  These  are 
prepared  separately,  and  fastened  with  clips 
both  to  the  rings  c  and  d,  and  to  each  other. 
The  precise  form  of  the  curves  is  obtained 
by  dividing  the  lengths,  which  are  equal  to 
the  circumference  of  the  circles  a  and  b,  each 
into  ten  equal  parts  ;  and  a  middle  imagi¬ 
nary  circle  midway  between  a  and  b,  also 
into  ten  equal  parts,  when  the  lines  drawn 
through  these  three  points  of  division  will 
be  the  bounding  lines  of  the  curves.  Ten 
similar  sections,  bounded  by  these  lines,  will, 
when  united,  form  the  outline  of  the  bowl. 

The  Bottom  of  the  Bowl. — The  bottom  of 
the  bowl  can  be  formed  in  various  ways. 
The  simplest  is  that  shown  in  Fig.  45,  in 
which  a  number  of  similar  double  or  c  curves 
are  united  to  the  bottom  ring  (b),  and  to  each 
other,  with  clips. 

Suspension  Lamp. — Fig.  46  illustrates  a 
suspension  lamp.  It  is  suitable  for  hanging 
in  a  passage  or  hall,  either  from  a  bracket, 
like  those  already  illustrated,  or  from  a  hook 
only,  secured  to  the  ceiling.  There  are 
three  suspension  chains,  which  are  formed 
wholly  of  ornamental  links.  Four  chains 
may  be  used  instead  if  preferred.  The 
details  of  the  work  are  as  follows : — 

The  Supporting  Link. — Beginning  at  the 
top,  there  is  first  the  large  short  link  (a).  The 
central  stem  is  made  of  rod,  £  in.  or  A-  in. 
square,  and  the  thin  iron  strips  are  of  the 
same  width  as  the  rod,  and  the  ends  are 
tapered  down  and  bent  round  as  described 
in  connection  with  the  similar  ends  in  Fig.  44. 
The  scrolls  (b),  eight  in  number,  and  pre¬ 
cisely  alike,  are  fastened  to  A  with  clips. 
From  the  point  of  contact  of  the  curves  with 
each  other  the  copper  flowers  (c)  stand  out 
upon  their  stems,  made  and  fitted  as 
follows  : — 

The  Copper  Flowers. — These  are  made  of 
copper  in  quite  a  conventional  fashion. 
Little  discs  of  thin  copper  of  about  20  B.  W. 
gauge  are  cut  out  either  to  a  truly  circular 
form  (Fig.  47,  a),  or  with  shallow  waved 
margins  (B),or  with  deeply  dentated  margins 
to  represent  petals  (c  and  d).  A  slit  or 
a  hole  is  punched  in  the  middle  of  each, 
and  then  the  copper  is  hammered  into  a 
hemispherical,  or  a  nearly  hemispherical, 
form,  upon  a  cake  of  cement ;  or  if  there  are 
a  good  many  flowers  of  the  same  size  re¬ 
quired,  a  concave  mould  of  hard  wood,  or  of 
metal,  may  be  used,  and  a  punch  with  a 
convex  end  of  the  same  size  as  the  concavity 
of  the  flower  may  also  be  used  to  expedite 
the  formation  of  the  flower,  and  it  will  be 
smoother,  cleaner,  and  more  free  from 
bruises  if  so  made.  The  central  part  of  the 
flower,  in  this  case  supposed  to  represent 
stamens,  is  formed  of  a  flat  bit  of  thin  copper 
(Fig.  47,  e),  and  the  stem  is  a  prolongation 
of  this,  and  passes  through  the  slit  punched 
in  the  disc.  Of  course  this  is  very  con¬ 
ventional  indeed,  but  nevertheless  the  group¬ 
ing  of  these  rude  copper  flowers  is  very 
effective  among  the  black  iron.  I  will,  how¬ 
ever,  show  some  more  elaborate  ones  in  later 
illustrations.  The  advantage  of  these  flat 
stems  over  those  of  round  wire  is  that  they 


can  be  clipped  with  less  trouble  between  the 
flat  iron  curves.  It  is  a  considerable  ad¬ 
vantage  in  this  case  that  the  clips  which 
connect  the  scrolls  (b)  at  their  points  of 
contact  also  embrace  the  stems  of  c  between 
them. 

The  Disc. — To  a  is  attached  the  disc  d, 
from  which  the  suspension  chains  depend. 
This  is  formed  of  a  disc  of  sheet  iron,  or  of 
copper  of  about  14B.W.  gauge.  Its  edges 
may  be  left  circular  and  regular,  or  waved 
or  toothed.  It  is  then  dished  by  hammering. 
A  ring  (a)  is  riveted  through  a  hole  in  its 
centre  to  receive  the  bottom  hook  of  a. 
Three  other  rings  are  riveted  at  b,  b,  b  to 
receive  the  eyes  of  the  top  links  of  the 
suspension  chains. 

The  Suspension  Chains. — The  suspension 
chains  (e)  consist  almost  of  a  repetition  of 
one  pattern  like  that  from  which  the  whole 
is  suspended,  but  smaller,  as  shown,  so  that 
the  link  may  be  taken  as  an  enlarged  view 
of  the  chain  links,  but  for  a  slight  variation 
in  mode  of  curvature  of  the  links  of  which 
the  chains  are  composed,  and  the  description 
given  above  will  apply  to  each.  The  central 
bar  for  these  links  will  not  be  more  than 
in.  square,  and  will  do  very  well  if  an  £  in. 
square  only.  The  thin  iron  strips  must  be 
of  the  same  width.  Four  links  are  shown 
in  each  chain,  but  the  number  will  depend 
upon  the  height  from  which  the  lamp  has 
to  be  suspended.  The  eyes  of  the  three 
bottom  links  pass  through  rings  which  em¬ 
brace  the  scrolls  (f)  that  carrythe  lamp.  The 
scroll-work  is  shown  enlarged  and  separated 
in  Fig.  48.  There  is  a  main  scroll  (f)  and 
four  minor  scrolls  (/,  /,/,/).  There  is  also 
a  copper  flower  coming  out  at  g,  made  as 
just  now  described.  The  scrolls  are  curved 
closely  round  the  bowl  of  the  lamp,  and  are 
united  at  top  and  bottom  to  the  rings  g  and 
h  respectively.  The  ring g  encircles  the  lamp 
bowl  immediately  underneath  the  beading 
(h) ;  the  lamp  is,  therefore,  supported  by  the 
ring  g.  Wire  crossing  diagonally  will  be 
made  use  of  to  unite  the  ring  G  to  the 
scrolls  f.  The  ring  (h)  beneath  ties  the 
scrolls  together  at  the  bottom,  and  is  fastened 
with  crossing  wire. 

The  glasswork  of  the  lamp  is  a  matter  that 
need  call  for  no  remark.  There  are  the  chim¬ 
ney  and  shade,  and  the  smoke  glass  above. 

Bracket ,  or  Wall  Lamp. — Fig.  49  illus¬ 
trates  a  lamp  mounted  to  fasten  against  a 
wall  for  passage  or  bedroom.  There  is  a  fair 
amount  of  work  in  it,  and  I  introduce  some 
floral  ornaments  into  its  decorations.  Any 
lamp  may  be  used,  but  it  is  better  to  use 
one  having  a  copper  bowl. 

The  Back.- — For  the  back  (a),  get  a  piece 
of  stout  hoop  iron  of  about  14  B.  W.  gauge  ; 
taper  off  the  edges  at  the  ends,  and  bend 
them  round  to  form  broad  scrolls.  Drill 
and  countersink  holes  at  a,  a,  to  receive  the 
screws  which  hold  the  bracket  to  the  wall. 
Into  this  back,  tenon  with  a  square  tenon, 
and  rivet  over  the  horizontal  bar  (b)  ;  or  turn 
one  end  of  B  upwards  as  at  b,  and  rivet  it 
into  a.  At  the  other  end  the  bar  is  turned  up 
for  about  2  in.  to  receive  the  attachment  of 
the  lamp  supports.  The  size  of  this  bar 
should  not  be  less  than  ^  in.,  and  would  be 
better  of  |  in.  or  in.  square.  It  should  be 
square,  in  preference  to  circular,  to  receive 
the  top  and  bottom  series  of  bent  iron  curves, 
which  stand  opposite  each  other  upon  its 
two  sides.  The  width  of  the  thin  strips 
will  be  the  same  as  that  of  the  bar. 

The  Main  Scrolls  on  the  Horizontal  Bar. — 
On  each  of  the  two  faces  there  are  two  main 
scrolls,  c  and  d.  An  encircling  clip  will 
unite  each  series  to  b.  A  rivet  or  some  solder 
will  unite  c  c  to  a. 
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The  Main  Scrolls 
that  Support  the 
Lamp  Bowl.  —  The 
lamp  bowl  is  united  to 
B  thus  : — Four  strips 
of  stout  iron  (e),  say, 
§  in-  by  T\  in.,  are 
curved  to  fit  the  out¬ 
line  of  the  bowl.  They 
are  prolonged  to  em¬ 
brace  the  turned-up 
stem  of  b  below,  to 
which  they  are  riveted 
with  two  rivets  pass¬ 
ing  through  each  pair 
of  strips.  At  a  the 
curves  are  fastened  to 
the  encircling  ring(EE) 
with  crossing  wire. 
This  completes  the 
framework  of  main 
curves. 

The  Minor  Curves. 
— Taking  the  minor 
curves,  those  which 
are  attached  to  c  and 
d  are  similar,  except 
as  to  size.  The  curves 
r,  g  are  typical  of 
those  attached  to  d. 
F,  F  are  each  fastened 
to  c  at  two  points 
with  clips,  and  to  each 
other  at  e.  g,  g  are 
also  fastened  to  f,  f, 
and  to  each  other  at 
their  points  of  mutual 
contact.  The  stem  of 
the  copper  fiower  (h) 
is  also  embraced  be¬ 
tween  f,  f  and  g,  G, 
and  secured  with  the 
clips  that  hold  F,  F 
and  g,  G  together  at 
their  points  of  mutual 
contact.  Small  circles 
are  inserted  at  K,  K, 
and  tendrils  at  various 
places.  Small  supple¬ 
mentary  curves  are 
shown  at  J,  J ;  where 
they  come  in  contact 
with  the  curves  d 
they  will  be  fastened 
with  wire ;  at  other 
parts  they  will  be  se¬ 
cured  with  clips. 

Suggested  Modifi¬ 
cations.— In  this,  as 
in  other  examples  of 
bent  iron  work  which 
I  have  given,  it  should 
be  remembered  that 
the  amount  of  work 
may  be  increased  at 
pleasure,  in  some  cases 
diminished,  according 
to  the  workman’s  lei¬ 
sure  and  taste.  I  have 
shown,  ao  a  rule,  com¬ 
paratively  simple  ex¬ 
amples.  But  I  have 
seen  many  specimens 
that  are  simply 
smothered  with  elab¬ 
orate  and  overflow¬ 
ing  wealth  of  orna¬ 
ment  in  consequence 
of  the  multiplication 


of  similar  parts.  In  this  bracket  lamp, 
for  example,  while  I  show  two  series 
only  of  curves,  one  above  and  the  other 
below  the  bar  b,  four  or  eight  such  series 
might  be  used.  The  series  of  four  might 
stand  at  right  angleh  with  each  other  on 
the  four  sides  of  the  bar.  The  series  of 
eight  would  be  fixed  at  angles  of  45°  with 
each  other.  Alterations  of  this  character 
my  readers  can  make  for  themselves  to  suit 
their  individual  tastes,  and  to  make  the 
amount  of  work  harmonise  with  their 
leisure. 


CHEMICAL  APPARATUS:  HOW  TO 
MAKE  AND  USE  IT. 

BY  II.  B.  STOCKS. 

Retort  Stand  :  Methods  for  Making— Rings — 
Rings  Made  from  Wire  —  Deflagrating 
Spoon  :  Easily-made  Form  —  Test-tube  : 
How  to  Make,  Kind  of  Glass  Required — 
Test-tubes  Used  for  Preparing  Gases  : 
Oxygen,  Sulphuretted  Hydrogen,  etc. 

I  kad  intended  in  the  present  article  to  de¬ 
vote  the  whole  of  my  time  to  another  lesson 
in  glass-blowing  on  a  small  scale,  but  I  find 
that  there  are  one  or  two  articles  required 
before  we  can  properly  perform  the  experi¬ 
ments  connected  with  oxygen  and  hydrogen. 
I  shall  therefore  describe  these  first,  as  I 
wish  to  follow  as  nearly  as  possible  the  order 
usually  followed  in  teaching  chemistry. 

We  are  in  want  of  a  retort  stand  and  a 
deflagrating  spoon. 

A  retort  stand  with  three  rings  will  cost 
about  4s.  6d.  It  is  possible  that  you  may 
find  a  stand  at  a  marine  store  dealer’s  that 
will  answer  the  purpose ;  or  get  an  iron 
moulder  to  cast  a  rectangular  iron  base,  6  in. 
by  4  in.,  and  hollow  (Fig.  1).  A  piece  of  gin. 
gaspipe,  18  in.  long,  will  do  for  the  rod. 
Drill  a  hole  in  the  stand  1  in.  from  the  side. 
Get  a  2  in.  bolt  and  nut,  ffie  the  head  of  the 
bolt  smaller,  until  you  may  just  hammer  it 
into  the  pipe,  leaving  about  if  in.  of  the  bolt 
out ;  and  having  pushed  the  bolt  through 
the  hole  in  the  stand,  screw'  the  nut  up 
tight  until  the  rod  stands  upright  and 
rigid. 

In  place  of  this  you  may  have  the  stand 
and  rod  solid,  with  a  hole  in  the  stand 
tapped  and  a  corresponding  thread  on  the 
rod,  which  will  make  a  very  solid  stand ; 
but  for  those  w'ho  do  not  want  to  go  to  any 
expense  at  all,  I  advise  them  to  get  the  lid 
of  a  tin  canister,  6  in.  by  4  in.,  or  near  that, 
fill  up  the  lid  with  melted  lead,  and,  after 
cooling,  bore  a  hole,  of  less  than  §  in.  dia¬ 
meter,  right  through  the  lead  down  to 
the  tin  and  hammer  in  the  piece  of  f  in. 
pipe. 

This  will  do  for  the  stand  ;  now  we  want 
rings.  These  also  will  have  to  be  cast.  They 
may  be  of  iron  or  brass,  and  require  thumb¬ 
screws  to  grip  the  retort  stand.  You  might 
try  Caplatzi,  who  advertises  in  Work,  for 
these  and  any  other  articles  required. 

Bings  may  be  made  of  stiff  iron  wire,  and 
will  do  quite  as  well  as  any.  Three  sizes 
will  be  useful — 4  in.,  3  in.,  2  in.  Having 
procured  some  very  stiff  iron  wire,  cut  off 
three  pieces  of  it,  and  bend  each  one  of  them 
around  some  cylindrical  body  of  the  size  re¬ 
quired,  so  as  to  form  a  ring  ;  bring  up  your 
stand,  and  commence  winding  the  loose  end 
of  the  wire  around  the  rod,  four  or  five  coils 
close  together  ;  and  wind  on  very  tight,  so 


Bent  Iron-Work.  Fig.  43.— Suspended  Bowl.  Fig.  44.— Method  of  bending 
Eyes  of  T.ink-  Fig.  45.— Bottom  of  Bowl.  Fig.  46.— Suspension  Lamp. 
Fig.  47.— Floral  Ornaments  in  Copper.  Fig.  48.— View  of  Scroll-work 
that  supports  the  Lamp  Bowl.  Fig.  49—  Bracket,  or  Wall  Lamp. 
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that  the  ring  may  stand  horizontal,  and  with 
about  2  in.  of  wire  in  a  straight  line  before 
coiling.  The  rings  should  have  their  centres 
all  in  the  same  plane,  so  as  to  hold  apparatus 
in  a  proper  manner.  If  the  wire  is  suffi¬ 
ciently  stout,  the  rings  ought  not  to  bend 
appreciably  under  the  slight  weight  they 
have  to  bear.  By  pressing  downwards  or 
upwards  on  the  rings  close  to  the  stand  they 
will  easily  move,  but  simple  pressure  of  an 
apparatus  on  the  stand  tends  rather  to  make 
the  rings  grip  harder. 

The  deflagrating  spoon  (Fig.  4)  is  used  for 
burning  substances  in  various  gapes,  the  sub¬ 
stance  to  be  burnt  being  placed  in  the  small 
cup. 

The  deflagrating  spoon  consists  essentially 
of  a  small  metal  spoon,  which  is  riveted  or 
brazed  on  to  a  stout  iron  wire.  The  latter 
passes  through  a  cork  in  a  circular 
piece  of  tinplate,  intended  to  cover 
the  jar  containing  the  gas  to  be  ex¬ 
perimented  upon,  and  thus  prevent, 
as  much  as  possible,  fumes  from  the 
burning  substance  entering  the  room. 

Fig.  6  shows  a  device  for  a  spoon 
where  brazing  or  riveting  will  not  be 
necessary.  The  little  cup  is  made 
from  a  piece  of  sheet-brass  fin.  square, 
in  which  are  punched  two  small  holes 
at  opposite  corners.  The  corners  may 
then  be  turned  up.  The  tinplate 
cover  is  3  in.  in  diameter,  and  in  the 
centre  of  it  a  hole  is  punched,  the 
hole  being  fitted  with  a  cork,  through 
which  passes  the  iron  wire  (16  in. 
long),  bent  as  shown  (Fig.  6),  and  to 
the  end  of  which  the  small  brass  cup 
is  connected  by  means  of  a  piece  of 
thin  iron  wire.  There  should  be  no 
difficulty  in  making  this  piece  of 
apparatus,  and  the  materials  are 
to  be  found  in  almost  every  house, 
so  that  the  cost  should  be  practically 
nil. 

I  shall  now  endeavour  to  give  a 
few  more  practical  details  in  glass- 
blowing  on  a  small  scale,  and  for  this 
purpose  have  selected  the  test-tube 
as  a  good  example.  I  should  not, 
however,  advise  anyone  to  make  their 
own  test-tubes — they  are  so  cheap — 
but  for  our  purpose  we  could  have 
no  better  example  than  this  simple 
and  largely-used  piece  of  apparatus 
(Fig.  9). 

Cut  a  piece  of  the  tube,  §  in.  dia¬ 
meter,  12  in.  long.  Now,  tube  of  this 
size  may  not  always  be  cut  in  the 
manner  shown  for  tube  of  a  smaller 
diameter.  To  cut  it  neatly  and  at  the 
place  required,  make  a  file-mark  (it 
need  not  extend  around  the  tube) ;  select  a 
short  piece  of  the  glass  rod,  and  draw  it  out 
in  the  blowpipe  flame  to  a  point ;  heat  up 
the  pointed  end  of  the  rod,  aud  immediately 
place  it  upon  the  file-mark  on  the  tube. 
Take  care  that  the  tube  is  held  close  to  the 
bench  over  a  duster,  as  this  procedure  usually 
cracks  the  tube  right  around,  and  the  por¬ 
tion  unheld  falls  ;  if  not,  the  crack  which 
forms  may  be  led  around  the  tube  by  moving 
the  hot  rod  in  front  of  it.  This  property  of 
glass  is  very  useful,  and  I  will  show  how  it 
may  be  utilised  later  on.  Having  cut  off  a 
portion  of  the  tube  of  the  required  length, 
commence  heating  it  at  the  centre  in  the 
blowpipe  flame  very  gently,  as  thin  tube 
like  this  rapidly  fuses — a  rather  smoky 
flame  is  best — and  as  soon  as  the  tube  is 
sufficiently  soft,  withdraw  your  hands  from 
one  another  in  a  horizontal  direction,  first 
removing  the  tube  from  the  flame.  The 
tube  will  now  consist  of  two  large  tubes, 


connected  together  by  a  capillary  tube 
(Fig.  10).  Turn  down  the  flame  of  the 
blowpipe,  and  blow  at  the  point  shown  in 
the  figure ;  and,  as  the  glass  melts,  draw  it 
away.  The  tube  with  the  long  capillary 
may  now  be  laid  down  for  a  short  time,  and 
the  first  tube  proceeded  with  before  the  end 
has  had  time  to  cool.  Continue  heating 
the  closed  end  of  the  tube  until  it  rounds 
off  (as  at  Fig.  11),  and  has  a  small  bulb  of 
glass  in  the  centre.  This  latter  has  to  be 
removed.  Turn  the  blowpipe  very  low, 
and  hold  the  tube  in  such  a  position  that 
the  knob  of  glass  only  is  heated  to  redness, 
and  proceed  to  remove  it  by  touching  it 
gently  with  a  cold  glass  rod  and  drawing 
away  the  melted  glass.  Repeat  this  until 
the  knob  has  entirely,  or  almost  entirely, 
disappeared.  When  this  is  the  case,  turn 


up  the  gas,  and,  having  the  flame  rather 
smoky,  as  before,  heat  the  bottom  of  tube 
gently ;  remove  from  the  flame,  and,  holding 
the  tube  vertically,  blow  gently  into  the 
open  end,  twisting  the  tube  all  the  time,  so 
that  the  bottom  may  be  blown  out  into  a 
nicely  rounded  shape.  Repeat  this  until 
the  desired  result  is  obtained  ;  smoke  and 
cool. 

While  the  tube  is  cooling,  proceed  with 
the  second  one.  Heat  the  tube  in  the  same 
position  as  you  did  the  first  one,  and  draw 
away  the  capillary  tube ;  then  proceed  as 
above. 

To  finish  off  the  tubes,  we  require  a  piece 
of  charcoal  sharpened  to  a  rough  point 
(Fig.  12).  A  piece  of  hard  charcoal,  about 
If  in.  diameter,  will  do. 

Now  heat  up  the  mouth  of  one  of  the 
tubes,  very  gently  at  first,  and  turn  con¬ 
stantly,  so  as  to  have  it  equally  heated. 
When  sufficiently  soft,  withdraw  from  the 


flame,  and  place  the  charcoal  cone  in  the 
mouth  of  the  tube.  Press  upon  it  slightly, 
and  twist  the  charcoal  once  round.  This 
will  press  out  the  mouth  of  the  tube  into 
the  form  of  a  lip,  and  will  render  it  stronger 
and  neater  than  if  left  in  its  rough  condition 
(Fig.  13).  Smoke  the  tube,  and  allow 
to  cool.  The  tubes  may  then  be  washed 
and  used. 

The  tubing  for  this  purpose  should  be 
good  Bohemian  tubing,  and,  upon  heating, 
should  not  become  covered  with  a  frosted 
appearance,  which  would  show  it  to  be  bad 
tube,  and  entirely  unfit  for  the  purpose.  No 
good  tubes  could  be  made  from  this  kind  of 
glass,  so  take  care  you  get  tube  of  Bohemian 
glass,  as  I  have  come  across  many  bad 
specimens,  which  have  led  to  nothing  but 
failure  for  glass-blowing  purposes. 

Test-tubes  come  in  very  handy,  not 
only  for  testing,  but  for  many  other 
purposes.  They  may  be  used  for 
preparing  small  quantities  of  gases. 
Fig.  14  shows  a  test-tube  used  to 
prepare  a  small  quantity  of  oxygen. 

Fig.  15  shows  an  apparatus  for 
preparing  hydrogen,  sulphuretted  hy¬ 
drogen,  etc.,  and  is  specially  useful 
for  preparation  of  small  quantities  of 
the  latter  gas  for  testing  purposes,  as 
the  supply  of  gas  is  under  control. 

The  apparatus  consists  of  two  stout 
test-tubes — the  outer  tube  1  in.  dia¬ 
meter,  the  inner  tube  £  in.  diameter, 
and  preferably  as  long  as  the  outer 
tube. 

Heat  up  the  bottom  of  the  smaller 
tube  in  the  blowpipe  flame,  and 
when  it  is  sufficiently  soft,  pierce  it 
with  four  or  six  radial  holes  by 
means  of  a  darning-needle  ;  smoke 
and  cool. 

Two  corks  are  required — one  fitting 
the  outer  tube,  bored  with  a  hole 
large  enough  to  take  the  inner  tube 
easily.  Soak  the  cork  in  melted 
paraffin-wax  after  cutting  the  hole. 
The  second  cork  fits  the  smaller  test- 
tube,  and  is  bored  and  fitted  with  a 
bent  delivery-tube. 

Place  the  acid  in  the  larger  tube 
(about  quarter  full),  put  in  the  cork, 
aud  slide  in  the  smaller  tube.  It  will 
be  found  that  the  wax  coating  assists 
this.  Place  the  sulphide  of  iron  in 
the  inner  tube,  sliding  it  in  with  the 
tube  held  at  an  angle  ;  otherwise,  the 
bottom  of  the  tube  will  be  knocked 
out.  Now,  by  pushing  the  inner  tube 
down  into  the  acid,  the  latter  pene¬ 
trates  the  holes  and  attacks  the  sul¬ 
phide,  with  an  immediate  evolution 
of  sulphuretted  hydrogen,  which  may  be 
immediately  stopped,  when  required,  by 
raising  the  tube  out  of  the  acid. 


MICROSCOPIC  DRAWING. 

Place  the  body  of  the  microscope  hori¬ 
zontally  ;  remove  the  mirror  ;  put  the  slide 
on  the  stage ;  condense  the  light  upon  it 
by  means  of  the  bull’s-eye,  taking  care  to 
centre  the  light ;  attach  the  concave  mirror 
to  the  front  of  the  eye-piece  by  means  of  a 
spring  or  a  piece  of  thin  wood.  Have  its 
surface  at  an  angle  of  45°  with  the 
plane  of  the  anterior  glass  of  the  ocular. 
This  will  project  an  image  of  the  object  on 
the  paper  beneath.  If'  the  outer  ring  of 
light  is  circular,  there  will  be  no  distortion. 
With  a  black  cloth  exclude  all  outer  light, 
covering  both  your  head  and  the  instru¬ 
ment. 
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Cliemical  Apparatus.  Fig.  1. — Section  of  Retort  Stand,  with 
hollow  Foot.  Fig.  2.— Cast  Ring.  Fig.  3.— Wire  Ring-. 
Fig.  4. — Deflagrating  Spoon.  Fig.  5. — Substance  burnt  in 
Gas.  Figs.  6,  7,  8.— Easily-made  Spoon.  Fig.  9.— Test-tube. 
Figs.  10,  11, 13. — Method  of  malting  Test-tube.  Fig.  12. — 
Charcoal  Cone  Fig.  14.— Tube  Apparatus  for  Oxygen. 
Fig.  15. —  Tube  Apparatus  for  Sulphuretted  Hydrogen, 
showing  Inner  Tube. 


No.  184 — September  24,  1892.] 


WORK. 


439 


NEW  SELF-LIFTING  COUCH-RAKE. 

BY  J.  CHARLES  KING. 

Of  the  many  troublesome  weeds  which  are 
the  pests  of  the  English  farmer,  couch-grass 
— or  “  quitch,”  as  it  is  sometimes  called — is 
the  most  difficult  and  costly  to  eradicate, 
unless  the  proper  method  be  adopted. 
Couch-picking  on  the  surface  does  rather 
more  harm  than  good,  as  the  rootlets  are 
left  in  the  soil  to  start  a  new  career. 

The  coueh-rake  about  to  be  described  was 
used  on  the  farms-in-hand  of  the  Duke  of 
Somerset,  Bulstrode  Park,  with  conspicuous 
success  in  results  and  economy  of 
cost  of  working. 

Its  make  and  action  are  as  fol¬ 
lows  : — A  triangular  frame  of  iron, 

8  ft-  back  beam  and  11  ft.  sides, 
running  to  an  apex,  where  an  upright 
socket  took  the  spindle  of  a  swivel- 
wheel,  12  in.  diameter.  Two  hind  g. 
wheels,  each  20  in.  diameter,  upheld  . 
the  back  beam  by  means  of  axles, 
which  are  adjustable  up  or  down  a 
slotted  groove  at  each  end  of  beam. 

So  far  it  is  as  a  triangular  trolley-iron, 
3  in.  by  f  in.  in  section. 

The  rake-head,  made  of  2  in.  stout  L-angle 
iron,  had  teeth  12  in.  long  by  f  in.  wide, 
with  the  shoulders  mortised  through  one 
angle  side  and  riveted  to  the  other,  as  is 
done  with  iron  garden  rakes.  These  teeth 
are  2  in.  apart,  so  that  there  are  forty-eight 
teeth  in  the  8ft.  rake-head.  To  make  this  rake- 
head  always  self-lifting  is  simple  enough. 

From  the  top  side  of  the  apex  of  the  frame 
were  fixed  two  long  three-plate  springs,  each 
3  in.  wide  and  f  in.  thick,  that  extended  to 
the  beam  end,  spreading  out  to  within  1  ft. 
of  each  end  of  the  rake-head,  and  fixed  there, 
to  hold  it  one  foot  above  the  beam.  When 
the  rake-head  is  fixed  to  the  springs,  its 
weight  depresses  the  flexible  ends  of  the 
springs,  bringing  the  teeth -points  just  below 
the  line  of  the  beam.  There  it  hangs  ready 
for  action,  when  pressed  down  by  foot  or 
hand,  or  both,  to  do  its  extirpating  work  ; 
and  the  instant  the  hand  or  foot  releases  it 
from  downward  pressure  into  the  soil,  it 
flies  up  to  the  end  “  check-stops  ”  on  the 
beam  with  a  recoiling  clash,  that  knocks  off 
the  weeds  and  couch,  earth  and  stones,  that 
may  cling  to  the  teeth. 

To  ensure  thorough  cleansing,  just  in 
front  of  the  beam  and  the  rake-teeth  is  an 
extra  beam  of  lighter  iron,  which  scrapes 
the  front  of  the  teeth  of  the  rake  in  its  up¬ 
ward  spring,  or  recoil.  This  is  not  shown 
in  the  sketch.  The  handles  fixed  to  the 
rake-head  stand  up  and  back  about  30  in., 
with  a  round  bar  of  wood,  3  ft.  long,  join¬ 
ing  them  for  the  hand-pressure  of  the 
driver. 

A  footboard  of  iron  stands  out  from  the 
rake-head  for  foot-pressure,  or  for  standing 
on  when  the  rake  is  wanted  to  scour  deep 
into  the  soil. 

The  teeth  are  slightly  curved  on  their 
length,  and  skim  about  5  in.  from  a  vertical 
line.  For  extra  foul  land,  a  five-tined  dung- 
fork  is  carried  on  top  of  the  handle  for 
cleaning  the  teeth  of  the  weeds  and  earth. 
It  is  pulled  by  a  horse,  led  by  a  boy  at  a 
slow  pace ;  but  the  rake-man  must  be  nimble 
and  methodical,  so  as  not  to  let  the  rake 
be  more  than  an  instant  out  of  the  ground, 
and  that  only  when  in  a  true  line,  at  right 
angles  to  the  rakings.  This  line  has  to  be 
cross-raked,  so  that  no  part  of  the  field  is 
missed. 

Eight  acres  may  be  more  thoroughly  done 
in  one  day  with  this  rake  than  would  be 


the  case  were  eight  men  to  fork  over  one 
acre  in  the  usual  way  ;  hence  its  obvious 
economy  for  the  purpose  intended. 

Having  got  the  couch  roots  to  the  top  of 
the  ground,  do  not  leave  them  there  long, 
but  cart  at  once  ;  sowing  the  land  again  by 
hand-picking  is  wasteful  cost.  With  close- 
tined  dung-forks,  lift  the  couch-grass  into 
carts — particularly  all  earth  that  clings  to 
the  roots  :  for  in  these  are  the  most  potent 
couch  rootlets.  Burn  the  lot.  The  next 
day,  jf  fine  weather,  work  the  same  ground, 
starting  across  yesterday’s  lines, 
and  cart  off  for  burning  the  smaller 
crop  this  raking  will  yield. 


Self-Lifting  Couch-Rake. 

For  the  most  effective  use  of  this  rake, 
the  land  should  be  in  good  tilth  after  plough¬ 
ing  and  harrowing — if  with  the  circular 
harrows,  that  rotate  as  they  advance,  a 
thorough  cleansing  will  be  the  result.  These 
neglected  harrows  are  strongly  advocated. 
The  man  who  farms  well  under  the  ground 
will  be  well  helped  by  Nature  above  ground ; 
and  if  acquainted  with  the  laws  of  master- 
growth  of  crops  and  weeds,  he  will  put  in 
the  couch-weed’s  master-growth — sainfoin — 
if  the  land  is  suitable  and  in  good  heart. 
The  roots  of  the  sainfoin  will  kill  and  feed  on 
the  little  amount  of  feeble  couch-root  growth 
that  may  be  left  in  the  soil  after  the  use  of 
the  couch-rake. 


HOW  TO  REPAIR  A  SLATE  ROOF. 

BY  E.  DICKER. 

Before  laying  out  any  money  on  whitening 
ceilings  or  papering  walls,  especially  in  those 
rooms  directly  under  the  roof,  I  should 
strongly  advise  a  thorough  examination  of 
the  roof,  to  see  if  there  are  any  broken  or 
displaced  slates,  as  there  are  very  likely  to 
be  during  the  frosts,  etc.,  of  winter.  If  there 
isja  slate  loose  or  broken,  the  wet  is  sure 
to  come  in  after  you  have  whitened  the 
ceiling  or  papered  the  walls.  I  can  speak 
very  feelingly  upon  this  point,  as  the  very 
thing  occurred  to  me  only  last  summer. 

Fig.  1  represents  a  portion  of  a  slate  roof, 
and  we  will  suppose  the  slate  marked  a  is 


Fig.  1. 


Fig  2. 

Slate  Repairs.  Fig.  l.—f  shows  appearance  of 
Metal  Slip  when  new  Slate  Is  in.  Fig.  2.— 
“  Slate  Rip." 


broken,  so  that  the  water  which  goes  through 
the  joint  between  b  and  c  finds  its  way 
through  that,  between  the  upper  part  of  d 
and  E,  and  from  there  runs  down  the  board¬ 
ing  or  rafters,  and  shows  itself  on  the  ceiling 
below  near  the  walls,  or  it  may  fall  direct 
on  the  ceiling  below  the  broken  slate. 

To  put  in  a  new  slate,  it  is  first  necessary 
to  take  out  the  broken  pieces  of  the  old  and. 
the  nails  that  held  it  in  position,  or  else  you 
cannot  push  the  new  slate  into  its  place. 
You  will  at  once  see  that  to  get  at  the  nails 
you  would  have  to  take  up  the 
slates  B  and  o  ;  and  before  you 
could  take  off  these  slates  you  would 
have  to  take  off  those  above,  and 
so  on  until  you  reached  the  top  of 
the  roof.  Now,  this  would  never 
do,  for  it  means  that  you  would 
have  to  strip  nearly  the  whole  of 
the  roof  to  put  on  one  new  slate. 
What  is  done  is  to  draw  the  nails 
1  from  under  the  slates  with  a  tool 
called  a  “  slate  rip”  (Fig.  2). 

The  blade  of  the  slate  rip  is 
pushed  under  the  slates,  and  the 
head  of  the  nail  caught  in  one  of 
the  notches,  and  then,  by  giving  the  “rip” 
a  sudden  pull  downwards  the  nail  is  pulled 
out ;  if  the  nail  is  held  so  tightly  that  it 
will  not  give,  a  sharp  tap  or  two  with  a 
hammer  on  the  front  of  the  handle  will 
soon  draw  it  out. 

A  piece  of-  stout  hoop-iron  with  a  notch 
made  on  it  near  one  end,  and  turned  up  at 
the  other  to  form  a  handle,  will  serve  the 
same  purpose  as  a  special  slate  rip,  especially 
if  you  have  only  one  slate  to  put  on.  Some¬ 
times  it  is  found  that  the  new  slate  will  pass 
the  heads  of  the  nails  and  bed  all  right  with¬ 
out  taking  the  nails  out  at  all  ;  if  this  is  so, 
no  useful  purpose  is  served  in  drawing  them 
out. 

You  cannot  nail  the  new  slate  in  its  place 
any  more  than  you  could  draw  the  old  nails 
out ;  so  a  strip  of  thin  copper,  lead,  or  zinc, 
about  fin.  wide,  is  laid  directly  over  the 
joint  between  the  slates,  d  and  e,  and  nailed, 
to  the  boarding  through  the  joint  as  close  to 
B  and  c  as  possible,  allowing  it  long  enough 
to  turn  up  over  the  bottom  edge  of  the  new 
slate  when  it  is  in  position.  The  new  slate 
is  then  pushed  into  its  place  over  the  metal 
slip,  and  the  slip  bent  sharply  up  over  the 
bottom  edge  of  the  slate,  and  so  holds  it 
there.  For  the  sake  of  appearance,  the  slip 
is  cut  off  as  near  to  the  bottom  of  the  slip  as 
you  dare. 

In  measuring  for  a  new  slate,  measure  the 
width  only — the  length  generally  follows. 
For  example:  if  a  slate  is  8  in.  wide,  it 
is  generally  18  in.  long ;  and  if  10  in. 
wide,  then  20  in.  long ;  while  if  12  in. 
wide,  the  length  will  run  24  in. ;  and  so  on. 


WRINKLES. 


Worms  in  Wood.— To  remove  worms  in 
furniture,  dissolve  2  dr.  of  corrosive  sub¬ 
limate  in  2  oz.  of  methylated  spirit  and  2  oz. 
of  water  ;  to  be  applied  freely  with  a  stiff 
feather  or  brush.  This  is  an  unfailing 
remedy,  but"  the  mixture  is  poisonous,  and 
therefore  should  be  carefully  labelled  and 
kept  out  of  harm’s  way. 

To  get  Bid  of  Pot  and  Kettle  Fur. — If 
the  incrustation  is  confined  to  the  spout,  stop 
the  inside  orifice  with  a  cork  ;  fill  the  spout 
with  dilute  hydrochloric  acid  (to  be  obtained 
from  any  chemist)  :  allow  it  to  remain  for 
about  half  an  hour,  and  then  clean  out  with 
a  piece  of  cane  ;  and  if  not  entirely  re¬ 
moved,  repeat  as  before.  • 
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“WORK”  PRIZE  SCHEME. 
NOTICE. 

“WORK”  COMPETITION  COUPON 

will  be  found  on  page  448. 


NOTICE  TO  READERS. 

Among  the  illustrated  articles  in  nest  issue 
(No.  185)  will  appear  : — 

A  Fancy  Convertible  Table. 

Clock  Water-Wheel  Novelty. 
Perspective  in  Drawing  Furniture. 
Helical  Gears. 
zEolian  Harp  Making. 

Specula  for  the  Newtonian  Telescope. 
Etc.  Etc. 

The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  •will  bring  the  same  to 
their  notice. 


“WORK”  PRIZE  SCHEME. 

Useful  Household  Article  ”  Com¬ 
petition. 

Prize  Winners  (see  No.  182). 

“  Improvement  ”  (A.  Beck),  2,  Carpenter 
Street,  Horseferry  Road,  Westminster,  S.W. 

“  Bookmarker  ”  (Sydney  C.  Smith),  Balliol 
House,  Toynbee  Hall,  Commercial  Street,  E. 

“Aster”  (S.  M.  Chapman),  11,  Simpson 
Street,  Newcastle-on-Tyne. 

“  Pater  ”  (J.  Charles  King),  Burchett’s 
Green  Cottage,  Maidenhead  Thicket,  Berks. 

“  Forkless  ”  (Mervyn  W.  R.  Bunbury), 
15,  St.  Mary’s  Terrace,  Paddington,  W. 

“  Dhobia  ”  (Harry  T.  Baker),  14,  South- 
gate  Road,  Kingsland  N. 


Technical  Education  adapted  to  the 
Latest  Requirements. 


Messrs.  Cassell  &  Company  have  the  pleasure 
to  announce  that  they  have  arranged  for  the 
publication  in  Monthly  Parts,  price  6d.,  of  an 

ENTIRELY  NEW  WORK, 

UNDER  THE  TITLE  OF 

CASSELL’S 

lew  Technical  Educator, 

Which  will  be  distinguished  by  the  following  new 
features  : — 

NEW  ARTICLES  written  by  Authors  of  great 
practical  experience. 

NEW  ILLUSTRATIONS  expressly  prepared  for 
the  Work. 

NEW  COLOURED  PLATES. 

CONVENIENCE  OF  SIZE,  being  the  same  as 
■‘Cassell’s  New  Popular  Educator.” 
CLEAR,  READABLE  TYPE. 

PART  1  ready  OCT.  25,  1892,  price  6d. 

With  Part  I  will  be  issued  a  large  and  striking  Pre¬ 
sentation  Plate,  consisting  of  a  handsome  reproduc¬ 
tion  of'1  The  Industrial  Arts  applied  to  Peace,” 
bv  Sir  Frederick  Leighton,  P.R.A.,  reproduced 
from  the  fresco  at  South  Kensington  ;  and  the  Part 
■will also  contain  a  Coloured  Plate  of  the  Bessemer 
Steel  Process. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


is  published  at  La  Belle  Sauvage,  Ludgate  Bill,  London,  at 
9  o  clock  every  II  ednesday  morning,  and  should  be  obtainable 
everywhere  throughout  the  United.  Kingdom  on  Friday  at  the 


TERMS  OF  SUBSCRIPTION. 

(Sent  post  f  ree  to  any  part  of  the  world.) 

8  months,  free  by  post  . is.  8d. 

6  months,  „  ..  ..  ^  s3.  sd 

12  months.  „  6s.  6d. 

Postal  Orders  or  I^ost  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Terms  for  the  Insertion  of  Advertisements  in  each 
Weekly  Issue.  . 


X  8.  U. 

One  Page  -  -  -  -  -  -  -  .  -  j 2  (J  0 

Half  Page  -  -  --  --  -  -  -6  10  0 

Quarter  Page  -  •  -  -  -  -  -  -  3 12  6 

Eighth  of  a  Page  -  -  -  -  -117  6 

One-Sixteenth  of  a  Page  -  -  -  -  -  -100 

In  Column,  per  inch  -  -  -  -  -  -  0  1C0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less.  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  All  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions ,  or  a  series  of  insertions, 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


*m*  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Work  and  Wage. — “The  labourer  is 
worthy  of  his  hire.”  The  sacredness  of  these 
words  is  too  often  overlooked  in  the  shame¬ 
less  advertisements  of  those  who  want  to 
hire  labour.  Here  are  two  samples  out  of 
many  nearly  as  bad  : — 

Wanted,  a  teacherof  technical  classes ;  efficient, 
painstaking,  etc.  Salary,  £25  a  year. 

Wanted,  a  bailiff  and  gardener  for  seventy-six 
acres  of  land ;  must  understand  stock  and  make 
himself  generally  useful,  etc.  A  comfortable 
homo  in  return  for  services. 

These  advertisements  have  been  abbre¬ 
viated  for  reference,  but  enough,  and  too 
much,  is  here  to  show  the  baseness  of  some 
would-be  hirers  of  labour  on  such  terms. 
Convicts  get  their  food,  lodging,  clothing, 
and  a  deferred  payment  for  exceptionally 
good  conduct,  but  the  sham  British  yeoman, 
who  wants  a  capable  man  to  give  his  life¬ 
time  for  his  food  and  lodging,  is  a  disgrace 
to  his  order.  The  institution  also  that  needs 
a  talented  expositor  of  the  technics  of  various 
mechanisms  and  processes  in  manufacture 
for  £25  a  year  deserves  to  be  ended,  and  its 
accounts  overhauled  to  find  out  if  its  officials 
are  being  paid  a  relative  rate  of  salary7  to  the 
one  it  offers  for  the  services  of  a  technical 
teacher.  Even  worse  advertisements  than 
those  quoted  make  bids  of  a  shelter  and  food 
for  ladies  to  teach  and  train  children  of 
other  people,  for  which  they  are  expected  to 
be  proficient  in  music,  drawing,  and  lan¬ 
guages.  All  for  a  comfortable  home !  Home, 
forsooth !  Such  advertisers  cannot  know 
the  meaning  of  the  word.  It  may  be  a 
shelter  for  those  sad  creatures  who,  by 
adversity,  are  compelled  to  immolate  their 
young  lives,  but  morally  it  is  a  thief's  den, 
where  the  poor  teacher  becomes  the  victim 
of  soi-disant  respectable  people,  who  thus 
rob  a  girl  of  her  life’s  brightness  and  her 
soul-joy  of  its  charm.  All  noble-hearted 
men  and  women  should  steadily  discourage 
this  particular  species  of  iniquity7. 


An  Aim  for  Trade  Unions.— It  is  being 
generally  conceded  by  even  the  friends  of 
labour  that  strikes  are  not  a  satisfactory 
method  of  arriving  at  an  adjustment  of 
disputed  points  between  employers  and 
employed.  There  is  the  suffering  that  never 
fails  to  accompany  a  strike,  there  is  the 
abiding  ill-feeling  engendered  whichever 
side  wins,  and  there  is  the  depletion  of  the 
coffers  of  the  men’s  organisation.  Now 
these  funds  might,  we  think,  be  turned  to  a 
better  use  ;  and  in  view  of  the  recent  ap¬ 
pearances  of  advanced  labour  leaders  and 
co-operators  on  the  same  platforms,  perhaps 
our  suggestion  may  receive  some  attention. 
It  is  that  trade  unions  should  become  co¬ 
operative  distributors — not  of  tea  and  sugar 
and  other  articles,  but  of  labour.  Let  each 
union  be  like  a  co-operative  store,  the 
commodity  it  supplies  being  labour.  For 
example,  a  shipbuilder  tenders  for  the  build¬ 
ing  of  a  ship.  To  build  this  ship  he  requires, 
besides  material,  various  classes  of  crafts¬ 
men  —  engineers,  carpenters,  sail-makers, 
riveters,  and  so  forth.  In  preparing  his 
tender,  let  him  submit  specifications  of  the 
work  he  needs  to  be  done  by  these  different 
groups  of  workmen  to  their  unions,  and  let 
them  thus  tender  to  him  for  the  work.  In 
this  way  disputes  during  the  progress  of 
contracts,  and  their  consequent  damage  to 
the  contractor,  would  be  avoided,  all  points 
having  been  settled  previous  to  the  signing 
of  the  different  agreements  by  the  unions. 
This  risk,  and  the  supervision  of  the  men 
being  withdrawn,  contractors  would  be  able 
to  afford  much  greater  sums  than  they  now 
give  to  labour.  The  contractors  would  pay 
the  unions  the  agreed  upon  amounts,  and 
the  unions  would  pay  the  men.  By  some 
such  scheme  as  this  all  disputes  about  wages 
and  hours  of  labour  would  lie  between  the 
men  and  the  officers  of  their  unions,  and  if 
the  men  were  not  satisfied  with  their  officers 
they  could  elect  others.  There  is  no  satis¬ 
factory  ground  upon  which  workmen  can 
fight  with  capital — such  a  fight,  besides  being 
injurious  to  both  parties  to  the  contest,  must 
always  end  by  putting  the  men  out  of  court. 
If  an  employer  says  to  a  demand  for  higher 
wages,  “  No  :  I  shall  not  raise  your  wages,” 
there  is  no  power  to  make  bun  do  so.  He 
can  shut  up  his  shop,  and  there  the  matter 
may  end.  All  that  the  man  can  do,  if  he 
wishes  to  carry  on  his  business,  is  to  strike, 
picket  his  shop,  and  seek  to  injure  him. 
Suppose  an  employer,  because  a  man  refused 
to  work  for  him,  determined  that  that  man 
should  not  get  work  at  all,  and  did  all  in 
his  power  to  prevent  that  man  from  getting 
work,  he  would  then  be  in  the  same  boat  as 
strikers  often  find  themselves  in.  We  hope 
our  suggestion  may  be  carefully  considered. 

Winter  Work. — With  the  long  even¬ 
ings  gradually  creeping  upon  us,  thousands 
of  our  subscribers  will  be  parcelling  out 
their  winter’s  work.  It  will  be  our  aim 
to  help  them  very  materially  by  providing 
a  variety  of  subjects  such  as  will  afford 
scope,  week  by  week,  for  the  best  energies 
of  our  varied  classes  of  readers.  Novelties 
and  special  subjects  will  be  placed  before 
“Workites,”  and  it  is  hoped  that  any  sub¬ 
scriber  in  need  of  a  subject  will  make  his 
want  known.  Meanwhile,  the  enlisting  of 
new  subscribers — of  which  the  Editor  will 
always  be  glad  to  have  particulars — may  be 
zealously  pushed  on  by  those  subscribers 
who,  not  content  with  taking  in  Work 
themselves,  very  properly  induce  others  to- 
do  so  also.  This  is  the  way  in  which  thou¬ 
sands  who  cannot  write  for  Work  can  do 
their  share  in  helping  the  publication. 
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THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 

Staircase  with  Half-space  of  Winders. 

Working  Drawings  —  Setting  oot  the 
Strings— Outside  Strings  —  Setting  out 
the  Newels  —  Scale  Drawings  —  Model 
Newel  —  Carriage  Pieces  —  Beads,  etc.  : 
Method  op  Bending  —  Cutting  out  the 
Drawings. 

Working  Drawings. — The  subject  for  our 
present  lesson  is  a  flight  of  stairs  over  a 


rather  difficult  plan,  inasmuch  as  we  have  a 
wall,  44  in.  thick,  occupying  a  position  mid¬ 
way  between  the  top  and  bottom  flights. 
This  is  merely  given  as  a  good  illustration 
of  one  of  the  many  difficulties  the  staircase 
hand  has  to  deal  with.  I  may  perhaps  here 
state  that  this  staircase  (as  all  others  in  the 
present  series)  has  actually  been  constructed 
by  the  writer,  and  therefore  the  drawings 
are  placed  before  the  novice  in  full  con¬ 
fidence  of  their  being  correct. 

The  plan  and  elevation  must  be  drawn  as 


in  all  preceding  examples,  dividing  the 
“height”  and  “going”  according  to  the 
data  given.  It  will  be  observed  that  there 
are  six  winders,  occupying  the  whole  width 
of  the  staircase.  When  this  is  the  case,  they 
are  known  as  a  half -space  of  winders.  The 
reason  for  these  winders  will  be  readily 
understood  when  the  measurements  are 
taken,  as  explained  before. 

Setting  out  the  Strings. — Fig.  1  shows  a 
sectional  elevation  on  ab,  which,  as  we 
know,  is  obtained  by  projecting  lines  from, 
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the  plan,  to  intersect  with  the  riser-lines. 
The  dotted  lines,  9  to  14,  show  the  winders 
up  to  the  landing.  The  portion  of  the 
drawing  shown  above  the  doorway  (d)  re¬ 
presents  the  door  leading  into  the  bedroom, 
with  a  part  of  the  handrail,  balusters, 
■etc.  This  rail  is  returned  on  the  landing  at 
right  angles  to  the  staircase,  a  trimmer 
being  inserted  below,  as  at  t.  The  distance 
from  this  trimmer  to  the  nosing  of  our  steps 
will  require  careful  attention,  as  upon  its 
being  placed  in  proper  position  depends 
our  ability  to  pass  up  and  down  the  stairs 
without  striking  the  head  :  this  is  known  as 
head-room.  It  will  be  seen  the  distance  in 
the  present  instance  is  5  ft.  6  in.,  in  a  line 
perpendicular  to  the  nosing-line,  and  gives 
7  ft.  6  in.  in  a  vertical  direction.  Correctly 
speaking,  the  distance  between  a  and  B 
should  not  be  less  than  6  ft.  6  in.  ;  but,  of 
course,  we  are  entirely  guided  by  circum¬ 
stances,  as  it  rarely  happens  that  we  are 
able  to  design  the  stairs  as  we  should  desire, 
on  account  of  construction  of  the  building 
not  admitting  it. 

The  strings  at  Figs.  3  and  4  are  set  out 
as  before.  Fig.  3  appears  to  be  upside  down, 
but  is  drawn  thus  to  show  it  in  proper  posi¬ 
tion.  If  the  paper  were  folded  up  round 
the  plan  (Fig.  2),  all  the  strings  in  elevation 
would  be  shown  in  their  proper  position. 
This  can  easily  be  proved. 

Outside  String. — The  outside  string  re¬ 
quires  no  explanation,  being  set  out  as  all 
other  examples. 

Setting  out  the  Newels. — Fig.  5  represents 
the  newel  developed — that  is,  each  side  of 
the  newel  is  marked  off  as  seen,  the  dotted 
lines  being  the  angles,  a  is  the  side  next 
the  wall  (see  plan,  Fig.  2),  b  the  edge  fol¬ 
lowing,  c  the  side  facing  the  winders,  and 
D  the  corresponding  edge. 

Scale  Drawings. — I  should  advise  the 
student  to  set  out  the  plan  of  the  winders 
to  a  large  scale,  say  l|in.  to  the  foot, 
dividing  them  equally  on  the  centre  line, 
which  is,  as  we  know,  15  in.  from  centre  of 
newel ;  also  mark  them  out  equally  round 
the  newel ,  as  seen  in  Fig.  2.  Now  develop 
the  newel,  as  at  Fig.  5,  by  first  drawing  the 
space  marked  a,  which  is  6  in.  ;  next  draw 
the  space  b,  this  being  3  in.,  and  represents 
the  edge  of  newel.  Draw  the  following 
side  (c)  and  edge  (d)  in  the  same  manner. 

Model  N excel. — Now,  at  m,  mark  the 
mortise  for  the  string,  and  draw  the  first 
winder,  No.  8,  on  the  edge  B.  By  taking 
the  respective  distances  from  the  plan,  and 
transferring  them  to  the  development,  we 
«can  mark  each  winder  in  its  proper  position 
—of  course,  marking  the  height  of  each  step 
as  we  go.  If  the  drawing  is  set  out  on  a 
piece  of  cardboard,  and  a  knife  lightly 
drawn  along  the  dotted  lines,  the  model  can 
be  bent  round,  thus  forming  a  miniature 
newel,  and  showing  each  winder  in  its  true 
position.  This  may  appear  to  be  taking  a 
lot  of  trouble,  but  as  it  is  almost  as  good  as 
setting  out  a  real  newel,  the  experience 
gained  will  give  greater  confidence  when 
the  actual  work  is  taken  in  hand. 

Carriage  Pieces. — Where  there  is  no  span- 
dril  under  the  stairs,  a  carriage  piece,  c  p 
(Fig.  6),  is  often  introduced  to  stiffen  them. 
This  may  be  a  piece  of  quartering ,  about 
5  in.  by  3  in.,  and  is  fixed  to  the  floor  at 
"bottom  and  notched  to  the  trimmer  at  top. 
This  piece  may  be  cut  out  to  take  the  edge 
of  each  step :  a  better  plan  being  to  nail 
rough  pieces  on  the  side  of  the  carriage 
piece,  and  letting  them  extend  under  each 
step.  This  makes  a  very  good  job. 

Fig.  7  is  another  method  often  adopted. 
This  is  simply  pieces  about  2  in.  thick,  cut 
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out  like  a  pitch-board,  and  nailed  to  step 
and  riser  in  the  centre  of  the  staircase.  This 
is  plainly  shown  at  b. 

Beads ,  etc. :  Method  of  Bending. — As 
we  have  before  i?  explained,  mouldings  of 
various  kinds  are  usually  nailed  on  the 
top  edge  of  all  wall  strings.  The  method 
of  forming  casements  to  meet  the  skirt¬ 
ings  has  been  also  fully  shown.  In  the 
present  instance,  however,  a  bead  is  all 
that  we  require,  which  will  readily  lend 
itself  to  our  proposed  course  of  action. 
This  will  consist  of  a  series  of  saw  Jcerfs, 
or  cuts,  run  in  on  the  top  or  bottom  of 
the  bead,  according  to  which  direction  it 
is  wished  to  bend.  This  is  shown  at 
Fig.  8. 

The  object  of  the  saw-cuts  is  to  remove 
a  certain  portion  of  the  wood,  which  will 
be  closed  up  upon  bending.  Fig.  9  is 
somewhat  exaggerated  to  show  the  principle. 
The  subject  of  bending  wood  will  be  more 
fully  explained  in  a  future  paper. 

Cutting  out  the  Drawings. — A  good  plan 
to  adopt  would  be  to  place  an  order  with 
your  newsagent  for  two  numbers  of  Wokk, 
in  which  case  the  drawings  could  be  cut 
out  of  one  and  the  text  read  from  the 
other.  This  would  save  a  lot  of  trouble 
in  constantly  turning  the  pages  from  text 
to  plate,  and  would  well  repay  the  extra 
outlay. 


THE  CYCLE:  ITS  WORTH  TO  TIIE 
NATION. 

Being  the  Third  Prize  Essay,  by  “  Ccrrcs  ” 
(J.  Charles  King),  Burchett's  Green  Cottage, 
Berks.  , . 

The  Name  and  Notion  in  the  Past. — The  term 
“  cycle  ”  comprehends  two  or  three  wheeled  pedo- 
motors,  whatever  adventitious  sub-designations 
may  be  given  to  them  for  fancy  or  trade  dis¬ 
tinction.  Manumotors,  of  course,  are  included 
under  the  generic  term,  “  cycle.” 

The  evolution  of  a  cycle  appears  to  have  been 
by  a  series  of  stages  of  developments,  these  de¬ 
velopments  being  dependent,  not  on  the  muscular 
skill  to  propel  a  wheeled  frame  supporting  a  rider 
that  propelled  it,  but  on  materials  being  dis¬ 
covered  suited  for  the  cycle  improvements,  and 
methods  to  make  the  frame,  wheels,  and  inter¬ 
motor  light  enough  to  serve  the  purpose  of  a 
bearing  vehicle  for  the  rider  or  riders  that  im¬ 
pelled  it.  Roadways  favourable  for  easy  wheel 
traction  also  formed  another  feature  that  deter¬ 
mined  the  development  of  the  cycle  to  its  present 
advanced  position  as  a  source  of  pleasure  to  so 
many  inhabitants  of  the  United  Kingdom,  and  a 
trade  which  is  so  important  that  it  has  been  pro¬ 
posed  by  some  persons  as  an  eligible  source 
of  future  taxation. 

In  bygone  years  a  cycle  was  used  for  foot 
propulsion  on  the  road,  the  rider  sitting  astride 
a  connecting  perch,  holding  a  guiding  handle  as 
arm-rest. 

About  seventy  years  ago  one  of  the  Penn 
family,  who  was  owner  of  Stoke  Park,  near 
Slough,  rode  a  cycle  he  made  from  Stoke-Pogis 
to  Southampton  and  back.  It  was  designated  a 
“  Hobby-horse,”  and  where  the  roads  were  good, 
in  the  vicinity  of  London,  they  were  commonly 
in  use  and  let  out  for  hire  from  wheelwrights’ 
and  coachmakers’  shops. 

In  one  of  the  painted  windows  of  a  cloister  of 
Stoke-Pogis  Church  is  a  beautifully  executed 
design,  in  a  central  position  amid  other  stained 
glass,  of  a  boy  angel  riding  a  two- wheeled  hobby¬ 
horse,  blowing  a  trumpet  fixed  through  the  head 
of  the  perch  he  bestrides.  The  drawing  and 
colouring  of  the  angel  are  masterly  and  vivid,  but 
the  hobby-horse  is  vague,  and  as  conventional 
as  so  many  heraldic  deviees  of  implements  and 
machinery  are.  Certainly  far  better  are  the  classical 
and  mythological  portraiture  of  war  chariots  and 
horse  accoutrements  ;  these  appendages  in  some 
cases  are  absent,  and  cloud- whirling  ether  takes 
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their  place.  By  the  sketch  it  will  be  seen  that 
a  veritable  solid  framework  is  shown  in  this  old 
glass  staining,  that  has  been  in  the  present 
window  more  than  180  years ;  but  how  long  before 
it  was  done,  or  who  was  the  clever  artist,  is  a 
mystery  not  likely  to  be  solved  now.  A  bullet-hole 
through  the  pane  of  glass  above  it  shows  the 
narrow  escape  it  had  from  destruction  by  the 
stray  shot  of  a  deer-shooter  in  Stoke  Park  a  few 
years  back. 

The  Velocipede  for  Boad,  Bail,  and  Biver. — The 
hobby-horse  died  a  natural  death ;  the  work 
more  than  the  pleasure  predominated,  and  not 
till  the  advent  of  railways  did  cycling  make 
another  start  in  a  velocipede — a  safe  vehicle  on 
four  light  wheels  mostly,  but  sometimes  on  three 
wheels,  the  feet  working  a  cranked  axle  in  the 
hind  wheels  connected  by  treadles  to  swinging 
rods  from  the  head  of  the  perch.  A  comfortable 
high-backed  seat  was  often  used,  by  which  con¬ 
siderable  lumbar  strength  was  imparted  to  the 
foot  thrusts. 

On  railways,  hand  or  foot  levers  were  used,  by 
which  the  navvies,  on  a  little  trolley  that  held 
several  men,  easily  worked  themselves  and  tools 
along  the  metals.  A  boat  with  paddle-wheels 
worked  as  a  velocipede  was  to  be  met  with  on 
smooth  water.  Even  horses  were  experimentally 
used  to  carry  themselves  and  their  loads,  and 
work  a  cyclopede  by  a  tread-mill  action  of  an 
endless  flooring,  on  which  they  walked  and 
turned  gear-wheels  actuating  road  wheels. 

The  Cycle  that  came  to  Stay. — A  stanza  from  a 
poem  on  work,  will  tell  that  improvements,  or  the 
advent  of  new  inventions,  were  often  due  to  the 
discovery  of  materials  and  their  application  to 
simple  construction  of  mechanism. 

“  And  science,  too,  is  circumscribed  by  chance 
Of  what  materials  come  to  hand,  and  how. 

Without  coal,  iron,  loadstone  :  what  advance 
Would  man  have  made?  To  what  do  nations 
bow  I" 

The  light  wood  cycle  on  two  wheels  was  a 
French  invention,  and  worked  by  an  acrobat  as 
a  feat  for  a  brief  time,  till  others  found  how  easy 
it  was  to  do  the  same  thing.  This  was  about 
thirty  years  ago.  It  struck  and  grew  rapidly  in 
England,  and  as  soon  as  wire  wheels  were  applied, 
and  with  rubber  tires,  it  bounded  into  favour. 
Tubular  ironwork,  by  which  parts  were  lightened, 
further  promoted  its  use  for  long  -  distance 
joumies  ;  and  the  almost  endless  methods  of 
gearing  to  gain  speed  and  ease  the  foot  motions, 
or  add  arm  and  back  power,  have  each  been 
adapted  to  the  varying  powers  of  the  riders. 

The  pneumatic  tires  used  on  invalid  carriages 
nearly  fifty  years  ago,  have  asserted  their  value 
for  the  healthy  athletes  whose  last  long-distance 
records  are  1,000  miles  of  road  travelling  in 
5  days  1  lhrs.  35  min.,  and  341 J  miles  road  travel¬ 
ling  in  24  hours. 

For  spurts  on  tracks,  a  quarter  of  a  mile  in 
31A  sec. ;  half  a  mile,  1  min.  9f  sec.  on  bicycles ; 
and  a  mile  in  2  min.  28f  sec.  on  a  tricycle.  Such 
records  attest  the  perfection  of  mechanism  and 
the  stamina  of  modern  Englishmen,  and  this 
whirlwind  speed  seems  likely  soon  to  be  eclipsed 
by  the  lightning’s  flash  to  aid  the  pace  and  lessen 
fatigue. 

The  Commercial  Aspects  of  Cycles. — Cycles 
would  not  be  made  up  as  stock  unless  sales  were 
sure.  The  certainty  of  disposal  warrants  large 
outlay  of  capital  in  their  manufacture,  and, 
unlike  many  other  things,  they  seem  unaffected 
by  fashion  or  season  to  any  great  extent  where 
they  have  merit.  They  are  weather-proof,  and 
to  use  them  is  deemed  sensible  and  worthy,  so 
that  as  the  youth  becomes  strong  enough  he 
must  adventure  on  a  steel  steed.  The  very  pace 
that  is  necessary  to  advance  takes  to  new  scenes 
so  rapidly,  that  an  impelling  attraction  to  go 
further  and  enjoy  more  of  life-motion  and  mind- 
views,  ever  changing,  has  an  almost  irresistible 
charm  that  seems  to  make  the  rider  forget  the 
flight  of  time  and  the  wear  of  the  machine. 
That  they  wear  out  is  a  proof  that  they  have 
done  good  work,  and  the  best  made  machines 
get  that  hard  work. 

There  is  no  getting  a  correct  census  of  the 
cycle  trade,  as  they  are  made  everywhere,  from 
the  large  Coventry  works  to  the  amateur’s  back 
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kitchen.  The  accessory  trades  have  a  large 
added  share  by  repair's  and  alterations,  renewals, 
and  experiments. 

The  foreign  trade  cannot  he  gathered  from  our 
costly  and  viciously  faulty  Board  of  Trade  returns. 
It  might,  perhaps,  he  dug  out  of  the  item, 
x‘  Hardware,”  which  is  put  down  in  these  returns 
by  the  “  ton.”  The  reports  of  the  exports  by 
leading  manufacturers  would  be  a  reliable  state¬ 
ment,  and  worth  annotating  annually. 

The  Moral  Aspect  of  Cycling. — The  old  song 
says  truly  that  “  He  who  leads  a  good  life,  is 
sure  to  live  well.” 

You  may  make  a  pun  but  you  cannot  pick  a 
pocket  while  cycling,  and  you  may  ride  till  tired 
and  wobbly,  but  sobriety  is  indispensable  to 
cycling.  In  fact,  the  machine  drills  the  mind 
to  method,  forethought,  and  order.  For  a 
framework  of  steel  and  rubber  to  drill  mentally, 
morally,  and  physically  50,000  men  in  a  way  no 
general  could  do,  nor  any  preacher  profess  to  ac¬ 
complish,  is  what  may  be  termed  in  ethics  an 
•antinome.  That  it  is  done  is  indisputable ;  we 
bow  to  the  fact,  and  subscribe  to  the  contradiction 
that  mere  matter  has  a  temporary,  supreme, 
beneficial  sway  over  mind,  and  makes 
a  cyclist  honest,  sober,  and  virtuous. 

Another  stanza  from  the  same  source 
as  the  previous  one  will,  perhaps,  say 
all  that  can  be  concisely  said  of  this 
potency : — 

‘‘Antinomies  that  rule  in  nature  show 

Or  hide  profound  unfathomable  laws 

In  morals,  which  from  naught,  to 
Heaven  grow. 

While  humble  wisdom  whispers— 
“Perhaps?”  for  cause. 

—The  Epic  of  a  Day. 

Bach  again  to  the  Factory. — It  has 
been  deprecatingly  said  that  the  mo¬ 
dern,  improved,  up-to-date  cycle  is  the 
collaboration  of  a  mangle-maker  with 
a  bit  of  old  mangle-chain,  and  an  iron 
bedstead-maker  with  parts  of  an  old 
bedstead.  Certainly,  when  broken 
■down,  it  seems  as  if  made  up  under 
these  auspices.  No  doubt  the  make¬ 
up  of  many  cycles  is  not  consonant 
with  economical  muscular  action  of  the 
human  frame,  or  its  graceful  pose  or 
case,  or  for  durability  of  the  cycle.  If 
so,  the  rider  is  to  blame  in  tolerating 
that  which  is  harmful,  grotesque,  and 
wasteful  of  means. 

As  a  Trade  and  Luggage-carrier. — 

The  use  of  the  cycle  by  tradesmen  in 
cities  and  towns  fairly  level,  is  an  im¬ 
portant  aid  to  business,  and  an  economy 
over  the  horse  and  cart,  with  its  cost 
of  forage,  repairs,  stable-rent,  and  attention.  A 
better  form  of  foot-thrust  would  be  a  relief  to  the 
hard-working  men  and  boys  who  carry  out  orders 
on  the  cycle.  This  is  attained  partially  in  some, 
a3  the  “  Monarch.”  The  postmen  find  it  such  a 
boon  that  they  do  more  work  far  easier  than  by 
walking,  so  that  anything  to  save  wear,  and 
lighten  draft,  would  be  a  welcome  matter  for 
them,  whose  journeys  sometimes  reach  to  6,000 
miles  in  a  year. 

For  military  use  its  success  will  lead  to  machine 
gunnery  from  cycles,  for  which  it  is  so  well 
adapted.  The  perch  may  be  the  barrel  of  a  re¬ 
peating  rifle,  the  fork-head  a  rocket-tube.  Now 
a  hint  in  parenthesis.  (Please  do  not  rush  off  to 
the  Patent  Office  to  secure  the  invention.  If  you 
have  the  craze  for  patenting,  I  can  make  you  a 
present  of  a  score  of  inventions,  so  that  you  can 
get  rid  of  a  lot  of  money  all  at  once,  and  save 
time  over  the  job.) 

Of  the  one-wheeled  cycle  the  riding  is  im¬ 
mensely  clever,  but  it  is  out  of  the  range  of 
practical  utility  except  you  invert  the  proceeding, 
and  instead  of  making  your  wheel  carry  you,  you 
make  it  carry  your  luggage  to  the  station,  and 
then  either  boldly  or  bashfully  put  your  wheel  in 
a  hat-box,  and  slide  your  bamboo  rods  together 
as  a  fishing-rod,  and  find  you  have  saved  the 
expense  of  a  luggage  porter.  There  is  another 
embryo  patent,  but  I  must  stop.  I  find  I  have  a 
grumble  to  let  out,  so  I  will  wind  up  with  it  like 
a  true  Briton. 
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The  Cycle  of  the  Future,  and  a  Grumble. --They 
are  too  dear  for  a  working  man,  who  has  to  wait 
till  he  can  afford  to  buy  a  second-hand  one,  often 
patched,  etc.,  and  with  a  lot  of  out-of-date  parts. 
If  one  firm  can  make  26  in.  wheel  cycles  for  £6, 
and  tricycles  for  £6  15s.,  and  give  money’s  worth 
in  late  improvements,  why  cannot  other  larger 
firms?  Another  firm  offers  cycles  for  £7  10s. 
These  prices  approach  a  workman’s  means,  and 
the  workwoman’s  also,  so  that  a  moderate  price 
would  augment  the  trade  with  those  who  would 
wear  them  out  in  usefully  going  to  and  return- 
ing  from  work.  A  cavalcade  of  men  and  women 
cyclists  on  their  journies  to  and  from  their 
healthy  suburban  homes  would  be  a  gratifying 
sight,  and  spare  many  a  Londoner  the  repulsive 
sights  of  soddened  misery  lounging  round  public- 
house  doors,  or  wallowing  in  slum  filth. 

It  would  not  be  in  human  nature  for  a  cyclist 
who  has  ridden  up  roads  rising  1  ft.  in  6,  and 
down  them,  to  write  about  cycles,  and  think 
perfection  is  obtained  with— (1)  a  chain  with  its 
drag  and  back-lash;  (2)  a  pedalling  with  a 
getting-upstairs  motion,  though  going  on  the 
level ;  (3)  a  seat  that  is  a  sorry  crutch,  without 
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The  first  telegraph  line  in  the  United  States  was 
from  Washington  to  Baltimore,  a  distance  of  forty 
miles,  and  was  opened  on  May  17th,  1840,  by  Pro¬ 
fessor  Morse.  In  1890  there  were  800,000  miles 
of  wire,  over  24,000  offices  in  use,  and  nearly 
67,000,000  telegrams  were  sent. 

IN  Norway  and  Sweden  habitual  drunkards  are 
imprisoned,  and  during  incarceration  they  are  fed 
on  bread  and  wine,  no  water  being  allowed  them. 
The  bread  is  steeped  in  wine  for  an  hour  before  being 
given  to  the  prisoner,  who,  although  Hiring  it  at 
first,  after  eight  or  ten  days  is  so  nauseated  by  it 
that  he  refuses  it. 

If  the  finger-nails  be  kept  well  trimmed  and 
polished,  there  is  not  the  same  danger  of  poisonous 
matter  adhering  to  them  as  when  untrimmed  and 
dirty. 

All  the  commissions  that  have  visited  Peru 
during  the  last  two  years  agree  that  the  country  is 
suitable  for  European  immigration  on  a  large  scale. 
Peru  wants  both  skilled  labour  and  agricultural 
labourers. 

The  sewing-machine  is  the  only  machinery  used 
in  Sierra  Leone.  The  colony  is  103  years 
old,  and  has  a  population  of  50,000,  with¬ 
out  a  saw  miff  or  any  other  sort  of  mill 
to  do  any  kind  of  woodwork. 


BOOKS. 


Diagram  copied  from  Stained  Window  in  Stoke-Pogis  Ihurch,  Bucks. 

aid  to  the  weary  back,  or  from  the  strong  back 
to  aid  the  weary  legs ;  (4)  with  arms  that  are 
needlessly  idle,  when  they  might  save  the  legs, 
and  by  their  reciprocal  and  natural  action 
promote  health  ;  (5)  and  with  wheels  that  have  a 
quick-wearing,  roily-pudding  on  the  rims  to  be 
devoured  by  the  road,  when  proper  rims  would 
guard  this  fragile  puff-pad,  save  draft,  health, 
and  pocket;  (6)  or  when  spinning  on  a  smooth 
road  to  have  to  keep  moving  the  legs  instead  of 
resting  them  on  the  pedals ;  (7)  or  have  to  impel 
along  a  safety  bicycle  weighing  40  lb.  when  they 
can  be  made  to  weigh  only  22  lb.,  or  a  tricycle 
weighing  60  lb.  when  they  can  be  made  to  weigh 
only  30  lb.  Thirty-six  pounds  was  the  weight  of 
a  tricycle  used  by  the  writer  thirty  years  ago, 
when  roads  were  not  so  good  as  now. 

I  have  formulated  these  seven  grumbles.  These 
are  seven  weak  points  of  the  ej  cle,  which  must  be 
made  the  strong  points.  They  may  not  emanate 
from  the  factory  with  its  large  stock  of  parts  to 
be  used  up,  but  more  likely  from  the  isolated 
worker  who  plods  at  the  forge  thoughtfully  long 
after  his  neighbours  have  gone  to  dreamy  repose. 

He  is  the  man  who  will  improve  the  cycle,  as  it 
much  needs  improving,  be  it  two  or  three¬ 
wheeled.  Then  the  trade  will  improve,  and  the 
workers  will  have  less  hesitancy  of  taking  a 
cottage  a  little  way  out  from  the  turmoil  of  the 
town,  and  his  or  her  health  and  joys  of  life  will 
be  increased  and  maintained,  and  practically 
demonstrate  the  Cycle’s  worth  to  the  Nation- 


Handicraft.— “The  Manual  of  the 
Guild  and  School  of  Handicraft.” 
C.  R.  Ashbee,  M.A.  (Cassell  &  Com¬ 
pany,  Limited.) — At  the  present  time, 
when  the  subject  of  technical  educa¬ 
tion  is  demanding  the  attention  of  all 
thoughtful  minds,  the  issue  of  such  a 
manual  as  this  is  particularly  welcome. 
Its  purpose  is  to  serve  as  a  guide  to 
those  who,  in  connection  with  the 
various  County  Councils,  schools,  and 
institutions,  are  seeking  to  establish 
on  a  firmer  footing  what  has  hitherto 
been  neglected— the  intermediate  and 
technical  education  of  the  country.  It 
is  also  to  serve  as  a  guide  to  the  in¬ 
structor  and  elementary  teacher  in 
technical  work.  Mr.  Ashbee  has  done 
such  good  work  for  technical  educa¬ 
tion  in  connection  with  the  Guild  and 
School  of  Handicraft  at  Mile  End,  E., 
that  we  can  recognise  the  value  of  what 
he  says  or  writes  upon  the  subject  he 
has  at  heart.  The  future  of  British 
trades  and  crafts  is  a  matter  of  great 
moment.  Much  information  relating  to 
the  technical  education  movement  is  contained  in 
this  manual,  and  everyone  concerned  ought  to 
read  it. 

Pigeons. — “  Pigeons  :  their  Origin,  Yariation, 
etc.”  Rev.  W.  F.  Lumley,  A.K.C.  (“Feather 
World”  Office.)  This  may  be  briefly  charac¬ 
terised  as  a  handy  little  hook  for  pigeon  fanciers, 
which  will  put  them  in  possession  of  pretty  well 
aU  they  want  to  know  and  ought  to  know  about 
their  particular  pets.  It  is  one  of  the  “  Feathered 
World  Guide  Books,”  known  collectively  as  the 
“  Simplex  Series,”  and  its  full  title  runs  thus — 
“Pigeons:  their  Origin  and  Yariation,  their 
Housing  and  Management,  accompanied  by 
Practical  Illustrations.”  It  is  divided  into  two 
parts,  whereof  Part  I.  deals  with  the  pigeon 
house  in  different  forn>3  and  appliances  suitable 
for  it ;  the  parasites  that  are  found  in  the  nests  ; 
and  all  about  the  choice,  purchase,  mating,  pair¬ 
ing,  nesting,  hatching,  and  feeding  of  pigeons, 
with  remarks  on  judging  and  classification. 
Part  II.  contains  twenty- two  chapters  devoted 
to  the  consideration  and  description  of  different 
fancy  pigeons  and  their  varieties.  These  fancy 
birds  are  illustrated  sufficiently  well  to  exhibit 
their  various  characteristics  as  noted  in  the 
descriptions.  The  engravings  of  the  pigeon 
houses,  etc.,  are  useful,  but  they  are  not  marked 
by  any  novolty  of  form  or  artistic  conception, 
such  as  an  amateur  would  look  for  who  was 
willing  and  able  to  house  his  birds  in  structures 
that  were  somewhat  out  of  the  current  run. 
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TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  editor  not  later  than  Tuesday  morning. 

Timber  Trade.— A  good  demand  for  mining 
timber  and  pit  props  continues. 

Chemical  Trade. — Trade  is  very  firm,  higher 
prices  prevailing.  Bleaching  powder  is  very  scarce. 
More  inquiries  for  caustic  soda.  In  sulphur  the 
changes  are  slight.  South  Durham  salt  is  quiet. 

Coal  Trade. — The  Newcastle  coal  trade  for  best 
steam  is  firm  ;  for  gas  coals  the  demand  is  begin¬ 
ning  to  increase  ;  bunker  coals  are.  dull  ;  manu¬ 
facturing  coals  quiet.  Coke  is  steady,  with  an 
increasing  demand  for  northern  furnaces. 

Iron  Trade. — At  Middlesbro’  the  finished  iron 
manufacturers  report  a  dearth  of  fresh  orders,  and 
the  condition  of  the  shipping  and  shipbuilding 
industries  does  not  speak  favourably  for  the  future. 
Business  in  the  Lancashire  iron  trade  continues 
slow,  but  prices  continue  firm.  In  the  manufactured 
iron  trade  no  improvement  is  reported,  the  prices 
taken  only  just  covering  cost  of  production.  In  the 
Staffordshire  pig-iron  trade,  large  sales  have  been 
effected  recently,  and  iron  founders  have  been 
placing  orders  up  to  Christmas,  many  of  the  leading 
makers  having  now  their  full  make  contracted  for  up 
to  that  date. 

Tinplate  Trade. — The  condition  of  trade  in 
the  Swansea  district  is  becoming  very  serious. 
About  12,000  workmen  in  South  Wales  are  already 
out  of  employ,  many  large  works  being  closed.  The 
proprietors  of  the  Worcester  and  Upper  Forest  tin¬ 
plate  and  steel  works  at  Morriston  have  intimated 
their  intention  to  close  the  works.  2,000  hands 
will  be  affected. 

Steel  Trade.— Small  business  is  being  done  in 
the  Lancashire  steel  trade.  Steel  boiler  plates  have 
been  bought  at  £7  5s.  per  ton ;  steel  angles  have 
fallen  considerably ;  and  in  small  girders,  both 
English  and  foreign  makers  have  lately  been 
quoting  15s.  per  ton  under  recent  prices  in  order  to 
secure  business. 

Cotton  Trade.— The  Oldham  spinners  have 
decided  to  give  notice  of  a  5  per  cent,  reduction  of 
wages  if  80  per  cent,  of  the  employers  are  found  to 
be  in  favour  of  the  proposal.  Bad  reports  as  to  the 
condition  of  the  industry  continue  to  be  received, 
especially  from  North  Lancashire.  At  Preston  a 
proposal  is  on  foot  to  work  three  days  a  week  and 
reduce  wages  10  per  cent,  until  trade  improves. 

Engineering  Trade.— Many  of  the  leading  firms 
of  machine  tool  makers  continue  fairly  busy,  as  also 
do  the  makers  of  large  stationary  engines.  Machin¬ 
ists  are  experiencing  the  effects  of  the  depression  in 
the  cotton  trade,  and  have  little  work  on  hand,  with 
a  bad  outlook.  Locomotive  builders  are  keenly 
competing  for  the  few  orders  that  are  coming  for¬ 
ward.  Boiler  makers  are  busy,  and  have  good 
prospects,  but  the  prices  rule  low.  A  Tyne  engineer¬ 
ing  firm  are  required  to  build  twin  triple-expansion 
engines  for  a  large  Russian  battle-ship,  also  boilers 
for  the  same.  They  have  also  on  hand  three  sets  of 
triple-expansion  engines  for  torpedo  gunboats,  as  well 
as  their  boilers,  for  the  British  Government.  Trade 
on  the  river  generally  may  be  considered  as  only  fair. 

Shipbuilding  Trade. — No  change  has  taken 
place  in  the  condition  of  the  Mersey  shipbuilding 
trade,  but  at  Barrow,  although  new  orders  are  not 
easily  obtained,  there  is  a  fair  amount  of  work  on 
hand.  A  difficulty  with  the  workmen  is  expected, 
however,  as  a  5  per  cent,  reduction  of  wages  is 
demanded  by  the  masters,  and  a  strike  appears 
inevitable.  Messrs.  Railton,  Dixon  &  Co.,  ship¬ 
builders,  of  Stockton-on-Tees,  will  close  their  No.  2 
shipyard  through  scarcity  of  orders.  W e  understand 
that  if  a  million  of  money  is  expended,  as  is  pro¬ 
posed,  in  Bristol  for  dock  improvements  for  the  mail 
and  passenger  trade  between  that  port  and  America, 
Liverpool  companies  have  intimated,  or  promised, 
to  give  a  share  of  patronage.  The  principal  advan¬ 
tages  offered  by  the  Bristol  authorities  are  :  (1)  That 
there  will  be  a  saving  in  cost  of  coal  to  the  extent  of 
from  4s.  to  6s.  per  ton  ;  (2)  a  saving  of  from  four  to 
five  hours  as  between  New  York  and  London,  also 
a  slight  saving  as  to  Liverpool ;  (3)  that  Bristol  is 
more  centrally  situated  as  regards  the  distribution 
of  traffic. 

Paint  Trade.— Colours  are  quoted  as  follows : 
Ochres  :  Oxfordshire,  common,  £10,  medium,  £12, 
best,  £15  ;  Derbyshire,  40s.  to  60s.  ;  Welsh,  com¬ 
mon,  18s.,  best,  70s.  Umber :  Turkish,  quiet  ; 
Devonshire,  50s.  to  55s.  Venetian  red,  £6  10s.  to 
£10.  Cobalt,  prepared  oxide,  10s.  6d.  ;  black,  9s.  9d.; 
blue,  6s.  6d.  Zaffres  :  No.  1,  3s.  6d. ;  No.  2,  2s.  6d. 
Oxide  of  iron :  common,  £6;  medium,  £10;finest,  £20. 


Silver  Trade. — This  is  gradually  improving  in 
Sheffield.  Britannia  metal  departments  are  quiet. 

Woollen  Trade. — An  old  firm  in  Bradford  have 
resolved  to  close  their  Yorkshire  factories,  where  they 
employed  1,200  hands  and  turned  over  £200,000 
per  annum,  and  transfer  their  business  to  James¬ 
town,  U.S.A.,  where  their  factories  are  now  being 
built.  Arrangements  are  being  made  for  the  work¬ 
people  to  accompany  the  firm  to  the  States. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


I. — Letter  from  a  Correspondent. 


Quarter  Horse-Power  Steam  Engine.— “  S.” 

writes:— “  You  maybe  interested  in  hearing  that, 
having  finished  the  l  h.-p.  engine  as  described  by 
you  in  Work,  I  made  a  trial  run  recently,  which 
was,  I  think,  most  successful.  The  engine  took  a 
deep  cut  off  a  bar  of  2  in.  iron,  working  at  only 
251b.  pressure.  My  lathe  is  one  of  Milnes’,  of  Brad¬ 
ford,  5  in.  screw-cutting.  I  think  I  may  be  fairly 
proud  of  my  work,  seeing  this  is  only  my  second 
attempt  at  engine-making;  my  first  was  a  small 
brass  one,  a  very  different  thing  from  this,  but  with¬ 
out  your  very  lucid 
description  of  the  en¬ 
gine  in  Work,  I  doubt 
whether  I  should  have 
made  such  a  good  job 
of  it.  Allow  me,  there¬ 
fore,  to  thank  you  for 
your  great  assistance 
to  me.  I  put  a  12  in. 
fast  and  loose  pulley 
on  the  crank-shaft  of 
lathe,  and  had  an  8  in. 
driving  pulley  made 
for  engine  :  leather  t 
belt  1J  in. 
wide.  I 
had  forged 
for  me  a 
steel 
crank- 
shaft,  6  in. 
longer 
than  the 
one  sup- 
plied 
by  Mr. 

M  i  1  d  e  s , 
with  cast-  G 
ings  of  en¬ 
gine,  and 
made  an 
outside 
bearing  of 
l  ignurn- 
vitce.  The 
fly  -  wheel  . 

I  turned 
and  bored 
myself  in 
my  lathe, 
and  hard 
work  it 
was.  Mr. 

Milnes 
kindly 
bored  cy¬ 
linder  and 


Quarter  Horse-Power  Steam  Engine — A,  to  Chim¬ 
ney  ;  B,  Steam  Exhaust ;  C,  Man-hole ;  D, 
Damper ;  E,  Safety-valve ;  F,  Rivets ;  G, 
Pressure  Gauge  and  Injector;  H,  Steam  Supply; 
I,  Tap  Steam  ;  J,  Water  Gauge ;  K,  Tap  Water ; 
L,  for  Pump  when  made ;  M,  Fire-door  ;  N, 
Tap  Water  ;  O.  Rivets ;  P,  Top  of  Fire-bars  ; 
Q,  Water  Supply  from  Injector  ;  R,  Bach  Pres¬ 
sure  Valve. 


planed  bed ;  the  rest  of  the  engine  is  all  my  work. 
I  had  some  difficulty  with  arms  of  governor,  as 
there  was  no  casting  nor  forging  for  same.  I  made 
them  by  screwing  on  small  levers  at  an  angle  of 
120°,  but  I  am  not  very  pleased  with  the  appearance 
— it  doesn't  look  quite  workmanlike.  I  think  I 
shall  either  make  a  pattern  and  have  them  cast  in 

fun-metal,  or  get  someone  to  forge  them  for  me.  If 
might  make  a  suggestion,  it  would  be  better  not 
to  have  the  top  cover  of  cylinder  with  hole  for 
piston-rod  cored  out :  I  found  in  turning  up  cover 
that  the  hole  wouldn’t  true  up  to  I  in.,  so  had  to 


make  my  piston-rod  a  shade  larger ;  and  same  with 
the  gland.  I  had  to  get  another  gland  cast  forme 
solid,  as  the  hole  cored  out  wouldn't  true  up  to  size. 
Also  steam-chest— the  casting  was  in  the  rough  a 
shade  over  1-J  in.  across,  so  I  had  to  just  take  off  a 
very  little  from  both  slide-valve  and  steam-chest  to 
get  them  square;  you  might  also,  in  slide-valve, 
allow  a  little  more  for  squaring  up  hole  inside,  for’ 
even  leaving  part  of  rough  casting,  I  made  it  a  full 
U  in.  I  must  say  that  the  castings  were  wonder¬ 
fully  good  and  very  cheap.  I  should  be  obliged  if 
you  would  give  me  some  advice  re  boiler.  I  have 
had  made  a  copper  boiler  J-  in.  thick  all  over  and. 
riveted,  twenty-one  1  in.  tubes  for  flues,  water  space 
diameter  16  in.,  height  30  in.,  very  good  draught. 
This  burns  a  lot  of  charcoal ;  would  coke  or  coal  do 
instead?  I  am  told  that  the  sulphur  is  very  bad 
for  copper  boilers  ;  is  that  so?  If  it  is,  as  the  boiler 
is  an  expensive  affair,  I  don’t  want  to  spoil  it  in 
saving  cost  of  fuel.  As  to  feed  water,  I  softened 
the  water  with  lime  and  caustic  soda,  but  don’t 
know  the  right  proportions.  Could  you  tell  me  the 
proper  quantities  to  put  for  the  East  London  water? 
I  think  at  present  there  is  an  excess  of  caustic  soda; 
that  would  not  hurt  the  boiler,  I  suppose?  Even  at 
the  best  some  scale  is  sure  to  form,  and  yet  there  is 
no  means  of  getting  at  the  inside.  How  would  it  do 
to  nearly  empty  the  boiler  occasionally,  and  throw 
in  some  diluted  hydrochloric  acid  to  dissolve  the 
scale  and  then  wash  out  ?  I  believe  hydrochloric 
acid  has  very  little  action  on  copper.” — In  reply  to  a 
request  for  a  sketch  of  the  boiler,  “  S.”  sends  the  one 
accompanying  this.and  writes  again  as  follows:—"  I 
have  one  of  Fletcher's  burners  for  lighting  fire,  to 
put  underneath,  and  then  remove  when  fire  is  well 
alight.  Gas  supply,  fin.  iron.  From  top  of  funnel 
I  put  stove-pipes  to  ventilator  into  chimney,  and 
closed  fireplace,  and  packed  around  stove-pipe 
with  asbestos  where  it  enters  chimney,  so  get  a  very 
fair  draught.  Passed  exhaust  into  funnel.  Instead 
of  turning  up  end  of  tube,  I  plugged  it  and  filed  hole 
in  top  of  pipe.  For  water  supply  I  have  injector, 
and  the  water  passes  through  furnace  before  enter¬ 
ing  boiler.  I  intend  to  make  pump  as  well.  Injector 
did  not  act  first  time,  hut  was  all  right  when  I  ran 
engine  again.  There  was  probably  some  white-lead, 
in  the  injector  the  first  time.  There  are  no  hand¬ 
holes,  only  holes  for  fittings.  One  might  examine 
interior  with  a  taper  through  them,  but  that  is  all 
The  boiler  wa9  tested  to  1951b.  per  square  inch  by 
hydraulic  pressure.  I  used  wood  as  fuel ;  it  made 
steam  very  quickly,  hut  of  course  coke  or  coal 
would  be  more  convenient.  Governor  I  made  with 
lever  to  regulate  with  weights.  I  don’t  see  why  one 
could  not  get  f  h.-p.  out  of  this  engine,  or  even 
more,  if  you  ran  it  fast  enough ;  it  is  merely  a 
matter  of  enough  steam  and  pressure.  I  should 
have  had  a  larger  boiler,  hut  workshop  being  at  the 
top  of  house  the  weight  of  an  iron  one  would  not 
have  done.  Later  on  I  shall  make  a  dynamo,  and 
thought  of  making  one  described  by  Croft— 120 
candle-power.  Do  you  think  my  boiler  would 
supply  enough  steam  to  do  that?  If  not,  I  might 
make  a  50  candle  dynamo  instead,  merely  to  light 
up  workshop.  1  put  on  blow-off  cocks  for  cylinder, 
and  think  of  putting  oil-cup  for  cylinder  on  top  of 
steam-chest,  as  there  is  room.”  I  do  not  consider 
myself  an  authority  on  small  boilers,  and  I  have 
therefore  submitted  the  above  letters  to  two 
practical  men.  The  first  points  out  the  unusual 
position  of  the  fire-bars— 3  in.  below  the  water— 
which  he  thinks"  wouldcause  a  loss  of  heat.”  This 
is  evidently  done  to  simplify  the  fire-hole,  and 
it  will  give  a  large  fire-grate,  useful  for  burning 
wood.  In  my  opinion  the  objection  to  this  plan  is 
that  the  sediment  may  fall  into  and  accumulate  in 
this  lower  part  just  over  or  in  the  fire,  instead  of,  as 
usual,  below  it,  and  thus  the  plate  may  become 
overheated.  I  think  there  should  be  at  least  one 
hand-hole  to  admit  of  inspection  of  this  part,  and 
the  blow-off  cock  should  be  opened  before  starting 
work,  so  as  to  drive  out  any  sediment  that  may  have 
settled.  If  coal  is  burnt  it  might  be  well  to  line 
the  lower  part  of  the  fire-box  with  fire-clay,  where 
the  dotted  lines  a',  a',  are  seen,  which  I  have  added 
to  the  sketch,  and  this  would  both  prevent  the  loss 
of  some.  heat,  concentrate  the  heat  of  the  fire,  and 
protect  the  lowest  part  of  the  boiler.  The  method 
of  introducing  the  feed-water  seems  to  me  objection¬ 
able,  interfering  unnecessarily  with  the  removal  of 
the  fire-bars.  It  is  usual  to  introduce  the  feed- water 
at  about  the  water-line,  because  then  if  any  of  the 
valves— retention  or  pump-valves — leak,  so  that  the 
boiler  loses  water,  it  cannot  run  down  very  far.  My 
friend  writes  further  Copper  is  by  far  the  best 
material  for  small  boilers,  but.  workmanship  be¬ 
comes  the  most  important  factor  for  strength. 
Hydraulic  testing  is  the  safer,  but  this  should  not 
be  pushed  too  far;  for  a  boiler  intended  to  work  at 
601b.,  1001b.,  or  1101b.  is  ample.  Boilers  may  be 
weakened  and  almost  ruptured  h.v  excess  in  testing. 
Your  friend's  exhaust  would  be  better  had  he 
formed  it  as  a  taper  and  round  elbow,  which  he 
could  easily  have  inserted.  The  expanding  steam 
should  form  a  central  jet,  which  acts  as  a  piston  to 
expel  the  air,  and  the  more  accurately  this  is  in  the 
centre  the  better.  Fuel  in  a  small  boiler  is  a  diffi¬ 
culty.  I  fear  anthracite  coal  will  be  found  unman¬ 
ageable  unless  broken  into  small  pieces,  freed  from 
dust,  and  a  small  portion  of  charcoal  used  with  it ; 
this  would  give  a  stronger  and  cheaper  fire  than  all 
charcoal.  All  caking  coal  must  be  avoided:  the 
lighter  varieties  that  burn  to  a  white  ash  might  do. 
If  your  friend  must  use  hard  water,  I  should  recom¬ 
mend  the  original  Clark's  process,  without  the  soda, 
as  a  caustic  alkali  in  a  small  boiler  is  sure  to  be 
carried  by  the  steam  as  priming  into  slide  and 
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;ylinder,  converting  the  oil  or  tallow  into  a  soluble 
>oap.  Make  some  lime-water  from  good  quicklime, 
md  stir  in  about  two  fluid  ounces  to  a  gallon  of 
.vater,  leaving  it  ten  hours  to  settle,  and  use  the 
ipper  clear  portion.  But  why  not  use  rain-water? 
A.  100  gallon  galvanised  cistern  would  store  all  that 
=o  small  a  boiler  would  require,  and  an  occasional 
Jose  of  a  little  hard  water  to  form  a  slight  deposit 
ivould  add  to  the  durability  of  the  boiler.  X  now 
;oine  to  the  reply  given  by  my  second  adviser.  He 
•ays:— “  Sulphur  in  fuel  is  injurious  to  boilers,  but 
would  not  tell  much  on  a  small  boiler,  which  is 
jrobably  not  used  very  much.  Coke  is  the  worst  ; 
louse  coal  is  better,  but  is  likely  to  cause  too  much 
loot  (especially  in  the  case  of  1  in.  tubes)  ;  anthra- 
;ite  coal  is  the  best  fuel  to  use  provided  there  is 
mough  draught.  This  boiler  would  not  burst  at 
1501b.  if  the  seams  and  rivets  are  sound;  it  might 
julge  if  this  pressure  is  exceeded ;  I  consider  60  lb. 
o  601b.  working  pressure  quite  safe.  A  very  little 
>oda  now  and  then,  or  any  of  the  compositions  sold 
:'or  that  purpose,  will  keep  the  boiler  free  from  in- 
irustation.  Also  to  vary  the  level  of  the  water 
iaily,  when  not  in  use,  is  of  importance.  The  boiler 
,s  capable  of  working  a  good  dynamo  of  120  candle- 
lower,  but  the  attention  and  stoking  may  be 
roublesome  to  raise  enough  steam  in  so  small  a 
toiler.  I  can  find  no  fault  with  the  construction 
md  fitting  up  in  general  but  the  steam  supply  to 
jngine,  if  carried  upward  through  top  of  boiler 
nstead  of  downwards.”  I  think  “  S.”  will  find  here 
nost  of  the  information  he  seeks,  and  that  what 
re  and  we  have  written  will  be  useful  to  others  who 
rave  undertaken  to  make  the  \  li.-p.  engine.  I  am 
very  glad  “  S.”  has  succeeded  so  well,  and  that  he 
'ound  the  description  clear  and  the  castings  good. 
With  regard  to  what  he  says  about  some  of  the 
roles  coming  out  too  large,  that  would  arise  if  they 
were  not  exactly  in  the  centre  of  the  castings  ;  and 
if  the  casting  was  held  in  a  universal  chuck,  so  that 
;he  outside  ran  true,  it  might  have  been  remedied 
ry  putting  a  bit  of  tin  under  one  of  the  jaws  of  the 
rniversal,  so  as  to  bring  the  hole  more  nearly  true, 
md  throw  out  the  rim  a  little.  On  the  whole,  per- 
raps,  it  would  be  better  to  cut  off  the  prints  from 
hese  little  things,  and  cast  them  solid.  The  plan  of 
raving  a  longer  crank-shaft  which  “  S.”  has  adopted 
s  a  very  good  one-  Very  likely  the  lignum-vitce 
rearing  will  last  well,  but  it  would  look  better  to 
rave  another  bearing,  similar  to  the  other  two,  and 
here  should  be  made  a  strong  wooden  frame,  pro- 
rerly  bolted  together,  to  keep  the  third  bearing 
irmly  fixed  at  the  correct  distance,  and  in  exact 
alignment  with  the  other  two.  It  was  intended 
liat  the  arms  of  the  governor  should  be  made  of 
forgings,  but  Mr.  Milnes  now  has  a  pattern,  and 
sends  out  the  arms  cast  in  gun-metal.  The  general 
appearance  of  the  boiler  gives  me  the  impression 
;hat  the  fire-box  is  too  low,  and  that  the  fire-door 
should  be  higher  up,  so  as  to  admit  of  a  greater 
depth  of  fire,  and  more  room  for  combustion  before 
the  gases  enter  the  tubes ;  still,  no  doubt  the  boiler 
is  a  good  one,  and  will  serve  you  well.  With  regard 
to  the  strength  I  reckon  it  thus The  plate  of  the 
shell  being  J  in.  thick,  a  4  in.  length  of  the  shell 
being  cut  through  diametrically  will  expose  a  sec¬ 
tion  on  each  side  of  Jin  x  4in.=Jin.,  or  on  both 
sides  taken  together  of  1  sq.  in.  Now,  one  square 
inch  of  sheet  copper  has  a  tenacity  of  33,000  lb. ,  and  if 
riveted  with  a  single  row  of  rivets  its  strength  will 
be  reduced  to  a  little  over  half  this— say,  17,0001b., 
ar,  to  be  on  the  safe  side,  16,0001b.  Now,  since 
the  diameter  of  the  shell  is  16  in.,  and  the  length  of 
the  piece  of  shell  we  are  considering  4  in.,  and 
16  x  4  =  64,  the  pressure  of  steam  tending  to  burst 
the  ring  or  section  of  shell  having  a  sectional  area 

of  1  sq.  in.  acts  on  an  area  of  64  sq.  in.,  and  4M!2=250, 
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the  lowest  bursting  pressure.  The  furnace  is 
smaller  in  diameter,  and  it  is  also  so  short  that  it 
derives  strength  from  each  end  ;  if  it  were  longer,  or 
rather  taller,  it  would  require  to  be  rather  thicker, 
since  the  tensile  strength  of  copper  is  more  than 
double  its  crushing  strength.  In  conclusion,  I  beg 
to  congratulate  “S.”  on  his  success,  and  to  say  that 
if  he  will  write  again  by-and-bye  and  tell  us  how  he 
gets  on,  it  will  probably  interest  and  encourage 
others  who  are  following  him. — F.  A.  M. 

II.— Questions  Answered  by  Editor  and  State. 

Patent.— Poor  Man.— If  our  correspondent  will 
refer  to  our  article  on  Patents  i  No.  44,  Vol.  I.,  p.  694), 
and  also  to  our  article  in  No.  175,  Vol.  IV.,  p.  296,  and 
read  and  carefully  study  them,  he  will  no  doubt  be 
able  to  see  how  far  it  would  be  to  his  interest  and 
advantage  to  follow  the  course  proposed.  If  he 
will  take  our  advice,  he  will  carefully  avoid  any¬ 
thing  of  the  kind  mentioned,  as  he  would  infallibly 
meet  with  great  trouble  and  disappointment,  and 
most  probably  end  by  losing  it  altogether.  Such 
affairs  are  carried  on  on  the  principle  of  “  heads,  I 
win— tails,  you  lose,”  and  you  are  not  placed  on  an 
equal  footing  in  the  matter.  It  would  not  pay  to  do 
that ;  the  risk  to  them  would  be  too  great. — C.  E. 

Oil  Colours. —  A  Reader.— The  question  you 
ask  could  be  as  easily  answered  at  any  large 
stationer’s  shop,  where  oil  colours  can  usually  be 
bought  in  collapsible  tubes.  With  respect  to  their 
being  sold  “in  boxes  like  water  colours,”  Rowney 
&  Co.  sell  admirable  little  sets  for  painting  in  oil. 
These  are  contained  in  japanned  tin  boxes,  and  are 
furnished  with  colours,  brushes,  and  palettes. 
Brodie  &  Middleton  are  a  good  firm  for  such  re¬ 
quisites.  If  you  buy  locally,  see  that  you  get  the 
goods  of  a  reliable  firm,  such  as  Rowney,  Reeves, 
Barnard,  or  Winsor  &  Newton.— Decorator. 


Dry  Battery.— J.  H.  (No  Address). — You  may 
utilise  your  6  in.  x  3?  in.  stoneware  jars  as  outer 
cells  for  a  dry  battery.  Place  zinc  cylinders  in 
these,  put  an  ordinary  carbon  block  in  the  centre, 
and  pack  the  space  between  carbon  and  zinc  with  a 
mixture  of  equal  parts  of  zinc  white  and  plaster-of- 
Paris,  made  moist  with  a  little  killed  spirits.  Cover 
the  filled  cell  with  a  seal  of  pitch.— G.  E.  B. 

Camera  Obscura.—  Camera.— In  arranging  a 
camera  obscura,  the  first  condition  is  that  it  shall 
be  elevated  above  the  surroundings,  so  that  the 
lens  may  have  an  unobstructed  view.  The  next  is 
to  construct  a  small  box  in  which  the  lens  can  be 
fixed,  and  which  can  be  revolved  by  means  of  a 
cord  from  the  inside.  The  light,  passing  through 
the  lens,  is  reflected  from  a  mirror  placed  at  an 
angle  of  45  deg.  to  the  lens  (inside  the  revolving 
box),  on  to  a  table  placed  beneath.  A  lens  of  about 
20  in.  focus  is  suitable  ;  the  longer  the  focus  of  the 
lens,  the  larger  the  reflected  image  will  appear,  and 
vice  versd.  A 
good  single 
landscape  lens 
answers  the  pur¬ 
pose  admirably. 

Of  course,  the 
better  the  lens, 
the  better  would 


Camera  Obscura.  A,  Lens  ;  B,  Mirror  ;  C,  Hood ; 
D,  Turret ;  E,  E,  E,  Cords  ;  F,  Upright  Guide 
for  Cords ;  G,  Table. 

be  the  definition  of  the  image.  It  is  important 
that  the  surface  of  the  table  on  which  the 
image  is  thrown  is  a  perfectly  dead  white. 
This  is  attained  by  coating  the  table  with  plaster- 
of -Paris,  and  then  scraping  and  sand-papering  it 
perfectly  level ;  another  advantage  of  this  surface 
is  that  if  it  gets  soiled,  a  rub  with  sand-paper  will 
set  it  right  again.  The  height  of  the  table  must 
be  suited  to  the  image  thrown  by  the  lens,  and 
ascertained  by  experiment.  When  the  image  is 
sharply  defined,  the  height  is  correct.  The  accom¬ 
panying  diagram  will  show  how  the  camera  is 
generally  managed.  The  lens  is  better  protected 
by  a  hood,  which  improves  the  brightness  of  the 
image  and  also  protects  the  lens  from  the  rain¬ 
drops  that,  falling  on  the  glass,  would  cause  indis¬ 
tinctness  of  the  picture.  A  cover  is  generally  made 
to  protect  the  lens  when  not  in  use.  In  the  dia¬ 
gram  sent  it  would  be  as  well  to  make  a  turret  for 
the  lens,  so  that  it  would  overlook  the  highest  part 
of  the  roof.— 1>. 

Makers  of  Electrical  Apparatus — W.  R.  M. 

( Sowerby  Bridge).— Either  of  the  following  make 
and  sell  model  dynamos  and  other  electrical  ap¬ 
paratus  :  Mr.  G.  Bowron,  Praed  Street,  London, 
W.  ;  Mr.  S.  Bottone,  Wallington,  Surrey ;  Mr.  T. 
Bonney,  Avenue  Road,  Lewisham,  S.E. ;  Mr.  A. 
Crofts,  Dover,  Kent ;  or  consult  the  advertisement 
columns  of  Work.— G.  E.  B. 


Glass.— C.  S.  (Derby).—  It  would  be  impossible 
for  the  writers  of  the  various  articles  that  appear 
in  Work  to  give  all  the  names  of  the  firms  where 
everything  could  be  purchased  that  is  required  to 
make  the  piece  of  work  described,  because  they 
would  naturally  be  more  conversant  with  those 
firms  located  in  or  about  the  part  they  lived,  and 
whose  addresses  would  most  likely  be  farthest 
away  from  the  person  requiring  the  goods.  For 
instance,  let  us  suppose  I  am  writing  an  article  for 
this  paper  in  Manchester,  I  should  give  the  names, 
etc.,  of  those  firms  I  knew  of  in  Manchester,  who 
could  supply  the  necessary  goods  required.  Now, 
you  reside  in  London,  and  wish  to  make  the  article; 
what  good  would  the  names  of  the  firms  I  should 
have  given  be  to  you?  And  I  need  hardly  say  that 
it  would  be  most  impracticable  to  give  the  names 
of  firms  in  every  town  in  the  United  Kingdom  that 
supply  the  things  in  question,  even  if  it  were  pos¬ 
sible.  That  is  partly  the  object  of  “Shop”— viz., 
to  answer  individual  questions  relating  to  the 
articles  appearing  in  the  other  part  of  the  paper.  I 
think  I  might  venture  to  say  that  if  you  looked 
through  a  Derby  directory  you  would  be  almost 
sure  to  see  the  name  of  some  firm  who  would  supply 
you  with  bevelled  glass.  If  you  cannot  see  one,  you 
could  obtain  it  from  Stevens,  Charles  Street,  Hatton 
Garden,  London,  E.C. — E.  D. 

Knotting.— Accrington.— “Knotting,”  or  as  it 
is  usually  written,  Patent  Knotting,  is  a  quick¬ 
drying,  semi-transparent  fluid.  It  is  made  from 
naphtha  and  shellac,  hence  its  quick-drying  nature. 
The  knots  of  woodwork,  especially  pine,  contain 
much  resin,  which  gradually  exudes  from  the  sur¬ 
face.  This  resin  will  speedily  darken  and  ultimately 
destroy  the  covering  film  of  oil  paint  with  which 
woodwork  is  usually  coated.  The  object  of  coating 
knots  in  woodwork  with  “  patent  knotting  com¬ 
position  ”  is  to  seal  up,  so  to  term  it,  the  resin.  In 
the  earlier  history  of  house-painting  processes  a 
mixture  of  red  lead  and  strong  glue  size,  applied 
warm,  was  often  used.  The  chief  point  in  view  is 
to  stop  the  “cause,”  but  without  objectionable 
“effect,”  therefore  the  thinnest  perceptible  covering 
—so  long  as  it  is  effectual— is  the  best.  The  Patent 
Knotting  of  commerce  is  the  article  now  generally 
purchased  and  used.  The  knots  are  given  one  or 
two  bare  coatings— according  to  the  nature  of  the 
knot  and  the  conscience  of  the  workman.  The  best 
knotting  is  the  colour  of  dark  oak  varnish,  the  worst 
is  the  blackest  and  dirtie^t-looking.  It  always 
pays  to  have  the  best  knotting,  since  “black 
knotting”  requires  an  extra  coat  of  paint  to  cover 
the  dark  patches  which  “grin  through  ”  any  light 
tints.  For  the  best  work  it  is  usually  advisable— 
especially  when  the  woodwork  has  to  be  finished 
and  perhaps  hand-polished  in  “  ivory  white  ”  enamel 
—to  have  the  knots  cut  out  with  a  chisel  or  gouge, 
then  fill  up  with  lead  “  filling-up  ”  in  distemper.  I 
recently  had  to  have  the  door  of  an  elaborately 
decorated  drawing-room  so  treated,  since,  despite 
being  fresh  knotted,  the  resin  began  to  discolour 
the  work,  which  had  received  some  six  coats  of 
paint  and  enamel,  ere  the  room  was  furnished — a 
very  annoying  and  costly  matter.  Very  occasion¬ 
ally  knots  are  gilded  over  with  best  gold  leaf ;  this 
is  generally  conceded  to  be  an  effectual  plan  to 
adopt,  when  gouging  is  not  resorted  to,  for  finest 
work.  Knotting  woodwork  is,  therefore,  not  an 
insignificant  detail  of  house  painting,  especially 
when  we  are  dealing  with  a  door  side  ;  that  alone, 
when  finished  in  hand-polished  enamel,  may  cost  a 
ten-pound  note  to  produce.  “Tin paint”  will  do  for 
common  priming ;  good  linseed  oil  is  the  chief 
element  required.  All  new  woodwork  requires 
three  coats  good  lead  and  oil  paint  before  standing 
any  time — viz.,  priming,  and  two  after  coats.  This 
is  known  as  “  builders’  finish.”  When  permanently 
decorated  it  usually  requires  “getting  up”  to  a 
proper  surface,  and  two  or  three  more  coats. — 
Lecorator. 

Electric  Light  Cable.— T.  A.  ( Hammersmith ). 
—The  size  of  cable  for  the  main  of  an  electric  light 
installation  to  supply  100  8  c.-p.  lamps  at  a  pressure 
of  110  volts,  should  be  19-strand  No.  18  copper  wire 
rope,  well  insulated.  This  will  safely  carry  a  current 
of  35amp6res.  A  7-strand  No.  16  copper  wire  cable 
will  only  carry  23  amphres.  and  this  will  not  be 
enough  for  your  installation.  From  your  letter,  I 
suppose  you  are  having  a  transformed  current.  If 
that  is  so,  the  fault  may  be  in  the  transformer,  or  it 
may  be  in  the  meter,  or  it  may  be  that  the  main 
switch  offers  too  much  resistance.  Have  you  means 
at  hand  for  testing  the  temperature  of  any  of  the 
connections  at  the  meter,  or  at  the  main  switch 
when  the  full  load  is  on?  If  any  of  these  get  hot, 
the  fault  is  in  the  hot  connection,  and  this  must  be 
made  larger.  If  the  cable  is  large  enough  and  the 
connections  all  right,  have  the  transformer  seen  to, 
for  the  fault  is  likely  to  be  there.— G.  E.  B. 

Model  Dynamo.— T.  W.  ( Harpurhcy )  andE.  W. 
(Strand).— If  you  wish  to  make  a  model  dynamo 
capable  of  doing  useful  work,  get  Nos.  92,  94,  and 
99  Vol  II  of  Work,  and  select  one  of  the  machines 
described  and  illustrated  in  those  numbers.  If  you 
only  desire  a  pretty  little  model  for  show  purposes 
alone,  get  No.  108,  and  make  the  model  electro¬ 
motor  described  and  illustrated  therein.  This  motor 
is  a  model  of  a  dynamo,  and  will  serve  to  show 
what  a  dynamo  is  like.— G.  E.  B. 

Dry  Battery.  —  Richmond.  —  I  am  doubtful 
whether  any  person  outside  the  manufactory  and 
the  inventor’s  own  sanctum  can  tell  you  the  “exact 
composition  of  the  excitant  and  of  the  dopolariser 
in  Dr.  Gnssner’s  dry  battery.”  What  end  can  be 
attained  by  knowing  the  exact  details  of  a  patented 
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invention  ?  I  believe  the  paste  to  be  a  compound 
of  zinc  oxide,  lime  sulphate,  zinc  chloride,  and  am¬ 
monium  chloride,  but  do  not  know  the  exact  pro¬ 
portions.— G.  E.  B. 

Book  on  Prices.— A.  E.  H.  ( Lowick ). — I  do  not 
think  any  book  has  been  published  dealing  with 
house  painting  and  decorating  prices  alone.  As 
a  branch  of  the  building  trades,  you  will  lind  certain 
average  values  of  labour  and  material  in  any  of  the 
established  builders’  price  books.  The  price  of 
labour  and  craftsmanship  differs  very  materially  in 
various  home  districts,  hence  the  impossibility  of 
publishing  a  scale  of  charges  for  the  trade  generally. 
In  house  painting  especially,  the  amount  of  time 
required  to  prepare  old  work  for  repainting  may 
differ  with  a  dozen  rooms,  otherwise  exactly  similar. 
Woodwork  in  a  sunny  room  gets  badly  blistered  ;  a 
north  room  may  be  in  good  condition,  and  cost  but 
half  the  former  to  make  a  good  job  of.  Again,  the 
style  and  finish  is  a  very  important  factor.  The 
best  and  safest  standard  for  pricing  the  ordinary 
work  of  a  provincial  town  or  village  is  practical 
experience,  a  personal  knowledge  of  how  long  a 
piece  of  work  will  take  in  execution,  and  how  much 
material  will  be  used.  Respecting  “general  in¬ 
formation,’’  subscribe  to  and  read  diligently  the 
special  literature  of  the  art  and  craft,  and  much 
that  has  appeared  in  the  back  numbers  of  Work.— 
Decorator. 

Circular  Saw.  — Subscriber.— Your  belt  will 
continue  to  slip  while  you  drive  your  saw  with  a 
12  in.  pulley,  the  diameter  not  being  great  enough 
to  drive  a  48  in.  circular  saw.  If  your  saw  is  prin¬ 
cipally  for  cutting  soft  wood,  the  pulley  should  not 
be  less  than  16  in.  diameter;  18  in.  would  be  still 
better.  Also,  if  its  chief  work  is  to  cut  hard  wood, 
the  pulley  should  be  20  in.  or  22  in.  diameter.  Several 
reasons  may  be  given  why  a  belt  slips  when  driving 
a  circular  saw.  The  teeth  may  be  improperly 
sharpened  for  the  kind  of  work  they  have  to  do ; 
a  belt  may  be  too  narrow  or  too  short.  I  might  say 
here  that  a  belt  to  drive  your  saw  should  not  be  less 
than  7  in.  or  8  in.  wide  when  running  over  pulleys 
of  the  diameter  above  given,  and  the  distance  be¬ 
tween  centres  about  20  ft.  The  speed  and  feed,  too, 
are  matters  of  importance.  To  deal  fully  with  these 
points  would  take  up  too  much  space  in  “Shop.” 
You  should  get  a  larger  pulley  on  your  saw-spindle, 
and  a  belt  the  width  mentioned  above  ;  then  if  you 
have  further  trouble,  write  again,  stating  the  speed 
at  which  your  saw  is  driven,  and  the  rate  the 
timber  is  fed  to  the  saw.  In  reference  to  allowing 
for  stretch  when  putting  on  a  new  leather  belt,  the 
belt  should  be  passed  around  the  pulleys  and  pulled 
tight,  and  the  length  measured  from  the  end  to 
where  it  butts.  Then  allow  1  in.  for  every  5  ft.  of 
its  length.  For  instance,  if  a  belt  measures  60  ft.  in 
length,  12  in.  should  be  allowed  for  stretch.  Again, 
wheuthe  belt  has  been  workinga  while,  andbecomes 
slack  so  that  it  slips,  take  it  up  1  in.  to  every  10  ft., 
and,  when  it  requires  taking  up  again,  1  in.  to  20  ft. 
If  the  leather  is  of  inferior  quality,  it  will  require  to 
be  taken  up  more  than  stated  above,  and  the  belt 
will  give  a  deal  of  trouble.  There  are  so-called 
cheap  belts  sold  which  are  dear  in  the  long  run. 
Now,  if  you  wish  to  test  the  quality  of  a  new  belt, 
the  following  has  been  recommended.  Cut  a  piece 
of  the  leather  olf  and  put  it  into  strong  vinegar.  If 
the  leather  has  been  thoroughly  tanned,  and  is  of 
good  quality,  it  will  remain  for  months  in  the  vine- 
ar  without  alteration,  merely  becoming  a  little 
arker  in  colour.  But  if  not  well  impregnated  by 
the  tannin,  the  fibres  wiD  swell,  and  after  a  short 
period  become  transformed  into  pulp.— A.  R. 

Workshop  Alarum.— J.  H.  B.  (Liskeard).— As 
you  are  a  clockmaker,  and  know  “  Gent's  Watch¬ 
man’s  Clock,”  you  can  easily  adapt  any  clock  to 
your  purpose,  taking  that  clock  as  your  model. 
Arrange  a  train  of  wheels  to  revolve  a  small  hori¬ 
zontal  table  once  in  twenty-four  hours.  Attach  a 
circular  piece  of  clean  paper,  or  a  disc  of  cardboard, 
to  the  centre  of  the  table,  and  divide  the  paper  into 
sections,  each  representing  an  hour.  These  may  be 
subdivided  into  parts  of  hours.  A  metal  arm, 
carrying  at  one  end  a  pencil-holder,  and  at  the 
other  a  soft  iron  armature,  must  be  pivoted  in 
such  a  position  as  to  allow  a  pencil  to  touch  the 
revolving  disc  of  paper  when  the  armature  is 
attracted  to  an  electro-magnet  fixed  above  the 
armature.  The  electro-magnet  and  armature  should 
be  similar  to  those  employed  in  small  electric  bells. 
The  sections  of  the  revolving  disc  must  be  num¬ 
bered  to  correspond  with  the  figures  on  the  clock 
dial,  and  tne  two  sets  must  synchronise  at  all  times. 
A  Leclanche  battery  of  three  medium  cells  may  be 
used,  and  an  ordinary  door  trigger  placed  .nside 
the  door  to  close  the  circuit  when  the  door  is 
opened.  This  should  be  made  to  work  stiffly.  When 
the  door  is  opened,  the  circuit  will  be  closed  by  the 
trigger,  the  electro-magnet  will  pull  up  the  arma¬ 
ture,  and  cause  the  point  of  the  pencil  to  touch  the 
disc,  leaving  its  mark  there  at  the  exact  hour,  and, 
at  the  same  time,  ring  a  bell.— G.  E.  B. 

III.— Questions  Submitted  to  Readers. 

*„*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of"  Shop." 

Yacht  Hull.— F.  A.  D.  (London,  S.W.)  writes  :— 
“Will  any  reader  of  Work  kindly  give  me  full  par¬ 
ticulars  for  making  the  boarded  hull  of  a  5  ft.  model 
yacht!” 

Enamel.  —  Colneite  writes  :  —  “  Would  some 
reader  of  Work  give  a  recipe  for  a  good  enamel, 
white  or  red— one  not  too  complicated  2  ” 

Fuller’s  Bichromate  Battery.— H.  C.  G.  (Is¬ 
lington)  writes  “  Would  some  reader  of  Work 


inform  me  what  are  the  quantities  of  chemicals  used 
in  Fuller's  bichromate  battery— quart  size,  method 
of  making  up,  and  size  of  porous  cell  2” 
Monograms.— J.  H.  B.  (Glasgow)  writes  “  Will 
any  kind  reader  be  good  enough  to  give  me  designs 
for  monograms  of  ‘  J.  H.  B.’  and  ‘  M.  B.  B.’  2  ” 
Albumen.— Learner  writes  : — “  (1)  From  what 
material  can  a  good  cheap  albumen  be  obtained  ? 
(2)  By  what  process!  (3)  How  can  it  be  steri¬ 
lised!” 

Mail  Cart. — Tinker  ( Reading )  writes  : — “  Will 
S.  P.  (Plymouth)  kindly  give  a  little  fuller  descrip¬ 
tion  of  the  mail  cart  shown  in  No.  174,  page  284!  I 
am  thinking  of  making  one  for  my  little  girl,  and  I 
like  S.  P.’s  design,  but  cannot  quite  understand 
the  material  the  body-frame  is  made  from.  A  few 
dimensions  would  also  assist.” 

Oval.— Oval  writes: — “Will  any  of  our  kind 
readers  inform  me  how  to  draw  an  oval  to  any 
given  length  or  width  ?  A  few  diagrams  would 
greatly  oblige.” 

IY.— Questions  Answered  by  Correspondents. 

“A.  M.  D.”  Monogram.— R.  D.  T.  ( Marylebone ) 
writes : — “  I  send  to  C.  H.  D.  (Shepherd  s  Bush)  (see 


“AM.  D.”  Monograms. 

No.  174,  page  286),  who  asks  for  an  easy  monogram, 
‘A.  M.  D.,’  for  fretwork,  two  designs,  one  of  which  I 
trust  will  help  our  correspondent.” 

Frame  -  Malting.— J.  Anderton  (475,  Bolton 
Road ,  Smallheath,  Birmingham)  writes  in  reply  to 
query  by  J.  T.  M.,  who  asks  for  his  address. 

Asphalte  Paths. — A.  B.  (Salford)  writes,  in  reply 
to  W.  R.  (St.  Albans)  (see  No.  176) “  The  best  plan 
would  be  to  get  this  done  by  some  local  contractor. 
If  W.  R.  wants  to  do  them  himself,  let  him  proceed 
as  follows :— Excavate  the  soil  to  a  depth  of  3in. 
below  intended  surface  of  path  ;  see  that  the  ground 
is  hard  and  solid;  or  if  not  so,  fill  up  with  broken 
bricks  or  stone,  and  ram  well.  Lay  on  the  bottom 
coating  of  asphalte  2  in.  thick,  composed  of  gravel 
or,  better  still,  angular  broken  stone,  small  enough 
to  go  through  a  1  in.  riddle,  and  coated  with  gas  tar 
by  pouring  the  tar  over  the  stones  when  in  a  heap, 
and  turning  them  over  several  times  with  a  spade. 
This  bottom  coating  must  then  be  well  rolled  to 
consolidate  it.  The  top  coating,  1  in.  thick,  is  made 
in  the  same  way,  but  with  stones  or  gravel  that  will 
pass  through  4  in.  riddle.  Finally,  sprinkle  fine  lime¬ 
stone  chippings  on  the  surface  aud  roll  over  and 
over  again  until  hard.  You  cannot  roll  it  too  much 
if  you  go  on  for  a  month.  See  that  the  stones  are 
quite  dry  before  mixing  with  the  tar.  Do  not.  use 
cinders  if  you  can  avoid  it,  as  they  take  up  too  much 
tar,  and  make  a  soft  job  which  will  crumble  away. 
See  that  you  slope  the  surface  to  allow  for  rain¬ 
water  getting  away.” 

Knee-hole  Desk.— R.  A.  L.  ( Church )  writes  to 
H  L.  (Oxford)  (see  No.  163,  page  110)  : — “  I  enclose  a 
sketch  of  a  desk,  the  sizes  of  which  are  as  follows : 
—Length  of  top,  3  ft.  10  in. ;  width.  1  ft.  10  in.  ; 
height  at  back,  3ft.;  height  in  front,  2ft.  Sin.;  plinth. 


Knee-hole  Desk. 


3  in. ;  drawer  bearers,  1  in. ;  sides  or  ends,  1  in. ; 
drawers,  12  in.  wide ;  inside  of  desk,  34  in.  deep  at 
front ;  width  of  knee-hole,  16  in.  For  instructions 
as  to  how  to  put  together,  see  Work,  No.  140, 
page  555,  Vok  HL :  ’How  to  Make  a  Chest  of 
Drawers.’  ” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  Shop,  upon  which 
there  is  great  pressure  :—T.  S.  (Bolton);  1892  Reader;  E.  C. 
( Norwich ) ;  J.  T.  ( Ashington ) ;  T.  P.  (  Warsaw?) ;  R.  B.  (Glasgow) ; 
J.  H.  ( Kinnetty );  Workite  ;  Triple  ;  J.  G.  E.  ( Armagh ) ;  Der¬ 
went;  Plectrum  ;  J.  F.  (Leyton)',  H.T.  R.  (Hamilton) :  Rev. 
S.  C.  W.  (Loughborough) ;  J.  A.  K.  (Nottingham) :  H.  H.  ( Devon - 
port)-,  G.  W.  A.  (Borough,  S.E.) ;  E.  H.  L.  (Leicester)-,  .Taw  and 
Shilling;  Leather;  R.  C.  J.  (Upperthorpe) ;  H.  B.  (Brighton); 
sponge  ;  W.  H.  W.  ( Castleton );  L.  E.  M.  (St.  James's,  S.W.) ; 
H.  T.  M.  ( Saltash );  W.  O.  (Burton-on-Trent);  A.  W.  (Aberdeen) ; 
J.  N.  D.  (Durham);  W.  H.  C.  (Orillia,  Ontario)-,  Idea;  T.  H.  S. 


(Neioport,  Mon.) ;  A.  J.  (West  Bromwich);  S.  J.  A.  (Slough) ;  H.  H*. 
(Sussex);  Lapi  ;  H.  W.  It.  (Stanningley) ;  J.  B.  (Eastbourne)  s 
E  W.  (Hull);  T.  D.  (Oldham) :  F.  B.  (Dublin);  Hygiknk;  J.  T. 

( Huddersfield );  A.  F.  B.  (Selly  Park);  J.  S.  (Derby);  Bain6- 
ford;  T.  E.  (Riverside);  A.  R.  (Scorrier)  :  J.  W.  (Old  Kent 
Road) ;  Tinsmith  ;  J.  B.  (St.  Helens) ;  W.  K.  (  Waterloo ):  P.  J 
(Perranwell,  R.S.O.);  Jupiter;  Electric;  J.  H.  (Battersea)- 
A.B.  C.  (Kendal);  A  Country  Cabinet-maker;  Drill;  G.  si 
(Preston). 

“WORK”  PRIZE  SCHEME. 
FOURTH  COMPETITION. 

“Tourists’  Road,  Water,  or  Rail , 
Travelling  Requisite”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
— such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and.  the  readers  of  Woek  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (1) 
of  luggage.  For  the  three  best  suggestions 
for  an  “  Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “  Toukists’ 
Travelling  Requisite  ”  Competition 

will  be  found  in  No.  181  and  subsequent 

issues. 

All  manuscripts  intended  for  the  “  Tourists’’ 
Travelling  Requisite  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o  CasseE 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “  Tourists’  Travelling 
Requisite  ”  Competition. 


“WORK”  WEEKLY  CONTENTS. 

Several  subscribers  have  kindly  made  the 
suggestion  to  exhibit  a  weekly  contents  bill 
of  Work  in  their  workshops  and  elsewhere, 
for  the  benefit  of  fellow-workmen  not  already 
subscribers. 

Doubtless  many  others  who  write  express¬ 
ing  their  indebtedness  to  Work  may  be 
similarly  disposed.  If  so,  and  they  will 
furnish  their  names  and  addresses  to  the 
Editor,  such  a  bill  for  exhibition  will  be  sent 
to  them  by  Messrs.  Cassell  &  Co. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [13 R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [4  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d. 

100  Fretwork  Designs  (new),  100  Carving,  10c 
Repouss£,  30  Fret  Brackets,  100  Sign  Writers'  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet,, 
is. ;  postage  free. — F.  Coulthard,  Darlington  Street, 
Bath.  [1  s 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  L9R 

Wanted,  Parts  1—24  Of  Work.— Exchange  nickel 
watch. — Brockhurst,  Church  Stretton.  [17  R 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes- — Leop  Tolch,  38,  Bvrom 
Street,  Liverpool.  [16  R 

Water  Motors,  from  5s.  each ;  \  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [2  s 
Electric  Lamps. — Small  Incandescent.  Post  free, 
seven  stamps.  P.  Kowsell,  i,  Walcot  Square,  London, 
S.E. 

Fire  Screens.  —  Bamboo,  winter  or  summer,  ex¬ 
tremely  artistic.  Glacier  stained  glass  panels.  iSs.  6d.  ; 
usually  32s.  6d.  Dent's,  Tamworth. 
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DR.  CHEYNE 

QUAINTLY  SAID — 

“He  that  would  have  a  clear  head 
must  have  a  clean  stomach 


HEADACHE, 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy. 

WHELPTON’S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


Tq  |_ADIES _ These  Pills  are  particularly  suit- 

1  u  '  able  in  removing  the  distressing 

complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  full-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 

Address — 

GEORGE  WHELPTON  8c  SON, 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  E.C. 


POST  EPEE  ON  APPLICATION. 

CASSELL’S  CLASSIFIED  CATALOGUE. 


TOOLS!  MECHANICAL  TOOLS! 

GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 


FACT 


THAT 


MELHUISH'S  * 

contains  over  CATALOGUE 

MU  Illustrations  °f  labour-saving 

ILLUg  I  I1H  I  T00LS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  'TO  /  VSI 

‘Parcels  Post.  J&L./  *^223^ ♦ 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  Sc,  Co., 

FETTER  LflIME,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  E8SENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading' 
note  paper,  en¬ 
dorsing  enve 
’opes,  cheques 
postal  cards 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter, 2S.each,. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bu¬ 
rning  ham. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood 
and  marble  veihs  to  any  painted  surface, 
completely  surpassing  all  hand  work,  3^ 

on  account  of  its  perfect  re- 

semblance  to  the  natural  S'  ^ and  varnish 
wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  minutes  ;  cost  of  mate- 

^  rial  only  id.  Send  Is.  6(1. 

for  sample  yards  of  different 
O'  Oak  Grains,  or  2s.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th,  1891.  Over  100 
designs  in  wood  and  marble.  Various 
shades  and  grains  to  select  from. 

GEORGS  ENGEL, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BEWARE  0/  useless,  spurious  imitations . 

DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham,. 

Monthly,  price  4d. 

CASSELL’S  TIME  TABLES. 


ESTABLISHED  1851. 

birhlbbck:  bank, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ,£100. 

STOCKS,  SHARES,  and  ANNUITIES  P  rchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


AWAY. 

page  Cata- 
taining  700 
t  i  o  n  s  of 
Tools;  also 
London- 
Plane  List, 
weeks 
Write  at 


MOSELEY  &  SON, 

323,  HIGH  HOLBORN. 

{. Near  Chancery  Lane.) 

WORKS  5  BROAD  STREET,  BLOOMSBURY. 

Orders  of  io s.  Carriage  Paid. 


Announcement  of  a  Series  of  New  and  Original 
Stories  by  Popular  Authors. 

FULLY  ILLUSTRATED. 

EVERY  WEEK,  price  Id.,  No.  1  ready  OCTOBER  19th . 

Cassell’s  Penny  Stories 


Written  by  Authors  of  high  ability. 
Exciting  but  not  Sensational. 
Strong  in  Incident. 

Healthy  and  Pure  in  Tone. 

Each  Complete  in  Itself. 


Well  and  abundantly  Illustrated. 
Printed  in  Clear,  Readable  Type. 
Suitable  for  the  Home  and  Fire¬ 
side, the  RailwayTrain  orSteam- 
boat,  the  Town  or  Country. 


Orders  should  at  once  be  given  for  No.  1. 

Prospectuses  at  ell  Booksellers' ,  or  post  free  from 
CASSELL  &  COMPANY,  Limited,  Ludgate  Hilly  London. 
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WORTH  A  GUINEA  A  BOX. 


BEECHAM’S 


FOR  ALL 


Bilious  and  Nervous  Disorders,  such  as 

Sick  Headache, 

Constipation, 

Weak  Stomach, 


Impaired  Digestion, 

Disordered  Liver,  and  for  Female  Ailments. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helen’s,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9£d.,  Is.  I|d.,  and  2s.  9d.  each.  Full  Directions 

with  each  Box. 


BEECHAM’S  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents 
decay.  It  is  composed  of  the  best-known  ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious 
deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste 
need  occur ;  the  packages  are  pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling-bag. 

Of  all  Druggists,  or  from  the  Proprietor,  One  Shilling ,  postage  paid. 

PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  MAKE  MS,  DUEL  IX. 


Now  Ready,  Vols.  I.  to  III.,  price  5s.  each. 

Cassell’s  Storehouse  of  General  Information. 

Fully  Illustrated  with  High-class  Wood  Engravings,  and 
with  Maps  and  Coloured  Plates.  Cloth  gilt. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 

TRY  a  Is.  JAH,  of 

ARDENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
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One  of  the  Nevada  salt  mine  beds  covers 
15,930  acres.  The  bed  is  solid  rock  salt. 

*  * 

Over  sixty  tons  of  freestone  have  been 
landed  as  material  for  the  new  lighthouse 
to  be  erected  on  Helliar  Holm,  in  String 
Bound,  at  the  entry  of  Kirkwall  Bay. 

*  * 

Wages  of  seamen  in  Australia  are  being 
reduced  to  £6,  and  those  of  firemen  to  £8, 
per  month— with  discontent  and  even  a  little 
rioting. 

*  * 

Not  content  with  having  a  perfect  model 
■of  the  Forth  Bridge  at  the  World’s  Fair,  an 
idea  is  on  foot  to  reproduce  the  St.  Gothard 
Tunnel.  Go  on,  America  ! 

*  * 

An  ingenious  and  economical  arrangement 
lor  watering  streets  by  electricity  is  in  use 
in  America.  The  machine — in  the  form  of 
a  street  car — ensures  a  rapid  and  regular 
sprinkling. 

*  * 

Petroleum  mixing  with  sewer  gas  becomes 
an  explosive.  Officials  should  be  warned  in 
time  not  to  allow  petroleum  to  enter  sewers. 
If  it  does  so  by  accident  the  sewers  should 
be  flushed  out. 

“General”  Booth  lives  and  works  on 
about  a  shilling  a  day !  This  ought  to  be 
■cheering  to  readers  of  Work,  some  of  whom, 
doubtless,  have  to  content  themselves  with 
■even  less. 

*  * 

Tight  joints  of  water  and  steam  pipes  may 
be  separated  by  heating  them  in  a  smith’s 
fire.  The  heat  will  expand  and  liberate 
them.  Many  a  good  bend  and  branch  can 
■be  saved  thus  and  used  over  again. 

#  * 

At  Providence  Works,  United  States,  an 
■engine  has  been  running  for  nearly  fifty 
years,  and  is  reported  equal  to  a  second  half 
century  of  work.  It  is  one  of  the  earliest 
engines  designed  by  the  late  George  H. 
Corliss. 


Growth  of  electric  railways  in  America 
has  been  rapid.  In  1884  there  was  only 
one,  now  there  are  436.  Last  year  they 
carried  250,000,000  passengers  without  caus¬ 
ing  one  death.  The  steam  railways  caused 
5,241  deaths.  Underground  London  com¬ 
panies— note  ! 

■Jfc  ^ 

A  gigantic  drainage  scheme,  promoted  by 
the  President  of  the  Tampa  Board  of  Trade, 
will  work  a  tract  of  land  eighty-two  miles 
long  and  from  three  to  twelve  miles  wide 
along  the  St.  John  and  Indian  Rivers  at  a 
cost  of  £800,000.  This  ground,  when  drained, 
will  be  available  for  sugar  producing,  as  the 
mud  is  3  ft.  deep  all  over  it. 

#  * 

The  sale  price  of  emery  is  to  be  fixed 
periodically  by  the  Greek  Government. 
The  industry  in  this  mineral  is  a  State 
monopoly.  The  island  of  Naxos  supplies 
most  emery  used,  but  in  recent  years  much 
has  been  brought  from  the  neighbourhood 
of  Smyrna.  It  is  found  in  large  blocks, 
sometimes  embedded  in  limestone. 

*  # 

The  difficulty  of  getting  perfectly  tight 
joints  with  screwed  tubes  is  overcome  by 
using  conical  threads,  which  readily  adapt 
themselves  to  any  slight  inequality  in  the 
tubes,  and  admit  of  being  screwed  up  much 
tighter  than  the  ordinary  threads.  By 
means  of  a  special  machine  the  whole  thread 
is  produced  at  one  screwing,  as  in  other 
dies. 

#  * 

The  Birmingham  Daily  Gazette  and 
Weekly  Mercury  printing  machinery  is  now 
driven  by  electric  motors  run  by  a  current 
of  110  volts,  furnished  by  the  Birmingham 
Electric  Supply  Company.  By  this  arrange¬ 
ment  two  large  machines,  each  capable  of 
producing  20,000  copies  per  hour,  ready 
folded,  can  be  started  at  any  hour  of  the  day 
or  night. 

#  # 

Aluminium,  instead  of  steel,  for  ship¬ 
building  reduces  the  weight  of  the  hull 
by  one-half.  There  are  five  small  craft 
constructed  in  this  material.  Three  are 
petroleum  yachts  built  at  Zurich,  one  a 
Swedish  lifeboat,  and  another  a  yacht  built 


in  England.  This  material,  on  account  of 
its  strength,  incorrodibility,  and  lightness, 
is  peculiarly  adapted  for  shipbuilding. 

#  * 

The  force-power  of  the  Niagara  Falls  will 
soon  be  employed.  Two  years  ago  a  start 
was  made  on  the  great  tunnel,  which  is  to 
be  about  a  mile  and  a  half  long,  and  about 
a  thousand  feet  remain  to  be  accomplished. 
Through  this  tunnel  the  water  from  the 
river  will  be  conducted  to  four  turbines, 
from  which  the  power  will  be  distributed 
electrically. 

*  # 

Work  might  be  found  for  discharged 
soldiers  and  sailors  by  instituting  an  entirely 
new  body  of  public  servants — something 
between  the  police  and  commissionaires. 
They  might  have  a  distinctive  uniform,  and 
take  the  place  of  policemen  at  all  public 
buildings,  etc.  Then  Sir  Edward  Brad¬ 
ford’s  men  could  be  wholly  employed  in 
more  important  and  suitable  work. 

*  * 

Indiarubber  and  gutta-percha  threaten 
to  become  extinct.  The  former  is  imitated 
by  a  compound  of  bitumen,  benzine, 
Manilla  gum,  and  resin  oil.  This  is  said  to 
stand  vulcanising,  and  also  to  produce 
perfect  insulators.  What  about  the  world’s 
supply  of  gum,  which  is  being  used  up  at 
a  rate  far  exceeding  production  1  Modern 
civilisation  depends  as  much  on  lacquer  and 
varnish  as  on  macintosh  and  vulcanite. 

*  * 


The  wages  earned  at  the  Homestead  Iron 
Works,  Pittsburg,  U.S.A.,  are  indeed  phe¬ 
nomenal,  as  is  shown  by  the  figures  below, 
which  have  been  converted  into  pounds 


;erling : — 


1  IiU0  . 

Per  annum  of 

Per  day  of 

300  working  ' 

8  hours.  Per  hour. 

days. 

&  s.  d. 

s.  d. 

&  s.  d. 

Rollers 

2  3  2 

5  G 

647  10  0 

Rollers 

2  10  3 

6  4 

760  0  0 

Shears  helpers 

0  17  3 

2  2 

25S  15  0 

Heaters 

1  11  9 

3  114 

476  5  0 

Heaters.. 

1  12  3 

4  0 

483  15  0 

Heaters 

1  13  11 

4  3 

508  15  0 

Heaters.. 

1  14  7 

4  4 

518  15  0 

Helpers.. 

13  6 

2  11 

352  10  0 

Cranemen 

0  19  2 

2  5 

287  10  0 

2nd  Cranemen 

0  15  6 

1  11 

232  5  0 

Giving  an  average  in  earnings  of  the  men, 
working  eight  hours  per  day,  of  3s.  9cl.  per 
hour,  or  £452  12s.  6d.  per  annum. 
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FANCY  CONVERTIBLE  TABLE. 

BY  JAMES  SCOTT. 

Introduction— Advantages— The  Support  of 
the  Flaps — The  Stop-pin — The  Framing — 
The  Tray — The  Table-top— Connection — 
Optional  Spring. 

Introduction. — I  do  not  think  I  shall  be  far 
wrong  in  gauging  the  desires  of  readers  by 
assuming  that  the  small  fancy  table  which 
I  have  designed  for  them  in  this  issue  will 
be  received  as  something  acceptable,  by 
reason  of  being  rather  new  in  idea  and  a 
trifle  fresh  in  general  appearances.  For  a 
mere  fancy  table,  capable  of  being  turned 
out  with  a  reason¬ 
ably  small  expen¬ 
diture  of  material 
and  labour,  nothi  ng 
could  possibly  be 
better ;  and  as  the 
constructive  de¬ 
tails  of  the  table 
are  so  arranged 
that  a  convertible 
table  is  provided, 
the  frequently  un¬ 
quenched  desire  for 
obtaining  tempor¬ 
ary  relief  from  a 
general  sameness, 
which  sometimes 
tires  a  person  who 
possesses  a  table 
with  parts  im¬ 
movable,  is  sur¬ 
mounted.  Onlythe 
sense  of  change 
afforded  by  the 
temporary  conver¬ 
sion  of  the  article 
would,  in  many 
cases,  alleviate  the 
unsatisfied  feelings 
which  might  be 
caused  by  it,  sup¬ 
posing  it  were  but 
a  permanent  fix¬ 
ture,  either  in  the 
form  shown  in  Fig. 

1  or  that  repre¬ 
sented  in  Fig.  2. 

It  may  seem 
strange  and  senti¬ 
mental  on  my  part 
to  speak  of  the 
need  of  change  con¬ 
cerning  pieces  of 
furniture  ;  but  if 
each  reader  will  ask 
'himself  whether 
there  is  not  a  fancy 
article  which  he 
now  owns  for  which 
he  would  willingly  accept  a  substitute,  I 
feel  convinced  that  he  would  answer  in  the 
affirmative.  He  may  have  tired  of  its 
presence  after  the  ownership  of  it  had  ex¬ 
tended  over  a  period  of  but  a  few  months’ 
duration  ;  while,  eventually,  he  may  have 
wondered  how  he  could  tire  of  it— the  old 
love  would  return.  I  have  particularly 
noticed  this  trait  in  humankind  ;  and  fre¬ 
quently,  when  I  have  shown  a  new  design 
in  a  catalogue  to  a  friend,  he  has  remarked : 
‘;How  much  I  should  like  that  in  place  of 
so-and-so  ” ;  and  yet  previously  he  had 
attached  his  sentiment  to  the  piece  of  fur¬ 
niture  he  still  possessed.  Thus  is  it  ever  : 
human  nature— as  the  sea  is  always  the  sea, 
yet  always  changing — is  always  the  same, 
but  continually  on  the  ebb  and  flow.  So 
much  for  the  sentimental  side  of  the  ques¬ 
tion  ;  now  for  the  practical. 


Advantages. — In  ordinary  flap  tables  it  is 
necessary  to  raise  each  flap  separately,  and 
adjust  a  bracket  underneath  it,  in  order  to 
support  it  ;  and  also,  in  such  cases,  the  re¬ 
spective  corners  of  the  flat  top  remain  in  the 
same  adjacency  with  the  legs.  With  my 
table,  however,  brackets  are  dispensed  with. 
One  flap  would  be  raised  with  the  right 
hand,  while  the  under  parts  were  being 
held  with  the  left  hand  and  the  flap  moved 
towards  the  right,  when  the  top  would 
partly  revolve  and  all  flaps  adjust  them¬ 
selves,  requiring  no  further  support  of  any 
kind  whatever.  The  result  is  that  the 
corners,  then  pointing  in  the  same  direction 


Fancy  Convertible  Table.  Figs.  1  and  2. — The  two  Forms  of  the  Complete  Table.  Fig.  3. — Plan  of 
Top  of  Fig.  2.  Fig.  4.--Plan  of  Under  Framing.  Fig.  5.— Section  of  Flap  and  Top.  Fig.  6.— Ditto. 
Fig.  7. — View  of  End  of  Cross-rail  in  Framing.  Fig.  8. — Section  of  the  latter  End  of  a  Corner 
Block.  Fig.  9. — Elevation  of  Top  and  Framing.  Fig.  10. — The  Halved  Cross-rails.  (Top  Board, 
24  in.  square  ;  Flaps  from  Boards,  6  in.  wide  ;  Width  of  Side  Pieces  of  Under  Framing,  3  in.;  ditto 
of  Cross-rails,  4  in.  ;  Thickness,  1  in. ;  Legs  from  2  in.  stuff. ) 


when  the  flaps  are  raised  they  rest  upon  the 
corner  parts  of  the  under  framing,  where, 
not  being  of  large  dimensions,  they  receive’ 
all  necessary  support. 

The  Stop-pin. — It  is  advisable  that  a  short 
pin  or  dowel  be  driven  into  the  under  side 
of  one  of  the  flaps,  for  the  purpose  of  re¬ 
straining  the  top,  etc.,  from  going  further’ 
round  than  is  desired.  Either  flap  may 
receive  the  dowel  (the  small  dob  in  Fig.  3’ 
representing  it),  it  contacting  with  the  under 
framing  when  the  flaps  are  adjusted. 

The  job  will  be  enhanced  in  appearance' 
if  the  edges  of  the  top  board  are  moulded, 
and  the  hinged  edges  of  the  top  similarly 
treated,  to  corre¬ 
spond  with  the 
top  board.  Figs. 
5  and  6  will  ex¬ 
plain  what  I  mean. 

The  Framing. — 
A  method  of  put* 
ting  together  the 
framing  which  is 
intended  to  take 
the  legs  is  made 
clear  in  various 
diagrams,  to  which 
further  allusions 
will  be  made.  In 
Fig.  4  (a  plan),  c,  c 
are  halved  cross¬ 
rails  whose  ends 
are  shaped,  as  itr 
Fig.  7,  to  fit  over 
the  corner-pieces  B 
(see  Fig.  8).  For 
the  guidance  of 
beginners,  I  repeat, 
the  halving  joint,, 
and  it  is  shown  in 
Fig.  10.  The  rails* 
d  should  be  care¬ 
fully  tenoned  into 
the  pieces  E.  It 
will  not  be  found  at 
all  a  difficult  mat¬ 
ter  to  secure  all 
parts  together.  The, 
tops  of  the  leg- 
blocks  should  be 
screwed  or  dow- 
elled  to  the  under 
sides  of  the  parts 
D,  further  strength 
being  obtained  if 
they  are  sunk 
within  shallow 
mortises.  The  out¬ 
side  ends  of  the 
pieces  e  should 
lie  rounded,  there¬ 
by  facilitating  the 
actions  of  all 


as  the  legs,  are  those  which  otherwise,  as  in 
Fig.  1,  lay  between  them.  This  naturally 
gives  a  greater  contrast  than  would  ensue 
did  the  flaps  rise  exactly  over  the  area 
which  they  occupy  in  Fig.  1.  Moreover,  the 
nuisance  occasioned  by  the  use  of  brackets 
is  entirely  obviated. 

The  Support  of  the  Flaps. — A  reference 
to  plan  (Fig.  3)  will  render  a  clear  explana¬ 
tion  of  the  manner  in  which  the  top  parts 
are  supported  when  turned.  The  dotted 
lines  in  that  diagram  represent  the  outline 
of  the  under  framing  to  which  the  legs  are 
attached.  This  is  pivoted  to  the  almost 
square  top  board,  in  the  middle  of  course, 
so  that  the  corners  a  may  coincide  with  the 
corners  B  (that  is.  when  the  table  is  as  in 
Fig.  1),  or  be  placed  as  shown  in  the  dia¬ 
gram  in  question  (when  the  table  appears  as 
in  Fig.  2).  It  will  be  seen,  therefore,  that 


parts  during  the  adjustment. 

The  Tray.— So  far  as  the  joining  of  the 
tray  and  supporters  is  concerned,  the  latter 
need  only  be  tenoned  to  the  legs,  the  re¬ 
spective  pairs  being  halved.  The  opposite 
end  of  each  plain  curved  stretcher  would 
then  be  screwed  to  the  underneath  part  of 
the  footboard. 

The  Table-top  Connection.  —  The  most 

desirable  way  in  which  to  unite  the  table- 
top  to  the  under  framing  will  be  to  fix  a 
screw-dowel,  of  a  few  inches  length,  to  the 
under  side  of  the  top  board,  allowing  it  to 
pass  down  through  a  hole  penetrating  the 
pair  of  cross-rails,  using  in  conjunction  with 
it  a  small  nut  with  which  to  engage  it,  and 
render  the  loosening  of  the  parts  an  avoid¬ 
able  feature.  (See  Fig.  9.) 

Optional  Spring. — A  spring  may  be  used 
in  connection  with  this  job,  although  no 


No.  185 — October  1.  1892.] 


WORK. 


45i 


real  necessity  exists  for  the  adoption  of 
such.  One  of  the  spiral  pattern,  wound 
round  the  revolving  pin,  should  have  one 
end  attached  to  the  table-top,  and  its  re¬ 
maining  end  to  the  pin  or  spindle. 

Accommodating  dimensions  are  indicated 
upon  the  various  diagrams,  to  which  I  must 
refer  the  reader  for  particulars. 

As  readers  are  aware,  the  rule  with  me  is 
to  provide  designs,  the  materialisation  of 
which  will  result  in  the  creation  of  pieces 
of  furniture  possessing  many  points  of 
utility ;  bat  the  present  article  pretends  to 
no  further  practical  use  than  any  ordinary 
table. 


MECHANICAL  NOVELTIES:  CLOCK 
AND  WATER-WHEEL. 

'by  f.  a.  m. 

The  figure  represents  an  apparent  impossi¬ 
bility.  A  clock  is  made  in  a  cylindrical 
case  and  placed 
upon  an  in¬ 
cline  ;  it  does 
not  immediately 
roll  to  the  bot¬ 
tom,  because  it 
cannot  do  so 
without  setting 
in  motion  the 
train  of  wheels 
contained  there¬ 
in,  and  this 
train  is  con¬ 
trolled  by  a 
pendulum.  The 
clock  then  has 
no  spring  nor  any  weight,  except  that 
it  is  itself  the  weight.  The  hand  does 
not  turn,  but  remains  vertical,  so  that  the 
top  of  it  indicates  the  hour  upon  the  dial, 
whilst  the  lower  end  points  to  the  same 
hour  upon  the  front  of  the  inclined  plane. 
This  hand  must  evidently  be  attached  to  a 
heavy  weight  hanging  within  the  clock  from 
the  centre  of  the  case,  and  the  wheel- 
train  must  be  between  this  weight, 
which  does  not  turn,  and  the  case  of 
the  clock,  which  does.  When  lifted 
up  from  the  inclined  plane  the  beat 
of  the  pendulum  ceases,  and  when 
replaced  it  recommences.  To  wind 
up  the  clock,  then,  it  is  only  necessary 
to  pick  it  up  and  replace  it  higher  up 
on  the  incline,  so  that  the  figures  on 
incline  and  dial  shall  properly  corre¬ 
spond. 

This  clock  is  copied  from  an  old 
French  work,  dated  1719  :  “  Descrip¬ 
tion  du  Cabinet  de  Monsieur  Grollier 
cle  Servibre,”  which  contains  many 
other  mechanical  curiosities.  This  one 
seems  worth  making,  and  perhaps 
some  young  watchmakers  amongst  our 
readers  will  like  to  exercise  their  wits 
upon  it,  all  the  more  as  no  informa¬ 
tion  is  given  as  to  the  arrangement 
of  the  movement.  It  would  seem,  as 
if  there  should  be  a  rack  laid  down 
on  the  incline  for  teeth  cut  upon  the 
rim  of  the  clock  case  to  engage  in, 
and  a  step  of  some  kind  provided  at 
the  bottom  of  the  incline  to  prevent 
the  clock  from  falling  off. 

Fig.  2  is  from  the  same  -work,  and 
represents  a  machine  for  raising  the 
water  of  a  river  to  the  height  of  the 
half  diameter  of  the  wheel.  The 
circumference  (a)  of  the  wheel  is 
hollow,  and  is  divided  by  partitions,  so 
as  to  form  so  many  boxes,  which  are 


filled  as  they  dip  into  the  water.  In  that  part 
of  each  division  which  first  leaves  the  water 
there  is  a  hole  (b)  through  which  it  can  enter, 
and  for  delivering  the  water  there  is  in  each 
division  a  second  hole  (c)  communicating 
with  a  pipe  passing  along  the  arm  of  the 
wheel,  and  conducting  the  water  to  its 
hollow  axle,  through  which  it  passes  till  it 
reaches  the  reservoir  (d).  The  current  of 
the  river  striking  against  the  float-boards 
turns  the  wheel,  and  each  partition  of  the 
hollow  circumference  as  it  passes  through 
the  water  lifts  a  quantity,  which,  passing 
through  the  radial  pipes,  is  discharged 
through  the  axle  into  the  reservoir  at 
the  height  of  half  the  diameter  of  the 
wheel. 

There  seems  no  reason  why  an  appliance 
of  this  kind  should  not  be  constructed  by  a 
country  carpenter  or  wheelwright ;  it  might 
be  useful  in  the  colonies,  and  it  looks  as  if 
it  would  continue  to  work  for  a  long  time 
without  giving  any  trouble. 

Doubtless  there  are  many  of  the  thousands 


1.— Curious  Clock,  whose  Body  turns  and  not  the  Hand. 


of  Work  readers  who  may  be  acquainted 
with  other  mechanical  novelties  which  they 
might  bring  under  the  notice  of  the  Editor. 
He  wants  to  get  all  the  good  things  he  can 
into  Work,  and  mechanical  novelties  espe¬ 
cially  stimulate  the  interest  of  those  who 
think  out  such  things.  I  would  recommend 
this  for  the  benefit  of  us  all. 


Fig.  2.-—' Water-wheel  for  raising  Water  to  Height  of  Centre.’ 


jEOLIAN  harp  for  every  window. 

BY  R.  F. 

R.  B.  ( Galashiels )  and  other  correspondents 
will  read  this  concerning  harp  making  : — 
iEolian  harps  are  of  two  kinds,  the  single 
and  double,  but  very  little  is  gained  by 
having  a  double  harp,  except,  perhaps,  the 
extra  trouble  of  tuning  ;  and  as  it  is  essen¬ 
tial  that  the  instrument  be  kept  perfectly  in 
tune?  this  object  can  be  better  attained  by 
making  one  of  the  single  kind. 

The  kind  mostly  in  use  are  about  32  in. 
long  by  5  in.  broad  and  3  in.  deep,  but  the 
best  effect  is  to  be  got  from  an  instrument 
which  exactly  fits  the  window-frame,  so 
that  the  sash  may  be  shut  down  close  on  to 
the  top  or  wind-board.  They  are  made  of 
yellow  pine,  with  beech  blocks  at  each  end 
for  the  insertion  of  the  hitch-  and  tuning- 
pins,  and  with  two  bridges,  over  which  are 
stretched  the  strings. 

Commence  by  getting  out  the  bottom  ; 
this  is  f  in.  thick,  in.  wide,  and  32  in.  long 
(or  whatever  length  the  opening  of  the  win¬ 
dow  may  be).  On  the  outside  edges  of  this, 
glue  and  fasten  with  fine  brads  two  pieces, 
of  J  in.  by  2f  in. 
This  will  form 
a  trough  2i  in. 
deep.  In  each 
end  of  this 
trough  fit  accu¬ 
rately  a  block 
X  of  beech  ;  that 
X  in  the  right  end 
— — ®  should  be  4  in. 
long,  and  in.  the 
left  end  3  in. 
The  graip  of  these  blocks  must  run  in 
the  same  direction  as  the  rest  of  the  wood, 
not  crosswise,  and  the  blocks  should 

exactly  fill  the  ends  up.  Glue  these  in, 

and  cramp  up  till  dry.  If  no  cramps  are 
available,  a  few  brads  may  be  used  to  hold 
the  sides  and  bottom  to  the  blocks.  When 
dry  and  cleaned  off,  it  is  ready  for  the  sound¬ 
board.  This  is  also  made  of  in.  pine,  and 
has  a  sound-hole  cut  in  the  exact  centre, 
2^  in.  in  diameter.  A  ring  or  fret  may  be 
cut  to  fit  this  sound-hole,  or  it  may  be  left 
plain.  Glue  and  cramp  the  sound-board  on 
and  again  leave  to  dry ;  but  in  getting  it 
on  care  must  be  taken  that  the  glue  is 
thoroughly  clean  and  quite  hot,  so  that  the 
joint  may  be  as  nearly  as  possible  invisible. 
Having  completed  the  body  of  the  harp, 
attention  may  be  given  to  the  wind- 
board.  This  consists  of  a  piece  of 
^in.  stuff  the  same  size  as  the  harp, 
and  is  fastened  at  each  end  to  a  cross¬ 
piece  1 1  in.  by  |  in.,  so  that  the  wind- 
board  lies  in.  above  the  sound¬ 
board.  It  must  be  set  upon  the  harp 
itself  by  dowels,  so  that  it  may  be 
easily  taken  off  for  tuning.  Two 
bridges  will  also  be  required.  These 
are  made  of  hard  wood,  are  the  width 
of  the  harp  in  length,  and  are  }  in. 
high,  J  in.  wide  at  base,  and  -je  in.  at 
top.  They  are  placed  on  the  sound¬ 
board,  at  a  distance  of  2  in.  from  tha 
pegs  at  each  end. 

The  instrument  is  now  ready  for 
the  varnishing.  First  punch  in  all 
heads  of  brads,  and  stop  up  the  holes 
with  putty  the  same  colour  as  the 
wood,  then  give  all  over  a  coat  of 
size,  made  of  clean  glue  and  hot 
water,  one  part  glue  to  six  parts 
water.  When  dry  rub  this  down 
with  very  fine  glass-paper  ;  then  give 
another  coat  of  size,  and  when  this, 
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too,  is  dry,  give  a  coat  of  the  best  copal  var¬ 
nish,  lightly  and  evenly  applied.  If  the  sizing 
has  been  properly  done  this  one  coat  of  var¬ 
nish  ought  to  be  sufficient,  and  the  instru¬ 
ment  may  be  set  aside  in  a  place  free  from 
dust  to  become  thoroughly  hard  and  dry. 
When  this  time  arrives,  draw  across  the  harp, 
at  a  distance  of  If  in.  from  the  right  end  (that 
is,  the  one  with  the  longest  beech  block),  a 
line,  and  on  this  line  bore  six  holes,  at  a  dis¬ 
tance  of  ■§  in.  from  each  other,  the  first  hole 
to  be  in.  from  the  front  edge.  One  inch  in 
advance  of  this  line  draw  another,  and  on  this 
bore  six  more  holes  which  come  exactly  half¬ 
way  between  those  on  the  other  row.  These 
holes  should  be  1  in.  deep,  and  just  large 
enough  for  the  tuning-  or  wrest-pins  to  fit 
tightly  in.  They  should  be  slightly  counter¬ 
sunk,  and  inclining  to  the  end  at  an  angle  of 
about  20°.  At  the  other  end  of  the  harp,  in 
an  exactly  corresponding  position,  drive  in 
two  rows  of  pins,  with  their  heads  inclining 
at  an  angle  of  45°  to  the  left  end,  and  leaving 
about  f  in.  for  the  attachment  of  the  strings. 
The  wrest-pins  are  made  of  No.  6  wire 
B.W.G.  (dulcimer- pins),  are  If  in.  long,  are 
flattened  on  both  sides  at  one  end,  and  have 
the  other  end  rounded.  A  small  hole  for  the 
string  to  pass  through  is  drilled  at  a  distance 
of  f  in.  from  the  top.  The  hitch-pins  are 
made  of  wire  about  in.  in  diameter,  and 
are  1  in.  long.  When  these  are  in  their 
places  and  the  tops  filed  level,  the  harp  is 
ready  for  stringing. 

To  string  up,  procure  twelve  violin  first 
strings,  rather  stout,  and  all  of  the  same  size 
(this  is  important).  Tie  a  knot  at  one  end 
of  each  string  and  draw  it  up  quite  tight  ; 
then  tie  a  second  knot  close  to  the  first,  and 
slip  the  noose  thus  formed  on  to  No-  1  hitch- 
pin,  and  draw  it  up  tight.  The  other  end 
of  the  string  is  then  passed  through  the  hole 
in  No.  1  wrest-pin,  which,  allowing  about 
3  in.  of  slack,  is  then  turned  to  the  right  until 
the  string  is  nearly  tight.  When  all  the 
strings  are  on,  place  the  bridges  under  them, 
at  a  distance  of  2  in.  from  the  pegs  at  each 
end,  and  proceed  to  tune. 

The  tension  of  the  strings  should  be  low 
— or,  in  other  words,  they  should  be  rather 
slack — as  when  the  instrument  is  sounding 
the  lowest  or  fundamental  note  is  not  heard. 
They  must  be  tuned  to  the  most  perfect 
unison  possible,  or  the  beats  caused  by  the 
difference  of  pitch  would  sound  very  dis- 
agi-eeable.  Some  prefer  to  tune  them  in 
fourths  and  fifths,  but  this  is  wrong,  as  the 
harmonics  of  these  intervals  will  not  agree 
with  each  other. 

When  required  for  use,  place  the  instru¬ 
ment  on  the  window-ledge,  and  bring  the 
sash  down  close  upon  the  wind-board,  so 
that  all  the  wind  that  enters  the  room  must 
pass  over  the  strings.  If  the  draught  is  not 
sufficiently  strong  to  start  the  strings  into 
vibration,  set  the  door  ajar  and  the  desired 
effect  will  be  attained. 

- ♦♦♦ - 

PRACTICAL  PERSPECTIVE  APPLIED 
TO  THE  DRAWING  OF  HOUSEHOLD 
FURNITURE. 

BY  WILLIAM  C0RB0ULD. 

I  shall  begin  with  the,  rules  of  perspective. 
After  explaining  them,  we  will  draw  a  few 
objects  by  their  use.  I  will  be  as  concise 
as  possible  ;  but  without  a  knowledge  of 
perspective  it  would  be  impossible  to  draw 
anything  correctly. 

Rules  of  Perspective. 

There  are  two  rules  of  perspective — viz., 
parallel  and  angular  or  oblique— which  con¬ 


stitute  the  point  of  sight,  point  of  station, 
vanishing  points,  and  points  of  measurement. 
Should  the  study  be  found  dry,  a  little 
patience  will  soon  simplify  the  matter.  By 
working  out  the  rules  a  few  times,  the 
student  will  find  the  subject  easy  enough, 
and  will  soon  be  able  to  work  without 
them,  or  partially  so. 

First  I  will  explain  the  horizontal  line. 
This  line  gives  the  elevation  (see  Fig.  1). 
bb  is  the  horizontal  line;  a  the  point  of 
sight.  Supposing  the  student  to  be  stand¬ 
ing  on  the  sea-shore,  looking  out  to  sea, 
the  line  dividing  the  water  from  the  sky 
would  be  the  horizontal  line,  and  the  spot 
on  that  line  straight  before  the  vision 
would  be  the  point  of  sight.  You  will  say, 
But  we  are  not  drawing  the  sea  or  sky, 
but  household  furniture.  Granted ;  but  the 


Fig.  1.— Points  and  Lines  for  working  out  a  Draw¬ 
ing  in  Parallel  Perspective.  Fig.  2. — Whole  of 
Points  and  Lines  for  Subject  in  Angular  Per¬ 
spective.  Fig.  3.— Flat,  Square  Surface  drawn 
in  Angular  Perspective. 

rule  is  the  same.  In  parallel  perspective 
the  point  of  sight  is  the  vanishing  point. 
When  the  spectator  is  standing  directly 
opposite  the  object,  one  side,  or  the  front 
of  that  object,  immediately  faces  him,  while 
all  lines  directly  from  him  are  falling  into 
the  point  of  sight,  A,  the  spot  the  eye  of 
the  supposed  spectator  is  looking  at.  _  If 
through  this  point  you  draw  a  straight  line, 
parallel  to  the  top  and  bottom  lines  of  your 
drawing,  this  is  called  the  horizontal  line. 
All  lines  above  it  incline  down  towards  it, 
and  every  receding  line  below  will  tend  up¬ 
wards  to  the  same.  The  student  must  keep 
this  in  mind,  c,  c  are  the  points  of  measure¬ 
ment  ;  ee  the  base  line.  Now,  on  the  ele¬ 
vation  and  depression  of  the  point  of  sight 
depend  the  horizontal  line,  whether  it  is 
high  or  low  ;  for  if  the  point  of  sight  is 
high,  so  will  be  the  horizontal  line,  and  if 
low  in  the  drawing,  this  line  will  be  the 
same.  This  rule  is  invariable.  There  are 


other  points,  but  all  lie  in  the  horizontal 
line  ;  to  them  all  lines  in  angular  perspec¬ 
tive  converge. 

Our  next  rule  refers  to  angular  or  oblique 
perspective.  In  a,  Fig.  2,  bb  is  the  hori¬ 
zontal  line,  A  the  point  of  sight,  c,  c  two 
vanishing  points,  d  point  of  station — that 
is,  where  the  person  viewing  the  object 
would  be  supposed  to  be  standing  ;  e  e  is  the 
base  line.  The  lines  o,  o,  drawn  from  c  to  d, 
determine  the  vanishing  points,  c,  c.  Now 
take  your  compasses,  place  their  points  on  c 
and  D,  and  strike  a  curve  upwards.  Where 
it  comes  in  contact  with  the  horizontal  line 
the  two  points  of  measurement,  f,  f,  are 
secured.  Master  these  two  rules  thoroughly, 
and  then  we  may  commence  to  draw  any 
object  from  them. 

No  better  idea  of  perspective  to  the  stu¬ 
dent  could  be  obtained  than  to  stand  at  the 
end  of  a  long  broad  street,  and  take  notice 
of  the  lines  of  the  houses,  street  lamps,  pave¬ 
ments,  etc.  He  would  see  that  they  all  come 
to  one  common  centre.  This  would  be  the 
rule  of  parallel  perspective. 

For  our  first  subject,  let  us  take  a  square 
— such  as  the  top  of  a  table,  a  chair,  side¬ 
board,  washstand,  dressing  -  table,  etc.  — 
drawn  in  parallel  perspective  (see  Fig.  3) : 
1,  the  front  edge  of  the  object ;  2,  a  line 
drawn  from  the  corner,  5,  to  vanishing 
point,  a,  which  in  this  rule  is  the  point  of 
sight.  This  line  will  give  one  side,  2,  and 
a  line  drawn  from  6  to  a  will  give  the  same 
for  the  other  side  of  the  object.  The  dotted 
line,  3,  drawn  from  the  corner,  6,  to  measure¬ 
ment  point,  c,  also  from  5  to  the  other  point, 
c,  where  these  two  lines  would  cross  line  4, 
would  give  the  hade  side  of  the  object. 

For  our  next  subject  we  will  select  a 
toilet-table  drawn  in  parallel  perspective. 
The  student  will  see  here  (Fig.  4)  that  the 
point  of  sight  is  just  above  the  centre  of 
the  toilet-glass  ;  therefore,  all  lines  fall  into 
that  spot,  it  being  the  point  of  sight,  the 
person  looking  at  the  object  standing  direct 
in  front.  The  first  thing  to  do  would  be  to 
draw  your  imaginary  horizontal  line,  your 
point  of  sight  being  at  the  centre  (see  Fig.  1). 
Next  draw  your  base  line.  Now  set  out 
your  toilet-table  on  your  base  line — that  is, 
determine  the  size  you  wish  to  draw  the 
subject  you  are  doing.  The  dotted  lines 
in  the  figure  will  show  the  student  the  way 
to  work,  which  I  have  no  doubt,  after  a 
few  trials,  he  will  find  easy  enough. 

We  will  now  take  a  subject  in  angular 
perspective  (Fig.  5 ;  see  rule,  Fig.  2).  In 
this  case  it  will  be  seen  that  all  lines  fall 
into  measuring  point,  c,  which  becomes  the 
vanishing  point,  or  point  of  sight.  Sup¬ 
posing  you  wished  to  represent  the  same 
object  from  the  other  side,  the  perpendicular 
dotted  line,  showing  thS  right-hand  corner 
of  object  drawn,  would  be  shifted  to  the 
left  hand  of  the  centre  vanishing  point,  a. 
All  lines  would  then  fall  into  the  right-hand 
measuring  point,  because  it  would  become 
the  vanishing  point,  the  spectator  having 
shifted  his  point  of  station  from  right  to 
left  of  the  object.  (Compare  Figs.  5  and  6.) 

For  our  second  object  in  angular  perspec¬ 
tive  I  have  chosen  a  bedstead  (Fig.  6) :  which 
being  long,  forms  a  good  subject  to  illustrate 
this  rule.  It  is  drawn  the  reverse  of  Fig.  5, 
all  the  lines  here  falling  into  the  right-hand 
measuring  point,  which  becomes  the  vanish¬ 
ing  point.  This  is  simple  enough.  Having 
mastered  this  rule,  you  would  go  to  work  in 
this  way  : — Place  a  dot  for  the  two  front  feet 
of  the  bedstead  on  the  base  line,  then  draw 
the  right  side  of  the  object,  continuing  this 
line  according  to  the  elevation.  At  the  end 
|  of  this  line  make  a  dot :  this  will  be  your 
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vanishing  point.  All  the  other  lines  will 
fall  into  this  dot.  Any  other  piece  of  fur¬ 
niture  may  be  drawn  the  same  way.  The 
elevation  is  ruled  by  the  vanishing  point 
being  high  or  low 
from  the  base  line 
— that  is,  if  you 
wish  to  show  the 


Fig.  4.— Toilet  Table  drawn  in  Parallel  Perspective. 


top  of  the  object,  the  vanishing  point  would 
be  high  on  the  horizontal  line  ;  but,  on  the 
other  hand,  if  only  the  front  or  side  of  the 
object  is  to  be  seen,  the  vanishing  point  would 
be  lower  down.  The  bottom  linesof  theobject 
would,  rise  upwards  to  the  vanishing  point, 
while  the  top  lines  would  fall  to  the  same. 

Our  next  object  is  a  chair  drawn  in 
angular  perspective  (  Fig.  7).  This  is  drawn 
by  the  same  rule  as  the  bedstead  ;  in  fact, 
if  space  here  permitted  1  might  go  on 
drawing  any  article  of  furniture  for  illus¬ 
trating  examples.  I  think  I  have  done 
sufficient  for  the  purpose.  If  the  student 
will  study  the  rules  here  laid  down  care¬ 
fully,  he  will  soon  attain  proficiency. 

I  'will  now  close  this  article  with  one 
more  diagram  (Fig.  8) :  for  drawing  a  circle 
in  freehand — for  instance,  a  table-top  or 
any  other  circular  object — by  using  the  rule 
of  parallel  perspective,  the  dotted  lines, 
as  here  shown,  falling  into  the  point  of 
sight.  You  may  now  strike  a  circle  in  per¬ 
spective  freehand.  You  may  not  succeed 
the  first  or  second  time,  but  practice  will 
make  perfect. 


PHOTOGRAPHIC  EXPERIMENTS. 

CURIOUS,  AMUSING,  AND  INSTRUCTIVE. 
BY  WALTER  E.  WOODBURY. 

Photographs  on  Vap.ious  Fabrics — Moonlight 
Effects — To  Restore  Faded  Negatives — 
TomaxeGold  Chloride  — 

Headless  r^lllllKN  Portraits  —  To 


silks,  satins,  cotton  goods,  etc.  All  the 
chemicals  can  be  obtained  from  Messrs.  W. 
Watson  &  Sons,  or  other  photographic  ap¬ 
pliance  makers.  The  material  is  first  dyed  in 
a  hot  solution  of  primuiine,  made  by  adding 
about  15  to  30  grains  of  the  dye  to  a  gallon  of 
hot  water ;  a  little  common  salt  should  also 
be  added.  On  immersing  the  fabric,  and 
stirring  it  about  in  the  solution, 
it  becomes  of  a  primrose-yellow 
colour,  when  it  is  removed  and 
washed  under  a  cold-water  tap. 
The  next  process  is  to  diazotise 
it  by  immersion  for  half 
minute  or  so  in  a  cold 
solution  of  sodium  ni¬ 
trate,  ^  per  cent.,  which 
has  been  sharply  acidi¬ 
fied  with  hydrochloric 
or  other  acid. 

The  material  is 
again  washed  in 
cold  water,  but  it 
must  be  kept  in 
a  weak  light.  It 
can  be  hung  up 

to  dry  in  the  dark,  or  exposed  while 


Moonlight  Effects. — Curious  as  it  sounds, 
very  good  moonlight  effects  can  be  procured 
on  a  bright  sunshiny  day.  A  photograph  is 
made  of  a  landscape  in  dazzling  sunlight,  a 
small  stop  and  rapid  exposure  being  given. 
The  plate  should,  if  possible,  be  backed  with 
any  of  the  substances  recommended  to  pre¬ 
vent  halation.  Choose  a  landscape,  with  the 
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the  sun’s  rays  in  water,  and  in- 
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Fig.  6. — Bedstead  drawn  in  Angular  Perspective. 


wet 

beneath  the  object  of  which  it  is  required  to 
produce  a  positive  reproduction.  This  pro¬ 
cess  gives  a  positive  from  a  positive,  so  that 
any  ordinary  picture  on  a  sufficiently  trans¬ 
lucent  material — flowers,  ferns,  etc. — can  be 
reproduced.  Printing  requires  about  half  a 
minute  in  the  direct  sunlight  to  half  an  hour 
or  more  in  dull  weather,  or  if  the  material 


Fig.  8.— Table- 
Parallel 


top  drawn  in 

Perspective. 


Yellow.  —  An  alkaline  solution  of 


Fig.  5.— Toilet  Table  drawn  in  Angular  Perspective, 


prevent  Halation  —  Hand-made  Slides — 
A  Simple  Hygrometer. 

Photographs  on  Various  Fabrics. — By  means 
of  a  recently  discovered  process,  known  as 
the  “  primuiine  process,”  very  pretty  images 
in  various  coloured  dyes  can  be  made  upon 


to  be  printed  through  is  not  very  transparent. 
The  high  light  becomes  of  a  pale  yellow,  so 
that  a  faint  image  is  perceptible  ;  but  this  is 
made  visible  in  almost  any  colour  by  de¬ 
velopment  in  a  weak  solution  (about  |  per 
cent.)  of  a  suitable  phenol  or  amine.  The 
following  have  been  found  suitable  : — 

For  Red—  An  alkaline  solution  of  P  nap- 
thol. 

For  Maroon. — An  alkaline  solution  of  P 
napthol-disulphonic  acid. 

For 
phenol. 

For  Orange.  —  An  alkaline  solution  of 
resorcin. 

For  Brown. — A  slightly  alkaline  solution 
of  pyro-gallol,  or  a  solution  of 
_ ,  phenylene-diamine-hydrochloride. 

For  Purple. — A  solution  of  a 
napthylamine  hydrochloride. 

For  Blue— A  slightly  acid  solu¬ 
tion  of  amido,  j 8  napthol,  P  sul- 
phonate  of  sodium, 
now  better  known  as  -- — - 
“  eikonogen.” 

If  the  design  is  to  be 
made  in  several  colours, 
this  can  be  done  by 
painting  on  the  different 
developers,  suitably 
thickened  with  starch. 

After  developing,  the  ma¬ 
terial  is  well  washed  and 
With  the  purple  and  blue  developers 


cloud.  Shade  the  lens  so  that  the  rays 
do  not  shine  on  it  direct,  and  expose 
rapidly.  Use  an  old  or  weak  developer. 
The  sun  and  its  reflection  will,  of  course, 
make  their  appearance  first.  Continue 
the  development  until  the  detail  in  the 
under-exposed  parts  is  just  visible,  and 
fix.  Print  very  darkly,  and  slightly  over 
tone.  If  printing  is  done  upon  green  albu- 
menised  paper,  and  a  little  re-touching  done 
with  Chinese  white,  the  effect  is  very  good. 

To  restore  Faded  Negatives. — Negatives 
that  have  been  intensified  will  often  fade 
through  some  unexplained  cause.  They  can 
be  restored,  however,  in  the  following  solu¬ 
tion  r — Schlippe’s  salt,  10  grains ;  water,  1  oz. 
Wet  the  film  by  soaking  in  cold  water,  and 
then  immerse  in  the  above  restoring  solution 
until  the  desired  effect  is  obtained. 

To  make  Gold  Chloride. — Mix  in  a  suit¬ 
able  vessel  two  fluid  drachms  of  nitric  acid 
and  1  oz.  of  hydrochloric  acid.  Into  this 
place  a  sovereign  or  other  gold  coin — the 
newer  the  better  —  and  apply  a  gentle 
heat.  For  this  purpose  a  sand-  or 
water-bath  is  preferable.  A  consider¬ 
able  quantity  of  gas  will  be  evolved, 
and  the  gold  will  slowly  disappear.  If  it 
does  not  do  so  entirely,  a  little  more  of  the 
acids,  mixed  in  the  same  proportion,  should 
be  added.  The  solution  of  perchloride  of 
gold  in  excess  of  acid  thus  obtained  is  next 
evaporated  in  a  sand-  or  water-bath,  and 
the  crystals  formed  are  preserved  in  hermeti¬ 
cally  sealed  bottles,  as 

they  are  KK ^  very  cleli- 

quescent.  This  trouble 

of  crystalli-  /  -^'7f§P  sation  can 

/«•«•  <v.-  mf 


dried. 

it  is  necessary  to  wash  the  material  finally  in 
a  weak  solution  of  tartaric  acid.  Wool  and 
silk  require  a  longer  exposure  to  light  than 
other  fabrics,  and  cannot  be  successfully  de¬ 
veloped  with  the  maroon  or  blue  developer. 


—Easy  Cnair  drawn  in  Angular  Perspective. 

be  saved  if  it  is  necessary  to  use  the  gold 
chloride  in  solution,  and  this  is  usually  the 
case  in  photographic  operations.  It  can  be 
kept  quite  well  if  preserved  in  the  dark.  To 
the  solution  add  5  oz.  of  distilled  water,  and 
sufficient  carbonate  of  soda  to  neutralise  the 
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acid.  Filter  and  add  water,  to  make  174 
drachms.  This  solution  will  contain,  as 
near  as  possible,  1  grain  of  terchloride  of 
gold  to  the  drachm  of  water,  as  a  sovereign 
contains  113  grains  of  pure  gold,  which 
should  yield  174  grains  of  gold  chloride. 

Headless  Portraits. — The  portrait  of  a  man 
holding  his  head  in  his  hand,  or  carrying  it  on 
a  tray  or  at  the  end  of  a  spear,  has  always 
startling  effect,  and  serves  well  to  relieve  the 
monotony  of  the  usual  portrait  album  of 
individuals  in  the  conventional  attitudes. 
Their  method  of  manufacture  is  very  simple. 
A  white  background  is  required.  In  front 
of  this  the  subject  is  fixed,  with  his  hand 
stretched  out  or  holding  the  tray  or  spear  to 
receive  the  head.  The  expression  on  the 
face  should  be  a  suitable  one,  and  the  eyes 
turned  upwards  or  closed.  A  little  care  is 
required  in  printing,  as  here  the  desired 
effect  is  obtained.  First  block  out  the  head 
with  black  varnish,  put  on  the  back  of  the 
negative.  A  headless  man  is  thus  printed 
on  the  sensitive  paper.  Then  remove  the 
varnish  and  block  out  the  body  in  the  same 
manner,  leaving  only  the  head  printable. 
This  is  then  arranged  on  the  outstretched 
hand,  tray,  or  spear,  and  printed  again,  care 
being  taken  to  cover  up  all  the  other  parts. 
Prints  thus  obtained  are  then  toned,  fixed, 
washed,  and  mounted  in  the  usual  manner, 
.and  are  very  useful  for  the  purpose  already 
stated. 

To  prevent  Halation. — Mention  has  several 
times  been  made  in  these  experiments  of 
the  necessity  of  preventing  halation.  It 
will  be  well,  therefore,  to  explain  the  mean¬ 
ing  =of  this  term,  and  its  prevention.  Hala¬ 
tion,  then,  is  the  term  given  to  the  halo 
which  often  surrounds  the  photographs  of 
windows  or  trees  with  bright  light  shining- 
through  the  branches.  It  blocks  up  all  the 
detail,  all  objects  surrounding  being  either 
in  a  mist  or  entirely  obliterated.  It  is  caused 
by  reflection  from  the  back  of  the  plate,  and 
can  be  prevented  by  coating  the  back  of  the 
plate  with  a  mixture  of  powdered  burnt 
sienna  4  oz.,  gum  arabic  £  oz.,  glycerine  1  oz., 
water  5  oz.  This  can  be  readily  washed  off 
previous  to  development.  Another  method 
as  to  squeegee  a  piece  of  carbon  tissue  or 
American  cloth  soaked  in  glycerine  to  the 
back. 

Hand-made  Slides. — Those  who  work  with 
an  optical  lantern  will  find  the  following 
R  method  of  making  slides  upon  which 
sketches  or  diagrams  can  be  made  for  illus¬ 
trating  lectures,  etc.  :  Glass  of  the  usual 
lantern-slide  size  is  coated  with  matt  var¬ 
nish  of  ether  50  parts,  sandarach  1  part, 
mastic  1  part,  benzine  10  parts.  This  gives 
a  surface  upon  which  drawings  can  be  made, 
but  not  sufficiently  transparent  for  the  pur¬ 
pose.  This  can  be  done,  however,  by  flow¬ 
ing  it  over  with  ether  100  parts,  sandarach 
3  parts,  mastic  3  parts.  This  gives,  when 
dry,  a  perfectly  smooth  and  transparent 
surface. 

A  Simple  Hygrometer. — An  experiment 
showing  the  extreme  sensitiveness  of  gela¬ 
tine  or  gelatinous  preparations.  The  method 
is  the  following  : — Take  a  piece  of  board  and 
fix  in  it  another  piece  of  wood,  upright. 
Cut  a  slit  in  the  side  of  this,  and  insert  a 
strip  of  carbon  tissue  or  gelatine-coated 
paper  of  any  description.  The  effect  of 
moisture  will  be  to  cause  the  strip  to  hang 
in  a  limp  manner,  but  when  the  air  is  dry  it 
will  curl  upwards.  If  a  disk  of  cardboard 
is  fitted  behind  it,  and  a  scale  constructed, 
a  simple  but  perfect  hygrometer  is  formed. 

More  of  these  experiments  shall  follow. 
[Meanwhile,  any  difficulty  that  may  arise  can 
always  be  set  right  in  the  columns  of  “  Shop.” 


HAND- WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 


From  Sphere  to  Parabola*  :  An  Ele¬ 
mentary  Lesson  in  Practical  Optics. 

In  so  far  as  the  speculum  worker  is  con¬ 
cerned,  all  the  celestial  bodies  are  in¬ 
finitely  distant  from  the  earth,  and  all 
light  rays,  however  they  may  diverge  at 
the  beginning  of  their  journey,  are  parallel 
to  each  other  by  the  time  they  reach  the 
telescope. 

A  truly  polished  speculum  receives  these 
parallel  light  rays  and  reflects  them  so  as 
to  form  a  quite  perfect  image  of  the  ob¬ 
ject  (see  Fig.  18).  This  image  is  called  the 
focal  image,  and  is  examined  by  being  mag¬ 
nified  by  the  eyepiece.  (See  Fig.  2,  page  50.) 

A  speculum  polished  to  any  other  than 
the  proper  curve  will  form  not  one  distinct 
image  at  one  point,  but  a  series  of  super¬ 
imposed  images,  and  consequently  indis¬ 
tinct.  The  proper  curve  is  parabolic. 

By  the  surface  of  a  speculum  is  meant 
the  concave  surface  on  which  the  silver 
film  is  deposited.  Reflection  takes  place 
not  through  the  glass,  as  in  an  ordinary 
mirror,  but  directly  from  the  silver  which 
is  chemically  deposited  on  the  surface  of 
the  glass. 


Fig.  17. — Reflection  of  Parallel  Light  Rays  to  one 
Point  by  a  Perfect  Speculum. 


By  the  curve  of  a  speculum  is  meant  that 
curve  exhibited  by  the  concave  surface  in 
diametrical  section. 

A  spheric  mirror  is  a  mirror  any  dia¬ 
metrical  section  of  which  is  part  of  a  given 
circle. 

An  elliptic  mirror  is  a  mirror  any  dia¬ 
metrical  section  of  which  is  part  of  a  given 
ellipse. 

A  parabolic  mirror  is  a  mirror  any  dia¬ 
metrical  section  of  which  is  part  of  a  given 
parabola. 

What  relation  these  three  curves  hold 
towards  each  other  we  shall  now  examine. 

By  means  of  Fig.  18  it  may  be  traced 
how  parallel  light  rays,  falling  directly 
on  to  a  spherical  mirror,  are  reflected.! 

Let  A  B  be  the  mirror,  having  its  centre 
of  curvature  at  c.  Let  d  and  E  be  two 
parallel  rays  of  light  from  a  star.  Falling 
directly  on  the  mirror,  they  will  be  re¬ 
flected  so  that  the  angle  of  incidence  will 
be  equal  to  the  angle  of  reflection.  Join 
F c.  Then  dfc  is  the  angle  of  incidence, 
and  cfg  being  made  equal  to  dfc,  the 
line  f  g  will  show  the  direction  in  which 
the  ray,  D  f,  will  be  reflected,  forming  at  G, 
with  other  similar  rays,  an  image  of  the 
star. 

This  method  of  determining  the  line  of 
reflection  holds  good  for  any  ray  falling  on 


*  Properly  “  from  spheroid  to  paraboloid.”  These 
notes  are  written  purposely  in  colloquial  language, 
and  readers  who  may  be  students  will  perceive  the 
intentional  departure  from  exactness  in  phrase  and 
definition. 

t  It  will  be  well  for  readers  who  intend  subse¬ 
quently  to  work  by  these  notes  to  get  compasses 
and  paper  and  construct  this  diagram  for  themselves 
line  by  line. 


any  part  of  the  surface,  and  if,  carefully  in¬ 
creasing  the  angles,  the  ray,  e,  be  similarly 
treated,  it  will  be  found  to  form  an  image 
at  il* 

And  so  it  might  be  shown  that  each  zone 
of  the  surface,  a  b,  would  reflect  rays  so  as 
to  form  a  separate  image,  the  series  over¬ 
lapping  confusedly — that  is  to  say,  a  spheric 


A 


mirror  will  not  reflect  all  incident  parallel 
rays  to  one  point. 

This  irregular  reflection  is  called  spherical 
aberration,  and  it  is  the  business  of  the 
speculum  maker  to  correct  it  by  altering  the 
curve  of  his  mirror,  which  he  either  deepens 
slightly,  so  as  to  bring  the  image,  h,  back 
to  g,  or  flattens  so  as  to  throw  G  forward 
to  h.  The  curve  given  to  the  mirror  in 
either  case  is  parabolic. 

The  spheric  mirror  will,  however,  under  a 
certain  condition,  reflect  light  rays,  not 
parallel  to  each  other,  to  one  point.  Thus 
diverging  light  rays  from  a  luminous  object 
at  c  (Fig.  18)  would  be  accurately  reflected 
back  to  c,  and  (in  Fig.  19)  the  rays  from  d, 
a  luminous  object  quite  close  to  the  centre 
of  curvature,  c,  are  reflected  unerringly 
(in  effect)  to  the  point  E,  where  a  perfect 
image  is  formed. 

But  if  D,  the  source  of  light,  be  moved 
distant  from  the  mirror,  a  b,  spherical  aber¬ 
ration  will  at  once  set  in.  Let  d  be  removed 
to  a  considerable  distance,  as  in  Fig.  20 ; 
then,  in  order  that  the  rays  from  d  may  be 
properly  reflected,  the  curve  ab,  formerly 
spherical,  will  need  to  be  made  elliptical — 
part  of  the  ellipse,  a  b  c — and  this  will  be 
done  by  deepening  the  concavity. 

It  is  the  peculiar  property  of  an  elliptic 
reflecting  surface  that  rays  diverging  from 
the  distant  focus  are  accurately  reflected  to 
the  near  focus,  and  vice  versa. 

A  star,  as  has  been  said,  is  practically 
at  an  infinite  distance  from  the  telescope, 


Fig-.  19. — Reflection  of  Light  Rays  by  a  Spherical 
Mirror  when  the  Source  of  Light  is  close  by 
the  Centre  of  Curvature. 


and,  to  write  colloquially,  an  ellipse  with 
one  focus  intiuitely  distant  from  the  other  is 
a  parabola,  the  parabolic  curve  being  merely 
a  curve  more  elliptic  than  an  ellipse ;  so  that, 
to  make  a  spherical  mirror  perfect  for  the 
reflection  of  rays  from  an  object  infinitely 


*  The  same  law  (the  angle  of  incidence  is  equal 
to  the  angle  of  reflection)  applies  to  rays  falling  on 
a  flat  surface,  but  the  angle  of  incidence  is  then 
found  by  erecting  a  perpendicular  at  the  point 
where  the  incident  ray  cuts  the  reflecting  surface. 
Indeed,  in  Fig.  18,  joining  the  centre  of  curvature, 
C,  and  the  point  of  contact,  f,  is  equivalent  te 
erecting  at  f  a  perpendicular  to  a  tangent  to  the 
curve  a  b. 
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distant,  it  is  only  necessary  to  carefully 
deepen  the  curve  from  sphere  to  ellipse  and 
.from  ellipse  to  parabola.*  An  illustration 
.of  this  is  given  by  one  method  of  working. 

The  mirror  is  first  polished  spherical,  so 
;as  to  accurately  reflect  some  object  at  the 
centre  of  curvature  (Fig.  19).  The  object  is 
then  removed  to  a  short  distance  (Fig.  20), 
and  the  curve  of  the  glass  deepened  (or  flat¬ 
tened)  until  the  reflected  image  is  again 
perfect.  The  object  is  then  still  farther 
.removed,  and  the  curve  again  modified 
to  meet  the  altered  circumstances.  Thus 
.an  approximation  to  the  parabolic  curve  is 
obtained,  and  a  little  careful  work  in  the 
same  direction  perfects  the  mirror  for 
■celestial  objects. 

To  summarise  :  A  spherical  mirror  can 
be  parabolised  either  by  flattening  the  curve 
from  centre  to  edge,  so  as  to  lengthen  the 
rays  reflected  from  the  edge  and  cause  G  and 
H  (Fig.  18)  to  coincide;  or  (and  this  is  the 
better  plan)  by  deepening  the  curve  from 
■edge  to  centre,  so  as  to  shorten  the  centre 


£Fig.  20. — Rays  proceeding  from  one  Focus  of  an 
Ellipse  reflected  to  the  other  Focus. 


ways  and  throw  h  back  to  G.  It  is  essential, 
however,  that  the  flattening  or  deepening 
■shall  proceed  regularly  by  infinitesimal  gra¬ 
dation. 

In  an  ordinary  spherical  mirror  of  long 
'focus  the  distance,  caused  by  spherical  aber¬ 
ration,  between  the  images,  g  and  H,  would 
be  less  than  ^  in.,  and  half  an  hour’s  work 
with  a  polisher  in  good  condition  would  cut 
away  sufficient  glass  to  deepen  or  flatten 
the  curve  to  the  parabola.  The  delicacy  of 
'the  process  will  be  apparent. 

Perhaps  the  main  difficulty  is  the  securing 
of  that  exquisitely  polished  spherical  con¬ 
cavity  which  is  the  necessary  basis  for  suc¬ 
cessful  figuring.  Hence  the  need  for  most 
careful  and  conscientious  work  in  the  early 
•stages  of  the  grinding  and  polishing. 


Even  workers— or  some  of  them— do  not 
like  wrinkles  on  the  face.  Here  is  Ovid’s 
recipe  for  removing  such  : — Take  equal  parts 
of  bean  and  barley  meal,  and  mix  with  raw 
•egg.  When  the  mass  is  thoroughly  hard 
and  dry,  it  should  be  ground  to  a  fine 
powder,  and  made  into  an  ointment  with 
melted  tallow  and  honey.  A  thick  layer  of 
this  applied  to  the  face  every  night  is  said 
to  smooth  out  all  wrinkles,  and  make  the 
skin  as  soft  as  a  baby’s.  If  this  information 
is  of  no  value  to  our  male  readers,  they  can 
at  least  pass  it  on  to  wives,  daughters,  or 
sweethearts. 


*  Or  to  flatten  the  curve  to  the  ellipse  and  para¬ 
bola,  so  as  to  throw  up  the  image  g  to  h  (Fig.  18). 
But  I  treat  the  plan  of  deepening  only  in  theory, 
for  simplicity’s  sake.  In  practice,  also,  it  is 
simpler  to  deepen  a  curve  regularly  than  to 
flatten  it  regularly. 


SCIENCE  TO  DATE. 

New  Desiccator. — In  the  desiccator  at  present 
in.usejn  chemical  laboratories  the  substance  to  be 
dried  is  usually  placed  over  the  drying  material — 
sulphuric  acid,  calcium  chloride,  etc.  Now,  since 
moist  air  is  lighter  than  dry  air,  this  arrangement 
is  objectionable.  Hempel  has  described  a  new  piece  of 
apparatus,  in  which  the  drying  agent  is  placed  at 
the  top,  and  he  proves,  by  experiment,  that  with 
this  arrangement  the  drying  i3  done  three  times 
more  quickly  than  before. 

Meteorology  of  1891. — The  rainfall  for  the  year 
1891  at  Greenwich  was  25  in.,  or  i  in.  above  the 
average ;  the  number  of  hours  of  bright  sunshine, 
1,222,  or  about  66  hours  below  the  average  of  the 
last  fourteen  years.  The  mean  temperature  was 
48’4°,  or  1'1°  below  the  average.  The  highest  air 
temperature  in  the  shade  was  85T°,  on  July  17th, 
and  the  lowest  12°,  on  January  10th.  The  mean 
monthly  temperature  was  below  the  average  in 
every  month  except  June,  September,  October,  and 
December.  The  greatest  wind  pressure  was  31'5  lb 
on  the  square  foot,  on  November  11th. 

Nitrogen  Flames. — "When  a  high  pressure  electric 
discharge  is  taking  place  in  air  long,  writhing, 
ribbon-like  flames  are  formed  between  the  terminals. 
Professor  Crookes  has  recently  called  attention  to 
the  fact  that  they  are  true  flames — namely,  the 
nitrogen  of  the  air  combining  with  the  oxygen  and 
forming  nitric  acid.  Luckily,  the  temperature  of 
ignition  is  much  higher  than  the  temperature  of 
combustion,  and  hence  the  flame  quickly  dies  out, 
else  the  whole  of  the  air  might  be  at  once  consumed. 

Copper  in  Fruit  and  Vegetables.— The  United 
States  Department  of  Agriculture  have  been  carry¬ 
ing  on  investigations  on  the  use  of  compounds  of 
copper  as  insecticides  and  fungicides,  with  the  object 
of  ascertaining  if  copper  is  contained  to  an  injurious 
extent  in  fruit  and  vegetables.  From  their  report 
it  appears  that,  under  normal  conditions  of  growth, 
grapes  may  contain  as  much  as  2  parts  in  1,000,000 
of  copper.  Apples,  plums,  and  other  fruit  which 
have  been  sprayed  with  Paris  green  contained  about 
this  amount  of  copper.  Analysis  shows  that  wheat 
may  contain  4  to  10  milligrams  of  copper  per  kilo¬ 
gram,  or  an  average  of  7  parts  in  1,000,000.  It  is 
curious  to  note  that  the  54,887,707  bushels  of  wheat 
exported  by  the  United  States  to  Europe  in  1890 
would  contain  23,495  lb.  of  copper. 

Effects  of  Lightning. — A  curious  phenomenon 
occurred  at  Vienna  during  a  severe  thunderstorm. 
In  a  large  building  fitted  with  the  electric  light 
all  the  Swan  lamps  were  momentarily  lit  up,  the 
lightning  apparently  being  attracted  by  the  electric 
wires.  No  damage  was  done. 


WORKERS’  QUESTIONS:  THE 
HOUSING  OF  WORKMEN. 

BY  ECONOMICOS. 

In  all  our  large  industrial  centres  the  problem  of 
how  to  find  healthy  house  accommodation  is  a  press¬ 
ing  one.  Workshops  and  places  of  business  natu¬ 
rally  cluster  round  railway  depots,  and  besides 
forcing  rents  up  to  an  impossible  point  for  mere 
dwelling  purposes,  render  the  active  parts  of  towns 
unsuitable,  from  sanitary  and  other  points  of  view, 
for  wholesome  family  life.  Busy  streets,  in  which 
no  tree  or  shrub  appears,  are  not  desirable  play¬ 
grounds  for  children.  The  roar  of  heavy  and  con¬ 
tinual  traffic  is  not  a  pleasant  accompaniment  to 
ailments,  and  an  atmosphere  vitiated  from  a  thou¬ 
sand  different  sources  is  not  the  kind  of  atmosphere 
in  which  any  country  is  likely  to  succeed  in  rearing 
sturdy  men  and  women. 

Thoughts  like  these  are  present  to  the  mind  of 
every  earnest  man  and  woman,  especially  of  hard¬ 
working  parents  who,  utterly  helpless  themselves, 
see  their  offspring  growing  up  sickly  and  puny.  It 
is  for  this  reason  that  the  vigorous  action  of  the 
Housing  Committee  of  the  London  County  Council 
in  bringing  pressure  to  bear  upon  the  railway  com¬ 
panies  to  extend  facilities  for  the  spreading  of  the 
working  population  over  outlying  districts  is  so 
heartily  welcomed.  It  is,  of  course,  in  London  that 
all  movements  of  this  kind  begin,  for  it  is  in  London 
that  defective  points  in  our  civilisation  naturally 
first  appear  and  reach  their  highest  point  of  develop¬ 
ment.  Other  towns,  however,  have  quite  as  much 
of  the  housing  difficulty  already  as  to  show  that  new 
lines  of  policy  will  have  to  be  adopted  to  cope  with 


it,  and  there  is  no  doubt  that,  as  in  London,  so  it 
will  be  in  the  provinces — the  railway  companies, 
who  hold  the  key  of  the  situation,  will  be  ap¬ 
proached. 

This  being  so,  the  important  question  for  each 
individual  workman  is  :  How  can  he  assist  in  pro¬ 
moting  this  movement  ?  The  only  way  is,  of  course, 
for  him  to  combine  with  his  fellows  on  an  intelligent 
basis,  to  raise  the  matter  at  his  club  and  at  meetings 
of  his  society,  and  to  insist  upon  candidates  for 
local  boards  taking  it  up.  Employers,  as  well  as 
employees,  are  interested  in  the  proper  housing  of 
the  masses,  for  he  who  sleeps  and  passes  his  leisure 
in  the  fresh  air  will  be  a  far  more  efficient  workman 
than  he  who  passes  from  the  bench  to  the  foetid 
atmosphere  of  crowded  courts  and  alleys. 

We  have  said  that  the  way  to  proceed  is  for  work¬ 
men  and,  if  possible,  employers  to  combine  on  an  in¬ 
telligent  basis,  and  for  such  combinations  to  bring 
pressure  to  bear  upon  local  authorities  and,  through 
them,  upon  the  railway  companies  to  so  reduce 
their  fares  that  people  of  scanty  means  may  be  able 
to  live  a  few  miles  from  the  smoke  and  dust  of  the 
city.  Now,  what  do  we  mean  by  an  intelligent 
basis  ?  First  of  all,  the  workman  must  be  convinced 
that  what  he  is  asking  the  railway  companies  to  do 
is  within  his  right.  For  instance,  it  would  not  be 
within  the  right  of  any  body  of  men  to  demand  that 
the  tailors  of  this  country  should  reduce  the  price 
of  clothes  by  one-half  or  one-fourth,  or  to  any 
extent.  Why  should  the  railway  companies  be 
subject  to  interference  that  tailors,  butchers,  shoe¬ 
makers,  and  so  forth  are  exempt  from  ? 

There  is  one  big  difference  easily  to  see  between 
such  traders  as  tailors,  etc.,  and  railway  companies. 
If  a  man  does  not  like  the  prices  charged  by  one 
tailor  he  can  easily  go  to  another.  This  cannot  be 
done  in  the  case  of  railway  travel.  Though  there 
are  thirteen  railway  companies  with  termini  ir. 
London,  for  instance,  no  workman  has  the  choice  of 
using  any  one  of  these  thirteen  railways,  but  is 
practically  confined  to  the  railway  whose  terminus 
is  nearest  his  shop  and  whose  route  is  towards  his 
home.  Another  peculiarity  in  railways  is  the  fact 
that  the  different  companies  are  formed  into  a  com¬ 
bination  whereby  fares  are  kept  up.  Before  a 
railway  can  reduce  its  charges  it  must  get  the 
consent  of  other  companies.  If  tailors,  shoemakers, 
etc.,  had  the  same  power  of  keeping  up  prices  as 
railway  companies  ;  if,  in  other  words,  they  enjoyed 
the  same  monopoly  as  the  companies,  and  the 
monopoly  began  to  be  exercised,  or  was  thought  to 
be  exercised,  to  the  detriment  of  the  community, 
then  the  public  would  have  a  right  to  interfere  in 
their  businesses,  as  they  are  now  doing  in  railway 
businesses. 

There  is  an  additional  veason  for  expecting  the 
railway  companies  to  relieve  our  congested  towns, 
and  that  is  because  the  congestion  is  due  to  the 
railways.  No  big  towns,  it  is  safe  to  say,  such  as 
we  are  familiar  with  to-day  would  have  sprung  up 
but  for  the  railways.  Indeed,  the  size  of  our  towns 
is  in  proportion  to  the  railway  service  supplied 
them.  Moreover,  the  bigger  the  town  the  more 
business  does  it  yield  to  railways  in  carrying  food, 
coal,  manufactured  and  unmanufactured  articles, 
out  of  and  into  such  big  towns.  Arguments  like 
these — and  they  might  be  put  more  forcibly — show 
that  upon  the  railway  companies  the  public  have  a 
special  claim  in  the  matter  of  this  housing  question, 
and  that  it  is  not  an  undue  interference  with  private 
businesses  to  force  the  companies  to  reduce  their 
fares. 

Now,  to  what  extent  might  they  be  reduced  ? 
This  depends  upon  the  size  of  the  town.  Where 
the  population  is  large,  and  trains  at  low  fares  can 
be  filled,  the  reductions  that  might  profitably  be 
made  in  fares  are  enormous.  We  have  already 
instanced  in  Work  the  twenty-two  miles’  journey 
between  Liverpool  Street  and  Enfield  for  2d.,  which 
returns  a  handsome  profit  to  the  Great  Eastern 
Railway.  Sir  J.  Blundell  Maple,  too,  has  now 
managed  to  get  the  Metropolitan  Railway  to  run 
workmen’s  trains  at  fares  of  ten  miles  2d.,  twenty 
miles  4d.,  and  thirty  miles  6d.  This  rate  will  also 
rule  on  the  Sheffield  line  that  is  coming  to  London. 
In  London,  where  low  fares  can  attract  an  unlimited 
number  of  passengers,  it  is  thus  proved  by  the 
Enfield  workmen’s  trains  that  eleven  miles  for  Id. 
is  not  too  low  a  rate  to  expect ;  and  the  Chairman 
of  the  Great  Eastern  Railway  says  that  this  rate 
pays  the  company  if  they  get  five  hundred  passengers 
to  a  train.  These  facts  are  worth  the  pondering, 
and  suggest  a  basis  of  operation  to  bodies  of  work¬ 
men  anxious  to  improve  the  conditions  under  which 
they  live.  They  are  worth  the  consideration,  too, 
of  temperance  reformers,  for  the  dull,  leaden  lives 
of  those  who  perforce  are  driven  into  the  holes  and 
corners  of  our  cities  are  a  fruitful  source  of  the 
misery  entailed  by  excessive  use  of  stimulants. 
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Completion  of  the  “  New  Popular  Educator.” 

JUST  READY,  COMPLETE  IN' 

EIGHT  VOLUMES,  Ss.  each. 
Also  in  4  Vols half  morocco ,  gold  vein  sides  and 
ends  complete ,  50  s. 

CASSELL’S 

New  Popular  Educator 

Is  distinguished  by  the  following  features  : — 
The  lessons  have  been  revised  through¬ 
out.  A  very  large  portion  of  the  text 
has  been  entirely  re-written.  Many  new 
illustrations  have  been  prepared.  The 
work  has  been  re-set  in  new,  clear  type. 
It  contains  valuable  coloured  plates.  New 
and  specially  prepared  maps  in  colours 
are  given. 

“A  school,  an  academy,  and  a  university.” — School 
Board  Chronicle. 

“There  is  probably  no  cyclopaedia  of  education  in 
existence  which  is  so  complete  in  its  way  as  Cassell's 
Popular  Educator.” — Standard. 

Cassell  &  Company,  Limited,  Ludgaie  Hill ,  London. 


Technical  Education  adapted  to  the 
Latest  Requirements. 

Messrs.  Cassell  &  Company  have  the  pleasure 
to  announce  that  they  have  arranged  for  the 
publication  in  Monthly  Parts,  price  6d.,  of  an 

ENTIRELY  NEW  WORK, 

UNDER  THE  TITLE  OF 

CASSELL’S 


New  Technical  Educator, 


NEW  ARTICLES  written  by  Authors  of  great 
practical  experience. 

NEW  ILLUSTRATIONS  expressly  prepared  for 
the  Work. 

NEW  COLOURED  PLATES. 

CONVENIENCE  OF  SIZE,  being  the  same  as 
“Cassell’s  New  Popular  Educator.” 
CLEAR,  READABLE  TYPE. 


PART  1  ready  Oct.  25,  1892,  price  6d. 


With  Part  I  will  be  issued  a  l  irge  and  striking  Presenta¬ 
tion  Plate,  consisting  of  a  handsome  reproduction  of 

“The  Industrial  Arts  applied  to  Peace,”  by  Sir 

Frederick  Leighton,  P.R.A.,  reproduced  from  the 
fresco  at  South  Kensington  ;  and  the  Part  will  also 

contain  a  Coloured  Plate  of  the  Bessemer  Steel 
Process. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


Third  Edition,  with  1,420  Illustrations,  700  pages,  demy  8vo. 
Cloth,  price  6s.,  post  free. 


SPONS’ 


MECHANICS’  OWN  BOOK : 


A  MANUAL  FOR  HANDICRAFTSMEN 
AND  AMATEURS. 

Summary  of  Contents. 


Casting  and  Founding  in  Iron,  Brass  and  Bronze — Forging  and 
Finishing— Sheet  Metal  Working— Soldering  and  Brazing — Carpentry 
and  Joinery:  embracing  descriptions  of  400  Woods  ;  over  200  Illus¬ 
trations  of  Tools  and  their  uses  ;  explanations,  with  diagrams  of  116 
Joints  and  Hinges;  and  examples  of  Construction  of  Workshop 
Appliances,  rough  Furniture,  Garden  Erections  and  House  Building 
— Cabinet  Making  and  Veneering — Carving  and  Fretwork — Picture 
Frame  Making— Upholstery— Painting,  Graining  and  Marbling— 
Varnishing,  Polishing  and  Gilding— Mechanical  Movements,  illus¬ 
trating  contrivances  for  transmitting  Motion — Turning  in  Wood  and 
Metals — Masonry,  Brickwork  and  Concrete — Plastering,  Whitewash¬ 
ing  and  Paoerhanging — Bells  and  Gas-fitting— Lighting,  Warming 
and  Ventilating- -Roads  and  Bridges— Ditches  and  Drains— Water- 
Supply  and  Sanitation — House  Construction  in  New  Countries. 
London:  E.  &  F.  N.  SPON ,  125,  Strand. 


Workmen!  The  Best  Beading  for  the  Family  ! 

HORNE  R’S 

PENNY 

STORIES. 

Nos.  1  to  IOS.  OF  ANY  BOOKSELLER. 


is  published  at  La  Belle  Suuvape,  Ludqaie  Hill,  London,  at 
9  0  clock  every  Wednesday  morning,  and  should  be  obtainable 
^atesL  l6re  tIlro,lohPut  tfle  United  Kingdom  on  Friday  at  the 


terms  op  subscription. 

(Sefnt  post  free  to  any  part  of  the  world.) 

5  months,  free  by  post  ..  ..  ..  is  8<j 

6  months,  „  _  s8.  sd. 

12  months.  ,.  . 6s.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Terms  for  the  Insertion  of  Advertisements  in  each 


”  JiKKl/l  i on  U  K.  T'  S  (L 

One  Page . .  0  0 

Half  Page  -  - . 6  10  0 

Quarter  Page  -  -  -  -  *  -  -  .  -  3126 

Eighth  of  a  Page . 117  6 

One-Sixteenth  of  a  Page  -  -  •  -  .  -  1  0  0 

In  Column,  per  inch  -  -  -  .  .  -0100 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  Oue 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions ,  or  a  series  of  insertions, 
by  special  arrangement . 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


•**  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Workmen’s  Individuality. — In  giving 
recent  evidence  before  the  Labour  Com¬ 
mission,  Captain  Noble  expressed  an  opinion 
that  there  is  much  less  individuality  among 
workmen  now  than  was  the  case  thirty  years 
ago ;  that  the  present  tendency  is  towards  a 
dead  level  of  uniformity ;  and  that  this  is 
due  to  Trades  Unionism.  We  are  strongly 
of  opinion  that  individuality  to-day  is  not  so 
marked  as  then,  and  that  the  tendency  now, 
as  compared  with  thirty  years  ago,  is  in  the 
direction  of  a  dull  level  of  uniformity.  But 
we  differ  as  to  the  causes  of  this  tendency. 
We  hold  that  but  for  the  unions  matters 
would  have  been  much  worse  than  they  are 
in  this  respect.  It  is,  on  the  contrary,  in  the 
minute  and  ever-increasing  specialisation 
and  subdivision  of  labour  that  we  see  the 
cause  of  the  dull  uniformity  which  all  think¬ 
ing  men  deplore.  Specialisation  has  killed 
individuality,  monotony  has  strangled 
mental  activity,  repetitive  tasks  have  de¬ 
stroyed  interest,  and  the  iron  discipline  of 
the  big  factories  has  reduced  all  to  military 
precision  and  routine.  There  is  scarcely  a 
trade  remaining  in  which  the  increase  in  the 
use  of  machinery  and  the  subdivision  of 
labour  have  left  much  scope  for  the  exercise 
of  individuality,  or  in  which  any  freedom 
of  initiative  worth  mentioning  is  left  to  the 
“  hands.”  Not  the  least  departure  from  set 
methods  can  be  made  by  those  hands.  In 
any  change  whatsoever,  the  initiative  can 
only  be  taken  by  principals,  managers,  or 
foremen.  This,  mainly,  is  at  the  bottom  of 
the  torpidity  of  the  present  race  of  work¬ 
people.  Unionism,  therefore,  has  nothing 
at  all  to  do  with  it.  Men,  for  the  most  part, 
would  take  delight  and  interest  in  their 
work  if  they  had  a  free  hand,  and  sufficient 
variety  and  scope  to  occupy  their  faculties. 
The  oid  craftsmen  were  all-round  men  ;  the 
new  hands  are  men  of  one  section,  one 
fractional  part  of  a  craft.  Carlyle’s  famous 
verdict  of  the  population  of  these  islands, 
“comprising  some  thirty  millions,  mostly 


fools,”  is,  perhaps,  not  to  be  gainsaid.  But 
the  grand  old  cynic  might  have  allowed 
“  extenuating  circumstances  ”  in  the  case 
of  a  large  proportion  of  that  population. 
Knowing  what  we  do  of  factory  life,  the 
marvel  to  us  is  that  our  operatives  have 
developed  so  high  a  degree  of  intelligence 
in  the  midst  of  conditions  which  are  ex¬ 
tremely  adverse  to  intellectual  culture,  and 
to  the  development  of  inventive  genius.  It. 
is  a  positive  fact  that  there  are  hundreds  of 
thousands  of  working  people  whose  duties- 
are  restricted  to  one  most  minute  operation, 
or  series  of  operations,  and  who,  under  the 
discipline  and  stress  of  the  factory  system, 
are  so  incessantly  occupied  all  day  long 
therein,  that  they  are  absolutely  prohibited 
from  giving  attention  to  anything  beside. 
A  hundred,  a  thousand  other  operations 
may  be  going  on  around  them,  in  other 
workrooms  and  departments,  under  the 
same  roof,  week  by  week,  year  by  year  ;  yet 
of  these  they  remain  in  completest  ignorance. 
“  All  the  little  piece  of  intelligence  there  i& 
left  in  a  man  is  not  enough  to  make  a  pin 
or  a  nail,  but  exhausts  itself  in  making  the 
point  of  a  pin  or  the  head  of  a  nail.”  Of 
course,  we  know  that  these  conditions  are 
permanent.  We  cannot  go  back  to  the  old 
domestic  system  of  manufacture.  It  de¬ 
veloped  individually,  but  was  too  wasteful 
for  present-day  requirements.  Our  aim 
must  be  to  retain  the  advantages  of  sub¬ 
division  of  labour  without  suffering  loss  of 
intellect.  The  only  corrective  possible  lies- 
in  the  development  of  a  broader  culture  among 
our  working  people.  There  is  the  remedy 
embodied  in  a  single  sentence.  This  would 
include  all  aids  of  an  intellectual  character, 
all  means  for  the  development  of  literary, 
technical,  scientific,  and  inventive  genius. 
By  means  of  these  individuality  will  be 
saved  from  atrophy  or  extinction,  dull,  daily 
duties  will  be  rendered  more  endurable, 
whatever  of  faculty  there  is  in  a  man  will 
be  drawn  out,  labour  in  many  cases  will 
become  more  remunerative,  and  so  tend  to 
bring  about  the  ideal  of  a  shorter  day  ;  and 
lives  now  dull  and  leaden  will  become  trans¬ 
figured  with  brightness,  and  feel  the  interests 
and  attractions  of  a  new  and  higher  life. 

Museum  Lectures. — Numbers  of  people 
can  be  seen  wanderingaimlessly  and  listlessly 
about  our  museums.  Is  there  any  need  for 
this?  Where  are  the  peoples’ teachers  ?  We 
ask  seriously  if  free  lectures  or  demonstrations 
cannot  be  given  during  the  winter  evenings. 
We  know  that  the  gentlemen  who  have 
charge  of  the  different  collections  are  proud 
of  them,  and  anxious  to  have  them  appre¬ 
ciated  by  the  public.  Will  they,  or  some 
of  their  juniors,  take  up  the  matter  of  free 
lectures  and  demonstrations  ?  There  are  no 
great  difficulties  in  the  way.  No  serious 
expense  is  needed.  Notwithstanding  the 
excellent  “  Art  Handbooks,”  we  know  that 
much  more  pleasure  and  instruction  will  be 
given  by  a  few  lectures  than  by  reading 
about  this  or  that  class  of  artistic  or  scien¬ 
tific  object.  We  trust  that  all  who  are 
responsible  for  our  museums  will  give  this 
suggestion  a  trial.  At  present  not  half  the 
use  is  made'of  these  national  treasure-houses 
that  might  be  were  some  such  simple  scheme 
as  that  indicated  carried  into  effect.  Surely 
it  will  not  be  impossible  to  find  men  able 
and  willing  to  give  clear  and  popular  lec¬ 
tures  on  the  treasures  of  our  museums 
during  the  coming  winter  evenings.  In 
this  way  thousands  of  workmen  could  be 
intelligently  educated.  Something  after  the 
plan  of  the  Bev.  Dr.  Kinns’  lectures  in 
another  direction  is  wanted. 
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HELICAL  GEARS. 

BY  J.  H. 

Helical  Bevel-wheels. 

The  Relations  and  Dimensions  of  Bevel- 
wheels —  The  Toothed  Block  —  Marking 
Out  —  Working  to  Outline — Method  of 
Withdrawal. 

The  figures  in  this  article  illustrate  the 
making  of  a  helical  bevel-wheel  moulding 
block.  It  is  necessary,  however, 
before  describing  the  bevel  tooth- 
block,  to  explain  the  primary  re¬ 
lations  and  dimensions  of  a  pair 
of  bevel-wheels. 

The  Relations  and  Dimensions 
of  Bevel-wheels.  —  In  Fig.  9,  A 
represents  a  bevel-whefel,  b  the 
pinion  gearing  into  it,  c,  c  are  the 
major  and  minor  pitch  diameters 
respectively  of  a,  and  d,  d  the 
corresponding  pitch  diameters  of  b. 

The  primitive  cones  of  the  two 
wheels,  upon  whose  ideal  surfaces 
rolling  occurs,  meet  at  E,  and  the 
tooth-points  and  roots  converge, 
like  the  pitch  surfaces,  to  that 
apex,  e.  In  ordinary  bevel  gears 
the  tooth-flanks  and  faces  con¬ 
verge  also  to  that  centre  ;  but  this  is  not 
the  case  in  helical  gears,  because  the  teeth 
form  portions  of  helices,  winding  upon  the 
surfaces  of  the  primitive  cone  (as  illustrated 
in  Fig.  3,  p.  219).  Nevertheless,  the  ter¬ 
minations  of  the  teeth  on  their  outer  faces 
and  their  apices  touch  radial  lines,  as  shown 
at  e,  e  (Fig.  9). 

The  forms  of  the  teeth  are  struck  pre¬ 
cisely  like  those  of  ordinary  bevel  gears. 
Lines  /,  g,  h,  representing  respectively  the 
major  and  minor  terminal  planes 
and  the  middle  plane  of  the  teeth, 
are  projected  until  they  cut  the 
centre  line,  r  E,  of  the  pinion  b. 

Then  the  radii,  ff,  g  g',  h  h’, 
are  taken  and  struck  in  any  con¬ 
venient  position,  as  at  /",  g'\  h", 
below,  and  represent  the  projected 
pitch- lines  upon  which  the  shapes 
of  the  teeth  for  the  terminal  and 
the  middle  planes  of  the  pinion 
are  to  be  struck.  The  lines  drawn 
concentric  with  these  represent  the 
root  and  point-lines. 

The  Toothed  Block. — A  toothed 
moulding-block  for  a  bevel-wheel 
is,  in  respect  of  Section  and  curva¬ 
ture  of  faces,  exactly  as  though  a 
segment  were  cut  out  of  a  com¬ 
plete  wheel  pattern.  In  the  tooth- 
block  the  shape  of  the  back  and 
top  face  is,  of  course,  exceptional, 
because  these  portions  are  always 
made  by  means  of  cores,  with 
which  we  are  not  concerned  in  this 
paper.  Always  the  top  and  back 
of  a  tooth-block  form  a  rectangle 
to  receive  the  carrier,  sr,  in  Fig.  10, 
of  the  wheel-moulding  machine.  The  way 
in  which  a  toothed  block  for  a  bevel- wheel 
is  marked  out,  in  order  that  its  section 
shall  be  the  same  as  that  of  its  wheel,  is  as 
follows : — 

Fig.  10  shows  the  tooth-block  complete  ; 
Fig.  11  shows  it  in  an  early  stage.  By 
comparing  the  two  and  noting  the  dotted 
lines,  it  is  seen  that  there  are  certain 
dimensions  corresponding  with  certain 
definite  portions  of  the  wheel  rim,  of  which 
one  set  are  concentric ,  the  other  parallel. 
The  total  thickness,  a,  of  the  tooth-block, 
and  its  total  width,  b,  are  not  of  much 
importance,  but  the  relative  positions 


of  the  cardinal  lines  are  of  great  im¬ 
portance. 

Marking  Out. — First,  then,  a  block,  B 
(Fig.  11),  from  6  in.  to  10  in.  long,  dependent 
on  the  fineness,  or  coarseness  of  the  pitch, 
and  suitably  divided,  and  dovetailed  to  its 
backing,  is  prepared,  of  a  width  and  depth 
fairly  proportioned  to  the  section  of  the 
wheel,  and  of  a  convenient  size  for  the 
carrier  of  the  machine.  It  is  squared  care¬ 
fully  to  the  dimensions,  in  order  that  lines 


Fig.  9. — Diagram  to  illustrate  the  Elements  of  Bevel  Helical  Gears. 


may  be  marked  accurately  upon  the  faces, 
and  a  centre  line,  a,  squared  over  on  all 
four  faces.  Then,  with  suitable  radius, 
corresponding  with  the  radius  c,  in  Fig.  10, 
the  outer  line,  c,  in  Fig.  11,  is  struck  on 
one  face,  and  the  line  f  concentric  with 
it,  and  the  line  d  on  the  other  face  cor¬ 
responding  with  similar  lines  on  Fig.  10. 
The  bevelled  sweep,  g,  is  then  worked  down 
with  chisel  and  plane.  This  face,  g,  now 
represents  the  root-face  of  the  wheel,  to 


-A 

Fig1.  11 


-— o 


Fig.  10.—  Helical  Bevel  Tooth-block— a,  Section;  6,  Face;  c,  Plan. 
Fig.  11.— Block  in  course  of  Preparation  for  the  Teeth— a,  Plan ; 
b,  Section.  Fig.  12.— Section  through  the  Block  for  a  Crown 
Bevel. 

which  the  teeth  are  attached.  The  gauged 
line,  E,  corresponding  with  the  line  E  in 
Fig.  10,  is  run  round  on  the  sweeped  face, 
g,  and  the  short  bevelled  sweeped  face,  h, 
worked  round  from  e  to  F,  and  this  face 
is  then  continuous  with  the  ends  of  the 
teeth  on  the  major  diameter  of  the  wheel 
and  the  top  face  of  the  rim  ;  and  the  body 
of  the  block  representing  the  bottom  of  the 
teeth  is  now  ready  for  the  teeth. 

At  this  stage  a  solid  block  is  fitted 
around  the  sweep  of  the  block  b,  in  Fig. 

11,  for  the  teeth  to  be  worked  from,  as 
in  the  spur-wheel  (Fig.  6,  p.  279).  The 
large  end  of  this  block  is  bevelled  off 


continuously  with  the  bevelled  face,  H,  just 
worked  on  the  piece  b,  and  the  small  end 
of  the  block  is  struck  and  worked  to  its 
bevel  by  lines  i  and  K  (Fig.  19).  LTpon  the 
ends  of  this  block,  then,  the  pitch  circles, 
D  and  d,  in  Fig.  9,  are  struck  with  respective 
radii,  the  bar  of  the  trammel  being  held 
parallel  with  the  faces  of  the  tooth-block. 
The  pitch  circles  /",  A",  in  Fig.  9,  and  the 
striking  lines  (not  shown  in  the  figure), 
and  the  circle  of  the  tooth-points,  all  struck 
also  with  normal  radii,  are  marked 
with  trammels.  As  the  centre  of 
these  circles  lies  away  from  the 
block  itself  in  all  except  the 
smallest  pinions,  the  block  is 
screwed  in  the  vice,  or  else 
clamped  to  the  end  of  a  board  or 
bench,  and  the  centre  line,  a,  of 
the  block  projected  along  to  the 
centre  of  the  wheel.  While  thus 
set,  all  the  lines  for  one  side  are 
struck,  and  afterwards,  the  block 
being  turned  over  and  the  centre 
found,  the  lines  on  the  opposite 
side. 

Working  to  Outlines. — The  dove¬ 
tailed  blocks,  B,  with  their  attached 
tooth-blocks  thus  marked,  are 
then  removed  from  the  backing- 
piece,  and  the  pitch-  and  striking-lines  and 
tooth  outlines  marked  on  one  of  the  joint 
faces,  l.  The  sweeped  face  of  the  tooth- 
points  is  worked  now,  and  the  screw-lines 
are  then  marked  upon  the  curved  face  with 
bent  steel,  and  the  teeth  worked  through 
from  the  outer  to  the  middle  face. 

The  size  of  the  teeth  and  the  radii  of 
their  curves  on  the  middle  plane  are  a 
mean  between  those  of  the  outside  faces. 
To  assist  accurate  working,  templets  should 
be  made  to  the  inter-tooth  spaces, 
midway  between  the  centre  and 
the  outer  faces.  For  the  accuracy 
of  the  sections  intermediate  be¬ 
tween  these  the  trained  eye  may 
be  trusted. 

Method  of  Withdrawal. — It  is 
even  more  desirable  and  con¬ 
venient  that  the  teeth  be  divided 
along  the  line  L  in  this  example 
than  in  that  of  the  spur-wheel 
given  in  the  previous  article.  To- 
ram  the  lower  half  of  the  teeth 
while  the’ upper  half  stands  over 
in  the  way  is  awkward  (see  the 
face  view  of  Fig.  10).  Still,  it  is 
not  actually  necessary  except  in 
small  pinions.  But  it  is  essential 
that  the  block  B,  that  carries  the 
teeth,  be  made  distinct  from  the 
backing ;  for  except  in  those  ma¬ 


chines  where  provision  is  made 
for  withdrawing  the  block  in  a 
diagonal  direction — that  is,  in  the 
line  m— the  entire  block  could 
neither  be  drawn  horizontally, 
because  of  the  sand  behind  H,  nor 
vertically,  because  of  the  diagonal 
setting  of  the  teeth  on  the  block. 

But  there  are  some  bevelled  tooth-blocks 
that  can  be  lifted  vertically — that  for  the 
wheel  A,  in  Fig.  9,  for  example.  This  block  is 
shown  in  section  in  Fig.  12,  and  it  is  clear 
that,  in  consequence  of  the  extreme  fiatness 
of  its  bevel,  the  teeth  can  be  lifted  vertically, 
and  therefore  be  made  fast  to  their  backing- 
piece,  which  could  not  possibly  be  the  case 
in  Fig.  10,  as  is  apparent  from  the  front 
view. 

In  my  next  paper  I  will  speak  about  wheels 
made  in  cores,  and  then  I  hope  I  shall  have 
said  enough  upon  the  construction  of  helical 
wheel  teeth.  If  not,  there  is  “  Shop.” 


45S 


WORK. 


[No.  185 — October  1,  1892. 


IRON  BRIDGE  MODELLING  IN 
CARDBOARD. 

BY  FRANCIS  CAMPIN,  C.E. 

■Method  of  Constructing  Uprights — Flooring 
— Cross-girders  —  Rail-bearers — Erection 
of  Bridge — Sleepers  and  Rails. 

The  uprights,  e,  are  made  by  first  prepar¬ 
ing  for  each  the  3  in.  by  3 in.  angle-irons 
shown  in  section  at  a,  Fig.  5  (see  page 
293).  The  actual  distance  _  between  the 
Insides  of  the  side  plates  is  then  to  be 
measured,  and  the  pairs  of  anglo-irons  se¬ 
cured  at  this  distance  from  outside  to  out¬ 
ride  glued  to  double  thicknesses  (c)  of  card, 
as  shown  at  b.  The  calculated  width  of  the 
upright  is  1  ft.  9  in.;  the  height  of  plates  at 
top  and  bottom  is  1  ft.  But  it  is  well  to 
make  these  rather  slack  in  width,  for  they 
can  be  packed  out  with  a  layer  or  two  of 
mote-paper,  but,  if  too  wide,  cannot  be  put 
in  place  without  bulging  the  side  plates  of 
the  main  members,  and  would  therefore 
have  to  be  thrown  aside,  and  new  ones 
made.  The  lattice -bars  connecting  the 
angle-irons  should  be  placed  as  nearly  at 
Tight  angles  to  each  other  as  the  space  be¬ 
tween  the  plates,  c,  allow,  opposite  corners 
of  which,  d,  d',  are  to  be  cut  away  for  half 
their  thickness  to  make  room  for  the  ex¬ 
tremities  of  the  end  lattice-bars.  This  cut¬ 
ting  away  should  be  done  before  the  two 
thicknesses  are  glued  together,  as  there  is 
then  a  clean  surface  left  for  the  connection 
of  the  lattice-bar  ends.  At  other  points 
between  the  angle-irons  the  lattice-bars 
cross,  the  double  thickness  of  card  at  each 
and  holding  them  at  the  right  distance  apart 
for  this  purpose.  Here  the  bars  are  glued, 
as  also  where  they  cross  each  other,  and  on 
•each  side  of  each  such  joint  a  rivet-head  is 
to  be  fixed.  These  uprights  will  extend 
from  the  top  to  the  bottom  flange-plates, 
and  their  lengths  must  be  measured  off  the 
general  diagram.  In  putting  in  the  uprights, 
it  will  be  found  most  convenient  to  start 
from  the  centre  of  the  span,  as  they  must  be 
Inclined  to  be  brought  between  the  side 
plates.  The  uprights  on  each  side  of  the 
•centre  may  all  be  placed  at  first  between 
the  side  plates  in  inclined  positions  near  the 
ends,  and  they  can  then  be  brought  succes¬ 
sively  into  their  permanent  positions,  the 
insides  of  the  arches  and  ties  being  first 
touched  with  glue  at  those  places  at  which 
rthe  uprights  are  to  be  fixed.  After  all  this 
work  is  set,  the  6  in.  counter-brace  bars 
between  the  uprights  may  be  glued  at  the 
ends  and  sprung  into  place.  There  are  four 
in  each  bay,  two  being  fastened  on  the  inside 
•of  each  side  plate.  They  are  not  connected 
at  the  centres,  where  they  cross. 

The  open  ends  at  a  and  c  are  to  be  covered 
by  plates  2  ft.  6  in.  wide,  connected  to  the 
side  plates  by  angle-irons  4  in.  by  4  in.  by 
4  in.  thick.  At  each  end  plates  2  ft.  6  in. 
wide  and  4  ft.  long  are  to  be  attached  as 
bearing  plates.  These,  in  the  bridge,  would 
be  about  2  in.  thick,  and  should  therefore, 
in  the  model,  be  made  up  with  three  or  four 
thicknesses  of  cardboard.  Similar  plates 
are  to  be  made  to  place  upon  the  supports 
at  each  end.  At  one  end  the  bearing  plate 
will  rest  directly  upon  the  bed  plate  ;  at  the 
•other  twelve  rollers  will  be  interposed, 
which  would  be  about  3  in.  in  diameter, 
with  a  clearance  of  4  in.  between  them. 
These,  in  the  model,  would  be  represented 
by  wooden  rollers  ljin.  long  by  $  in.  in 
•diameter,  kept  in  position  by  end -pins  in 
their  centres.  These  pins  will  pass  through 
holes  in  the  side  bars  of  a  square  frame 
which  surrounds  the  rollers.  With  a  slight 


clearance,  the  distance  apart  of  the  pins  will 
be  in.  These  centres  are  easily  set  out 
by  marking  off  the  distance  between  the  end 
rollers,  If  in.,  and  dividing  it  into  eleven 
parts.  The  end  bars  of  the  frame  should  be 
i  in.  clear  of  the  end  roller  centres.  The 
supports  may  be  of  card,  plaster,  or  wood, 
to  imitate  masonry  work. 

Next  we  have  to  deal  with  the  flooring, 
and  may  conveniently  commence  by  making 
the  buckled  plates,  which  will  be  required 
for  carrying  the  ballast  and  any  incidental 
load  that  may  come  upon  it.  These  plates 
will  rest  upon  the  longitudinal  bearers  on 
the  angle-irons,  a  ;  their  sides  by  the  cross¬ 
girders  will  be  supported  by  angle-irons,  a', 
and  those  against  the  main  tie  will  rest  on 
angle-irons,  d  (Figs.  8,  7,  and  6  ;  page  293). 
These  angle-irons  are  3  in.  by  3  in.  by  £  in. 
thick.  Where  the  buckled  plate  fillets  meet 
each  other  they  will  be  connected  by  a  cover 
consisting  of  a  6  in.  by  3  in.  by  fin.  T-iron, 
riveted  on  underneath.  Two  rows  of  buckled 
plates  will  be  placed  between  each  pair  of 
cross  girders  ;  therefore,  in  the  direction  of 
the  length  of  the  bridge  they  will  each 
measure  3  ft.  114  in.,  allowing  for  the  thick¬ 
ness  of  the  cross-girder  webs  and  a  slight 
clearance  for  getting  into  place.  Across  the 
bridge  there  will  be  three  different  widths 
of  buckled  plates  :  in  the  six-foot,  between 
the  tracks,  they  will  be  5  ft.  Ilf  in.;  between 
the  rails  of  each  track,  4  ft.  114  in. ;  and  be¬ 
tween  the  outer  rails  and  main  ties  they  will 
be  4  ft.  9fin.  All  these  are  outside  measure¬ 
ments  over  the  fillets,  which  should  be  3  in. 
wide.  The  plates  are  to  have  3  in.  rise  in 
the  centre,  and  will  be  modelled  in  the 
manner  previously  explained. 

The  rail-bearers  (Fig.  8),  to  fit  exactly 
between  the  vertical  limbs  of  the  cross¬ 
girders,  should  be  7  ft.  10§  in.  in  length,  but 
it  will  be  safer  to  cut  them  a  trifle  bare,  to 
allow  for  fitting.  The  web  being  cut,  the 
vertical  limbs  of  the  angle-irons  may  be  cut 
the  full  3  in.  wide,  and  glued  on  to  coincide 
with  the  edges,  top  and  bottom.  The  angle- 
irons,  a — to  carry  buckled  plates — should 
then  be  made  separately,  and,  when  quite 
setj  glued  on  to  the  web  with  the  full-width 
strip  of  card  horizontal  and  4J  in.  below  the 
top  of  the  finished  bearer.  This  cannot  be 
well  scaled  off,  so  the  guiding  lines  may  be 
put  34  in.  below  the  edge  of  the  web.  The 
bottom  flange  and  angle-irons  will  run  the 
whole  length  of  j, the  bearer,  but  the  top 
flange  must  terminate  5|  in.  short  of  the 
end,  and  the  horizontal  limbs  of  the  top 
angle-irons  24  in.  short,  to  allow  the  vertical 
limbs  to  run  in  under  the  cross-girder  angle- 
irons,  the  Ain.  plate  of  the  bearer  butting 
against  the  side  of  that  of  the  cross-girder. 
Angle-iron  brackets,  B,  are  glued  to  the  ends 
of  the  bearers,  with  packing  underneath, 
where  necessary,  to  connect  them  with  the 
cross-girders.  They  should  be  so  joined  up 
that  the  angle-irons,  a,  on  the  bearers  are 
on  the  same  level  as  the  angle-irons,  a',  on 
the  cross-girders. 

The  cross-girder  (Fig.  7)  has  two  flange- 
plates  at  the  centre  and  one  cover-plate. 
The  outside  plates  at  the  top  and  bottom 
are  |  in.  thick  and  20  ft.  long.  The  inner 
plates  are  in  two  lengths,  and  meet  in  the 
centre.  The  joints  are  covered  by  plates 
outside  the  fin.  plates.  The  covers  are 
12  in.  wide  and  4  ft,  8  in.  long.  They  are 
placed  in  the  centres  of  the  cross-girders, 
which  have  an  outside  depth  of  2  ft.  at  the 
centre,  and  taper  to  llAin.  at  the  ends, 
where  they  rest  upon  the  main  angle-irons 
of  the  main  tie,  D  (Fig.  3),  and  are  secured 
by  angle-brackets  on  each  side  to  the  side 
plates  of  the  main  tie  exactly  opposite  the 


uprights,  e  (Fig.  3).  Above  the  vertical 
limb  of  the  main  angle-iron  a  piece  of  card 
is  fixed  as  packing,  to  make  a  flush  surface 
for  the  cross-girder  end  to  bear  against. 
The  exact  length  of  the  cross-girders  is 
25  ft.  7  in.,  as  they  run  34  in.  on  to  each 
main  tie.  The  general  mode  of  construction 
is  the  same  as  already  described.  Between 
the  spaces  occupied  by  the  ends  of  the  rail- 
bearers  (Fig.  8),  angle-irons,  a',  are  fixed 
to  support  the  buckled  plates,  and  between 
these,  and  at  the  same  level,  similar  angle- 
irons,  d  (Fig.  6),  are  fixed  on  the  inner  side 
plates  of  the  main  ties. 

The  point  is  now  reached  when  the  whole 
work  is  to  be  put  together.  The  four  cross¬ 
bearers  for  each  bay  are  to  be  connected  by 
the  central  and  two  side  rows  of  buckled 
plates,  the  greatest  care  being  taken  that 
the  work  is  absolutely  square  and  parallel, 
and  the  bearers  at  their  correct  distances 
apart.  To  ensure  this,  the  bearers  may  be 
secured  to  a  marked  board  by  drawing-pins, 
the  heads  of  which  clip  down  their  bottom 
flanges  when  they  have  been  properly  ad¬ 
justed  to  the  marks.  The  pins  must  not 
pierce  the  flanges.  The  buckled  plates  may 
then  be  fitted,  their  edges  being  pared  down, 
if  necessary.  When  the  buckled  plates  are 
glued  on,  the  work  is  left  thus  secured  until 
it  has  thoroughly  set.  Some  modellers  prefer 
to  leave  out  a  few  of  the  floor  plates,  in  order 
that  the  work  beneath  may  be  seen  without 
having  to  look  underneath  the  model.  The 
rivet-heads  on  the  bearers  and  cross-girders 
will  all  be  14  in.  in  diameter  and  4  in.  pitch, 
except  at  the  ends,  where  they  must  be 
worked  in  as  near  that  pitch  as  they  will 
come.  On  the  buckled  plate  fillets  a  rivet- 
centre  should  be  marked  at  each  corner  in 
the  centre  of  the  fillet,  and  the  sides  divided 
up  to  as  near  the  pitch  of  4  in.  as  it  will 
come,  and,  whatever  it  is,  the  bearing  angle- 
irons  must  be  marked  to  correspond.  It 
must  be  remembered,  in  setting  out  the 
rivets  in  parts  connected  by  angle-irons,  that 
the  rivets  in  the  angle-irons  are  always  zig¬ 
zagged.  so  as  to  avoid  making  two  rivet-holes 
in  one  section  of  the  bar.  This  arrangement 
is  shown  in  Fig.  9  (see  page  293).  It  will 
be  observed  that  the  rivet  centres  in  the  top 
plates  fall  between  those  in  the  side  plates. 

When  the  bearers  and  central  part  of 
the  flooring  have  been  made  up — with  the 
T-irons  under  the  buckle-plates  where  they 
meet — they  must  be  connected  with  the 
cross-girders.  In  this  case  it  will  be  most 
convenient  to  lay  the  work  upside  down,  as 
the  cross-girders  are  flat  on  the  top,  but 
tapered  underneath.  The  positions  of  the 
cross-girders  having  been  exactly  marked 
on  the  table  or  board  on  which  the  bridge 
floor  is  to  be  put  together,  one  end  cross¬ 
girder  should  be  secured  by  drawing-pins, 
as  described  above,  the  intermediate  bearers 
and  flooring  glued  and  applied  to  it,  and 
the  next  cross-girder  immediately  applied 
and  secured  to  the  board.  This  process  is 
continued  until  the  flooring  is  completed 
in  length,  and  it  is  then  left  to  set. 

This  is  not,  of  course,  the  actual  way 
in  which  the  iron  bridge  itself  would  be 
put  together  in  any  case,  but  is  the  most 
convenient  way  to  erect  the  model  struc¬ 
ture,  in  which  glue  or  cement  takes  the 
place  of  rivets. 

Where  surfaces  to  be  glued  meet,  rivet- 
heads  must  be  left  off.  In  actual  practice 
the  rivets  would  pass  through  all  the  plates 
superposed.  When  the  floor  work  has  set. 
its  sides  must  be  gauged  by  a  straight-edge 
to  ascertain  that  all  the  cress-girder  ends 
are  in  line,  and  by  a  square  to  show  that 
they  are  vertical.  If  not  true,  they  must 
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be  trimmed  with  a  knife  or  the  glass- 
paper  file.  The  flooring  is  now  to  be  turned 
the  right  way  up,  and  the  ends  of  the  cross¬ 
girders  glued,  and  then  the  main  arches  and 
ties,  blocked  up  to  the  height  required  by 
the  tapers  in  the  cross-girders,  applied  to 
them,  and  held  until  the  glue  adheres.  The 
arches  should  be  fitted  with  notched  dis¬ 
tance-rods,  to  keep  their  upper  flanges  at 
the  proper  distance  apart  while  the  glue  or 
cement  sets.  It  is  very  convenient  in  this 
final  process  to  have  a  board  fixed  at  right 
angles  along  one  side  of  that  on  which  the 
joining  of  the  floor  to  the  arches  is  made, 
so  as  to  secure  absolute  verticality  of  the 
arches.  The  outer  rows  of  buckled  plates 
can  be  slipped  into  position  after  the  rest 
of  the  work  has  set.  Longitudinal  sleepers 
in  wood,  with  model  bridge  rails  in  card, 
may  be  fixed  over  the  lines  of  bearers  c ; 
or  transverse  sleepers,  with  card  represen¬ 
tations  of  ordinary  rails,  may  be  laid  on  a 
bed  of  sand  spread  over  the  floor,  to  suit 
the  modeller’s  fancy.  The  end  cross-girders 
will  be  connected  with  the  supporting  sur¬ 
faces  by  buckled  plates,  carried  by  angle- 
irons  on  the  cross-girders  at  one  end  and 
resting  freely  on  the  supports  at  the  other. 


PROCESS  FOR  ENAMELLING  SILVER 
PRINTS. 

BY  DR.  LEO  BACKLAND 

This  process  gives  a  better  finish  to  the 
prints  and  renders  them  waterproof.  Such 
enamelled  prints  can  be  easier  mounted  than 
by  the  usual  methods,  and  when  being 
mounted  the  gloss  is  not  decreased  by  the 
application  of  paste.  Clean  glass  plates  are 
rubbed  in  with  talcum  as  for  the  usual 
process,  and  then  afterwards  the  plates  are 
collodionised  with  collodion  containing  1  per 
cent,  gun-cotton.  When  the  layer  of  col¬ 
lodion  is  perfectly  dry,  the  plate  is  coated  a 
second  time  with  a  solution  of  rubber  in 
benzole.  This  solution  is  easily  made  by 
dissolving  1  oz.  of  unvulcanised  Para  rubber 
in  100  oz.  of  benzole,  and  straining  through 
muslin  after  complete  dissolution  of  the 
rubber.  When  the  indiarubber  coating  is 
dry  the  so  prepared  plate  is  ready  for  re¬ 
ceiving  the  print.  If  the  print  is  on  albumen 
paper,  it  is  soaked  in  a  warm  10  per  cent, 
solution  of  good  gelatine,  after  which  it  is 
applied  with  its  surface  on  the  prepared 
plate,  softly  squeegeed  upon  it,  and  then 
allowed  to  dry,  and  when  dry  it  is  stripped 
off  in  the  usual  way.  Prints  on  aristotype 
paper  can  be  enamelled  with  much  less 
trouble  by  squeegeing  them  simply  when 
wet  on  the  glass  plate  coated  with  collodion 
and  rubber,  and  slipping  them  off 
when  dry. 

Furniture  Reviver.— To  make 
a  good  furniture  reviver,  pour  half 
a  pint  of  linseed  oil,  two  ounces  of 
distilled  vinegar,  half  an  ounce  of 
muriatic  acid,  one  ounce  of  spirits 
of  wine,  one  and  a  half  ounces  of 
oil  of  almonds,  a  quarter  of  an 
ounce  of  muriate  of  antimony,  three- 
quarters  of  an  ounce  of  spirits  of 
hartshorn — all  to  be  mixed  cold.  To 
polish  :  Take  a  piece  of  dean  rag, 
shake  the  mixture  and  pour  a  little 
upon  the  rag,  and  rub  the  furniture  Fig.  !•— 
well,  and  finish  off  with  a  piece  of 
dean,  soft  rag.  N.B. — The  mixture  must 
be  shaken  each  time  the  rag  is  replen¬ 
ished. 


SOME  GOOD  THINGS. 

Glass  Frame  Sash  Silencer. — That  there 
is  another  “Glass  Frame  Sash  Silencer”  in  the 
market  implies  that  one  was  wanted  for  carriages. 
The  smooth  roads  and  spring  wheels  in  their 
quiet  action  show  more  plainly  where  any  rattle 
exists  in  a  carriage.  Indiarubber  wheels  on  the 
ends  of  metal  blades  let  into  the  edge  of  the  glass 
frame  are  the  silencing  media.  The  glass  of  a 
carriage  works  up  and  down  grooves  with  fences 
to  hold  the  glass  in,  at  all  degrees  of  elevation. 
Fig.  1  is  a  glass  frame  ready  for  fittings.  Fig.  2 


Frame  Sash  Silencer. 
Fig.  1.— Glass  Frame 
ready  for  Fittings. 
Fig.  2.— Glass  elevated 
half-way  up.  Fig.  3. 
—Silencer  detached 
from  Frame. 


Fig.  2. 


Fig.  3. 


shows  a  glass  elevated  half-way  up;  the  silencer, 
acted  on  by  a  spring,  is  pressing  the  top  edge  of  the 
glass  frame  against  the  fence ;  at  the  bottom  it 
has  a  rubber  wheel,  acting  also  against  the  fen^e. 
Fig.  3  shows  the  silencers  detached  from  the 
frame.  There  are  four  to  each  frame.  The 
whole  construction  is  simple,  and  its  application 
to  carriages  will  add  to  the  comfort  of  riders,  and 
enable  them  to  converse  without  the  accompani¬ 
ment  of  a  rattle.  Messrs.  Whittingham  &  Wilkins 
are  the  agents. 

Forge  and  Bellows. — Fig.  1  is  an  illustra¬ 
tion  of  a  cycle  brazier  and  ordinary  forge  com¬ 
bined,  made  and  sold  by  Mr.  "Walter  Careless. 
It  is  a  speciality  for  those  trades  requiring  a 


that  it  can  he  used  for  bottom  heat  at  the  same 
time  that  the  blowpipe  is  in  use,  thus  saving  gas 
and  time  during  the  operation.  There  are  no 
expensive  taps  to  get  out  of  order,  as  by  insert¬ 
ing  a  plug  in  the  back  of  the  pipe  it  can  he  used 
as  a  smith’s  forge,  or  by  plugging  the  front  of  the 
tuyere  it  can  he  used  as  a  brazier  without  bottom 
heat.  Fig.  2  represents  Careless’s  Double  Blast 
Gas-blowing  Foot  Bellows.  These  are  compact 
and  powerful  for  all  small  brazings  and  solder- 
ings  wanted  by  brassfounders,  silversmiths,  cop¬ 
persmiths,  electro-platers,  glass-blowers,  dentists, 
etc.  They  are  made  with  width  of  bellows,  10  in., 
12  in.,  14  in.,  and  16  in.,  at  a  charge  respective^ 
of  28s.,  30s.,  35s.,  and  40s.  each  nett. 


Combined  Brazier  and  Forge.  Fig.  2.— Foot  Bellows, 


good  and  powerful  brazing  forge.  It  will  he 
noticed  that  the  bellows  are  worked  by  foot  to 
leave  both  hands  at  liberty.  An  advantage  is 
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Mines  for  copper  ores,  antimony,  iron  pyrites, 
and  galena  are  worked  in  Newfoundland,  but,  owing 
to  the  absence  of  roads,  the  mining  is  confined  to 
near  the  sea-coast.  Zinc,  molybdenite,  manganese, 
chromite,  nickel,  haematite,  gold,  silver,  etc.,  are 
all  known  to  exist.  Clay  has  lately  been  discovered 
near  St.  George’s  Bay,  and  building  materials  and 
clay  are  abundant. 

The  total  quantity  of  beer  consumed  in  the 
United  Kingdom  during  1891  was  1,140,021,648 
gallons,  of  spirits  39,164,762  gallons,  and  of  wines 
29,855,753  gallons.  The  total  amount  of  intoxicants 
would,  therefore,  be  1,209,042,163  gallons,  or  just 
over  32|  gallons  per  head  of  the  population. 

In  April,  1893,  a  grand  international  naval  review, 
in  connection  with  the  Chicago  Exhibition,  will  be 
held  in  New  York  Harbour. 

Rape  oil  lias  no  action  on  brass  and  tin,  and  of 
other  metals  it  acts  least  on  iron  and  most  on 
copper. 

Aluminium  is  now  used  instead  of  gold-leaf  for 
ornamentation,  and,  whilst  being  cheaper,  is  quite 
as  neat.  Two  locomotives  and  tenders  at  Indiana¬ 
polis,  U.S.A.,  have  been  lettered  with  it. 

In  future,  Spanish  war-vessels  will  be  armed  with 
Ordenez  instead  of  Krupp  guns.  The  gun  factory 
at  Trubia,  in  the  province  of  Asturias,  will  soon  be 
equal  to  supplying  all  required. 

The  moon  is  400  times  nearer  to  the  earth  than 
the  sun  is,  and  hence  appears  to  us  to  be  as  large  as 
the  sun,  although,  in  realitv,  it  would  require 
70,000,000  of  bodies  as  large  as  the  moon  to  equal 
the  volume  of  the  sun. 

During  1891  the  total  export  of  Russian  petro¬ 
leum  from  the  Baku  district  was  218,881,225  gallons, 
of  which  the  British  Empire  took  a  third.  During 
that  time  there  were  238  wells  at  work,  yielding 
about  125,000  barrels,  of  42  gallons  each,  per  day. 

The  new  “Greenwich”  steam  fire-engine  added 
to  the  Salford  Fire  Brigade  is  capable  of  throwing 
750  gallons  per  minute  in  one,  two,  four,  six,  or 
eight  jets. 

Mr.  Edison  is  perfecting  an  instrument  by  which 
he  says  twenty-five  men  in  a  fort  can  destroy  an 
assaulting  enemy  by  means  of  an  electric  stream  of 
water  directed  against  them. 

To  dye  silk  black,  it  must  be  first  washed  free 
from  grease,  then  gently  boiled  for  half  an  hour  in 
a  dilute  solution  of  iron  nitrate,  rinsed  in  cold 
water,  and  boiled  for  one  hour  with  half 
its  weight  of  logwood. 

As  an  instance  of  the  spread  of  electric 
lighting,  the  municipality  of  Mandalay, 
Burmah,  are  considering  an  application  to 
light  several  streets  of  that  town  with  in¬ 
candescent  lamps. 

In  hydraulic  forging,  a  pressure  of  3,000 
to  4,000  lb.  per  square  inch  will  deform 
hot  steel,  but  at  least  15,000  lb.  is  neces¬ 
sary  to  fill  the  corners  of  a  mould,  and 
20,000  lb.  if  the  corners  are  square. 

The  new  tent  being  introduced  into  the 
German  army  is  divisible  into  two  portions, 
each  of  which  can  be  used  as  an  overcoat 
by  the  soldiers  in  case  of  rain  or  cold. 

A  new  submarine  vessel,  to  be  propelled 
by  electricity,  has  been  invented  by  Signor 
Pullini,  of  the  Italian  Navy,  and  one  is 
now  being  constructed  by  the  Italian 
Government  at  Spezia. 

There  is  to  be  a  tower  1,150  ft.  high  and  contain¬ 
ing  6,000  tons  of  steel  at  the  Chicago  Exhibition. 
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TRADE:  PRESENT  AND  FUTURE. 

Rolling  Mills. —  Sheffield  rolling  mills  and 
forges  are  only  employed  about  four  days  a  week. 

Cutlery  Trade. — The  dispute  at  Messrs.  Kodgers 
&  Sons’  continues.  Trade  is  dull  and  depressed,  few 
orders  coming  in  from  America  and  the  Continent. 

Cotton  Trade. — Over  30  per  cent,  of  the  Em¬ 
ployers’  Federation  are  in  favour  of  a  5  per  cent, 
reduction  in  wages,  so  that  notices  will  be  given  to 
the  operatives  forthwith. 

Silver  Trade.— The  plate  trade  is  depressed, 
with  no  demand  for  cheap  goods.  The  foreign 
request  is  for  goods  of  best  quality.  The  German 
scare  has  only  proved  how  Superior  English  silver 
manufactures  are. 

Engineering  Trade.— The  improvement  m  the 
engineering  trade  of  Lancashire  has  not  been  main¬ 
tained,  and  most  branches  are  very  short  of  work. 
Locomotive  builders  are  quiet,  and  boiler  makers 
have  little  new  work  coming  forward.  The  returns 
for  the  month  of  the  Amalgamated  Society  of 
Engineers  show  a  considerable  increase  in  out-of- 
work  members,  6J  per  cent,  of  the  total  membership 
now  being  in  receipt  of  4  4  out”  support.  So  far  as 
the  Manchester  district  is  concerned,  it  is  considered 
that  the  number  of  members  unemployed  is  now 
larger  than  for  a  very  long  time  past.  As  regards 
the  Steam  Engine  Makers’  Society,  there  is  little 
change,  the  returns  still  showing  about  per  cent. 
“  out” — the  largest  proportion  of  unemployed  being 
found  in  the  marine  engineering  centres. 

File  Trade. — The  depression  in  this  and  kindred 
branches  continues,  the  workmen  being  reduced  to 
three  and  four  days  per  week. 

Boot  and  Shoe  Trade. — In  Liverpool  the  retail 
boot  and  shoe  shops  are  only  doing  very  little  trade, 
and  the  leather  market  is  unchanged. 

Gold  Thread  Trade. — The  home  trade  is  still 
very  quiet.  The  latest  advices  from  Bombay  report 
trade  very  dull  there  on  account  of  large  stocks  of 
old  threads.  A  similar  state  of  things  exists  at 
Madras.  A  small  trade  is  being  done  in  frosted 
threads,  but  other  imitation  gold  and  silver  threads 
are  not  in  demand. 

Coal  Trade.— The  South  Wales  coal  trade  seems 
to  be  approaching  a  crisis  of  no  ordinary  nature.  For 
many  years  this  great  industry  has  been  regulated, 
in  the  matter  of  colliers’  wages,  by  a  “  sliding  scale,  ” 
this  being  regulated  by  the  average  prices  realised 
by  the  colliery  owners  and  brokers,  and  fixed  by 
representative  auditors  at  regular  periods  ;  but  the 
colliers  have  determined  to  throw  up  the  sliding 
scale  basis  of  payment,  and  to  join  the  Miners’ 
Federation. 

Iron  Trade. — A  revival  marks  the  Midland  pig 
iron  trade.  The  demand  is  for  both  foundry  and 
forge  iron,  and  prices  [are  being  advanced  to  keep 
off  pressure  by  consumers.  Best  Derbyshire  pigs 
were  advanced  to  47s.  delivered;  Northampton, 
45s.  6d.  ;  and  Lincolns,  50s.  Foundry  prices  are 
Is.  6d.  per  ton  above  these  figures.  The  Lancashire 
iron  trade  shows  little  business.  In  Derbyshire  a 
better  tone  prevails,  and  at  the  blast  furnaces  there 
is  a  good  output,  while  the  finished  iron  trade  is 
steady.  Our  Liverpool  correspondent  writes  : — The 
export  of  iron  shows  a  decided  decrease  upon  last 
year’s  quantities.  In  iron,  etc.,  the  following 
prices  are  ruling  :  Marked  bars,  £8  10s.  ;  common 
Crown  bars,  £6  5s.  to  £6  7s.  6d.  ;  hoops,  £6  10s.  to 
£6  12s.  6d.  ;  black  sheets  (singles),  £7  2s.  6d.  to 
£7  5s.,  doubles,  £7  10s.  to  £7  12s.  6d.  ;  Alloway 
charcoals,  13s.  6d.  to  14s.  ;  Siemens’  tins,  12s.  6d.  ; 
Bessemer  tins,  12s.  6d.  ;  B.V.  cokes,  12s.  3d.  ; 
Dean  ternes,  12s.  There  is  very  little  inquiry  either 
for  black  or  tin  sheets. 

Steel  Trade. — In  Lancashire  there  is  an  im¬ 
provement.  In  the  Barrow  district,  however,  several 
mills  are  temporarily  idle,  owing  to  trade  disputes. 
At  Sheffield  the  better  class  of  crucible  steels  has 
received  a  slight  impetus,  but  common  brands  can¬ 
not  find  a  market. 

Shipbuilding  Trade. — In  Lancashire  this  is  very 
bad.  At  Barrow  business  is  very  quiet,  and  at  the 
present  time  it  is,  temporarily,  almost  at  a  stand¬ 
still,  owing  to  a  strike  of  smiths,  pattern-makers, 
engineers,  etc.,  who  are  resisting  a  5  per  cent, 
reduction  of  wages.  At  Liverpool  the  trade  has  not 
recovered  its  tone  at  all,  and  it  does  not  appear  as 
though  there  would  be  any  improvement  this  year. 
Our  Aberdeen  correspondent  writes : — A  slackness  is 
beginning  to  be  felt  in  some  branches  of  the  ship¬ 
building  and  marine  engineering  trades  here. 
Pattern-makers  have  little  to  do,  and  moulders  are 
gradually  getting  out  of  work. 

Jewellery  Trade. — In  London  things  appear  on 
the  move — slowly,  it  is  true.  Still,  there  is  an  un¬ 
doubted  increase  in  the  orders. 


Building  Trade. — In  Aberdeen  trade  is  excep¬ 
tionally  busy,  and  fresh  work  comes  steadily  in. 
Master  masons  and  granite  workers  refuse  to  grant 
the  men  the  extra  -Id.  per  hour.  In  the  Liverpool 
district  builders  are  still  actively  employed  on 
small  dwellings.  Bricklayers  have  been  wanted  for 
Lancaster,  fid.  per  hour  being  offered.  At  Cardiff 
the  strike,  which  is  in  its  sixth  month,  continues — 
masons,  plasterers,  and  plumbers  being  concerned. 
The  points  in  dispute  are  rates  of  wages  for 
mechanics  and  labourers  and  the  question  of  sub¬ 
contracting. 

— - ♦♦♦ - 

SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Technical  Education  for  Soldiers  and 
Sailors.— J.  C.  K.  (London,  N.IV.)  writes  “  The 
subject  is  a  vast  one,  yet  it  can  be  put  in  the  meta¬ 
phorical  nutshell.  The  military  and  naval  system 
of  bond  service  under  perpetual  supervision  admits 
of  the  easy  application  of  training  men  to  the  arts 
and  crafts  of  useful  things  in  every-day  demand. 
The  success  of  the  partial  application  of  technical 
training  of  soldiers  and  sailors  is  a  full  warrant  for 
its  general  application  to  every  man  in  the  service ; 
this,  of  course,  includes  officers.  What  is  now  done 
is  briefly  noted  for  reference.  The  cavalry  regi¬ 
ments  have  so  many  farriers  and  armourers,  who 
are  highly  efficient  workmen.  They  have  saddlers 
and  harness-makers,  clerks,  tailors,  shoemakers, 
cooks,  etc.,  and  these  are  generally  coveted  situa¬ 
tions,  as  the  drills  are  fewer  and  military  duties 
less.  The  artillery  are  similarly  favoured,  with  the 
addition  of  wheelwrights,  carriage-makers,  etc. 
The  Engineers  have  many  more  arts  and  crafts  to 
which  their  soldiers  are  trained,  and  the  survey  of 
Great  Britain  and  Ireland,  as  well  as  much  of  our 
Colonial  Empire,  attests  the  highly  intellectual  train¬ 
ing  of  the  men,  in  which  the  officers  participate  and 
supervise.  But  this  technical  education  only  in¬ 
cludes  about  10  per  cent,  of  the  army  numbers.  Of 
the  navy,  about  the  same  extent  of  technical  train¬ 
ing  in  arts  and  crafts  prevails— of  course,  combined 
with  engineering  ana  seamanship.  The  Marines 
are  less  favoured  by  this  training  than  any.  What 
prevents  its  general  adoption?  Nothing  but  the 
inertness  of  those  who  have  the  power  to  say,  ‘  Let 
it  be  done.’  The  question  comes  in  at  once,  ‘  What 
prevents  this  order  for  technical  training?  ’  1st.  In¬ 
capability  of  officers,  who  should  be  teachers  of  the 
technology  of  crafts,  to  a  great  extent,  as  they  are  of 
drill,  etc.  2nd.  False  pride  at  having  to  attend  to 
common  work  that  soils  the  hands.  3rd.  The 
absence  of  suitable  workshops  in  or  near  barracks. 
Reviewing  these  reasons  seriatim,  it  will  be  asked 
if  officers  should  be  the  teachers.  With  bonded 
men  none  others  could  be  introduced  to  barracks, 
especially  as  the  teaching  would  be  primarily  for 
the  service  requirements,  for  its  material  of  trans¬ 
port,  barrack  building,  including  workshops,  and 
all  that  is  needed  for  the  exigencies  of  war.  Officers 
are  the  elite  of  the  people  for  dash  and  energy,  and 
could  soon  be  efficient  teachers.  Now  comes  the 
insurmountable  barrier— pride.  Many  of  these 
gallant  fellows,  whose  silly  mothers— and  fathers, 
too— would  deem  it  infra  dig.  for  their  darlings  to 
soil  their  hands  at  honest  work,  which  really  would 
give  dignity  to  their  existence  as  men,  would  exclaim, 
‘What!  like  a  common  working  man?’  ‘Yes, ’I  would 
reply,  ‘even  as  exalted  as  that.'  And  I  should  like  to 
have  the  power  to  add,  ‘  The  order  must  be  obeyed.’ 
This  would  imply  school  and  college  training.  The 
want  of  workshops  in  barracks  or  on  ships  would 
at  once  be  a  prime  starting  action  of  technical 
education  for  the  soldiers  and  sailors  to  build  them. 
Here  would  be  a  dozen  crafts,  and  some  professions 
included— as  the  surveyor,  draughtsman,  designer, 
architect,  quantities  estimator,  brickmaker,  potter, 
iron-founder,  smith,  forester  for  felling  timber, 
sawyer,  waggon-builder,  carpenter,  joiner,  plas¬ 
terer,  stonemason,  bricklayer,  ladder-maker,  glazier, 
plumber,  carver,  gilder,  painter,  upholsterer,  etc. 
etc.  The  diversity  of  work,  even  in  extending 
barracks  and  dwellings  for  furtherance  of  workshop 
erection  for  technical  training,  would  find  out  the 
capacity  of  every  individual  in  a  regiment  or  ship, 
and  a  superfluity  of  talent  or  lack  of  it  might  be 
regulated  by  exchange  of  men  from  other  regiments 
or  corps.  In  some  cases  the  work  would  be  extra¬ 
mural,  so  that  quarry  work,  brick-making,  forest 
work,  or  foundry  work,  would  be  done  as  con¬ 
venient  to  the  depdt  of  a  regiment  or  its  barracks  as 
might  be  deemed  serviceable.  All  this  technical 
work  has  to  be  done  when  a  regiment  is  on  foreign 
duty  in  war  time,  though  mostly  done  in  a  perfunc¬ 
tory  and  haphazard  way.  Bridges  have  to  be  built 
from  timber  cut  down  by  soldiers,  forts  erected, 
huts  raised,  and  much  unexpected  work  has  to 
be  met  by  men  who  are  not  trained  for  it,  often 
without  adequate  tools,  shops,  or  appliances.  So  in 
time  of  peace  thoroughly  capable  workmen  might 
be  turned  out  of  the  whole  of  the  rank  and  file  of 
army  and  navy.  Soldiers  and  sailors  now  receive 
extra  pay  as  artisans  ;  this  should  be  extended  to 
all.  Officers,  whose  pay.  it  is  said,  in  the  lower 
grades  is  barely  enough  to  pay  laundress  and  tailor, 
would  be  owners  of  a  craft  and  earners  of  honest 
money.  1  fancy  I  hear  some  persons  say,  ‘  Fudge ! 
It  is  easy  enough  to  let  your  pen  gallop  away  with 
your  ideas,  while  you  lash  them  with  the  whip  of 


fancy.  Has  anything  like  it  been  done?’  I  have 
already  shown  what  history  has  told  us— it  has 
been  done  in  war-time.  ‘  But  in  peace-time  ?  ’  the  ob¬ 
jector  will  interrupt.  Well,  I  will  take  a  survey  of 
what  has  been  done  in  peace-time  with  farm 
labourers,  free  from  the  restrictions  of  military 
compulsion,  and  without  adequate  education.  The 
writer  took  charge  of  a  large  property— a  model 
farm  and  two  others,  800  acres,  also  an  estate  of  1,500 
acres.  His  first  act  was  to  raise  pay  and  increase  it 
for  overtime,  which  is  essential  in  some  seasons  of 
farming,  forestry,  brick-making,  and  pottery  work. 

His  next  was  to  order  all  implements,  carts,  waggons, 
wheels,  harness,  cottages,  and  farm  buildings,  to  be 
made  or  erected  by  the  men  without  extraneous 
aid,  except  foundry  work.  Every  man  was  engaged  I 
to  go  on  or  leave  at  an  hour’s  notice,  and  each  was 
to  be  paid  as  a  mechanic  or  artisan,  if  he  did  that 
work.  Being  thoroughly  experienced  in  all  these 
crafts,  he  took  the  trouble  to  teach  every  man  his 
branch  of  trade,  and  the  farm  work  was  carried  on 
so  efficiently  that  one  year  some  of  the  men  Were 
able  to  earn  a  double  harvest,  as  he  could  spare 
them  for  the  in-gathering  of  a  neighbouring  farmer.  ,  ' 
The  system  was  by  a  gradation  of  work  according 
to  the  augmenting  capability  of  each  man.  The 
hurdle-maker  was  made  a  gate-maker,  and  then  a 
cart-maker,  then  a  wheelwright  and  implement- 
maker.  Others  from  the  woods  were  made  pale  ■ 
and  lath  renders,  sawyers,  and  soon  merged  into 
carpenters’  or  implement-makers’  work.  The  skins 
of  the  animals  killed  on  the  estate  were  sent  to  be 
tanned  and  curried,  and  harness-  and  collar-making 
was  taught  to  the  man  with  the  pliant  fingers. 
Smiths  were  made  from  men  who  liked  forge  work, 
brick-makers  and  bricklayers  and  plasterers  were 
made  with  the  aid  of  one  who  was  not  only  one  of 
the  best  farm  labourers,  but  a  first-rate  bricklayer. 
Farms  and  cottages  were  built,  roads  made,  bridges  I 
built,  and  the  crops  were  augmented  in  bulk  and 
quality.  The  stock  of  animals  improved,  and  in  all  ■ 
root  crops  *  on  the  ridge  ’  a  furrow  crop  was  also  1 
obtained.  Ensilage  was  made  in  large  barns  packed 
up  to  the  tie-beams,  long  before  the  name  was  1 
coined  for  what  was  then  known  as  salted  and  j 
acked  chaff.  Here  was  work  economically  done  1  j 
y  the  will  of  one  man  with  what  some  people  j 
would  have  deemed  incapable  men,  with  no  other 
constraint  than  the  respect  the  men  bore  for  one  | 
who  they  knew  often  worked  twenty  hours  out  of  I 
the  twenty-four  in  devotion  to  a  principle— that  1 
those  under  him  should  be  as  capable  as  himself  in 
craft  work,  and  be  well  paid  for  all  they  did. 
Sobriety  was  one  of  the  main  aids  to  success.  The 
hour's  notice  to  quit  was  the  plain  cause  of  such  un¬ 
failing  sobriety  that  no  man  ever  had  to  leave  at 
an  hour's  notice.  Those  who  did  leave  went  with 
the  highest  characters,  and  to  places  yielding  better 
prospects  in  life.  What  a  humble  individual  could 
do  well  on  a  farm  the  State  could  do  better  for  the  ;  | 
army  and  navy.” 

Quarter  Horse-Power  Engine.— F.  A.  M. 

( Eastbourne )  writes “  Replying  to  the  question 
of  G.  W.  S.,  on  p.  318, 1  have  sent  to  the  Editor  a  de¬ 
sign  for  a  boiler  for  the  quarter  horse  power  engine.  I 
which  has  been  adopted  by  one  of  the  makers,  and 
have  entered  with  it  remarks  and  suggestions  for  its  4 
improvement.  I  should  like  to  suggest  here  to  our 
Editor  that  a  suitable  boiler  for  that  engine  would 
be  a  capital  subject  for  a  prize  competition ;  and 
that  it  might  be  within  the  constructive  powers  of 
an  amateur,  it  should  be  a  pipe,  or  ‘sectional’  boiler, 
composed  by  screwing  together  steam-piping,  the 
whole  to  be  set  in  fire-brick  in  such  a  way  that  it 
might  go  into  an  ordinary  fire-place  when  the  fire- 
stove  is  removed.  Thus  the  amateur  would  run  no 
risk  of  an  explosion."— [Thanks  for  the  suggestion 
from  an  esteemed  member  of  the  staff,  but  our 
competitions  necessarily  have  to  be  interesting  to  all, 
rather  than  to  sections  of,  readers.— Ed.] 

II.— Questions  Answered  by  Editor  and  Staff. 

Clock  Spring.— F.  L.  L.  (Richmond  Hill).— You 
do  not  say  what  you  require  it  for,  or  if  you  have  any 
parts  you  want  to  utilise;  if  not,  I  should  suggest  tl 
you  get  one  of  those  cheap  American  lever  time¬ 
pieces,  take  the  works  out  of  the  case,  and  take  away 
the  balance  and  pallets ;  then  take  off  the  ’scape  I 
wheel  from  its  arbor, and  fita  fly  or  fan  on  the  arbor 
in  its  place ;  keep  the  fan  or  fly  as  large  as  it  can  be  ‘ 
to  free  the  next  wheel  and  arbor.  By  doing  this  you 
will  save  a  lot  of  time  and  trouble,  and  it  will  be  [,! 
cheaper  in  the  end.  You  might  pick  up  an  old  move-  rl 
ment  complete  from  a  watchmaker  good  enough  for 
your  purpose  for  next  to  nothing,  or  I  may  be  able  to 
find  one  for  you  if  you  will  pay  postage,  as  we  fre¬ 
quently  throw  them  away  when  they  will  not  go  — 

A.  B.  C. 

Barrow  Making.— P.  E.  ^  B.  ( Birkenhead  .— 
Articles  appeared  in  Work,  Nos.  68  and  174. 

Cameras.— A.  H.  S.  (Kelvinside). — Articles  on 
the  construction  of  cameras  appeared  in  Work, 
Nos.  13,  23,  and  70. 

Pedals  to  Piano.— A  Subscriber  from  the 
Commencement. — A  paper  on  this  subject  is  in 
hand,  and  will  shortly  be  published.— M.  W. 

Electric  Early  Riser.— Electro  Novice.— 
There  have  been  many  designs  and  descriptions  of 
electric  alarms  in  Work.  Consult  back  numbers 
and  indexes  of  volumes,  or  purchase  numbers  32, 

131,  160,  and  179. 

Graphs.— A.  W.  (Stockport).— An  article  on  “  How 
to  Make  Graphs  ”  appeared  in  Work,  No.  162. 
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Electric  Current  Measurement.— J.  B.  (Keigh¬ 
ley)-—  I  have  several  times  explained  the  meaning 
of  terms  used  in  the  measurement  of  electric 
currents.  When  the  measurements  are  given  in 
amperes,  they  relate  to  the  volume  of  current 
measured,  the  pressure  being  disregarded.  When 
the  measurements  are  given  in  volts,  they  merely 
indicate  current  pressure,  or  potential,  the  latter 
being  the  more  correct  term.  When  the  measure¬ 
ments  are  given  in  watts,  they  indicate  both 
potential  and  volume,  one  being  multiplied  by  the 
other:  as,  for  example,  50  volts  multiplied  by  10 
amperes  equal  500  watts.  Read  in  another  way,  it 
might  be  put  down  as  10  amperes  at  50  volts’ pressure. 
This  latter  method  is  more  definite  than  watts 
alone,  as  will  be  readily  seen  by  comparing  the 
following  multiples  : 

10  volts  50  amperes  =  500  yvatts. 

20  „  25  „  =  500  „ 

50  „  10  „  =  500  „ 

You  will  find  further  information  on  this  subject  in 
Yol.  III.,  p.  221.— G.  E.  B. 

Engine  Traction.— Would-be  Driver.— The 
only  course  we  can  advise  our  correspondent  to 
take,  under  the  circumstances  he  names,  would  be 
to  get  employment  where  such  engines  are  made, 
or  in  those  places  where  they  are  in  use,  so  that  he 
may,  by  helping,  learn  as  much  as  he  can  about 
them— how  they  have  to  be  handled,  and  the  other 
conditions  incident  to  their  use  ;  and  if  persevering, 
attentive  to  his  duties,  careful  in  his  work,  above 
all  sober,  and  proves  himself  trustworthy  and 
capable,  he  may,  in  a  year  or  two,  fit  himself  for 
what  he  desires.  There  are  no  special  books  that 
we  know  of  which  treat  on  such  matters,  but  most 
of  the  makers  publish  and  send  out  with  such 
engines  instructions  for  their  use  and  management, 
but  the  books  alone  will  not  give  the  necessary 
ability  for  the  purpose,  this  only  being  acquired  by 
practical  working  and  experience  under  the  various 
conditions  they  have  to  encounter  in  working.— 
C.  E. 

Auto-Harp.— Music.— The  auto-harp,  or  chord 
zither,  is  an  instrument  that  has  only  lately  come 
into  use,  and  I  believe  all  the  different  arrange¬ 
ments  for  producing  the  chords  are  patented.  For 
the  rest  it  is  identical  in  shape  and  size  with  the 
better  class  of  Prince  of  Wales’ harp,  and  may  be 
made  with  from  twelve  to  thirty  strings.— R.  F. 

Musical  Glasses.— D.  B.  (Batley).— In  Vol.  II., 
p.  325,  of  Work  is  an  article  on  the  selection  and 
arrangement  of  a  set  of  musical  glasses  which  you 
might  peruse.  To  get  them  perfectly  in  tune  they 
are  partly  filled  with  water,  and  the  liquid  used  to 
dip  the  fingers  in  is  only  clean  water  slightly  acidu¬ 
lated.  The  edges  of  the  glasses  must  be  scrupulously 
clean,  as  the  slightest  trace  of  grease  will  prevent 
the  fingers  “biting.”  A  great  deal  depends  upon 
“knack"  in  producing  a  good  tone,  but  when 
this  “knack”  is  once  got  the  glasses  respond  im¬ 
mediately  to  the  touch.  They  may  also  be  played 
with  a  violin  bow,  or  a  small  wand  covered  with 
leather  and  resined ;  but  neither  of  the  latter 
methods  give  the  peculiar  liquid  tone  obtained  by 
“wiping”  round  the  edge  of  the  glass  with  the 
fingers.— R.  F. 

Arc  Lamp  for  Dynamo.— J.  W.  T.  (No  Address). 
Had  you  given  me  the  output  of  your  dynamo  in 
amperes  and  volts,  I  could  have  given  you  a  more 
useful  reply,  as  I  could  then  have  told  you  the  kind 
of  arc  lamp  suited  to  the  current  obtainable  from 
your  machine.  Presuming  that  your  machine  will 
give  an  output  of  from  5  to  S  amperes  at  a  pressure 
of  50  volts,  I  think  you  cannot  do  better  than  get 
one  of  Messrs.  Woodhouse  &  Rawson’s  “  Diamond  ’’ 
arc  lamps,  or  one  of  Beaumont’s  “  Equilibrium  ”  arc 
lamps.  The  last  will  cost  about  two  guineas,  and 
may  be  obtained  from  Mr.  Beaumont,  Nunnery 
Lane,  York.  Mr.  G.  Bovvron  also  makes  a  cheap 
arc  lamp  for  amateurs.  You  will  probably  get  even 
more  light  from  an  arc  lamp  than  the  figure  you 
ijuote.  Useful  instructions  and  illustrations  on 
making  an  arc  lamp  will  take  up  more  space  than 
can  now  be  spared  in  “Shop.’’— G.  E.  B. 

Bicycle  Enamel.— G.  T.  (Birmingham)  and 
A.  W.  (Manchester).— Proceed  by  scraping  off  all 
the  old  enamel  or  paint,  then  rub  every  part  with 
emery-cloth  or  glass-paper  ;  wipe  with  a  rag  that  is 
free  of  oil  or  grease.  Get  club  black  hard-drying 
enamel,  and  float  it  on  freely  with  a  soft  brush.  As 
this  enamel  is  somewhat  thin,  it  will  not  be  suffi¬ 
ciently  covered  with  one  coat.  Rub  down  the  first 
coat  with  fine  emery-cloth,  then  float  on  another 
coat.  If  carefully  done,  the  result  will  be  fairly 
good,  though  not  equal  to  stove  enamelling.  To 
have  the  machine  properly  enamelled,  send  it  out 
to  a  professional  enameller.  Club  black  enamel  is 
to  be  had  from  any  cycle  depot.  Guest's  enamel  is 
pretty  much  the  same  as  club  black ;  also  of  all 
cycle  dealers. — A.  S.  P. 

Bicycle  Springs.  —  Vibrator.  —  Springs  of 
almost  every  kind  may  be  had  of  Gao.  Salther, 
spring  balance  maker,  Birmingham.  The  price,  of 
course,  depends  upon  the  kind  of  springs  wanted. 
Our  correspondent's  letter  is  indefinite  on  this 
point,— A.  S.  P. 

Electro-Motor  and  Dynamo.— A.  F.  (Ovenden). 
—Until  I  clearly  know  what  you  and  your  friends 
mean  by  an  electro-motor  and  dynamo  combined,  I 
cannot  help  you.  Any  small  dynamo  made  to  light 
one  or  two  lamps  may  be  used  as  a  motor  when 
furnished  with  suitable  brushes,  and  currents  sent 
through  it  from  a  strong  battery  such  as  a  Bunsen 
or  Grove.— G.  E.  B  1 


Embossing  —  S.  Iv.  ILcyton  stone).— To  retain  the 
acid  on  the  glass  whilst  it  is  etching  it,  form  an 
edging  all  round  with  either  wax  or  putty,  the 
height  to  be  regulated  according  to  the  acid  you 
pour  on,  and  that  will  be  determined  by  the  depth 
you  wish  to  etch  the  glass.  If  the  acid  has  been 
acting  on  the  glass  for  some  time  it  will  be  hardly 
worth  while  retaining  it,  but  as  to  that  you  must 
decide  for  yourself.  Retain  it  and  try  it  again,  you 
will  soon  see  whether  it  answers.  For  etching 
needles  and  gravers  try  Brodie  &  Middleton,  Long 
Acre,  and  if  they  have  not  got  them  in  stock,  they 
could  soon  procure  them  for  you.— W.  E.  D.,  Jr. 

Monumental  Work.— Would-be  Sculptor.— 
An  article  on  this  subject  may  appear  in  a  future 
number.  Have  you  read  the  article  on 
“Masons'  Work”  in  Vol.  111.  of  Work? 
The  accompanying  sketch  represents  a 
tool  for  cutting  letters.  The  cutting  edge 
is  spread  out,  and  they  are  made  in 
various  sizes  from  J  in.  to  4  in.  wide.  After 
the  letters  are  marked,  they  are  cut  in 
with  an  ordinary  chisel  of  suitable  width, 
then  cut  with  the  lettering  tool,  using  a 
lead  mallet.  The  letters  are  blacked  with 
the  best  black  paint  mixed  with  gold  size : 
as  much  gold  size  must  be  added  as  will 
prevent  the  oil  in  the  paint  from  running 
and  discolouring  the  stone.  The  stone 
should  be  perfectly  dry  when  the  paint  is 
applied. — M. 

Ladies’  Combined  Workbox  and 
Travelling  Case.— J.  E.  ( Notting  Hill). 
— It  would  be  folly  to  rush  haphazard  at  a 
conclusion  respecting  your  letter,  and 
give  a  design  which  might  prove  useless. 
I  must  place  a  few  questions  first.  Do  you 
require  a  workbox  with  accommodation 
for  toilette  requisites  and  other  small 
items,  which  ladies  know  more  of  than 
their  companions  of  the  opposite  sex  do  ? 
rmt+ino-  or  do  you  need  a  case  for  the  reception 
it  i“  °f  clothes  and  articles  of  that  class?  do 
Tool.  y ou  wish  it  to  be  made  of  wood  or  of 
leather?  Say  what  it  is  destined  to  con¬ 
tain,  and  I  shall  be  in  a  far  better  position  to  tender 
my  advice  and  a  design.  Long  letters,  providing 
they  do  not  depart  from  the  description  of  the 
needs  of  a  correspondent,  are  preferable  to  short 
ones.  As  an  old  subscriber,  you  will  see  I  am 
taking  the  best  course,  at  present ;  so  please  hurry 
up  with  your  particulars. — J.  S. 

Bicycle  Plating.— Nitrate.— I  am  quite  un¬ 
aware  of  any  preparation  of  silver  that  will  take 
the  place  of  nickel-plating  on  a  bicycle.  I  am  quite 
certain  there  is  no  substitute  that  will  either  have 
the  appearance  or  the  durability  of  nickel-plating. 
-A.  S.  P. 

Soldier's  Trumpet.— On  Pleasure  Bent.— 
What  our  correspondent  terms  soldiers’  trumpets 
are  of  two  kinds— the  regulation  bugle  used  by 
infantry  regiments  and  the  regulation  trumpet  used 
by  the  cavalry.  The  former  is  of  copper,  with  three 
turns— that  is,  the  conical  tubing  is  bent  into  three 
turns.  The  cavalry  trumpet  is  a  deeper-toned 
instrum  ent,  made  of  brass, 
with  two  turns.  The 
mouthpieces  are  of  cast 
brass,  and  are  turned  as 
shown  in  diagram.  The 
penetrating  or  carrying 
power  of  the  sound  is  due 
to  the  form  and  propor¬ 
tions  of  the  instrument, 
and  to  the  fact  that  the 
air  column  in  the  tubing 
is  made  to  vibrate  with 
considerable  force  by  the 
performer,  as  the  cup  of 
the  mouthpiece  dimin¬ 
ishes  in  diameter  to  an 
opening  about  in- 

across,  through  which  the 
air  has  to  be  driven  by 
the  player.  The  long 
coach  or  tandem  horns 
referred  to  by  our  corre¬ 
spondent  are  straight 
conical  tubes  _  tapering 
from  |  in.  to  44  in.  in  the 
10  in.  coach  horn.  There 
is  no  definite  length  for  Trumpet  Mouthpiece, 
these  instruments.  The 

method  of  making  these  straight  horns  is  to  cut 
from  the  flat  sheet  brass  or  copper  a  strip  of 
the  required  size  and  taper,  and  with  a  tool 
which  resembles  a  punch .  to  throw  up  on  the  one 
edge  a  series  of  little  teeth,  at  abou  t  §  in.  apart,  and 
then  bring  the  edges  together,  beating  down  the 
small  teeth  to  hold  them  in  position.  Then  solder, 
clean,  and  polish.  It  is  usual  to  solder  a  piece  of 
half  round  brass  wire  round  the  edge  of  the  bell. 
The  horn  sketched  by  On  Pleasure  Bent  is  a 
signal  horn  used  by  railway  guards,  bicyclists,  etc. 
The  sound  in  these  is  produced  by  a  small  brass 
reedj.on  the  same  principle  as  in  the  concertina.— G. 

Black  Japan.— Learner.— I  regret  that  I  cannot 
inform  you  how  to  make  the  black  varnish  or  japan 
sold  by  Docker  Bros.,  not  being  in  the  confidence  of 
that  firm.  If  there  is  any  specially  good  quality 
about  it,  you  may  depend  they  will  keep  the  method 
of  preparation  a  secret.  Besides  this,  the  manufac¬ 
ture  of  such  things  is  risky  and  expensive  ;  and  I 
am  sure  it  would  pay  you  better  to  buy  what  you 
require,  even  if  you  knew  how  to  make  it. — R-.  A. 


Barnes’  Saw  and  Lathe.— C.  P.  (London, 
N.  IF.).— I  have  not  actually  seen  Barnes'  scroll-saw 
combined  with  circular,  but  I  have  seen  their  lathes, 
and  heard  them  highly  commended.  I  think  you 
would  get  good  value  for  your  money.  The  No.  4 
lathe  is  a  slide-lathe,  very  good  for  small  metal 
work.  You  do  not  want  a  slide-lathe  for  light 
cabinet  work,  for  which  I  think  No.  3  would  be 
more  suitable.  If,  however,  you  wish  to  work  in 
metal  as  well  as  wood,  have  No.  4.  It  is  impossible 
to  say  “what  is  the  smallest  amount  it  is  necessary 
to  go  to  for  a  serviceable  machine,"  people’s  ideas 
differ  so  much  as  to  what  is  serviceable ;  will  not 
my  remarks  on  p.  18  of  Vol.  I.  help  you  to  make 
up  your  mind?  Your  last  question— as  to  motors— 
is  fairly  answered  on  pp.  22  and  23  of  Vol.  III.  You 
can  hardly  expect  Work  to  tell  you  which  maker 
to  go  to,  because  that  would  be  giving  a  gratuitous 
advertisement.  As  writers,  we  try  to  be  fair  all 
round.  You  asked  about  Barnes,  1  therefore  gave 
my  opinion  ;  but  to  ask  me  to  recommend  a  maker 
is  another  matter.  I  may  say,  however,  in  addition 
to  what  you  will  find  on  p.  23,  if  you  have  a  gas 
engine,  have  a  compression  one— say  an  Otto  or 
Purnell ;  do  not  have  a  non-compression  one.  Gas 
engines  are  cheaper  than  they  were  a  year  ago. 
Remember,  however,  that  if  you  must  have  a 
motor,  you  will  also  require  shafting,  a  counter¬ 
shaft  for  each  machine,  with  crossed  and  open  belt, 
and  striking  gca  r  I  o  stop,  start,  and  reverse.  Motor 
may  cost  £30  and  shafting  £10.— F.  A.  M. 

Telescope.  -  -I  l,  M.  M.  (Bootle)  writes  for  instruc¬ 
tions  for  making  a  telescope  by  which  he  could  read 
the  titles  on  the  back  of  small  books  at  a  distance  of 
7  ft.  or  8  ft.  From  the  question,  and  also  from  the 
size  of  the  writing  ,  I  judge  H.  M.  M.,  like  myself,  is 
short-sighted.  Seven  or  eight  feet  is  not  a  long 
distance  for  ordinary  sight.  I,  however,  with 
concave  glasses  could  not  see  under  the  conditions 
named.  I  think  it  would  be  folly  in  the  extreme  to 
make  a  telescope  f/iinply  to  meet  such  requirements. 
What  I  recommend  is  a  cheap  opera-glass  or,  better 
still,  a  pair  of  good  spectacles.  If  H.  M.  M.  will 
turn  to  Work,  No.  142,  page  598,  he  will  find  the 
details  of  a  telescope  which  will  do  what  he  wants. 
But  if  what  he  proposes  doing  is  all  he  needs  a 
telescope  for,  then  I  am  afraid  the  results  will 
hardly  be  worth  the  labour  and  cost ;  besides,  from 
its  length,  a  telescope  would  be  unsteady  to  view 
objects  so  near  The  binocular  or  opera-glass  is  to 
be  preferred.  \  cheap  one  to  answer  the  purpose 
indicated  can  be  procured  for  a  few  shillings.  If 
desired,  I  would  give  a  few  helpful  hints  for  the 
construction  of  one.— O.  B. 

Wax  Threads.— R.  T.  W.  (Leicester).— You  ask 
for  hints  on  the  above  subject,  and  in  this  column  it 
is  all  I  can  give  you  ;  but,  seeing  well  the  difficulty 
you  are  in,  brevity  shall  not  rob  you  of  much, 
though,  if  you  have  well  read  my  papers,  you 
should  not  have  bought  “machine  thread.”  You 
had  better  get  a  ball  of  No.  9  patent  flax,  a  ball 
of  wax  (soft  for.  cold  weather,  and  hard  for  warm 
weather),  and  a  halfpennyworth  of  bristles,  and 
these  you  will  find  out  how  to  put  on  to  the  thread 
when  it  is  made  by  turning  .0  p.  716,  No.  149,  Vol. 
III.,  of  Work,  and  reading  my  answer  to  A.  H. 
(Nottingham).  To  make  the  threads,  getthe  end  of 
the  (lax  from  the  inside  of  the  ball,  and  hold  it 
about  a  foot  from  the  end  on  your  right  knee  (or 
thigh),  and  roll  it  on  it  till  you  get  to  the  knee. 
This,  if  you  do  not  pull  it  too  tight,  will  untwist  it 
between  the  two  hands,  and  by  taking  the  end 
in  the  right  hand  (without  letting  it  twist  back 
again)  holding  it  firm,  and  giving  a  sharp  snap,  it 
will  break  in  two,  leaving  both  ends  flossy  and 
tapered.  The  odd  piece  in  the  right  hand  you 
throw  away.  You  then  cut  off  about  a  yard  and  a 
half,  and  with  it,  at  this  juncture,  repeat  the  above 
process.  These  two  ends  you  put  together,  and 
follow  it  on  till  you  reach  the  other  end  of  the 
yard  and  a  half;  there  you  twist  and  break  again, 
and  also  put  the  ends  together.  This  process 
you  keep  up  till  you  have  what  you  want,  say, 
nine  cords.  (Read  up  articles  ;  various  numbers 
are  given  for  different  kinds  of  work.)  Each  time 
you  add  one  cord  or  strand  to  another,  let  it  be  a 
little  below  or  a  little  above  the  other.  This  is  to 
make  a  fine  thin  taper  to  receive  the  bristle.  Now 
pass  the  whole  through  a  little  water  to  wet  it,  and 
pass  it  between  the  thumb  and  finger,  to  take  away 
all  superfluous  water  :  then  put  the  middle  of  it 
over  a  hook  in  a  window-sill,  hold  one  end^  in  each 
hand,  stand  on  your  left  leg,  and  rest  the  right  on  a 
stool,  and  twist  the  end  in  the  right  hand  the  same 
way  as  you  did  the  flax  in  casting  off.  It  does  not 
want  to  be  twisted  too  tight— about  nine  or  ten 
times  will  do,  but,  whatever  the  number,  count 
them,  and  twist  the  other  end  the  same.  Then  put 
tiio  two  ends  together,  and  rub  them  down  briskly 
with  a  piece  of  rag.  ’lake  it  off  the  hook,  so  as  not 
to  let  it  get  into  tangle.  Let  it  dry,  and  it  is  ready 
to  receive  the  wax.  I  lave  a  piece  of  wax  about  the 
size  of  a  walnut  in  the  right  hand,  and  in  the  left 
have  the  thread  wound  once  round,  with  one  end 
about  2  ft.  long.  Hold  the  left  up  in  the  air  in  front 
of  you,  pub  tho  right  up  to  meet  it,  and  catch  hold  of 
the  part  of  the  end  near  the  left  hand,  letting  it  pass 
over  tho  wax  ;  close  the  hand,  so  that  the  thumb 
will  keep  it  in  its  place  on  top  of  the  wax.  Hold 
the  left  hand  firm,  and  draw  the  other  down  until 
it  is  liberated  by  there  being  no  more  end;  repeat 
this  two  or  three  times  till  it  has  a  nice  thin  layer 
on  and  then  serve  the  other  part  of  the  thread  in 
the  same  way.  Then  wax  the  tapers  (the  extreme 
ends),  twist  them  a  little,  and  fix  the  bristles  on  as 
before  described.  Put  the  two  ends  together,  twist 
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them  between  the  thumb  and  finger  to  tell  you 
the  centre,  and  they  are  ready  for  use.— W.  G. 

Two-Inch  Spark  Coil.— H.  B.  S.  ( Wolverhamp¬ 
ton).— Core  of  soft  annealed  No.  20  iron  wires  made 
into  a  bundle  101  in.  in  length  by  11  in.  in  diameter. 
Primary:  two  layers  of  No.  16  silk-covered  soft 
copper  wire  soaked  in  paraffin  wax.  Secondary  : 
3  lb.  No.  38  silk-covered  well-annealed  copper  wire 
wound  in  three  divisions,  the  partitions  being  made 
of  ebonite  or  of  millboard  soaked  in  paraffin  wax. 
Each  layer  of  secondary  well  insulated  from  the 
next  by  one  fold  of  bank  or  foreign  post  paper 
soaked  in  paraffin.  Condenser:  100  sheets  of  tin- 
foil,  each  7  in.  by  4  in.  The  battery  power  needed 
will  be,  probably,  from  4  to  6  quart  size  Bunsen  or 
chromic  acid  cells  in  series.  Try  four  cells  first;  then 
add  others  as  required.  It  is  not  “  necessary  to  have 
the  break  hammer  working  up  against  the  iron 
core.”  The  break  may  be  worked  by  means  of  a 
separate  electro-magnet  in  the  primary  circuit  away 
from  the  core,  but  it  is  usual  to  employ  the  mag¬ 
netism  of  the  cores  of  small  coils  to  work  the 
break  hammer.— G.  E.  B. 

Manchester  Dynamo. —Tinker.  —  Wind  the 
cores  4J  in.  by  2  in.  with  8  lb.  No.  22  cotton-covered 
copper  wire.  As  the  space  for  the  armature  is  4  in. 
in  diameter  by  3J  in.  in  depth,  it  will  take  a 
laminated  cogged  armature  31  in.  in  diameter  by 
the  same  in  thickness.  The  circumference  of  this 
will  be  12  in.,  and  this  will  divide  into  six  notches 
of  1J  in.  each,  and  six  cogs  of  J  in.  each,  the  depth  of 
the  notches  being  f  in.  each.  You  will  probably  be 
able  to  get  3|  lb.  of  No.  20  double  cotton-covered 
wire  on  this  armature,  or  about  forty-seven  yards 
in  each  division.  This,  when  driven  at  a  rate  of 
2,000  revolutions  per  minute,  should  supply  enough 
current  to  light  one  20  c.-p.  and  two  16  c.-p.  lamps, 
requiring  from  25  to  30  volts  each.— G.  E.  B. 

Simplex  Dynamo  —  C.  R.  (Camberwell).— I  wish 
you  could  have  given  me  the  measurement  of  the 
armature  tunnel,  and  also  told  me  the  kind  of  work 
you  wished  to  do  with  the  machine.  The  term 
“large  arnpereage  current”  is  rather  vague,  as  you 
do  not  say  the  resistance  of  the  outer  circuit  through 
which  you  wish  to  get  a  large  volume  of  current. 
If  you  wish  to  get  a  large  volume  of  current 
from  your  machine  at  a  low  tension,  you  must  wind 
the  armature  with  coarse  wire, say  No.  18  or  No.  16. 
A  drum  armature  is  most  favourable  to  the  produc¬ 
tion  of  large  volumes  of  current,  since  the  resistance 
of  the  coils  is  lower  than  that  of  the  shuttle  form. 
In  a  series-wound  machine,  the  resistance  of  the 
wires  on  the  fields  must  be  two-thirds  that  of  the 
armature  coils.  In  a  shunt-wound  machine  the  re¬ 
sistance  of  the  fields  must  be -400  times  that  of  the 
armature  coils.  The  resistance  of  the  armature 
coils  should  be  one-twentieth  the  resistance  of  the 
outer  circuit  or  work  to  be  done  by  the  machine.— 
G.  E.  B. 

Plumbers'  Metal.— Amateur.— I  do  not  know 
of  any  special  mixture  for  use  without  irons  or 
blowlamp.  If  you  are  making  joints  in  the  work¬ 
shop,  it  is  quite  possible  to  make  a  joint  with  only 
a  ladle  of  metal  and  a  splash-stick,  if  you  have 
metal  enough,  and  have  the  knack  of  keeping  up 
the  heat.  A  mixture  of  two  parts  lead  and  one  part 
tin  will  make  a  good  solder  for  the  purpose.  The 
best  book  I  know  of  for  practical  plumbing  is  by  P. 
J.  Davies  (Spon).  Watch  for  papers  in  Work.— R.  A. 

Hot-Water  Pipes,  Care  of.— J.  T.  H.  (South 
Shields). — The  only  thing  you  can  do  is  to  either 
keep  your  fires  in  or  run  all  the  water  out.  You 
will  find  that  large  pipes  are  not  so  likely  to  freeze 
as  small  ones.  Any  pipes  that  are  not  actually  in 
the  building  you  might  lap  round  with  felt,  as  a  help 
towards  the  desired  end.— R.  A. 

Sheet  Metal  Pattern  Books. —A.  W.  ( War¬ 
rington).— There  are  several  manuals  for  the  use  of 
tin  and  other  metal-plate  workers,  but  you  will  find 
that  none  of  them  are  so  simple  that  you  will  under¬ 
stand  them  without  any  study.  The  best  book  that 
I  can  recommend  you  is  C.  T.  Millis’  “  Sheet-Metal 
Work  ”  (Spon).  The  one  you  refer  to  was,  no  doubt, 
Warne’s,  a  book  once  deservedly  a  favourite,  but 
not,  in  my  opinion,  equal  to  Millis’.—  R.  A. 

Polishing  Gilders'  Agate  Burnisher.— Tip.— 
In  the  removal  of  the  flaw,  have  you  not  also  altered 
the  shape  ?  And  even  if  you  have  not.  the  best  and 
cheapest  way  will  be  to  get  a  lapidary  to  re-polish 
it ;  it  will  cost  but  a  few  pence.  If  you  cannot  send 
it  to  be  done  in  the  best  way,  you  might  succeed  in 
getting  a  good  surface  on  it  by  making  a  wooden 
disc  to  run  on  a  lathe.  On  the  front  of  the  disc 
should  be  fixed  as  much  selvage  of  cloth  as  will 
just  cover  it;  the  selvage  to  be  coiled  up  as  rib¬ 
bon  is,  and  glued  on;  this  is  called  a  “list lap.” 
Make  another  wooden  disc,  and  cover  that  with 
leather  ;  this  is  called  a  “  leather  lap.”  When  dry, 
the  agate  can  be  polished  by  subjecting  it  to  the  list 
lap,  charged  with  powdered;pumice  ana  water ;  then 
to  the  leather  lap,  charged  with  putty-powder.  As 
a  rule,  a  great  amount  of  friction  is  required,  and  a 
lathe  is  the  only  easily  available  method  of  obtain¬ 
ing  it ;  but  in  your  case  a  leather  buff  charged  with 
putty-powder  might  suffice.  You  might  try  that 
first.  If  you  make  any  laps,  3  in.  or  4  in.  diameter 
will  probably  be  large  enough  for  polishing  the 
general  run  of  burnishers. — H.  S.  G. 

Model  Boiler  Lamp.- W.  Y.  S.  (South  Shields). 
— You  had  better  send  particulars  of  your  require¬ 
ments  to  Mr.  Caplatzi,  who  advertises  in  Work,  if 
there  is  no  one  in  your  town  to  sell  a  suitable  lamp. 
You  can  buy  the  right  thing  far  cheaper  than  you 
could  make  something  that  would  prove  to  be 
useless. 


III.— Questions  Submitted  to  Readers. 

*«*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Soldier’s  Box. — W.  G.  (Leeds)  writes Could 
any  of  my  fellow-readers  oblige  me  with  a  design 
for  a  useful  box  suitable  for  a  soldier  to  keep  his 
private  property  in  in  the  barrack-room?” 

Almanack.  —  A.  R.  ( Moseley )  will  thank  any 
reader  to  inform  him  of  an  almanack  that  would, 
give  the  difference  upon  any  day  of  the  year  between 
solar  and  clock  time  in  order  to  set  a  sundial. 

Auto-Harp. — Music  writes: — “Will  akind  reader 
inform  me  how  to  make  an  auto-harp  ?  ” 

Tobacco  Box.— -T.  P.  (No  Address)  writes: — 
“Will  someone  kindly  tell  me  how  to  make  a 
tobacco  box  of  brass,  opening  with  a  lid  on  the  top, 
hinges  at  the  back,  and  spring  in  front?” 
i  Fowls’  House.— B.  W.  L.  (Leominster)  writes  : — 
“  I  want  to  build  a  span  roof  fowls’  house  on  wheels. 
I  have  some  3  in.  square  wood  for  frame.  Would 
some  kind  reader  inform  me  the  best  and  easiest 
way  to  join  framework,  leaving  18  in.  space  under 
floor  for  shelter ;  also  best  wheels  to  use?” 

Boat. — W.  J.  H.  (Govan)  writes  ; — “  Would  any 
reader  oblige  by  giving  me  a  sketch  of  a  boat,  3  ft. 
long,  built  for  frames  of  either  wood  or  light  sheet 
iron ?  I  intend  to  use  steam  power.” 

Polishing  Oak  Bookcase.  —  Doc  writes  :— 
“  Will  anyone  kindly  answer  me  the  following 
questions :— (1)  Best  liquid  stain,  not  too  dark,  for 
oak  ?  (2)  Directions  for  polishing  with  beeswax  and 
turpentine,  and  is  it  necessary  to  use  a  filling  for  the 
grain,  and  if  so  what  material  to  use?  (3)  Would  the 
above  method  of  polishing  be  suitable  for  a  large 
bookcase?” 

IV.— Questions  Answered  by  Correspondents. 

“R.T.”  Monogram.— R.D.T.(Marylebone)  writes: 
—“I  send  three  designs  of  monogram,  ‘R.  T.,’ as 
wished  for  by  R.  T.  (Glasgow)  (see  No.  174,  page  286). 
The  larger  one  of  the  three  is  a  design  which  I  have 


used  myself  and  in  that  size ;  but  our  correspondent 
can  easily  reduce  or  enlarge  it  to  suit  his  require¬ 
ments.  I,  however,  trust  that  he  will  find  one  of  the 
designs  to  suit  his  purpose,  but  if  not  I  shall  be  pleased 
to  send  further  designs  of  the  same  monogram.” 

Telephone  Connection.  —  J.  B.  (New  Cross) 
writes  to  A.  S.  B.  (Loughborough)  (see  No.  172, 
page  254) “  The  best  way,  and  easiest,  to  enable 
vourman  working  outside  your  building  to  know 
if  the  telephone  bell  has  rung  or  is  ringing  inside 
would  be  to  cut  the  telephone  wire  just  as  it  is 
leaving  one  of  the  bobbins  of  the  electro-magnet  of 
the  bell,  taking  great  care  not  to  interfere  with  the 
switches,  drop  connections,  etc.,  of  the  telephone 
itself,  and  fasten  the  two  ends  of  your  new  line  to 
the  two  new  ends  thus  made  by  cutting ;  carry  your 
lines  through  the  house  with,  say,  No.  16  B.W.G. 
double  cotton-covered  wire,  and  on  the  outside  with 
the  same  covered  with  gutta-percha ;  to  the  other 
free  ends  of  your  new  line  connect  up  a  small  bell 
with  a  drop  indicator,  which  can  be  obtained  of 
any  dealer  in  bells,  etc.  The  inside  bell  and  the  out¬ 
side  one  will  now  ring  in  series  and  at  the  same 
time ;  if  your  man  has  not  heard  the  outside  bell, 
the  indicator  will  show  him  that  it  has  rung.  If 
the  line  of  your  telephone  is  a  private  one,  you  will 
find  this  all  that  you  require.  If  the  line  belongs  to 
a  companv,  well— perhaps,  you  had  better  think 
about  it.  Only  do  not  say  I  told  you  how  to  do  it.” 


V. — Letters  Received. 


Questions  have  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  Shot,  upon  which 
there  is  s'rcat  pressure :—  P.  P.  (Birmingham);  J.  D.  MoA 
( Manchester );  Paring  Knikk:  F.  H.  (Aynho  Station!  ■  J  r’ 
[Canterbury);  H.  E.  S.  I Chatham );  W.  T.  T.  ( nouahton-le '- 
Spring) :  Coat  ok  Arms;  W.  S.  ( Chelsea 1;  J.  M.  (No  Address)  • 
T.  R.  {Ashton);  W.  M.,  Juxit.  ( Dundee ) ;  T.  B.  (Huydock) ;  sdb! 
rcribkr;  Canada;  G.  S.  i Guernsey );  G.  B.  (Elmstrad  Heath; - 
L.  M.  (Lee);  J.  M .  (Nantwich)  \  J.  P.  H.  {Hull) ;  H.  S.  (Maid-’ 
stone);  O.  B.  (Wood  Green);  R.  P.  (Stoke-on-Trent),  Driller  - 
H.  A.  B.(MUldlesbro') ;  A.  S.  (Tipping);  E.  E.  (London);  R.J  A  ' 
(Dublin);  G.  D.  (Holloway) ;  Progress;  A.  E.  B.  (Ashford)- 
Gold;  w.  M.  (Bray);  amateur  Bookbinder:  Cyclist  - 
P.  H.  Z.  (Hammersmith);  Little  Jim;  J.  B.  (Hriga) ;  A.  s’ 
(Burnley);  R.  S.  I).  ( Cambuslana );  Novice;  W.  T.  (Southsea)' 
H.  D.  (North  Shields) :  Reader  up  “  Work.” 


“WORK"  PRIZE  SCHEME. 

FOURTH  COMPETITION. 

“ Tourists’  Hoad,  Water,  or  Rail, 
Travelling  Requisite”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
— such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (1) 
of  luggage.  For  the  three  best  suggestions 
for  an  “Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “Tourists' 

Travelling  Requisite  ”  Competition 
will  be  found  in  No.  181  and  subsequent 
issues. 

All  manuscripts  intended  for  the  “  Tourists’ 
Travelling  Requisite  ”  Competition  must  he 
addressed  to  the  Editor  of  Work,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “  Tourists’  Travelling 
Requisite  ”  Competition. 

“WORK"  WEEKLY  CONTENTS. 

Several  subscribers  have  kindly  made  the 
suggestion  to  exhibit  a  weekly  contents  bill 
of  Work  in  their  workshops  and  elsewhere, 
for  the  benefit  of  fellow-workmen  not  already 
subscribers. 

Doubtless  many  others  who  write  express¬ 
ing  their  indebtedness  to  Work  may  be 
similarly  disposed.  If  so,  and  they  will 
furnish  their  names  and  addresses  to  the 
Editor,  such  a  bill  for  exhibition  will  be  sent 
to  them  by  Messrs.  Cassell  &  Co. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [13  R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [4  R 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes- — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  [16  R 

Electrical  Apparatus,  Castings  and  Parts  for 
Amateurs,  etc.  Lists,  one  stamp.— Atkinson,  Holly  Road, 
Handsworth,  Birmingham.  fi2  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  for  marking 'out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 

Repouss6,  30  Fret  Brackets,  100  Sign-writers’  Stencils  (all 
full  size),  300  Turning,  400  Small  Stencils.  Each  packet, 
is. ;  post  free. — F.  Coulthard,  Darlington  Street,  Bath. 

Olsson’s  Specialities. — Electrical  Goods,  Photo¬ 
graphic  Novelties,  Rubber  Stamp-making  Outfits,  Printing 
Outfits,  Lathes,  Water  Motors,  etc.  Circulars  free.— 
Gustaf  Olsson,  125,  Everton  Road,  Manchester. 
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3  EC  HAM’S  PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE. 

Sold  bg  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9jd„  Is.  l\d„  &  9s.  9d.  each.  Pull  directions  with  each  box. 

3S  3E3  3E5  C2  H  A  3VE  5  S  ^17  O  O  T  H  A  S  T  E. 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Ereath,  Removes  Tartar,  Prevents  Decay  and  is  a  Pleasant  and  Reliable  Dentifrice 
Profr^etor^br  ^  ™ tight ’  and  S°  adjuStable  that  no  'vaste  need  °f  atl  ^uggists,  or  from  the* 


PLAYEK’S  NAVY  CUT  is  the  Original,  and  is  only  sold  in  1-oz.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

PLAYER’S  NAVY  CUT  CIGARETTES,  In ^ont^ingaarso! ^’da?oo.TinB 


KING’S  COLLEGE,  LONDON. 

Department  of  Engineering  and  Applied 
Science. 

MATHEMATICS.  Professor  Hudson,  M.A. 
NATURAL  PHILOSOPHY  (Mechanics,  Physics).. 

Professor  Adams,  M.A.,  F.R.S.,  D.Sc. 
CHEMISTRY.  Professor  Thomson,  F.R.S.E.,  F.C.S. 
MINERALOGY,  GEOLOGY.  Professor  Wiltshire,. 
M.A. 

ARCHITECTURE,  BUILDING  CONSTRUCTION. 

Professor  Banister  Fletcher,  F.R.I.B.A. 
METALLURGY.  Professor  Huntingdon,  F.C.S. 
MECHANICAL  ENGINEERING.  Professor  Capper,. 

M.A.,  A.M.Inst.C.E. 

DRAWING.  Professor  Hulme,  F.S.A. 

CIVIL  ENGINEERING.  Professor  Robinson, 
M.Inst.C.E. 

ELECTRICAL  ENGINEERING.  Professor  Hopkin- 
son,  F.R.S. 

The  Prospectus  may  be  obtained  by  application,  to  7.  IV . 
C  U N NINGHA  M ,  Seer  eta  ry. 


THE  WORSHIPFUL  COMPANY  OF  CARPENTERS 

IN  CONJUNCTION  WITH 

THE  COUNCIL  OF  KING'S  COLLEGE. 

Architecture  and  Building  Construction  Classes. 

The  Prizes  awarded  in  the  last  year  will  be  distributed  on'. 
October  7th  next  at  King’s  College. 

Michaelmas  Term. 

Day  Lectures,  1st  and  2nd  year,  commence  10th  Octobers , 
1892. 

Day  Lectures,  3rd  year,  commence  14th  October,  1892. 
Evening  Class  Lectures,  Constructional  Drawing  Class?. 
and  the  Studio,  commence  joth  October,  1892. 

Quantity  Class  commences  14th  October,  1892. 

Wood  Carving  School. 

Day  and  Evening  Classes  commence  10th  October,  1892.. 
Students  nominated  by  the  Carpenters’  Company  pay 
half  fees.  For  prospectus  apply  to  The  Secretary,  King’s 
College,  Strand;  Professor  Banister  Fletcher,  29, 
New  Bridge  Street,  E.C. ;  or  to  Stanton  William 
Preston,  Esq.,  Carpenters’  Hall,  London  Wall,  E.C. 


KING'S  COLLEGE,  LONDON. 

Wood  Carving  Classes,  carried  on  by  the  Worshipful 
Company  of  Carpenters,  in  conjunction  with  the  Council  of 
the  College,  are  held  on  Mondays, Wednesdays,  and  Fridays, 
from  2  till  5  ;  and  on  Monday  and  Wednesday  evenings  from. 

7  till  9.  Fees  for  the  Term  : — For  1  day  per  week,  £1  is. 

2  days  per  week,  £2  2s.  ;  3  days  per  week,  £?.  12s.  6d. ;  t 
evening  per  week,  10s.  6d.  ;  2  evenings  per  week,  18s.  6d. 

Students  nominated  by  the  Carpenters’  Company  are 
admitted  at  half  fees  to  the  day  classes. 

Michaelmas  Term  will  commence  on  Monday,  Oct.  10th. 
Ladies  may  attend  these  classes  under  special  circumstances,, 
but  a  class  exclusively  for  ladies  is  carried  on  at  the  ladfes’ 
department  of  King’s  College,  13,  Kensington  Square,  W. 

Students  are  provided  with  tools  free  for  their  first  term  Tr: 
and  prizes,  consisting  of  Silver  Medals,  Bronze  Medals,  and 
Certificates  of  Merit,  are  awarded  annually  in  July,  pro¬ 
vided  the  works  are  sufficiently  meritorious.  Prizes  gained: 
by  students  during  the  last  Academical  Year  will  be  distri¬ 
buted  in  the  theatre  of  the  College  on  Friday,  Oct.  7th,  atr. 

8  p.m.  Further  particulars  of  Stanton  W.  Preston,  Esq., 

Carpenters’  Hall,  London  Wall,  E.C.  ;  or  of  J.  W .  Cunning- 
ham,  Esq.,  Secretary^_King]sjCollege1_Strand:_W:C: _ ^ 

ESTABLISHED  1861. 


BANK, 

Southampton  Buildings,  Chancery  Lane,  London,. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £ 100 . 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 


HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 
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TOOLS  S  MECHANICAL  TOOLS! 


GENTLEMEN! 


IT  IS  AN 


INDISPUTABLE 

FACT 


THAT 


MELHUiSH'S  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  eyer  produced. 

This  HANDSOME  VOLUME  sent  "’KB  />i 
Parcels  Post 

AWARDS  FOR  EXCELLENCY,  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &.  Co., 

FETTER  LANE,  LONDON,  E.C. 

Plasterers*,  and  Painters’  Tools. 


TO  AMATEUR  AND  PRACTICAL  WORKERS. 


Every  kind  of  Foot  and 
Steam  Power  Lathes, 
Drills,  and  Machine 
Tools.  Twist  Drills 
and  Emery  Wheels. 


Lathe  Castings  from 
32  to  18  in.  centres. 
Model  Engine  Cast¬ 
ings,  Tool  Steel, 
Chucks,  etc. 


Fretworking  Machines, 
Woods,  Tools,  and  De¬ 
signs  at  low  prices.  All 
kinds  of  Mechanical 
Work  Done. 


Illustrated  Price  List  of  Castings,  Chucks,  SUde  Rests,  Twist  Drills,  &  Tools,  3  stamps. 
Illustrated  Price  List  of  Fretworking  Machines  &  Appliances,  1  stamp. 

JOHN  AARON,  Gaol  Lane,  HALIFAX.  8,s&°w£S. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  /or  Illustrated  Catalogue,  150  Illustrations,  price  6d.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LHE’S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  /.  merican  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203,  SHAFTESBURY  AVENUE,  JVC. 

(Late  of  76,  High  Holborn). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


PITMAN’S  PATENT 

WATER  IV10T0R— THE  “DEMON” 

AND  DYNAMO  COMBINED. 

For  Electric  Lighting,  Electro-plating,  and 
for  driving  all  kinds  of  Machinery.  Cheaper 
and  better  than  Gas  or  Steam  Engines.  Send 
2d.  for  our  new  Illustrated  List  of  Water 
Engines  and  Wind  Motors.  Castings  supplied. 
Agents  wanted. 

P.  PITMAN,  With i ngton,  Manchester. 


“WORK”  Prize  Competition  COUPON. 


BELLOWS  &  FORCES 

FOR 

CYCLE  MAKERS,  ETC. 
W.  CARELESS, 
Pearson  St., 
WOLVERHAMPTON. 

See  Notice  in  this 
Number. 


Post  free. 

CASSELLS 

CLASSIFIED 

CATALOGUE. 


DELICIOUS  TEMPERANCE  DRINKS. 


MASON’S  NON-INTOXICATING  BEER.  MASON  S  WINE  ESSENCES. 


These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  "Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


NOW  READY,  Part  1,  price  (id.,  of 

Electricity  in  the  Service  of  Man: 

A  Popular  and  Practical  Treatise  on  the  Application  of 
Electricity  in  Modern  Life.  By  R.  Wormell,  D.Sc.,  M.A 
(from  the  German  of  Dr.  Von  Urbanitzky).  Revised  by 
R.  Muluneux  Walmsley,  D.Sc.,  Professor  of  Applied 
Physics  and  Electrical  Engineering  in  the  Heriot-Watt 
College,  Edinburgh.  AVith  nearly  900  Illustrations. 


“IMPROVED  TOURISTS’  TRAVELLING  REQUISITE.” 


This  Coupon  is  to  be  Cut  Out  by  Competitors  and  Pasted  on  the 
First  Page  of  their  MS.,  as  mentioned  in  this  Number  of  “Work.” 


“All  the  useful  applications  of  Electricity  are  described  in  its  pages. 
In  that  respect  it  has  no  rival.” — English  Mechanic. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


GIVEN  AWAY  I— Your  Name  in  neat  Rubber  Type, 
your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 

Box,  and  Ink  Distributor  for  9d.,  post  free  ;  with  Mark- 

ihJ& 

foie  amount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp,  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp.  9d,  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paoer  and 
Address  — Crystal  Palace  (John  Bond's)  Gold  Medal 
MARKING  INK  Works,  75,  Southgate  Road,  London,  N. 


PATENT  OFFICE 

27  MARTINS  LANE 

LONDON.E.C. 
INVENTIONS  &TRADE  MARKS  REGISTERED 

^  PATENTS  BOUGHT  &  SOLD  . 
9  MONTHS  PROTECTION  5 0/J 
INVENTORS  GUIDE  CRATISonAPPUCATION 


===== 

.  ■,  -7 

L 

mi 

I 

J 

SL 

Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1S92.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
M  tools,  and  cabinet 

No’567’  fittings  free.  All 

;oods  greatly  reduced  in  price.  Complete  Cata- 
ogue,  1,400  Engravings,  6d.  The  Amateur,  May, 
92,  contains  200  New  Engravings.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LOISTDOISr,  E.CL 


SAVES  C LEANING  &  POLISHING 


SILVER.  PLATE,  BRASS,  STEEL,  &c. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  It  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  from 

SILXCO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work,"  August  22,  1891.) 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvage,  London,  If  C. 
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WORK  WORLD. 


Both  Aberdeen  and  Dundee  are  to  be 
supplied  with  the  electric  light. 

*  * 

Now  that  the  overhead  railway  system  is 
adopted  in  Liverpool,  other  large  towns  will 
probably  follow  the  example. 

*  # 

An  indiarubber  boat  has  just  been 
brought  out,  which  is  inflated  with  air  and 
is  unsinkable.  A  12  ft.  boat  complete,  with 
oars,  etc.,  weighs  only  90  lbs. 

*  * 

£3,400,000  will  be  the  estimated  outlay  on 
the  Chicago  Exhibition  when  the  gates  are 
opened,  and  it  will  cost  about  £600,000  to 
carry  on  the  exhibition  during  the  six 
months  it  is  open. 

*  * 

In  the  process  of  obtaining  pearls  by  boring 
small  holes  in  the  shells  of  pearl  oysters, 
dropping  in  minute  glass  beads,  and  then 
hermetically  sealing  the  hole  again,  it  appears 
that  the  irritation  of  the  glass  bead  causes 
the  oyster  to  deposit  around  it  the  calcareous 
films  which  form  pearl. 

#  * 

A  new  record-cutting  Atlantic  steamer 
will  be  named  the  Gigantic.  She  will  be 
700  ft.  long  and  65ft.  7in.  beam,  with  engines 
of  45,000  h.-p.,  and  three  screws.  Her  ex¬ 
pected  maximum  speed  is  twenty-seven 
knots,  crossing  the  Atlantic  in  four  and  a 
half  days. 

*  * 

There  is  a  new  method  of  eliminating 
sulphur  from  iron  by  means  of  calcium 
chloride.  By  the  process  78  per  cent,  of  the 
sulphur  can  be  removed  from  the  metal  by 
■ordinary  plant.  This  is  a  very  important 
discovery,  and  one  which  cannot  fail  to  exert 
a  marked  influence  on  the  iron  trade. 

*  * 

Not  only  in  the  yards  under  the  direction 
of  the  English  Admiralty  are  faulty  ships 
built.  The  Japanese  ironclad,  Itsulcushima , 
only  got  as  far  as  Colombo,  Ceylon,  before 
she  broke  down.  Her  boiler  tube-plates 
cracked,  and  the  damage  was  so  extensive 


that  artificers  had  to  be  sent  from  Toulon 
to  make  the  necessary  repairs. 

*  * 

Styrian  miners  used  to  reject  a  certain  ore 
as  “false  copper”  (kupfer-nickel),  and  the 
metal  derived  from  this  is  becoming  more 
important.  Its  resistance  to  oxidation  has 
easily  secured  it  a  place  in  the  market  for 
plated  goods.  It  will  be  represented  at  the 
World’s  Fair,  Chicago,  by  a  solid  block  of 
pure  nickel,  weighing  fifty  tons,  sent  thither 
from  Canada. 

#  * 

Between  Bagdad  and  Hamadan  deposits 
of  petroleum  have  been  found.  The  petro¬ 
leum  collects  in  cavities  about  9  ft.  deep, 
and  is  taken  out  in  pails.  It  is  mixed  with 
salt  water,  from  which  the  oil  is  separated  ; 
subsequently  the  brine  is  evaporated  to  allow 
of  the  collection  of  the  salt.  There  is  also 
a  thin  stratum  of  ozokerite,  which  is  not 
worked. 

*  * 

A  miners’  electric  lamp  has  a  current 
obtained  from  a  primary  battery  of  two 
cells,  each  containing  two  carbons  and  one 
zinc  element.  After  the  battery  has  run 
four  hours  it  can  be  reversed,  bringing  on  a 
portion  of  the  zinc  which  has  not  been 
immersed.  The  lamp  gives  a  satisfactory 
light  for  ten  or  twelve  hours,  with  a  main¬ 
tenance  cost  of  about  6d.  per  week,  after  the 
first  cost  of  15s. 

#  * 

At  l’Usine  Yoad,  in  the  process  for  obtain¬ 
ing  white-lead,  lead  bars  are  suspended  in 
a  solution  of  acetate  of  ammonium,  with 
pieces  of  non-conducting  substance  such  as 
carbon  at  the  cathodes.  When  a  current  of 
carbonic  acid  gas  is  passing  through  the 
solution  the  acetate  of  lead  is  decomposed, 
the  carbonate  being  precipitated  ;  this  is 
filtered  and  pressed.  The  filtrate  is  re¬ 
conducted  directly  to  the  bath. 

*  * 

There  is  every  probability  that  the  belting 
of  the  earth  by  the  electric  cable  will  be 
completed.  The  United  States  Government 
surveys  of  the  Pacific  Ocean,  involving  over 
800  soundings,  have  indicated  a  safe  route 
for  the  proposed  cable  from  Monterey  Bay, 
Cal.,  to  Oahu  Island  of  the  Hawaiian  group. 
This  cable  will  eventually  be  extended  to 


the  Asiatic  coast.  Then  the  circuit  of  the 
world  will  be  complete. 

#  # 

The  production  and  consumption  of  pe¬ 
troleum  is  ever  on  the  increase.  As  showing 
the  growth  of  this  industry,  the  following 
accurate  figures,  copied  from  official  data,  will 
be  interesting.  The  total  production  in  the 
United  States  was,  in  1859,  2,000  barrels  of 
42  gallons  ;  1869,  4,215,000  barrels  of  42  gal¬ 
lons  ;  1879,  19,685,000  barrels  of  42  gallons  ; 
1889,  34,820,000  barrels  of  42  gallons  ;  1890, 
45,000,000  barrels  of  42  gallons.  The  Russian 
output  was,  in  1889,  about  21,000,000  bar¬ 
rels  ;  1890,  about  25,000,000  barrels  ;  1891, 
about  30,000,000  barrels. 

*  * 

The  Royal  Commission  on  the  coal  supply 
of  Great  Britain  are  of  opinion  that  not 
more  than  146,480  million  tons  were  avail¬ 
able  at  depths  not  exceeding  4,000  ft.  At 
the-  present  rate  of  increase  of  population 
and  of  coal  consumption,  the  supply  would 
not  last  230  years.  Mr.  Hall,  one  of  Her 
Majesty’s  Inspectors  of  Mines,  calculates 
the  duration  at  170  years,  and  Mr.  T.  Foster, 
President  of  Section  F  of  the  British 
Association  at  Cardiff,  states  that  the  in¬ 
creasing  price  of  coal  would  be  severely  felt 
in  fifty  years.  The  find  of  coal  at  Ashton- 
under- Lyne  may  modify  matters. 

* 

An  important  display  of  the  national 
vehicles  of  all  nations,  with  types  of  carriages 
of  early  ages,  is  to  be  made  at  Chicago. 
Amongst  the  very  wide  range  of  conveyances 
from  which  to  select,  the  dominant  national 
one  of  each  country  will  be  shown.  They 
will  include  the  dog-sleigh  from  Lapland, 
the  cariole  from  Norway,  and  sedan  chair  ; 
perhaps  the  cisium,  praised  by  Tacitus,  and 
the  scythed  chariot  of  the  Boadicean  warriors 
will  be  included.  There  will  be  the  Irish 
car,  Neapolitan  cart,  Turkish  caique,  Bom¬ 
bay  bullock-cart,  Japanese  jinriksha,  Chinese 
palanquin,  elephant  with  howdah,  and  old 
English  travelling  chariot.  Saddlery  and  har¬ 
ness  will  have  their  representative  exhibits. 
A  camel  saddle  and  harness,  and  even  the 
little-known— except  by  name— catamaran, 
will  be  included,  with  temples,  dahabiehs, 
and  a  Nile  steamer  in  models.  To  carriage 
and  harness  makers  this  retrospective  section 
will  be  of  unique  interest,  as  a  comparative 
estimate  of  the  value  of  old  and  new  vehicles 
may  be  possible. 
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HOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 

Curves  and  Templates— Scales  :  their  Shapes 
and  Materials  —  Planimeters  —  Wheel- 

MEFNA— OPISOMETER — DRAWING  PENCILS — IN¬ 
DIAN  Ink — To  prevent  Indian  Ink  running 
— Liquid  Indian  Ink. 

Curves  and  Templates. — Thin  templates  of 
cardboard,  wood,  or  vulcanite,  carefully  cut 
to  the  required  curves,  are  used  in  certain 
classes  of  drawing  office  work.  They  may 
be  divided  into  those  which  are  arcs  of 
circles,  and  those  which  are  composed  of 
curves  struck  from  various  centres.  The 
first  or  regular  curves  are  used  in  indicating 
railway  or  tramway  lines,  and  for  other 
purposes,  and  are  sold  in  sets  of  twenty, 
fifty,  or  a  hundred,  varying  in  radius  from 
lj  in.  to 
240  in.  The 
radius  '  of 
each  curve 
is  stamped 
on  it  in 
figures,  and 
the  two 
edges  of 
the  tem¬ 
plate,  in 
stead  of 
being  par¬ 
allel  to 
each  other, 
are  both 
curved  to 
the  same 
radius.  Fig. 

51  repre¬ 
sents  one 
of  these 
railway 
curves. 

When  a 
number  of 
these  tem¬ 
plates  are 
kept  loose¬ 
ly  in  a  box 
it  becomes 
a  matter  of 
difficulty  to 
fi  n  d  the 
one  that  is 
wanted 
without 
consider¬ 
able  waste 
of  time,  es¬ 
pecially  if  the  desired  curve  is  already  in 
use,  or  has  not  been  replaced  in  the  box 
when  done  with.  To  prevent  this  unneces¬ 
sary  trouble  they  should  be  kept  in  a  series 
of  trays,  sliding  into  a  cabinet  or  case,  and 
arranged  in  regular  order  according  to  the 
radius.  A  couple  of  wooden  pins  projecting 
from  the  tray  and  fitting  into  holes  in  the 
template  keep  the  latter  from  slipping 
about,  and  the  contained  radii  figured  on 
the  front  edge  of  each  tray  make  it  possible 
to  see  at  a  glance  whether  any  required 
curve  be  in  its  place. 

For  very  fiat  curves  an  instrument  called 
a  “Curve  Bow”  is  sometimes  used.  From 
Fig.  52  it  will  be  seen  to  consist  of  two 
wooden  beams,  one  being  a  rigid  piece  of 
hard  wood  wTith  a  screw  working  through 
the  centre  ;  the  other,  a  thin,  pliable  strip, 
which  is  bent  to  a  greater  or  lesser  extent 
by  the  turning  of  the  screw.  Within  narrow 
limits  this  instrument  can  be  adjusted  to 
varying  radii,  but  if  the  strip  be  bent  to  a 
moderate  extent  the  curve  soon  loses  its 


circular  character  and  becomes  approxi¬ 
mately  parabolic. 

The  most  familiar  form  of  template  for 
irregular  curves  is  the  well-known  “  French 
curve,”  made  in  pear-wood  or  vulcanite. 
One  of  the  shapes  is  shown  in  Fig.  53. 
There  are  many  varieties  of  these,  and  by 
architectural  draughtsmen  they  are  occa¬ 
sionally  used  in  drawing  moulds  for  cornices, 
brackets,  and  classical  work.  Still  it  should 
be  _  remembered  that  a  draughtsman  who 
strikes  in  his  curves  with  a  steady  free¬ 
hand  sweep  saves  himself  much  piecing  up 
of  odd  lengths  of  curves  selected  from  the 
template,  and  is  certain  to  obtain  a  more 
harmonious  effect  in  the  end.  Similar 
templates  to  the  above  are  to  be  had 
specially  prepared  for  drawing  Grecian, 
Roman,  or  Gothic  mouldings  and  Gothic 
arches. 


Drawing  Office  Work.  Fig.  51. — Railway  Curve.  Fig.  52. — Curve  Bow.  Fig.  53. — French  Curve.  Fig.  54. — Section  adopted 
for  Scale  engraved  on  one  side.  Fig.  55. — Scale  engraved  on  both  sides.  Fig.  56. — Triangular  Scale.  Fig.  57. — 
Amsler’s  Planimeter— X,  Fixed  Point :  Z,  Tracing  Point ;  W,  Rolling  Wheel ;  D,  Dial.  Fig.  58.— Wheelmefna.  Fig.  59. 
— Opisometer  and  Case.  Fig.  60.— Hexagon  Section  of  Drawing  Pencil.  Fig.  61.— Hexagon  Indian  Ink.  Fig.  62. — 
“  Lion  ”  Indian  Ink. 

In  cases  where  there  is  much  repetition  of 
a  complicated  detail  in  drawing,  it  is  a 
saving  of  time  to  make  templates  out  of 
soft  wood,  with  which  the  outlines  can  be 
rapidly  drawn  afterwards  by  passing  the 
drawing  pen  round  them.  They  can,  if 
small,  be  shaped  with  a  penknife,  the 
curved  portions  being  smoothed  over  with 
a  file  and  glass-paper.  As  an  instance  of  a 
case  where  this  expedient  is  useful,  take 
the  drawings  for  a  set  of  railway  points 
where  fourteen  or  sixteen  cast-iron  chairs 
have  to  be  shown,  most  or  all  of  them  with 
two  ends  formed  to  one  pattern,  to  draw 
which  with  the  compasses  may  mean  de¬ 
scribing,  in  some  cases,  twelve  separate 
curves  to  each  chair. 

Scales. — Although  scales  are  manufactured 
and  sold  of  various  materials,  notably,  box¬ 
wood,  ivory,  vulcanite,  and  paper,  experience 
seems  to  show  that  for  general  use  the  first 
are  to  be  pi’eferred  before  the  others.  Ivory 
scales  certainly  are  easily  read,  and  are  not 
liable  to  any  serious  changes  in  length  due 


to  atmospheric  influence,  but  they  are 
slippery  to  handle,  and  are  very  expensive, 
and  naturally  they  are  becoming  more  ex¬ 
pensive,  as  the  supply  of  ivory  continues  to 
diminish.  One  of  Stanley’s  boxwood  scales, 
with  its  cleanly  cut  divisions,  will  compare 
very  favourably  with  the  more  expensive 
article  so  far  as  legibility  goes,  and  in  the 
matter  of  expansion  and  contraction  caused 
by  the  varying  heat  and  moisture  of  the 
atmosphere,  there  is  no  fault  to  be  found 
with  boxwood.  Both  vulcanite  and  paper 
are  largely  affected  in  this  way,  and  scales 
made  of  these  materials  are  useless  in  very 
fine  work,  for  they  will  be  found  to  vary 
in  length  from  day  to  day.  Paper  scales, 
despite  this  objectionable  characteristic,  are 
clean,  light,  and  very  cheap,  and  for  large 
scale  drawings,  such  as  builders’  or  ma¬ 
chinists’  details,  they  are  quite  suitable. 

Their  ten¬ 
dency  to  al¬ 
teration  in 
length  may 
be  counter¬ 
acted  to 
some  ex- 
t  e  n  t  by 
coating 
them  on 
both  sides 
with  white 
shellac  var¬ 
nish,  which 
protects 
the  paper 
from  the 
moisture  of 
the  atrno- 
sphere. 
When  thus 
varnished 
they  can 
be  wiped 
clean  with 
a  damp 
cloth  when 
oc  casion 
requires. 
Messrs. 
Cassell  <fc 
Co.  publish 
and  supply 
a  remark¬ 
ably  cheap 
set  of 
eleven  of 
these  card- 
b  o  a  r  d 
strips,  con¬ 
taining  in  all  twenty-four  scales  ready 
varnished,  the  price  of  the  set  being  one 
shilling.  It  is  hardly  necessary  to  point 
out  that  all  drawing  papers  are  sub¬ 
ject  to  expansion  and  contraction,  caused 
principally  by  the  varying  amounts  of 
atmospheric  moisture.  In  cases  of  extreme 
accuracy  it  is  usual  before  commencing  the 
drawing  to  set  out  a  scale  near  one  margin 
of  the  paper,  and  to  use  this  both  in  plotting 
the  work  and  in  taking  measurements  from 
the  completed  drawing.  Thus,  any  change 
in  the  size  of  the  plan  will  be  accompanied, 
generally  speaking,  by  a  corresponding 
change  in  the  scale,  which  is  drawn  on  the 
same  sheet  of  paper.  Even  this,  however, 
cannot  be  depended  upon  to  completely 
counteract  this  evil,  for  recent  experiments 
have  shown  that  the  contraction  or  expan¬ 
sion  may  be  confined  to  one  portion  only 
of  the  paper  ;  or,  worse  still,  while  one  part 
of  the  paper  may  contract  lengthways 
another  portion  may  contract  in  the  direc¬ 
tion  of  the  breadth.  It  is  quite  usual  to 
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find,  even  with  good  qualities  of  drawing 
paper,  a  contraction  equal  to  one  part  in  two 
hundred,  or  a  sixteenth  of  an  inch  in  a  foot. 

In  form,  scales  of  wood  and  ivory  are 
practically  confined  to  two  sections — one,  as 
in  Fig.  54,  where  one  side  only  is  engraved 
upon,  though  both  edges  of  that  side  are 
used.  In  this  form  it  will  be  seen  that  the 
edges  of  the  scale  are  bevelled  so  as  to 
allow  of  the  division  marks  being  brought 
as  near  as  possible  to  the  drawing.  It  is 
evident  that  with  a  thick  scale,  unless  the 
draughtsman  is  careful  to  keep  his  eye 
directly  over  the  scale,  appreciable  errors 
will  be  made  in  reading  from  the  gradua¬ 
tions.  Fig.  55  shows  the  section  adopted 
where  both  sides  are  engraved  upon,  and  as 
eight  scales  are  generally  contained  on  one 
of  these  it  is  a  form  very  generally  met  with 
in  the  drawing  office.  Another  section,  the 
triangular,  shown  in  Fig.  56,  has  three 
edges,  and  so  can  be  made  to  carry  twelve 
series  of  graduations.  It  is  not,  however, 
a  convenient  shape  for  use,  owing  to  the 
sloping  surface  from  which  the  readings 
have  to  be  taken. 

Special  Scales.—' There  are  many  other 
varieties  of  scales  intended  for  special  uses, 
such  as  the  .Computing  Scale,  Protracting 
Scales  with  lines  of  chords,  sines,  tangents, 
etc.,  Gunter’s  Scale,  Fuller’s  Slide  Scale, 
and  others.  These  are  only  likely  to  enter 
into  the  work  of  the  draughtsman  in  very 
exceptional  cases,  and  will  not  be  described 
here.  For  information  with  respect  to  them 
the  reader  is  referred  to  existing  works  of 
a  more  mathematical  character  than  these 
papers. 

Planimeters. — Amsler’s  Planiineter,  shown 
in  Fig.  57,  is  an  instrument  by  which  results 
can  be  obtained  that  are  astonishing  on  a 
first  acquaintance,  and  which  are,  indeed, 
a  source  of  admiration  even  after  that 
familiarity  which  is  supposed  to  “breed 
contempt.”  With  this  instrument,  by 
simply  fixing  the  needle  point,  x,  in  any 
convenient  position  on  a  plan  and  passing 
the  tracing  point,  z,  round  the  boundaries 
of  any  figure,  square,  round,  oval,  irregular, 
crooked,  of  any  shape  whatever,  the  area  of 
the  figure  can  be  read  off  at  once  from  the 
dial,  d,  and  the  rolling  wheel,  w.  Adjust¬ 
ments  are  provided  by,  which  the  area  is 
given  at  once  in  square  inches  or  to  various 
scales.  For  those  who  wish  to  investigate 
the  mathematical  reasoning  of  the  process, 
it  may  be  interesting  to  know  that  in  an 
article  on  “  Planimeters,”  in  “  Spon’s  Dic¬ 
tionary  of  Engineering,”  it  is  treated  pretty 
fully. 

In  the  Amsler’s  Planimeter,  as  described 
above,  the  rolling  wheel  moves  directly  on 
the  drawing  paper  or  tracing  paper  on 
which  the  plan  is  made,  and  some  error 
may  occasionally  arise  from  the  slipperiness 
of  the  glossy  tracing  linen,  or  from  cracks 
and  wrinkles  in  old  plans.  To  obviate  this 
difficulty  a  later  form,  known  as  Hohmann 
Cordi’s  Precision  Planimeter,  has  been  intro¬ 
duced,  in  which  the  rolling  wheel  is  provided 
with  a  smooth  metal  platform  and  does  not 
touch  the  paper  at  all. 

Wheelmefna.— This  is  a  small  and  con¬ 
venient  instrument  for  measuring  lengths 
of  lines,  either  straight  or  crooked,  but  par¬ 
ticularly  likely  to  be  useful  in  the  case  of 
the  latter.  It  consists,  as  will  be  seen  from 
Fig.  58,  of  a  metal  case  measuring  in  the 
size  shown  about  three-quarters  of  an  inch 
across  the  face,  and  containing  a  train  of 
wheels,  which  are  connected  with  a  small 
measuring  wheel  and  two  hands  or  pointers, 
which  indicate  on  a  dial  the  distance 
measured.  In  the  size  shown  a  distance 


of  12  ft.  can  be  measured  with  one  opera¬ 
tion.  The  measuring  wheel  projects  a  little 
way  from  the  bottom  of  the  case,  and  when 
this  wheel  is  rolled  along  the  line  to  be 
measured  the  length  is  indicated  on  the  dial 
in  feet  and  inches.  It  is  of  great  service  in 
measuring  routes  on  maps  and  small  scale 
plans,  as  also  in  girthing  cornices  for  plas¬ 
tering  or  masons’  work.  At  the  back  of 
the  case  is  sometimes  fitted  a  magnetic 
compass,  so  that  the  whole  instrument 
makes  a  very  presentable  and  decidedly 
useful  pendant  for  the  watch-chain. 

Opisometer. — Another  instrument  suited 
for  measuring  curved  lines  is  the  Opis¬ 
ometer,  which  is  a  simpler  and  cheaper 
appliance  than  the  Wheelmefna.  Its  range 
of  measurement  is  not  so  great ;  with  the 
one  shown  in  Fig.  59,  which  is  about  one- 
half  the  size  of  the  instrument,  a  length  of 
about  twenty-four  inches  can  be  measured. 
Even  with  this  limited  range  it  is  a  useful 
instrument  for  its  purpose,  and  is  said  to  be 
much  used  by  continental  military  authori¬ 
ties  for  map  measurements.  It  has  a 
handle  with  a  fork  at  the  bottom,  sup¬ 
ported  in  which  is  a  finely-cut  screw.  The 
measuring  wheel  runs  along  this  screw.  In 
using  the  instrument  the  measuring  wheel 
is  brought  up  to  one  end  of  the  screw,  and  is 
then  traversed  along  the  line  to  be  measured. 
As  there  is  no  indicating  dial  or  counting 
apparatus,  the  instrument  is  then  lifted  off 
the  paper  without  disturbing  the  position 
of  the  wheel,  and  the  instrument  is  then 
passed  along  a  rule  or  scale  in  the  opposite 
direction  to  that  in  which  it  was  first 
traversed.  When  the  wheel  is  stopped  by 
arriving  at  the  end  of  the  screw  from  which 
it  first  started  the  reading  is  taken  from 
the  scale.  In  the  same  figure  will  be  seen 
the  boxwood  case  which  is  used  to  enclose 
the  opisometer,  the  long  handle  being 
allowed  to  project  through  the  hole  in 
the  lid 

Drawing  Pencils. — It  is  the  best  economy 
to  buy  the  most  expensive  pencils  for  use 
in  the  drawing  office.  Either  Faber’s  or 
Cohen’s  best  Cumberland  leads  may  be 
depended  upon  to  work  smoothly  and 
evenly  without  any  grittiness  or  inequality 
of  texture.  For  general  use  those  marked 
H  or  HH  will  be  suitable,  while  for  par¬ 
ticularly  fine  work  HHHHHH  may  be 
necessary.  It  will,  of  course^  be  under¬ 
stood  that  the  number  of  H’s  indicate  the 
relative  hardness  of  the  pencil.  For  the 
rough  sketching  out  of  details  to  full-size 
or  on  a  large  scale,  a  very  soft  lead,  such 
as  BBB,  will  be  found  pleasantest  to  work 
with.  As  to  the  style  of  pencil,  those 
enclosed  in  unvarnished  cedar  are  to  be 
preferred.  Pencils  of  a  hexagon  section,  as 
shown  in  Fig.  60,  have  the  advantage  of 
remaining  where  they  are  placed,  and  do 
not  roll  off  the  sloping  surface  of  the 
drawing  board  or  desk. 

Indian  Ink. — The  genuine  Indian  ink  or 
Chinese  ink  is  made  by  the  natives  of 
China  and  the  East  Indies  by  a  laborious 
and  time-consuming  process,  the  details  of 
which  have  never  been  successfully  mastered 
by  Europeans.  It  is  a  mixture  of  animal 
lampblacks  with  various  gums,  and  when 
genuine  should  be  perfectly  free  from  grit 
and  should  dry  with  a  black,  glossy  hue. 
Another  important  quality — one  which  it 
is  very  difficult  to  secure — is  that  when 
lines  drawn  with  the  ink  have  dried,  it 
should  be  possible  to  pass  a  wash  of  colour 
over  them  without  disturbing  their  clear¬ 
ness  or  smearing  them.  This,  unfortunately, 
is  an  annoyance  which  cannot  be  foreseen, 
even  when  the  highest-priced  qualities  of 


inks  are  used.  The  writer  has  known 
Indian  ink  for  which  half-a-guinea  per 
stick  has  been  paid  run  abominably  when 
washed  with  a  wet  brush,  although  two 
hours  have  been  allowed  to  elapse  between 
drawing  the  lines  and  applying  the  test. 
To  remedy  this  propensity  for  running  or 
smearing  a  strong  solution  of  alum  is 
sometimes  kept  at  hand,  and  a  drop  or  two 
added  to  the  Indian  ink  when  mixed  ready 
for  use.  Solution  of  ammonia  is  also  used 
by  some  draughtsmen  for  the  same  purpose. 
When  a  new  stick  of  ink  is  brought  into 
use  for  the  first  time  some  experienced 
draughtsmen  prefer  to  cut  off'  a  little  of  one 
end  before  commencing  to  rub  the  ink,  as 
it  is  thought  the  interior  of  the  stick  is 
more  likely  to  be  pure  in  quality. 

In  Figs.  61  and  62  are  shown  two  styles 
of  Indian  ink  which  can  generally  be  de¬ 
pended  upon  for  their  quality.  The  first  is 
of  hexagon  section  ;  the  latter  is  smaller  in 
size,  of  an  oval  section,  and  is  ornamented 
with  the  figure  of  something  resembling  a 
fat  poodle,  but  which  by  courtesy  is  styled 
a  “lion,”  and  accordingly  this  shape  is 
known  as  “  lion  ”  ink. 

The  nature  of  the  Indian  ink  prepared 
for  the  draughtsman’s  use  has  much  to  do 
with  the  serenity  of  his  temper  and  the 
quality  of  the  work  turned  out  by  him.  It 
is  impossible  to  do  good  work  with  ink  that 
is  either  too  thin  or  too  thick.  In  the  one 
case  the  lines  will  not  be  truly  black  ;  in 
the  other  the  ink  is  continually  clogging 
in  the  instruments.  To  hit  the  medium 
point  between  these  extremes  can  only  be 
arrived  at  by  experience  ;  and  it  must  not 
be  forgotten  that  after  two  or  three  hours 
of  evaporation  a  small  pot  of  ink  becomes 
much  thickened  by  the  loss  of  water,  and 
requires  thinning  down  again.  Care  should 
be  taken  in  rubbing  the  ink  in  the  first 
place  not  to  press  too  hard  on  the  stick,  as 
small  corners  are  liable  to  be  chipped  off', 
and  a  cover  should  be  kept  over  each  pot  to 
keep  out  floating  dust  anu  prevent  evapora¬ 
tion  as  much  as  possible.  It  is  useless 
attempting  to  mix  up  again  the  remains 
left  in  a  previous  day’s  inkpots,  for  the  dried 
ink  will  not  dissolve  thoroughly,  and,  in 
addition,  contains  the  accumulation  of  dirt 
and  dust  which  it  is  impossible  to  avoid. 
When  the  stick  of  Indian  ink  is  put  away 
the  end  should  be  wiped  dry  on  a  duster, 
or  otherwise  it  becomes  friable,  and  when 
next  used  will  break  away  in  small  frag¬ 
ments.  It  is  thought  by  some  that  the 
colour  of  the  mixed  ink  is  improved  by 
adding  a  little  Prussian  blue  or  indigo  to  it. 

Liquid  Indian  Ink. — Indian  ink  is  to  be 
bought  in  bottles,  mixed  and  ready  for 
using.  It  is,  of  course,  a  little  more  ex¬ 
pensive  to  use  in  this  form  as  a  regular 
thing,  but  its  conveniences  may  fairly  be 
thought  to  counterbalance  the  extra  cost. 
It  is  always  ready;  there  is  no  waiting  for 
ink  to  be  rubbed.  It  is  always  fresh  and 
free  from  dirt,  and  most  important  of  all,  it 
is  remarkably  liquid,  intensely  black,  and 
will  stand  a  vigorous  washing  without  any 
signs  of  smearing.  At  least,  this  is  the 
writer’s  experience  with  Wolff’s  and  Thorn¬ 
ton’s  liquid  inks,  both  of  which  were  sub¬ 
jected  to  severe  tests. 


Cement  foe  Maeble.— Take  plaster-of- 
Paris  and  soak  it  in  a  solution  of  alum  ; 
pour  off  the  alum,  and  bake  the  plaster  in 
an  oven,  after  which  grind  the  mixture  to  a 
powder,  and  use  as  wanted.  When  mixed 
up  with  water,  like  plaster,  and  applied,  it 
sets  hard. 
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JEWELLERS’  ENAMELS  AND  ENAMEL¬ 
LING. 

BY  H.  S.  GOLDSMITH. 

TEANS LUCENT  ENAMELS — METHODS  OF  PREPARING 

the  Ground  for  Same — Bakley  Plank¬ 
ing,  Engine  Turning,  Chasing — Henry  YI.’s 
Gold  Cup — Plique  a  Jour  Enamels — Per- 
tabghar  or  Puetipooe  Enamel  — -  False 
Enamels — Kococo  Work — Niello — Enamel 
Painting  —  Process  of  Preparing  the 
Plate — The  Application  of  Colours,  etc. 

The  preceding  paper  (see  Work,  No.  181, 
Yol.  IV.)  on  “  Enamels  and  Enamelling  ” 
was  mainly  explanatory  of  the  usual  classes 
of  enamels.  This  paper  deals  with  the  more 
uncommon  varieties,  such  as  “translucent 
on  relief,”  plique  k  jour,  and  Pertabghar 
enamels. 

It  will  soon  be  seen  that  the  difference  be¬ 
tween  the  different  classes  is  not  very  great 
— in  fact,  they  are  mainly  refinements  of  the 
doisonnd  or  champ-lev6,  as  we  usually  see 
them  iu  jewellery. 

Translucent  and  Translucent  on  Relief. — 
The  variety  called  “  translucent  on  relief  ”  is 
but  a  natural  outcome  of  the  way  the  ground 
is  prepared  for  all  translucent  enamels.  For 
these  the  ground — being  visible  through  the 
enamel — is  prepared  by  cutting  it  into  some 
regular  pattern  with  a  round  scorper,  or  else 
it  is  engine- turned.  One  or  the  other  of 
these  is  used  for  the  purpose  of  obtaining 
all  the  brilliant  effect  an  enamel  is  capable 
of  giving  when  the  light  is  reflected  with 
varying  shades  of  colour  from  the  many 
surfaces  the  turning  tool  or  scorper  gives. 

For  opaque  enamels  very  little  work  is 
done  to  the  ground,  as,  not  being  seen,  it 
would  be  wasted.  Further  than  some  such 
simple  mechanical  preparation  of  the  ground 
as  engine  turning  or  “barley  flanking,”  we 
jewellers  do  not  go,  as  a  rule  ;  but  it  is  evi¬ 
dent,  on  the  slightest  reflection,  that  it  is 
quite  possible  to  chase  figures  or  any  other 
subjects  in  low  relief  at  a  suitable  depth,  and 
then  to  cover  them  with  a  coloured  translucent 
enamel,  just  as  the  usual  “  engine-turned  ” 
or  barley- flanked  surface  is  covered.  This 
has  been  done  centuries  ago,  and,  although 
strictly  chatnp-leve  work,  still  its  added 
artistic  qualities  have  entitled  it  to  pro¬ 
motion  into  higher  class  —  viz.,  that  of 
“  translucent  on  relief  ”  enamels. 

Henry  Vi's  Cup. — This  variety  of  enamel 
is  much  spoken  of  at  the  time  of  writing,  on 
account  of  the  great  gold  cup  (Fig.  4). 

The  Magazine  of  Art  speaks  of  it  as 
follows  : — “  We  are  enabled  by  the  courtesy 
of  Messrs.  Wertheimer  to  include  a  drawing 
of  this  cup,  which  is  thought  to  have  belonged 
to  Henry  Vl.’s  Treasury.  As  a  royal  relic 
of  the  Sacred  Treasure  of  England,  it  is 
sought  to  acquire  it  for  the  nation  for  the 
sum  of  £8,000 — the  price  paid  by  Messrs. 
Wertheimer.  Of  this  sum  the  Treasury  has 
granted  £2,000,  and  only  about  the  same 
■amount  is  unsubscribed.  Its  history  is  as 
follows  : — A  few  years  ago  a  Spaniard  in 
Paris  sold  this  cup  to  Baron  Pichon,  from 
whom  the  present  owners  purchased  it.  The 
baron  ascertained  its  identity  from  an  in¬ 
scription  on  the  cup.  It  is  believed  to  have 
belonged  to  Charles  V.  of  France,  and 
through  his  grand-daughter  to  have  come 
into  the  possession  of  Henry  V.  of  England. 
The  cup  was  certainly  in  the  Royal  Treasury 
before  the  days  of  the  Tudors,  aud  is  men¬ 
tioned  in  the  inventories  of  Henry  VIII. 
and  Elizabeth.  It  is  thought  that  James  I. 
gave  the  cup  to  Velasco,  the  Spanish  ambas¬ 
sador,  in  memory  of  the  peace  between  his 
-country  and  ours  after  the  destruction  of  the 
Armada.  This  fine  mediteval  specimen  of 


the  goldsmith’s  art  is  enamelled  with 
numerous  scenes  iu  the  life  of  St.  Agnes, 
and  for  many  reasons  we  are  glad  to  say 
that  it  has  been  secured  for  the  British 
Museum,  where  it  can  be  seen  any  week 
day  between  10  and  4  o’clock.” 

This  cup  is  mentioned  here  because 
the  enamels  are  very  splendid  and  ex¬ 
tremely  rich  in  colour.  This  is  only  what 
we  expect ;  for  fine  gold  ought  to  bring  out 
all  the  beauty  and  brilliancy  of  the  colours, 
and  the  cup  is  made  of  fine  gold. 


Fig.  4.— Gold  Cup  enriched  with  “  Translucent 
on  Relief”  Enamel. 


Perhaps  the  next  best  example  to  be  con¬ 
veniently  seen  is  an  old  Italian  casket  in 
South  Kensington  Museum  (No.  706,  1884), 
but  this  is  in  silver  parcel  gilt,  the  “  trans¬ 
lucent  on  relief  ”  enamels  forming  a  series 
of  quatrefoii  plaques  on  its  exterior.  It  was 
in  a  case  on  the  ground  floor  of  the  south 
court,  but  may  be  moved  from  time  to 
time.  This  casket  is  rather  disappointing, 
though,  for  the  enamel  work  does  not  look 
anything  like  so  bright  as  a  green-enamelled 
gold  snuff-box  in  an  adjacent  case,  and  is 
not  to  be  compared  with  the  cup  just  spoken 
of.  Is  not  this  class  of  enamel  worth  repro¬ 
ducing  in  modern 
ornaments  ? 

Plique  cl  Jour. — 
Both  the  classes  of 
enamels  dealt  with 
in  the  last  paper 
—  that  is  to  say, 
Fig.  5.— Diagram  oi  Enamel  champ  -  leve  and 
fixed  transparently,  or  cl0isonn6_are  for 

the  greater  part 
used  with  closed  backs ;  but  there  is  a 
variety  (mostly  cloisonne)  in  which  the 
enamel  is  left  a.  jour — that  is  to  say,  per¬ 
fectly  transparent.  It  is  shown  diagram- 
matically  in  Fig.  5.  The  name  given  to  this 
class  is  “  plique  h  jour,”  aud  if  held  up  to¬ 
wards  a  light  would  have  an  appearance 
much  like  a  stained-glass  window.  There  is 
a  cup  and  cover,  about  6  in.  high,  at  South 
Kensington  Museum  which  shows  this  class 
of  enamelling  very  well ;  it  cost  £400,  and  is 
illustrated  in  Fig.  6.  The  enamel  forms  the 
Gothic  windows  and  the  centre  band.  There 
is  also  lately  added,  in  the  south  court, 
Mrs.  H.  Bolckow’s  bequest,  which  contains, 
among  other  specimens  of  jewellery,  a  pearl 
and  diamond  bracelet  enamelled  “  plique  k 


jour,”  and  there  are  some  Russian  examples 
in  the  collection  of  modern  jewellery  in  the 
western  galleries.  With  regard  to  the 
Bolckow  bequest,  we  are  glad  to  note  that 
this  particular  glass  case  and  the  articles 
in  it  are  splendidly  placed  for  inspection. 
Now,  this  is,  unfortunately,  not  the  rule  for 
jewellery  at  the  Museum.  As  an  instance, 
take  the  interesting  Waterton  collection  of 
rings  in  the  row  of  cases  under  the  Prince 
Consort’s  Gallery;  these  cannot  be  properly 
seen  of  an  evening,  when  most  jewellers  are 
able  to  attend. 

In  the  same  row  of  cases  is  the  Townsend 
collection  of  gems,  which  alone  is  worth 
travelling  miles  to  see ;  and  besides  these 
there  are  very  many  articles  of  interest  in 
those  portions  of  the  Museum  on  the  west 
side  of  Exhibition  Road,  which  closes  at 
from  4  to  6  o’clock,  according  to  the  season. 

Pertabghar  or  Purtipoor  Enamel. — To 
come  back  to  our  explanations  of  the 
various  classes  of  enamel  work,  we  find  that 
there  is  yet  another  kind  of  translucent 
enamel  produced  in  India,  called  the  Per¬ 
tabghar  or  Purtipoor  enamel.  This  is 
made  in  slabs  (generally  green,  sometimes 
blue),  in  which  gold  figures,  etc.,  made  from 
thin  pierced  plate  are  fixed.  It  is  usually 
mounted  in  settings,  so  that  it  can  have  a 
bright  foil  at  its  back.  This  particular  class, 
being  backed,  is  not  strictly  of  the  “  plique  k 
jour  ”  variety,  but  is  interesting  as  showing 
a  rather  uncommon  kind  of  work.  In  fact, 
the  secret  of  its  manufacture  is  said  to  be 
known  to  one  family  only.  It  is  usually 
seen  in  bracelets,  brooches,  and  earrings  ; 
but,  like  all  other  enamel  work,  it  is  used 
for  boxes  and  other  larger  articles.  There 
is  a  w'all-case  full  of  examples  in  the  Indian 
section  of  South  Kensington  Museum. 

False  Enamels  demand  a  word  or  two. 
There  is  a  kind  of  mock-antique  jewel¬ 
lery  often  met  with.  It  is  usually  of  chased 
silver  and  gilt,  set  with  garnets  and  tur¬ 
quoises,  and  is  called  the  “rococo”  style. 
Now  this  is  decorated  in  several  colours 
with  a  kind  of  Aspinail’s  enamel,  or  a  japan, 
and  therefore  is  not,  properly  speaking,  an 
enamel  at  all.  It  is  more  of  a  paint  or 
varnish— not  a  glassy  substance,  as  a  true 
enamel  is — and  if  it  is  exposed  to  heat  at 
all,  then  the  heat  is  something  considerably 
less  than  red  heat.  At  the  first  glance  it 
looks  like  an  enamel,  but  it  is  not,  and  will 
come  off  when  being  washed  out  sometimes. 
The  gilding  solution  clears  it  right  away, 
leaving  no  trace  behind  of  its  former 
beauties. 

Better  than  this,  but  stiff  not  an  enamel, 
is  the  so-called  “  soft  enamel,”  which  is  used 
to  repair  articles  that  must  not  be  made  red- 
hot. 

Niello. — Another  sort  of  decoration  which 
may  be  mistaken  for  enamel  is  Niello  work. 
This  is  much  like  a  duff  black  enamel.  It  is 
used  mostly  with  silver  ornaments  made 
in  Russia  and  India.  Its  composition  is 
silver,  copper,  lead,  and  sulphur — borax  after¬ 
wards  being  added.  Now,  this  is  not  a  mix¬ 
ture,  as  anyone  can  judge,  at  all  resembling 
glass,  as  a  true  enamel  does.  It  does  not 
require,  nor  must  it  be  subjected  to,  great 
heat,  for  the  iead  in  it  would  burn  and 
destroy  the  silver  surrounding  it.  It  is 
wrong,  perhaps,  to  class  Niello  among  false 
enamels,  for  it  is  a  genuine  production, 
and  once  seen  will  not  be  mistaken  for 
enamel. 

Enamel  Painting. — It  would  be  difficult 
to  obtain  higher  authority  on  matters  with 
reference  to  enamel  painting  than  that  of  Mr. 
W.  B.  Essex.  In  a  paper  published  in  the 
Art  Journal  he  says “  The  plate  should  be 
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Jg  in.  to  in.  in  thickness,  and  covered 
'.vith  two  coats  of  enamel  and  one  coat  of 
dux  ”  (flux  being  an  enamel  just  as  the  other 
is,  but  melting  at  a  lower  temperature). 
“  Every  colour  is  mixed  with  a  small  quan¬ 
tity  of  flux,  then,  when  fired,  it  mixes  with 
the  flux  of  the  plate.  The  colours  are  made 
from  certain  metallic  oxides ;  for  some 


Fig.  6. — Cup  with  4  Jour  Enamels,  from  South 
Kensington  Museum. 


metallic  oxides  are  useless,  on  account  of 
the  great  heat  required  to  fuse  them.  The 
colours  are  ground  up,  and  applied  by 
camel-hair  brushes,  oil  of  spike  being 
used  as  the  vehicle.  The  plaque  is  fired 
after  each  layer  of  enamel  paint  is  applied.” 

On  this  one  may  remark  that  the  plate 
seems  very  thick,  and  the  enamel  would  be 
much  more  likely  to  remain  free  from  flaws 
if  a  much  thinner  one  were  used.  Silver  is 


Fig.  7.—  Pertabghar  or  Purtipoor  Enamel  ;  a 
Transparent  variety  of  Enamel,  with  Inlaid 
Gold  Figures,  etc. 

left  out  on  account  of  its  tendency  to  warp 
and  blister,  either  gold  or  copper  being  used. 

In  the  Bolckow  bequest,  at  South  Ken¬ 
sington  Museum,  there  are  two  good  speci¬ 
mens  of  enamel  painting — one  (No.  750, 
1890)  a  portrait  of  Her  Majesty  the  Queen 
by  W.  Essex,  and  a  ring  (No.  746,  1890). 

Perhaps  the  most  instructive  illustration 
of  enamel  painting,  always  on  view,  is  in  a 
series  of  examples  at  Jermyn  Street  Museum 
of  Practical  Geology,  London,  W. 


They  were  prepared  by  W.  Bone,  and  con¬ 
sist  of  eight  examples  illustrating  the  pre¬ 
paration  of  an  enamel  plate,  as  follows  : — 

(1)  Copper  plate  annealed  previous  to  re¬ 
ceiving  the  enamel. 

(2)  Enamel  in  the  block  (two  qualities). 

(3)  Plate  coated  on  both  sides  with  enamel 
applied  in  a  state  of  powder  and  then  fused. 

(4)  Enamelled  plate,  ground  to  a  surface 
before  receiving  a  coating  of  flux. 

(5)  Venetian  glass  beads  and  pipe  used  as 
a  flux. 

(6)  Enamelled  plate,  coated  with  flux 
applied  in  a  state  of  powder  and  then  fused. 

(7)  Enamelled  plate,  coated  with  flux  and 
the  surface  afterwards  ground  and  polished. 

(8)  Enamelled  plate,  finished  with  an 
enamel  painting ;  the  portrait  of  H.  Bone, 
R.A.,  by  W.  Bone. 

With  two  such  noted  men’s  opinions  be¬ 
fore  us,  there  is  nothing  further  to  be  said 
by  one  who  has  only  occasion  to  use  enamels 
in  their  simplest  forms,  as  jewellers  mostly 
do.  However,  we  can  and  do  appreciate 
the  beautiful  paintings  which  have  been  pro¬ 
duced,  and  are  being  produced,  in  this  art. 

There  are  also  at  Jermyn  Street  Museum 
many  other  specimens  of  enamels  in  their 
unapplied  and  applied  states.  In  museums 
and  to  libraries  must  the  student  seek  for 
further  information.  This  paper  is  only 
written  for  an  elementary  stage  of  a  subject 
just  taken  up  by  the  City  and  Guilds  of 
London  Institute,  for  a  class  of  apprentices 
and  journeymen.  It  is  intended  to  do  but 
little  more  than  give  some  idea  of  the 
various  items  mentioned  in  the  syllabus. 

There  are  many  specimens  in  cases  de¬ 
voted  to  enamels  at  each  of  the  museums 
which  are  interesting  to  such  as  are  making 
a  deeper  study  of  enamels  than  we  are  at 
the  present  stage.  In  the  whole  of  the 
papers,  hardly  anything  but  an  explanation 
of  the  simple  every-day  terms  used  in 
enamelling  has  been  attempted. 

Of  the  artistic  employment  of  painted 
enamels,  one  word  may  be  said  to  recall  to 
mind  the  unalterability  of  the  colours  in 
enamels ;  for  a  painting  in  enamel  is  as 
fresh  when  one  hundred  years  old  as  when 
it  was  first  done.  It  is  this  permanence  that 
gives  enamel  painting  its  separate  and  dis¬ 
tinct  place  in  the  temple  of  art ;  and,  pro¬ 
viding  no  physical  damage  is  done  to  the 
fragile  vitreous  substance,  there  is  no  reason 
why  the  pictures  produced  by  its  aid  should 
not  last  for  all  time. 

In  the  next  paper  the  preparation  of  work 
for  enamelling  will  be  considered. 


HOW  PERFUMES  ARE  MADE. 

BY  J.  C.  KING. 

Perfumes  are  mainly  foreign  products,  but 
many  are  genuine  English.  Lavender  water 
made  in  England  is  superior  to  all  others. 
Nice,  Algiers,  and  many  Eastern  cities  have 
special  fame  for  their  perfumes.  Fruits  are 
also  largely  used  for  scents.  In  England, 
sometimes  flowers  are  grown  in  orchards 
under  the  trees,  and  have  been  known  to 
yield  as  much  as  the  fruit  crop  above  them 
for  scent.  There  is  no  material  difficulty  in 
florists  and  farmers,  with  profusion  of  flowers 
in  their  fields  and  hedges,  adding  scent¬ 
making  to  their  by-industries.  Most  flowers 
contain  a  volatile  essence;  these  yield  the 
most  lavish  perfume. 

The  process  by  distillation  is  as  follows  : — 
The  flowers  are  boiled  in  hermetically  sealed 
copper  vessels,  and  the  steam  as  it  condenses 
in  its  passage  through  the  spiral  coil  exudes 


the  essence  drop  by  drop,  which  is  collected 
in  a  small  glass  receiver— if  of  roses,  this  is 
the  “  attar  of  roses;”  the  water  is  a  trade  pro¬ 
duct  known  as  rose-water.  Flowers  vary 
greatly  in  the  quantity  of  essence  they  yield. 
Lavender  and  eucalyptus  are  more  bounteous 
in  yielding  than  most  other  perfumes ;  the 
rose  and  orange  flower  the  least.  These  are 
mostly  mixed  with  alcohol  for  sale.* 

They  are  mixed  with  alcohol  for  com¬ 
mercial  supply,  forming  Eau-de-Cologne, 
toilet-vinegar,  etc.  Some  flowers  have  not 
the  volatile  essence,  and  the  scent  is  got 
from  them  by  a  cold  process,  as  follows — 
say  of  freshly  gathered  violets,  tuberoses, 
jonquils,  jessamine.  They  are  laid  on  pure 
lard  in  ^  in.  layers  in  glass  trays,  and  the 
flowers  are  changed  from  every  twelve  up  to 
twenty- four  hours,  until  the  lard  is  suffi¬ 
ciently  charged  with  the  perfume.  With 
some  flowers,  as  jessamine  and  tuberose,  the 
flowers  are  renewed  fifty  times. 

A  hot  process  is  to  place  the  lard  or  grease 
in  a  copper  with  the  flowers,  and  boil  them 
slowly  till  the  operator  thinks  the  fat  is  per¬ 
meated  with  the  odour  of  the  flowers.  This 
may  be  distilled,  and  the  condensed  extract 
of  the  scent  obtained.  But  many  scents 
called  pear,  apple,  citron,  etc.,  are  from 
chemical  organic  compounds  unconnected 
with  these  fruits. 


FAG-SIMILE  DUPLICATES  OF  COINS. 

BY  W.  W. 

Dissolve  isinglass  glue  with  brandy,  and 
pour  it  thinly  over  the  medal,  coin,  etc.,  so 
as  to  cover  its  whole  surface  ;  let  it  remain 
on  for  a  day  or  two  till  it  has  thoroughly 
dried  and  hardened,  and  then  take  it  off, 
when  it  will  be  fine,  clear,  aud  as  hard  as  a 
piece  of  Muscovy  glass,  and  will  have  a  very 
elegant  impression  of  the  coin.  It  will  also 
resist  the  effects  of  damp  air,  which  occasions 
all  other  kinds  of  glue  to  soften  and  bend  if 
not  prepared  in  this  way.  Here  is  a  material 
not  too  expensive  and  easily  made,  for  all 
that  is  wanted  is  the  glue  and  brandy  put 
together  into  a  suitable  bottle  and  allowed 
to  mix  itself,  the  proportions  being  regulated 
by  either  adding  more  brandy  if  too  thick, 
and  if  too  thin  add  more  glue. 

Anyone  wishing  to  form  a  collection,  either 
for  his  private  pleasure  or  to  help  in  form¬ 
ing  one  for  public  view,  can  do  so  with  little 
cost  except  time,  and  very  often  it  is  easy 
enough  to  borrow  a  coin  to  take  a  f ac-simile, 
while  to  buy  it  would  in  most  cases  be 
impossible. 


WRINKLES. 

Wall-Paper  Vermin.— A  hint  to  paper- 
hangers  to  prevent  vermin  breeding  after 
the  paper  is  hung  :  Put  a  little  alum  in  the 
paste. 

Outhouse  Whitewash. — To  keep  out¬ 
houses  used  for  cattle,  rabbits,  or  poultry 
healthy,  whitewash  them  with  a  whitewash 
made  of  lime,  in  the  proportion  of  I  lb.  of 
sulphate  of  lime  to  one  bushel  of  lime,  and 
mix  well  so  as  to  remove  all  lumps. 

Glue. — A  good  liquid  glue,  that  is  always 
ready,  may  be  made  by  dissolving  shellac  in 
naphtha  in  a  wide-mouthed  bottle. 


*  For  rose  essence,  it  takes  25,000  kilos  of  flowers 
to  yield  1  kilo  of  essence;  neroli,  1,000  kilos  to  yield 
1  kilo;  geranium,  1,000  kilos  to  yield  1  kilo  ;  orange 
leaf  (bitter),  1,000  kilos  to  yield  1  kilo;  mint,  1,000 
kilos  to  yield  0750  kilo. 
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HOW  TO  MAKE  AN  ELECTRIC  BELL 
WITH  ONE  COIL. 

BY  J.  T. 

As  no  description  of  an  electric  bell  of  this 
class  has  appeared  in  this  magazine,  it  may 
be  of  interest  to  some  of  the  readers  to  know 
how  it  is  constructed. 

Fig.  1  shows  the  bell  complete,  from  which 
it  will  be  seen  that  there  is  only  one  coil  of 
wire,  instead  of  two,  and  that  the  cast-iron 
ends  of  the  core  form  the  poles  of  the  mag¬ 
net.  In  other  respects  it  is  the  same  as  an 
ordinary  electric  bell.  The  frame  is  of  cast 
iron,  in' one  piece,  the  core  and  ends  of  the 
magnet  being  in  the  centre,  as  shown  in 
Fig.  2,  which  is  a  side  elevation  of  the  frame. 
A  projection  is  cast  on  at  the  top  end,  for- 
fixing  the  spring  which  carries  the  armature 
to,  and  another  at  the  lower  end,  on  which 
the  gong  is  screwed.  Fig.  3  is  a  plan  of  the 
frame. 

The  frame,  gong,  armature,  hammer,  and 
spring,  also  the  wire  and  case,  may  be  pur¬ 
chased  for  2s.  3d.  Two  binding-screws  or 
terminals  will  also  be  required. 

The  core  and  inner  faces  of  the  magnet 
ends  should  be  covered  with  tape,  to  insu¬ 
late  them.  If  the  tape  is  steeped  in  melted 
paraffin  wax,  it  can  be  fixed  by  applying  a 
hot  iron  to  it.  A  hole  is  drilled  in  the  end 
of  the  bell-pillar,  tapped,  and  a  screw  fitted, 
to  hold  the  bell ;  also  drill  two  holes  in  the 
frame  for  screwing  it  to  baseboard,  and 
two  holes  in  the  projection  for  carrying  the 
armature  spring.  These  must  be  tapped, 
and  have  two  set-screws  fitted  into  them. 
The  positions  of  these  holes  are  shown  in 
Figs.  2  and  3. 

Then  commence  to  wind  the  wire  on  the 
core.  It  should  be  No.  28  silk-covered  wire. 
It  should  be  closely  and  evenly  wound,  and 
as  many  turns  should  be  put  on  as  will 
bring  tiie  wire  to  the  level  of  the  ends  of 
the  core,  leaving  about  3  in.  at  each  end  for 
connections. 

The  spring  must  next  be  fixed  to  the 
armature  by  two  small  set-screws,  the 
armature  being  drilled  and  tapped.  The 
spring  is  a  piece  of  springy  brass,  which  is 
platinised,  and  will  require  a  piece  of 
platinum  soldered  on  the  end.  The  end  is 
bent  outwards  to  meet  the  contact  screw, 
and  two  holes  must  be  drilled  in  the  end  of 
the  spring  to  fix  it  to  the  frame.  A  refer¬ 
ence  to  Fig.  1  will  show  the  spring  in 
position. 

The  hammer  and  shank  are  screwed  into 
the  end  of  the  armature,  and  the  shank  is 
bent,  as  shown,  in  such  a  manner  that,  when 
the  armature  is  against  the  poles  of  the 
magnet,  the  hammer-head  touches  the  bell. 
The  bell  is  fixed  on  the  pillar  by  a  set¬ 
screw. 

A  baseboard  of  mahogany,  A  in.  thick, 
and  cut  to  the  form  shown,  must  be  pro¬ 
vided,  and  the  frame  screwed  down  to  it. 

Then  make  the  contact-pillar  out  of  a 
piece  of  L- shaped  brass,  X3X  in.  thick  and  1  in. 
high.  Fix  a  brass  screw,  with  milled  head 
on  it,  at  the  level  of  the  centre  of  the  spring. 
The  end  of  the  screw  must  have  a  piece  of 
platinum  soldered  to  it,  or  a  small  hole  may 
be  drilled  in  the  end  of  the  screw  and  a 
piece  of  platinum  wire  soldered  into  it,  the 
end  of  the  wire  projecting.  Fix  in  the 
pillar,  at  right  angles  to  the  brass  screw,  a 
small  steel  set-screw  to  keep  the  brass  screw 
in  position.  It  is  fixed  to  the  baseboard 
by  a  screw,  but  it  must  not  touch  the  metal 
frame.  Fix  two  binding-screws  at  the  top 
end  of  the  baseboard,  and  also  fix  under 
them  two  strips  of  thin  sheet-brass,  11  in. 


long,  as  shown  in  Fig.  1.  The  wires  from 
the  ends  of  the  magnet  must  have  the 
covering  stripped  off  ^-in.  at  the  ends,  and 
cleaned  with  emery-cloth,  and  formed  into 
a  ring,  one  of  which  is  screwed  down  to  one 
of  the  brass  strips,  and  the  other  on  one  of 
the  screws  in  the  end  of  the  spring  ;  also 
solder  a  short  length  of  wire  to  the  contact- 


Fig.  1. — Electric  Bell  with  the  CoiL 


pillar,  and  fix  the  other  end  to  the  brass 
strip  from  the  other  binding-screw.  These 
wires  should  all  be  made  into  coils  on  a 
piece  of  round  stick,  as  shown.  The  spring 
should  be  made  to  touch  the  end  of  the 
screw,  when  the  armature  is  Xgin.  from  the 
poles  of  the  magnet. 

A  wood  cover,  shown  by  the  dotted  lines, 
may  be  fixed  with  screws,  or  two  small 
hasps,  as  shown. 


Fig.  2. — Side  Elevation  of  Frame.  Fig.  3.— Plan 
View  of  Frame. 


AMATEUR’S  PANELLED  DADO. 

BY  MARK  MALLETT. 


Panelling  a  Dado  by  a  Simple  Method- 
Materials  —  Construction  —  Decorative 
Panels— Finishing— Fixing. 

Panelling  a  Dado  by  a  Simple  Method. — 
It  must  often  occur  to  the  amateur  decorator, 
when  he  pastes  up  a  paper  dado  against  his 
wall,  that  he  is  producing  but  a  flimsy  sub¬ 
stitute  for  the  real  thing.  A  proper  dado 
should,  of  course,  be  in  wood  ;  yet  to  make 
one  in  panelled  wood  would  be  a  serious,  if 
not  an  impracticable,  undertaking  for  the 
ordinary  amateur,  whose  tools  will  be  few, 
and  whose  skill  limited.  This  is  supposing 
the  panelling  to  be  of  the  usual  and  ortho¬ 
dox  kind.  There  is,  however,  a  method  by 
which  a  wooden  dado  may  be  set  up  which 
shall  have  the  effect  and  the  strength  of 
genuine  panelling,  but  which  offers  no  diffi¬ 
culties  of  construction ;  and  this  method  it 
is  proposed  to  explain.  Fig.  1  shows  the 
manner  of  work  which  may  be  produced 
by  it. 

Its  principle  is  simply  this  :  Tv’o  layers  of 
thin  board  are  used,  laid  with  the  grain  of 
the  one  crossing  that  of  the  other  so  far  as 
may  be  practicable,  and  these  are  fastened 
together  with  a  liberal  allowance  of  screws. 
These  screws  are  driven  from  the  front ;  no 
attempt  is  made  to  hide  them,  and  they  are, 
in  fact,  so  disposed  as  to  assume  a  decorative 
character.  The  manner  in  which  this  plan 
is  carried  out  in  the  example  before  us  is 
clearly  illustrated  in  the  sections  which  ac¬ 
company  the  elevation.  Fig.  1  is  on  a  scale 
of  1  in.  to  the  foot ;  the  other  diagrams  are 
on  a  2  in.  scale. 

Materials. — It  is  presumed  that  soft  wood 
will  be  used,  and,  in  preference,  pine.  There 
is  certainly  no  reason  why  hard  wood  should 
not  be  used  if  desired,  except  that  that  class 
of  workmen  for  whose  benefit  this  design  is 
specially  intended  will  find  their  difficulties 
much  increased  thereby ;  whereas  if  they 
use  pine,  and  buy  their  boards  ready  planed, 
thej  may  get  on  easily  and  rapidly.  The 
skirting-board  at  bottom  is  of  f  in.,  and  the 
surbaseat  top  of  1  in.  stuff,  all  the  remainder 
is  A  in.,  that  which  forms  the  panels  being 
of  matchboarding.  Thoroughly  seasoned 
board  is  essential  for  this  work.  No  nails 
or  brads  of  any  kind  will  be  used,  and  only 
a  very  few  of  the  ordinary  flat-headed 
screw’s  ;  black  screw’s  with  round,  projecting 
heads  will  be  the  sort  required,  and  these 
will  be  wanted  in  considerable  numbers. 

Construction. — Our  dado  has  a  height  of 
4  ft.  3  in.  Along  its  bottom  is  a  skirting- 
board  which  projects  lx  in.  from  the  wall. 
Above  this  is  a  range  of  larger  panels  1  ft. 
wide  and  2  ft.  2  A  in.  high,  v’hich  are  sepa¬ 
rated  by  stiles  4  in.  wide  and  1  ft.  9J  in.  high. 
Higher  is  a  smaller  range  of  panels  4f  in. 
square.  The  surbase  at  the  top  projects  2  in. 
from  wall. 

Each  pair  of  matchboards  at  back  of  the 
panels  is  15  in.  wide.  In  the  sections  they 
are  drawn  4ft.  2in.  long — that  is,  long  enough 
to  reach  from  surbase  to  floor  ;  if,  however, 
circumstances  should  render  it  desirable, 
their  low’er  ends  may  be  shortened  by  6  in. 
without  materially  weakening  the  work. 
Upon  these  the  skirting-board  is  screw’ed 
dovm  as  shown. 

The  stiles,  wffien  screwed  in  place,  do  not 
project  so  far  by  -j-  in.  as  the  skirting-board 
on  which  their  bottoms  rest.  Their  sides 
should  either  be  chamfered,  or  worked  with 
a  gouge  to  a  hollow  moulding.  In  the  dia¬ 
grams  the  latter  plan  is  shown,  as  adopted 
here  and  in  most  other  parts  of  the  work. 
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On  the  heads  of  the  stiles  comes  a  hori¬ 
zontal  board  9  in.  wide,  its  lower  side  being 
sawn  out  to  form  ornamental  heads  to  the 
panels.  On  this  rest  the  short  stiles  of  the 
small  panels.  The  row  of  panels  is  divided 
into  pairs  by  stiles  of  the  same  width  as 
those  below,  and  the  panels  forming  each 
pair  are  separated  by  a  narrower  stile  of  2J 
in.  Between  these  panels  and  the  surbase 
j  is  a  second  cross-board  5  in.  wide,  and  to 
this  and  to  the  heads  of  the  panel  backs  the 
surbase  is  screwed  with  fiat-headed  screws. 

The  surbase  is  a  strip  of  1  in.  board  2  in. 
wide.  In  Fig.  2  we  have  it  in  section,  with 


for  a  dado,  has  suggested  that  he  would  like 
it  to  include  a  row  of  tiles  near  the  top.  His 
idea  was  too  good  to  be  overlooked  ;  these 
panels  will  hold  5  in.  tiles,  the  front  layer 
of  wood  overlapping  just  sufficiently  to  hold 
them  in  place.  If,  however,  tiles  are  used, 
the  ornamental  scollops  should  be  omitted 
and  a  chamfer  substituted,  as  in  Fig.  9. 
E.  R.  A.  will  find  all  the  measurements  in 
this  design  tally  with  his  space. 

Finishing. — If  the  situation  and  surround¬ 
ings  admit  of  so  much  black,  our  dado  will 
look  well  ebonised  throughout.  In  this 
case,  the  ebonising  will  be  done  before  the 


cross-boards.  These  plugs  should  be  put 
into  the  brickwork  at  regular  intervals,  so 
that  the  large  round-headed  screws  to  be 
driven  into  them  may  have  a  part  in  the 
decorative  effect,  as  is  shown  in  Fig.  1. 


NOTES  FOR  WORKERS. 

The  subscription  for  the  use  of  a  telephone  in. 
London  is  £20  a  year. 

There  has  been  an  extensive  subsidence  of  the 
ground  of  the  Barrier  silver  field  in  New  South 
Wales,  Australia. 


Panelled  Dado.  Fig.  1. — Elevation  of  Dado.  Fig.  2. — Upper  Half  of  Section  on  Line  AB.  Fig'.  3. — Lower  Half  of  Section  on  Line  A  B.  Fig.  4. — Upper 
Tffa.if  of  Section  on  Line  G  D.  Fig.  5.— Lower  Half  of  Section  on  Line  C  D.  Fig.  6.— Section  on  Line  F.  F.  Fig.  7.— Section  on  Line  G  H.  Fig.  8.— 
Ornamental  Details  of  Surbase.  Fig.  9.— Alternative  Small  Panel  with  Tile. 


its  lower  front  corner  chamfered  off,  as  it  is 
above  the  panels.  Above  the  stiles  the 
corner  is  retained  and  notched  into  an  orna¬ 
mental  zigzag.  The  decoration  of  the  sur¬ 
base  is  shown  on  the  larger  scale  in  Fig.  8. 

Panel  Decoration.—  The  smaller  panels 
may  be  left  plain  like  the  larger  ones,  and 
probably  will  be  so  if  the  whole  dado  is 
painted  ;  or  they  can  be  made  more  orna¬ 
mental  by  backing  them  with  gold-lacquered 
Japanese  leather  paper— the  paper  being  in¬ 
serted  before  the  two  layers  of  board  are 
screwed  together.  Should  the  whole  dado 
be  ebonised,  this  treatment  will  have  an 
excellent  effect. 

Or,  again,  these  small  panels  may  be 
backed  with  tiles.  A  correspondent  of 
Work  (E.  R.  A.),  who  has  asked  for  a  design 


final  screwing  together,  the  pieces  being  put 
under  weights  till  dry  to  prevent  warping, 
and  polished  before  being  re-screwed.  Other¬ 
wise,  the  dado  may  be  stained  to  a  lighter 
or  darker  shade,  or  it  may  be  painted,  and 
should  this  be  done,  a  good  scheme  of  colour 
for  it  will  be  :  black  for  surbase  and  skirting- 
board,  dark  sage-green  for  stiles  and  cross¬ 
boards,  and  a  lighter  sage-green  for  panels— 
that  is,  if  the  surroundings  will  permit  of 
these  colours. 

Fixing. — The  woodwork  will,  of  course, 
be  screwed  together  before  fixing  to  the 
wall.  At  intervals  of  about  a  yard,  the 
skirting-- board  should  be  do  welled  to  the 
floor.  The  wall  should  be  plugged  with  a 
row  of  elm  plugs  opposite  to  the  skirting- 
board,  and  another  opposite  to  one  of  the 


The  Austrian  Minister  of  War  intends  to  found 
an  aeronautic  institution  for  purposes  of  war. 

A  black  enamel  for  wood  : — Prime  the  wood 
with  linseed  oil,  turpentine,  and  white  lead  ;  give 
it  two  or  three  coats  of  black,  mixed  with  copal 
varnish  and  turpentine  ;  rub  it  down  dry  with 
pumice-stone  and  water,  and  varnish  with  copal. 
To  obtain  a  perfect  smoothness,  again  rub  down, 
and  polish  with  oil  and  rotten-stone. 

Iron,  zinc,  tin,  and  silver  have  no  action  what¬ 
ever  on  indiarubber,  whereas  lead,  aluminium,  and 
platinum  act  slightly  on  it,  copper,  of  all  metals, 
having  the  most  deleterious  action. 

The  specific  gravity  of  aluminium  is  2'5G,  in¬ 
creasing  on  hammering  to  2'G7,  whilst  that  of  silver 
is  10 '5,  and  of  gold  19 '3. 

Efforts  are  being  made  to  bring  about  a  parade 
by  24,000  bicyclists  at  the  Chicago  Columbian 
Exposition. 


4/2 


WORK. 


[No.  186 — October  8,  1892. 


Technical  Education  adapted  to  the 
Latest  Requirements. 

Messrs.  Cassell  &  Company  have  the  pleasure 
to  announce  that  they  have  arranged  for  the 
publication  in  Monthly  Parts,  price  6d.,  of  an 

ENTIRELY  NEW  WORK, 

UNDER  THE  TITLE  OF 

CASSELL’S 


lew  Technical  Educator, 

Which  will  be  distinguished  by  the  following  new 
features : — 

NEW  ARTICLES  written  by  Authors  of  great 
practical  experience. 

NEW  ILLUSTRATIONS  expressly  prepared  for 
the  Work. 

NEW  COLOURED  PLATES. 

CONVENIENCE  OF  SIZE,  being  the  same  as 
“Cassell’s  New  Popular  Educator.” 
CLEAR,  READABLE  TYPE. 

PART  1  ready  Oct.  26,  1892,  price  6d. 


With  Part  I  will  be  issued  a  large  and  striking  Presenta¬ 
tion  Plate,  consisting-  of  a  handsome  reproduction  oj 
“The  Industrial  Arts  applied  to  Peace,”  by  Sir 
Frederick  Leighton,  P.R.A.,  reproduced  from  the 
xresco  at  South  Kensington  ;  and  the  Part  will  also 
contain  a  Coloured  Plate  of  the  Bessemer  Steel 
Process. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


KING’S  COLLEGE,  LONDON. 

Wood  Carving  Classes,  carried  on  by  the  Worshipful 
Company  of  Carpenters,  in  conjunction  with  the  Council  of 
the  College,  are  held  on  Mondays,  Wednesdays,  and  Fridays, 
from  2  till  5  ;  and  on  Monday  and  Wednesday  evenings  from 

7  till  9.  Fees  for  the  Term  : — For  i  day  per  week,  £i  is. ; 
2  days  per  week,  £2  2s.  ;  3  days  per  week,  £?.  12s.  6d. ;  1 
evening  per  week,  10s.  6d.  ;  2  evenings  per  week,  18s.  6d. 

Students  nominated  by  the  Carpenters*  Company  are 
admitted  at  half  fees  to  the  day  classes. 

Michaelmas  Term  will  commence  on  Monday,  Oct.  10th. 
Ladies  may  attend  these  classes  under  special  circumstances, 
but  a  class  exclusively  for  ladies  is  carried  on  at  the  ladies’ 
department  of  King’s  College,  13.  Kensington  Square,  W. 

Students  are  provided  with  tools  free  for  their  first  term  ; 
and  prizes,  consisting  of  Silver  Medals,  Bronze  Medals,  and 
Certificates  of  Merit,  are  awarded  annually  in  July,  pro¬ 
vided  the  works  are  sufficiently  meritorious.  Prizes  gained 
by  students  during  the  last  Academical  Year  will  be  distri¬ 
buted  in  the  theatre  of  the  College  on  Friday,  Oct.  7th,  at 

8  p.m.  Further  particulars  of  Stanton  W.  Preston,  Esq., 
Carpenters’  Hall,  London  Wall,  E.C.  ;  or  of  J.  W.  Cunning¬ 
ham,  Esq.,  Secretary,  King’s  College,  Strand,  W.C. 
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BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 


HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BlRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  q 

and  marble  veins  to  any  painted  surface, 

completely  surpassing  all  hand  work,  yrjg 

on  account  of  its  perfect  xz- ^ 

semblance  to  the  natural  yr  ,  ° 

and  varnish 

wood,  and  its  highly one  yard  takes  five 
artistic  finish.  minutes  ;  cost  of  mate- 

^  rial  only  id.  Send  Is.  6d. 

for  sample  yards  of  different 
Oak  Grains,  or  2S.  6d.  for  sample 
r°N  and  samples.  See  Article  in  this 
Paper  of  July  4th,  1891.  Over  100 
designs  in  wood  and  marble.  Various 
shades  and  grains  to  select  from. 


G-H203R.G-3E2  EMGEI,, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 

BE  WARE  of  useless,  spurious  imitations. 


I8 BeJe  Sauva<je,  Ludgate  mil ,  London,  at 
'' eine*dfiy  morning,  and  should  be  obtainable 
latest*0  lCre  hovX  the  United  Kingdom  on  Friday  at  the 


liCKMS  UK  SUBSCRIPTION. 

(Sent  -post  free  to  any  part  of  the  world.) 

8  months,  free  by  post  . is.  8d. 

6  months,  „  ..  „  ss"  3d* 

12  months,  „  ^  6s*.  6d! 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  Loudon,  to  Cassell  and  Company,  Limited. 


Terms  for  the  Insertion  of  Advertisements  in  each 


*  *  fi.  &.  Ja  i  J  00  U  K.  s  d 

One  Page . T2  0  0* 

Half  Page . 6  10  0 

quarter  Page  --------  s  12  6 

Eighth  of  a  Page  -.  --  -  --117  6 

One-Sixteenth  of  a  Page  -  -  -  -  .  -  1  0  0 

In  Column,  per  inch  -  -  -  .  -  -  0  1C0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions .  or  a  series  of  insertions, 
by  special  arrangement. 

***  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 

*«*  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  he  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Gog  and  Magog  Decoration. — The 
Gresham  Committee  have  decided  to  deco¬ 
rate  the  internal  walls  of  the  Royal  Ex¬ 
change,  by  depicting  on  the  twenty-four 
panels  scenes  from  the  history  of  the  City. 
The  plan  adopted  is  to  call  in  the  aid  of 
some  of  our  leading  English  artists  to  paint 
the  panels.  Why  could  not  the  committee 
also  let  some  other  professions  have  a  turn  as 
well  as  painters  ? — say,  some  of  our  workers 
in  mosaic,  in  metal,  in  repousse  work,  in 
marquetrie,  pottery,  and  other  decorative 
arts — and  then  the  panels  would  not  only 
illustrate  the  history  of  the  City,  but  also 
be  examples  of  the  progress  of  many  depart¬ 
ments  of  art  in  the  nineteenth  century.  For 
instance,  scenes  in  mosaic  would  possibly  be 
more  durable,  and  stand  the  ravages  of  time 
better,  than  paintings  in  oil. 


Workers’  Amusements.— There  is  some¬ 
thing  pathetic,  if  not  tragical,  about  the  life 
of  the  working  man.  He  builds  magnificent 
mansions  that  he  is  fated  never  to  occupy. 
He  constructs  luxurious  lounges  for  others, 
less  tired  than  himself,  to  recline  on.  He 
makes  the  metal  or  shapes  the  timber  out  of 
which  musical  instruments  are  ultimately 
formed,  yet  the  only  music  that  his  life  is 
set  to  is  the  hum  of  the  workshop  machinery. 
Adequate  provision  is  made  for  the  recrea¬ 
tion  and  enjoyment  of  other  classes,  but  for 
the  working  classes  no  one  cares  to  cater. 
For  them  there  are  few  light  recreative 
pursuits  of  an  elevating  kind,  and  they  are 
usually  left  to  their  own  resources  in  the 
ale-house  taproom.  While  there  are  many 
who  are  jaded  with  a  continual  round  of 
pleasure  and  know  not  which  way  to  turn  for 
a  new  excitement,  there  are  others  jaded 
with  work,  and  in  a  constant  worry  over  the  { 
necessaries  of  life.  This  latter  class  is  by  j 
far  the  most  numerous,  and  is  now  in  posses¬ 
sion  of  great  power  in  the  community.  That 
it  should  have  the  leisure  and  the  oppor¬ 
tunity  of  healthful  enjoyment  is  a  matter  of 
the  greatest  national  concern.  It  ought  not 
to  be  an  uncommon  sight  for  a  working  man 
to  be  seen  taking  a  free  and  independent 


stroll  in  our  principal  thoroughfares  ;  now 
he  is  occasionally  to  be  seen  there,  but 
hurrying  on  with  a  bag  of  tools  on  his  back, 
ami  evidently  anxious  to  disappear.  Toil 
is  honourable,  and  there  is  no  reason  why 
the  workman  in  his  corduroys  should  hold 
his  head  less  high  than  the  wearer  of  broad¬ 
cloth.  Suitable  amusements  for  working 
men  are  much  wanted. 

Brain-work. — For  perfect  vigour  and 
activity  of  the  brain  it  is  necessary  that  it 
should  be  well  supplied  with  blood — well  fed, 
in  fact — and  when  the  circulation  slackens 
mental  force  will  diminish.  Dr.  Lauder 
Brunton  has  found  that  when  through  ex¬ 
haustion  he  is  unable  to  write  an  article  in 
the  usual  sitting  position,  that  his  ideas  will 
flow  freely  if  he  lays  his  head  down  on  the 
writing-table,  thus  facilitating  the  course  of 
blood  to  the  brain.  We  do  not  think,  how¬ 
ever,  that  he  is  justified  in  concluding  that 
he  has  discovered  the  secret  of  how  to  have 
ideas  at  will.  A  tired  man  employed  in  any 
kind  of  work,  mental  or  physical,  may,  by 
stimulant  of  some  sort,  or  its  equivalent, 
prolong  his  time  of  labour,  but  it  is  at  the 
cost  of  his  reserve  of  strength.  To  follow 
out  Dr.  Brunton’s  method  of  getting  the 
blood  to  the  brain  by  obviating  tbe  resistance’ 
due  to  gravitation  under  which  the  wearied 
heart  flags,  we  may  assume  that  after  a  while 
it  will  not  maintain  active  circulation  even 
in  the  recumbent  head,  and  ultimately  to 
get  a  flow  of  ideas  to  the  last  it  would 
become  necessary  to  be  suspended  head 
downwards — but  what  does  this  all  mean  if 
it  is  not  a  suggestion  for  wearing  out  the 
recuperative  force  of  the  system  ?  Under 
the  influence  of  alcoholic  or  other  stimulus 
an  abnormal  amount  of  work  may  be  done, 
but  it  will  be  followed  by  a  period  of  ex¬ 
haustion,  and  work  so  done  is  never  so  good 
as  that  performed  under  natural  conditions. 

Chain  Overhauling. — Among  import¬ 
ant  things,  the  regular  overhauling  of 
chains,  chain-slings,  and  crane-hooks,  as 
well  as  shackle-bolts,  is  one  that  demands 
the  regular  and  prompt  attention  of  en¬ 
gineers  and  others  in  charge  of  cranes,  etc. 
All  parts  should  be  taken  into  the  black¬ 
smith’s  shop  and  passed  through  the  fire 
carefully — that  is,  they  should  be  allowed 
to  attain  a  blood-red  heat  and  then  to  cool 
of  their  own  accord.  Each  link  should  be 
carefully  looked  at,  and  if  worn,  a  fresh 
link  made  and  put  in.  Flaws  may  be  more 
easily  detected  by  adopting  this  method. 
The  process  of  annealing  will  cause  a  flaw 
to  open,  and  be  more  distinctly  seen  than 
when  the  iron  is  cold,  with,  perhaps,  a 
coat  of  tar  smeared  over  its  surface.  Con¬ 
necting-rod  keys,  cotters,  etc.,  should  be 
also  annealed  every  time  an  engine  is  over¬ 
hauled.  The  reason  for  observing  this 
simple  custom  is  that  by  the  constant 
tensile  strain  on  the  links  of  chains,  etc., 
the  fibre  of  the  wrought  iron  becomes 
more  and  more  crystallised,  and  in  time 
closely  resembles  the  grain  of  cast  iron  at 
its  fracture.  By  beating  the  chain  or  other 
article  for  treatment,  the  annealing  process 
loosens  the  strained  molecules,  thus  enabling 
the  wrought  iron  to  regain  its  lost  qualities. 
Chains  that  are  at  work  every  day  should 
be  annealed  once  every  three  months  to 
prevent  accidents.  The  cross-head  key  of  a 
large  mill  engine,  after  having  been  annealed 
in  this  manner,  has  been  known  to  reveal  a 
deep  flaw  extending  halfway  through  the 
key.  This  would  have  caused  great  damage 
had  it  broken  when  the  engine  was  running, 
to  say  nothing  of  loss  of  life. 
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HOW  TO  MAKE  A  XYLOPHONE. 

BY  MUNIO. 

In  accordance  with  a  promise  made  to 
several  correspondents  in  “  Shop,”  I  now 
give  a  description  of  a  Xylophone 
which  I  have  had  the  opportunity 
of  constructing.  It  consists  of  a 
number  of  pieces  of  rosewood, 
arranged  in  the  manner  shown  in 
Fig.  1,  which  form  the  notes. 

These  pieces  of  wood  are  slung 
together  with  whipcord.  They  are 
laid  on  three  straw  ropes  to  insu¬ 
late  them,  and  these  straw  ropes 
are  generally  fixed  on  a  frame. 

The  notes  are  played  by  two 
beaters  of  boxwood,  the  player 
standing  in  front  of  the  naturals, 
and  playing  the  air  with  the  right 
hand  and  the  bass  with  the  left 
hand.  It  may  be  played  as  a  solo 
instrument,  or  with  piano  or  other 
accompaniments  ;  and  in  the 
hands  of  a  skilful  player  some 
very  good  effects  may  be  got  from 
it.  The  notes  are  made  of  rose¬ 
wood,  1§-  in.  wide  and  |  in.  thick, 
rounded  on  the  top  side  as  shown 
in  Fig.  2.  The  lengths  of  the  two 
lowest  and  highest  notes  are 
marked  on  the  drawing,  which  is 
one-fourth  full  size.  I  should 
recommend  the  addition  of  five 
notes  at  the  lower  or  left-hand 
end  down  to  c,  and  five  at  the 
up  to  D.  This  will  give  it  a  compass  of 
two  and  a  quarter  octaves,  making  the 
lower  notes  correspondingly  longer  and  the 
top  ones  shorter.  If  rosewood  cannot  be  pro¬ 
cured,  oak  or  pitch-pine  may  be  substituted, 
and  to  make  the  tone  more  even  they  should 
all  be  cut  from  the  same  plank  ;  they  should 
also  be  free  from  knots.  A  hollow  £  in. 
wide  and  £  in.  deep  is  cut  across  the  under 
side  of  each  note  in  the  centre,  as  shown  in 
Fig.  3.  Bore  holes  in.  from  the  ends  of 
the  longest  notes,  and  1  in.  from  the  ends  of 
the  shortest  notes,  for  the  cords  to  pass 
through,  as  shown  by  the  dotted  lines  in 
Fig.  1. 

Three  pieces  of  whipcord  are  passed 
through  the  holes,  and  the  centre  one  may 
have  knots  made  between  each  note,  to  keep 
them  apart.  The  ends  of  the  cords  are  put 
through  a  small  washer  or  button,  and 
knotted. 

The  straw  ropes  are  about  |  in.  diameter, 
and  are  made  in  the  following  manner  : — A 
quantity  of  good  clean  long  straw  is  pro¬ 
cured  and  the  heads  cut  oil' ;  then  draw  it 
through  the  hands  to  straighten  it,  and  take 
out  the  short  straws.  Then  bore  a  f  in. 
hole  in  a  piece  of  wood,  and  fill  it  tightly 
with  the  drawn  straw  ;  push  it  through  for 
3  in.  or  4  in.,  and  wrap  it  with  narrow  red 
tape  (as  shown  in  Fig.  4),  winding  the 
tape  on  as  the  straw  is  drawn  through  the 
hole,  and  tie  the  ends  as  shown.  If  the 
straw  cannot  be  got  in  long  lengths,  the  ends 
may  be  cut  angular  and  the  pieces  joined 
together. 

Then  make  a  frame  as  shown  in  Fig.  5, 
the  joints  being  mortised  or  half-lapped  to¬ 
gether  ;  it  may  be  2  in.  wide  and  f  in. 
thick.  The  straw  ropes  are  fixed  on  the  top 
by  small  wire  nails  or  staples,  and  the  heads 
should  be  below  the  top  of  the  ropes.  The 
arrangement  of  the  frame,  straw  ropes, 
and  notes  is  shown  in  Fig.  3. 

The  frame  is  not  absolutely  necessary,  as 
the  straw  ropes  can  be  laid  on  a  table  or 
box;  but  it  is  better,  especially  if  the 


straws  are  in  two  pieces,  and  the  instru¬ 
ment  is  always  ready  for  use. 

A  case  may  also  be  made  to  hold  it. 
The  case  should  be  3  in.  deep  inside,  and 
the  width  of  the  lowest  notes  ;  it  may  be 
made  narrower  at  the  top  end.  in.  pine 


than  are  shown,  and  raised  in  pitch  by  cut¬ 
ting  a  piece  oft  the  ends  ;  but  this  must  be 
carefully  done,  as  if  too  much  is  cut  off 
the  note  will  be  too  high  in  pitch.  It  will 
be  best  to  tune  them  before  fastening  them 
together,  and,  if  one  is  made  too  high,  it 
can  be  moved  a  note  upwards. 
The  rounded  tops  of  the  notes 
are  varnished,  to  improve  their 
appearance. 


will  do  for  the  case,  and  it  may  be  hinged 
at  one  side  and  fastened  by  two  hasps,  or 
a  lock.  In  playing,  the  frame  may  be 
laid  on  the  case,  which  will  improve  the 
tone. 

The  beaters  are  shown  half  full  size  in 


Fig-.  4 . 

Fig.  2.— Rounded  Sliape  of  Notes.  Fig.  3.— End 
View.  Fig.  4.— Straw  Rope.  Fig.  5.— Frame. 
Fig.  6.— A,  Side  View  of  Beater ;  B,  Plan  View 
of  Beater. 

Fig.  6.  They  are  made  of  boxwood,  or,  if 
this  cannot  be  procured,  lancewood  may  be 
used,  which  can  be  got  from  a  broken  gig- 
shaft.  They  are  cut  as  shown,  with  chisel 
and  rasp,  and  smoothed  with  glass-paper. 

The  notes  are  tuned  to  a  piano  or  har¬ 
monium.  They  should  be  cut  rather  longer 


RE-TINNING  KITCHEN  UTEN- 
6  SILS. 

BY  R.  ALEXANDER. 


This  brief  paper  is  written  in  re¬ 
sponse  to  G.  S.  ( London ,  IF.)  and 
numerous  other  correspondents, 
anxious  to  know  about  re-tinning* 
common  utensils.  It  is  too  long 
for  “Shop.”  First,  the  articles  to- 
be  re-tinned  must  be  thoroughly 
freed  from  grease.  This  may  be 
done  in  two  ways  :  either  by  wash¬ 
ing  them  with  a  strong  solution  of 
soda  or  potash,  or  by  burning. 
This  is  the  way  usually  adopted 
by  the  trade,  and  is  the  best.  It. 
is  done  by  placing  the  articles  on 
a  fire  and  letting  all  grease  melt 
and  flare  off— altering  their  posi¬ 
tion,  of  course,  so  as  to  allow  every 
part  to  be  acted  on  by  the  fire. 
They  must  not  be  allowed  to  get, 
red-hot.  After  this  they  must  be  “  pickled  ” 
and  scoured.  The  pickling  may  be  done  in 
two  ways ;  first,  by  immersing  the  articles 
in  a  tank  containing  diluted  hydrochloric 
acid,  and  allowing  them  to  remain  a  few 
hours ;  secondly, by takingsome strongspirits 
of  salts  (same  thing  as  hydrochloric  acid)  in 
one  of  the  vessels,  making  a  mop  by  tying 
some  hemp  tow  round  a  stick,  and  well 
rubbing  the  spirits  all  over  the  articles, 
inside  and  out.  Do  them  all  like  this  and 
then  rinse  them  well  with  water. 

To  scour  them,  place  an  old  sack  on  a 
table  or  bench,  get  some  “scale”  from  the 
blacksmith  and  some  silver  sand,  take  a 
piece  of  sacking  or  old  Brussels  carpet,  wet 
it  and  dip  it  in  the  “  scale,”  and  well  rub 
the  article  with  it ;  you  must  rub  hard  and 
go  well  into  the  corners,  or  rather,  angles, 
where  the  bottom  and  sides  meet.  After 
a  good  rubbing,  rinse  out  and  have  a  look  at 
it;  you  will  then  see  what  parts  require  more 
rubbing.  All  black  streaks  and  marks  must 
be  got  out,  but  it  is  not  necessary  to  scour  off 
all  the  old  tin.  When  you  have  got  the  parts, 
as  you  think,  clean  enough,  take  a  handful 
of  tow,  wet  it,  throw  in  the  stewpan,  or 
whatever  it  may  be,  a  little  silver  sand,  and 
give  a  good  rubbing  with  that ;  you  may 
then  reckon  the  parts  clean.  You  may  say 
this  is  all  very  dirty  and  troublesome  ;  so  it 
is,  I  must  admit,  but  there  is  no  getting 
out  of  it;  the  things  will  not  “tin”  if  they 
are  not  perfectly  free  from  grease  and. 
dirt. 

Tinning  the  Articles. — First  powder  up  a 
few  ounces  of  sal-ammoniac  ;  next  procure 
some  strips  of  block  tin— that  is,  pure  ingot 
tin — run  out  into  sticks  for  convenience  in 
using ;  a  “  tinning  ”  iron  will  also  be  re¬ 
quired.  This  is  made  out  of  a  piece  of  |  in. 
wire  bent  into  a  series  of  rings  till  it  is 
about  li-in.  diameter  ;  have  it  about  16  in.  oi¬ 
ls  in.  long  ;  turn  one  ring  at  the  other  end 
to  hold  it  by ;  also  bend  a  piece  of  sheet 
iron  to  form  a  sheath  to  slip  over  the 
handles  of  the  stewpans  and  covers,  so  that 
the  hands  may  not  feel  the  heat  so  much ; 
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they  should  project  beyond  the  handles  3  in. 
or  4  in. 

Light  the  fire,  place  a  stewpan  or  cover 
on  it — if  it  is  a  forge  blow  gently  (the  fuel 
should  be  charcoal  or  coke) — throw  in  a 
little  sal-ammoniac,  and,  as  the  tin  melts, 
rub  it  round  with  the  tinning  stick;  the 
articles  must  be  warm  enough  for  the  tin 
to  run  freely,  but  if  you  see  the  tin  change 
colour  to  a  sort  of  pink  you  may  know  it 
is  too  hot,  and  will  burn  and  spoil  the 
tin,  unless  you  draw  it  quickly  away  and 
sprinkle  a  little  sal-ammoniac  and  put  a 
little  more  tin  on  the  hot  place.  When  you 
have  got  it  well  tinned  all  round,  warm  it 
thoroughly  all  over,  by  turning  it  rapidly 
about  on  the  fire,  then  withdraw  it,  and 
with  a  handful  of  tow  wipe  round  it,  draw¬ 
ing  the  superfluous  metal  out  on  to  the 
floor,  or  into  an  iron  pan  to  prevent  waste 
of  metal.  The  surface  then  should  be 
bright  and  clean;  if  it  is  otherwise,  you  have 
either  not  scoured  it  sufficiently  or  else  the 
foregoing  directions  will  not  have  been 
carefully  carried  out.  I  omitted  to  state 
that  the  outsides  should  be  rubbed  over 
with  a  mixture  of  salt  and  whiting  made 
into  a  paste  with  a  little  water;  this  keeps 
the  fire  from  damaging  the  outsides.  After 
tinning  well,  scour  both  inside  and  out  with 
silver  sand  and  clean  water. 

I  shall  be  pleased  to  give  further,  in¬ 
formation  if  this  is  not  sufficient. 


good  enough,  as  far  as  strength  and  effi¬ 
ciency  are  concerned.  I  have  seen  benches 
— aye!  and  worked  at  them — nailed  together 
like  this  stand  the  tear  and  wear  of  a  regu¬ 
lar  joiners’  shop  for  years. 

In  commencing  this— or,  for  that  matter, 
any  job — the  first  step  is  to  take  stock 
of  the  material  required.  This  is  readily 
obtained  from  the  drawings  which  usually 
accompany  the  same.  And  here  it  may  be 
said  that  beginners,  professional  and  ama¬ 
teur,  should  spare  no  effort  to  acquire  expert¬ 
ness  in  sketching  out  their  work  for  that 
purpose,  and  also  in  measuring  from  sketches 
supplied  by  others.  Any  piece  of  work 
ought  to  be  cleai'ly  understood  and  seen 
through  before  being  started.  According  to 
the  drawings,  the  sizes  of  stuff  for  our  bench 
are  as  follows  ; — Three  boards  for  top,  7  ft. 
long  by  l^in.  or  If  in.  thick,  and  of  sufficient 
breadth  to  make  up  together  the  entire 
width — 2  ft.  9  in.  ;  two  sides,  7  ft.  by  1 1  in. 
by  1  in.  ;  two  top  rails,  2  ft.  7  in.  by  3  in.  by 
2  in. ;  two  bottom  rails,  2  ft.  7  in.  by  4  in.  by 
in.  or  |  in.  ;  one  centre  rail,  2  ft.  9  in.  by 


3  in.  by  2  in. ;  four  legs,  2  ft. 

rig.  T 
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§  in.  by  3  in. 


CARPENTRY  FOIt  BOYS. 

BY  MCDONALD. 


Fig.  6 
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Carpentry  for  Boys. 
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The  Bench — Its  Construction 

and  Material — The  Vice 

AND  OTHER  ADJUNCTS. 

Having  finished  the  trestles, 
our  next  job  is  the  bench. 

The  stuff  for  this  can  be  cut 
quite  conveniently  upon  the 
trestles,  and,  as  in  their  case, 
it  does  not  require  to  be 
dressed,  with  the  exception 
of  a  slight  touch  on  the  top  and  front  to 
straighten  them  after  the  whole  is  put  to¬ 
gether.  Good  work  can  be  turned  out  upon 
a  rough  bench  as  well  as  upon  the  most 
smoothly  planed  one,  provided  that  it  is 
straight  and  out  of  twist. 

The  dimensions  for  a  bench  depend  pretty 
much  upon  circumstances.  The  length  and 
breadth  should  not  be  too  scrimp  to  afford 
accommodation  for  bench  tools  and  freedom 
for  working,  unless  scarcity  of  room  demands 
such.  The  height  should  always  be  regu¬ 
lated  by  the  stature  of  the  worker.  If 
too  high  or  too  low,  it  gets  very  uncom¬ 
fortable  during  a  long  spell  of  work,  and, 
moreover,  tends  to  give  a  permanently 
stooping  set  to  the  back  and  shoulders— 
things  which  some  of  our  strapping  youths 
would  not  care  about.  In  this  example  we 
have  what  may  be  considered  a  suitably 
sized  bench  for  a  young  operative.  The 
dimensions  are  figured  on  the  drawings 
(Figs.  5  and  6),  but  these  are  not  to  be 
rigidly  adhered  to,  unless  found  quite 
answerable. 

Construction  and  Material. — Like  the 
trestles,  the  bench  is  simply  nailed  together 
at  the  joints.  There  are,  however,  many 
methods  for  fixing  the  joints  in  both — 
better  than  this,  but  more  complicated  — 
and  which  the  learner  will  see,  as  he  ad¬ 
vances,  app’iied  to  other  things.  At  this 
stage  we  will  content  ourselves  with  the 
easiest,  which,  for  our  purpose,  is  quite 
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5.— Side  Elevation  of  Bench — F,  Bench-pin;  V,  Saw-stop. 
6.— Section  at  W.  Fig.  7.— View  of  Corner. 
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by  3  in.  A  pair  of  legs,  a  top  rail,  and  a 
bottom  rail,  nailed  together  as  shown  at 
Fig.  7,  form  an  end.  After  the  two  ends 
are  constructed  the  sides  are  nailed  on;  then 
the  centre  rail  is  checked  or  housed  into 
the  sides,  and  the  top  boards  are  firmly 
nailed  down  on  the  end  and  centre  rails.  As 
already  mentioned,  the  top  should  be  planed 
straight,  and  also  the  front  side  and  edge  of 
top.  Before  doing  this  the  nails  must  be 
punched  in,  of  course.  The  material  may 
be  the  same  as  that  in  the  trestles — white 
pine  or  third  quality  yellow  pine.  _  The 
latter  is  preferable  for  the  top,  as  it  is  not 
so  liable  to  warp  as  the  former. 

The  Vice  and  other  Adjuncts ■ — There  are 
several  varieties  of  the  bench-vice  or  screw 
in  use,  all  of  which  are  supplied  by  iron¬ 
mongers  at  moderate  prices.  Some  have 
horizontal  cheeks  or  jaws  ;  that  here  shown 
has  a  vertical  one.  The  fixing  of  it  to  the 
bench  is  not  at  all  difficult,  but  to  ensure 
its  smooth  and  efficient  action  some  care  is 
necessary  ;  and  the  young  tyro  might  be  the 
better  of  an  experienced  workman  to  assist 
him,  particularly  with  the  boring  for  the 
screw.  This,  as  will  be  seen  from  Fig.  6, 
passes  through  the  cheek,  side,  and  leg,  with 
the  nut  at  the  back  of  the  leg.  At  the 
bottom,  the  cheek  is  fixed  to  a  stout  rect¬ 
angular  pin  or  guide,  also  let  through  the 
leg.  To  co-operate  with  the  screw  in  work¬ 
ing  different  thicknesses  of  stuff,  the  guide 
can  be  moved  in  or  out  at  the  leg,  and  held 


at  any  point  by  a  small  portable  pin,  bored 
transversely  through  the  latter,  and  fitting 
a  series  of  holes  in  the  former.  A  glance  at 
this  or  any  other  form  of  bench-vice  in 
operation  will  render  its  working,  mode  of 
attachment,  and  use  quite  clear  to  the  most 
uninitiated. 

A  simple  contrivance  for  holding  small 
pieces  of  wood  upon  the  bench  for  sawing  is 
the  saw-stop  shown  at  v  (Fig.  5).  There 
should  be  a  pair  of  them.  They  may  be 
made  out  of  a  solid  piece,  or  the  project¬ 
ing  ends  may  be  nailed  on.  When  in  use, 
one  end  holds  the  piece  to  be  cut,  while  the 
reverse  cheek  butts  against  the  bench. 
Another  little  thing  is  shown  at  F.  This 
is  a  small,  rounded  pin  for  holding  long  stuff 
in  the  vice.  It  will  be  seen  that  there  are  a 
number  of  holes  in  the  front  side  of  the 
bench,  into  any  of  which  it  may  be  inserted, 
as  occasion  requires.  At  x  (Fig.  5)  a  slit  is 
cut  in  the  side  for  holding  wood  while  being 
cut ;  and  at  Y  the  end  of  the  bench  is  partly 
lined  or  boarded,  to  form  a  box  for  keeping 
tools  or  other  small  articles.  For  keeping 
tools  off  the  bench,  and,  at  the  same  time, 
convenient  to  hand,  a  rack  should  be  set  up 
against  the  wall  or  window  close  to  the 
bench.  It  is  constructed  of  double  rows  of 
rinds,  laid  horizontally,  the  rinds  in  each 
row  kept  sufficiently  apart  to  allow  of  chisel 
blades,  etc.,  to  get  down  between,  and  so 
suspend  them  by  their  handles.  Saws  may 
be  put  in  the  rack  or  hung  on  nails.  There 
are  other  articles  handy  about  the  bench — 
such  as  hand  -  screws,  a 
cramp,  and  a  holdfast — but 
as  they  are  not  indispens¬ 
able  for  a  start,  we  will 
only  call  the  young  reader’s 
attention  to  them,  and  re¬ 
commend  him  to  see  them 
in  use  and  examine  them 
before  he  decides  to  pur¬ 
chase  them.  Last,  but  not 
least,  the  bench-stop  must 
be  noticed.  It  is  for  hold¬ 
ing  timber  on  the  bench 
when  being  dressed  or 
planed.  It  is  a  small,  rect¬ 
angular  or  rounded  pin,  bored  or  mortised 
through  the  top  near  the  front  and  vice 
end.  It  should  not  be  fitted  too  tight — so 
as  to  be  easily  knocked  up  or  down,  as 
may  be  required  for  different  thicknesses 
of  stuff  to  be  dressed.  There  is  a  patented 
bench-stop  in  use,  but,  like  the  preceding 
articles,  the  reader  should  see  it  before  he 
buys  it.  All  these  requisites  are  sold  by 
tool  merchants  advertising  in  Work. 


Gilding  on  Glass.— Dissolve  in  boiled 
linseed  oil  an  equal  weight  of  either  copal  or 
amber,  and  add  enough  oil  of  turpentine  to 
thin  sufficiently  to  apply  to  glass.  Make 
the  glass  quite  hot.  _  Apply  the  size  ;  put  on 
the  gold  leaf,  sweeping  off  superfluous  por¬ 
tions.  When  quite  cold,  lay  a  piece  of  In¬ 
dian  paper  over  the  wTork,  and  polish  with  a 
burnisher. 

Cement  for  Woodwork. — 1  oz.  of  resin, 
1  oz.  of  yellow  wax  ;  melt  in  a  pan,  and  stir 
in  1  oz.  of  Venetian  red  ;  use  hot.  This  ad¬ 
heres  firmly  to  wood. 

Paint  to  Dry  in  Half  an  Hour. 
Mix  the  colours  in  gold  size  and  spirits  of 
turpentine  ;  let  each  coat  dry  before  the  next 
is  applied.  Varnish  over  to  give  a  gloss. 

Moulding  Wax. — To  make  waxfor  moulds, 
add  flake-white  to  the  wax  and  melt  it  in 
the  oven.  Proportion — a  tablespoonful  of 
flake-white  to  4  oz.  of  wax. 
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MAKING  MODEL  BOATS  BIDE 
ARTIFICIALLY. 

BY  E.  W.  COLE. 

Making  Sea — Machinery  for  producing  Heav¬ 
ing  Motion — Arranging  several  Ships— 
Making  Clockwork. 

Many  others  there  may  be  who  are  in  some¬ 
thing  of  the  same  predicament  as  “Reader 
of  Work,”  who  has  a  case  of  model  ships, 
and  wishes  to  know  how  to  make  the  ships 
heave  and  the  sea  rise  with  the  ships  the 
same  as  at  sea.  He  can  effect  this  in  the 
following  manner : — 

A  piece  of  oiled  silk  of  the  requisite  size 
is  loosely  nailed  across  a  wooden  frame,  of  a 
square  or  oblong  shape.  It  should  be  so 
loose  that  it  can  easily  be  puckered  up  into 
waves.  If  not  of  a  sea-green  colour,  it 
should  be  painted  and  touched  up  with 
white  to  represent  foam.  This  frame  is 
then  placed  over  the  top  of  a  box,  inside 
which  the  machinery  is  fixed.  A  small  hole, 
less  than  •§■  in.  in  diameter,  is  bored  under¬ 
neath  each  of  the  ships,  and  they  are  fixed 
on  to  the  oiled  silk  in  the  positions  that  they 
are  intended  to  occupy.  The  machinery  for 
making  the  ships  heave  must  now 
be  fixed  underneath.  A  side  view 
of  this  is  shown  in  Fig.  1. :  a  is 
the  ship  ;  c  is  a  brass  rod  which  is 
fixed  into  the  hole  bored  under¬ 
neath  the  ship,  and  passes  through 
two  eyes,  c,  c,  until  it  reaches  a 
connecting-rod,  d,  which  fastens 
it  on  to  the  crank,  e.  A  small 
pulley-wheel,  shown  by  the  dotted 
lines,  is  fixed  on  to  the  axis  of  the 
1  crank,  and  is  connected  by  a  belt 
with  a  larger  pulley-wheel,  f,  fixed 
on  to  the  clockwork.  Fig.  2  is  an 
end  view  of  the  arrangement,  the 
same  parts  being  denoted  by  the 
same  letters.  Several  cranks  may 
be  fixed  on  to  the  same  axis,  and 
inclined  to  one  another  at  various 
1  angles.  When  the  clockwork  ,is 
i  set  in  motion,  the  ship  will  have 
a  heaving  motion.  By  making  the  rod,  B, 

\  slant,  a  backward  and  forward  motion 
may  be  imparted  to  the  ship,  as  well  as  an 
|  up  and  down  one.  If  there  are  several  ships 
nearly  side  by  side,  they  may  be  worked  by 
i  several  cranks  placed  on  the  same  axis,  but 
!  when  they  are  in  front  of  one  another  each 
!  will  require  a  separate  axis,  pulley-wheel, 
etc.  Before  commencing  the  construction 
of  machinery  of  this  kind,  a  careful  plan 
should  be  made  of  the  sea,  showing  the 
place  of  each  ship  and  the  position  whicli  it  is 
to  assume  with  regard  to  the  rest.  The  clock¬ 
work  is  made  from  an  old  clock,  by  taking 
out  the  escapement  and  either  the  first  or 
the  first  and  second  cog-wheels,  according  to 
the  power  of  the  spring.  A  small  wooden 
or  brass  pulley-wheel  is  then  fastened  on  to 
the  axis  of  the  wheel  which  is  at  the  end  of 
the  train  of  mechanism,  and  pieces  of  bent 
brass  are  fastened  on  to  the  side  of  the 
framework  so  that  the  clockwork  can  be 
screwed  down  in  its  proper  position.  The 
most  powerful  clockwork,  however,  is  that 
which  can  be  made  at  home,  and  which  is 
driven  by  a  weight.  Fig.  3  is  an  illustration 
of  this.  An  axis,  A,  having  one  end  squared 
for  the  key  to  fit  on  to,  is  fixed  on  to  a 
ratchet-wheel,  B,  and  passes  through  the 
centre  of  the  large  cog-wheel,  c.  A  drum, 
over  which  a  cord  attached  to  a  weight,  d, 
is  wound,  is  attached  to  the  ratchet-wheel. 
A  detent,  e,  is  pressed  by  a  spring  into  the 
teeth  of  the  ratchet-wheel,  and  is  fastened  on 
to  one  side  of  the  cog-wheeL  The  teeth  of 


the  cog-wheel  work  against  another  very 
small  cog-wheel  having  about  eight  teeth, 
and  this  is  fastened  on  to  the  pulley- wheel, 
F(Fig.  1).  To  reduce  the  speed  sufficiently, 
a  large  fan  must  be  mounted  on  a  separate 
axis  and  connected  with  the  clockwork  by 
gearing,  so  that  it  is  made  to  rotate  at  a  great 
rate. 


SCIENCE  TO  DATE. 

Silicate  of  Cadmium.— A  silicate  of  cadmium, 
of  tlie  composition  2(Cd0.Si02)3H20,  is  said  to  have 
been  prepared  by  heating  cadmium  nitrate  in  sealed 
glass  tubes  to  300°.  If  so,  it  is  the  first  silicate  of 
this  metal  known  to  chemists. 

Specific  Heat  of  Aluminium.  —  Mr.  J.  W. 
Richards  has  made  a  re-determination  of  the  specific 
heat  of  aluminium,  and  obtains  the  following 
results At  0°  it  is  '222  ;  at  20°,  ’2240  ;  at  100°, 
•2320;  at  625°,  the  melting  point,  '2845.  These 
figures  give  6 '13  as  the  atomic  heat  of  aluminium, 
using  the  mean  specific  heat  between  0°  and  100°. 

Cartridge  Gas. — -The  gas  produced  by  the  com- 
bustion  of  the  powder  in  the  cartridge  chamber  of 
our  modem  breech-loading  ordnance  on  their  being 
fired  amounts  in  many  instances  to  14  tons  per 
square  inch.  This  is  equal  to  over  2,090  times  the 
pressure  of  the  atmosphere,  or  nearly  523  times 


the  pressure  of  an  ordinary  land  boiler  working  at 
60  lb.  per  square  inch. 

Alloys  by  Compression. — Specimens  of  brass 
produced  by  compression  of  the  constituents  at  the 
ordinary  temperatures  were  lately  shown  at  the 
Amsterdam  Royal  Academy  of  Sciences,  and  obser¬ 
vations  thereon  were  made  by  M.  Behrens.  One 
specimen  was  of  a  reddish  colour,  and  was  prepared 
from  9  parts  copper  and  1  part  zinc  ;  another,  pale 
yellow,  from  7  parts  copper  and  3  parts  zinc.  The 
specimens  had  been  filed  up  twice,  and  consolidated 
by  pressure.  Both  contained  a  uniform,  finely 
granulated  yellow  alloy.  Thus  zinc  and  copper  can  be 
actually  united  by  repeated  filing  and  compression, 
and  it  has  been  suggested  that,  by  the  union  of 
metallic  powders  by  compression,  new  alloys  may  be 
produced  which  it  is  impossible  to  get  by  fusion. 

New  Indiarubber  Substitute.— Manilla  gum  is 
diluted  with  benzine,  and  2  per  cent,  of  Auvergne 
bitumen,  mixed  with  benzine,  is  added.  They  are 
thoroughly  mixed,  and  5  per  cent,  of  resin  oil  added, 
when  a  product  is  obtained  which  is  said  to  have  all 
the  suppleness,  elasticity,  solidity,  and  durability 
of  the  best  rubbers.  If  the  product  is  too  liquid, 
4  per  cent,  of  sulphur  dissolved  in  carbon  bisulphide 
may  be  added.  The  material  can  be  vulcanised  in 
the  usual  way. 

Mean  Annual  Temperature.— The  mean  tem¬ 
peratures  of  the  air  on  each  day  of  the  year  at  the 
Royal  Observatory,  Greenwich,  on  the  average  of 
the  fifty  years,  1841 — 1890,  were  given  in  a  recent 
paper  before  the  Meteorological  Society  by  Mr. 
Ellis.  The  mean  annual  temperature  is  49  '5°.  The 
lowest  mean  temperature,  37 '2°,  occurs  on  January 
12th,  and  the  highest  mean  summer  temperature, 
63 '8°,  on  July  15th.  The  average  temperature  of 
the  year  is  reached  on  May  2nd,  in  the  spring,  and 
on  October  18th,  in  autumn.  The  interval  during 
which  the  temperature  is  above  the  average  is  169 
days,  the  interval  during  which  it  is  below  the 
average  being  196  days. 


TRADE  ;  •  PRESENT  AND  FUTURE. 

Rail  Trade. — Large  orders  for  steel  rails  have 
been  secured  from  America,  Australia,  and  the 
Congo  by  a  Sheffield  firm. 

Coal  Trade. — Sheffield  coal  trade  is  dull.  House 
coal  has  advanced.  There  is  a  good  demand  for 
foundry  coke. 

File  Trade. — File-making  trade  is  dull. 

Glass  Bottle  Trade.— The  Mexborough  glass 
bottle  trade  is  fairly  prosperous,  the  hands  having 
settled  the  recent  dispute,  and  working  full  time. 

Timber  Trade. — There  has  been  a  large  sale  of 
wood  at  the  Liverpool  Docks,  including  the  follow¬ 
ing  lots  of  mahogany  :  559  logs  and  curls  Tabasco, 
70  logs  African,  19  logs  and  136  curls  St.  Domingo, 
118  logs  Cuba  Sabicu  ;  980  planks  Sequoia  ;  51  tons 
Honduras  rosewood ;  10,706  pieces  oak  spokes ; 
26,386  pieces  pick,  sledge,  and  hammer  handles  ; 
455  logs  birch  ;  2,539  pieces  American  sugar  pine 
boards  ;  and  others. 

Silver  Trade. — The  Sheffield  silver  trades  are 
busy.  One  large  house  would  work  day  and  night. 
Overtime  is  the  order  of  the  day. 

Edge  Tool  Trade. — This  is  busy.  Skate  makers 
have  also  plenty  of  work. 

Cycle  Trade. — Makers  are  looking  forward  to 
1893  for  orders.  In  this  they  are  gratified  to  find 
much  activity,  many  of  the  dealers  having  already 
booked  largely  for  their  ’93  wholesale  business, 
which  is  expected  to  be  better  than  the  ’92  season. 

Iron  Trade.  —  In  Lancashire  little 
business  is  being  done,  buyers  antici¬ 
pating  a  fall  in  prices.  In  Derbyshire 
the  finished  iron  trade  continues  fairly 
active.  In  the  pig  iron  market  there  is 
more  business  being  done,  and  work  at 
the  foundries  is  steadily  maintained. 
In  the  Midland  pig  iron  trade  a  revival 
of  activity  is  now  being  experienced. 
Prices  are  being  advanced  to  keep  off 
pressure. 

Engineering  Trade.  — The  Lancashire 
engineering  trade  is  growing  steadily 
worse,  and  almost  all  the  works  are  ex¬ 
ceedingly  slack.  The  locomotive  branch 
is  in  a  deplorable  condition,  and  the 
boiler  makers,  who  have  had  little  cause 
for  complaint  during  the  recent  de¬ 
pression,  are  now  decidedly  short  of 
work.  In  the  Midlands  engineers  report 
a  steady  slackening  down,  but  machine 
tool  makers  are  fairly  well  employed,  as 
are  also  makers  ol  gas  engines  and 
electrical  machinery. 

Marine  Engineering  Trade. — The  outlook  in 
the  marine  engineering  and  shipbuilding  trade  in 
Lancashire  is  still  most  unsatisfactory.  For  months 
no  new  machinery  has  been  ordered  from  the  marine 
engineering  firms  on  the  Mersey.  There  are  very 
few  vessels  now  in  hand,  and  these  are  being  com¬ 
pleted,  with  no  prospect  of  orders  for  new  vessels. 

Steel  Trade. — The  steel  trade  in  the  Lancashire 
district  shows  no  signs  of  improvement.  Prices  for 
raw  material  continue  to  fall,  while  in  the  manu¬ 
factured  material  orders  are  only  being  secured  at 
unremunerative  rates.  The  crucible  steel  industry 
has  improved  its  position,  the  more  valuable  brands 
being  in  fair  request.  Rolling  mills,  tilts,  and  forges 
are  more  fully  employed. 

Cotton  Trade. — The  crisis  continues.  Employ¬ 
ers  are  loth  to  adopt  a  reduction  of  wages,  which 
the  employes  would  oppose. 

Cutlery  Trade. — The  Sheffield  cutlery  trade  is 
extremely  depressed,  hostile  tariffs  causing  the 
mischief.  The  American  market  is  closed,  except 
for  the  highest  grades  of  cutlery.  Some  of  the  best 
German  makers  of  cutlery  are  known  to  be  import¬ 
ing  larger  quantities  of  Sheffield  steel,  and  several 
important  orders  for  ivory  and  pearl  hafts  have 
lately  been  received.  The  commoner  classes  of 
cutlery  are  difficult  to  dispose  of.  A  large  number 
of  workpeople  are  idle. 

Shipping  Trade. — A  recent  development  in  the 
shipping  trade  of  Liverpool  is  the  importation  of 
New  Zealand  mutton  direct  to  this  port  instead  of 
through  London  ;  a  large  quantity  of  Californian 
fruit  is  also  now  being  imported.  A  launch  in  Liver¬ 
pool  is  a  novelty,  but  Messrs.  Royden  &  Sons  have 
just  successfully  launched  a  four-masted  barque  of 
2,420  gross  tonnage,  called  the  Fannie  Kerr.  A 
strike  of  flatmen  is  threatened,  when  700  men  will 
be  affected.  Freights,  especially  for  Danube  ports, 
have  shown  a  sudden  rise.  American  grain  and. 
cotton  are  better. 


Fi S- 1.— Heaving  Machinery:  Side  View.  Fig.  2. — End  View  of  Heaving 
Arrangement.  Fig.  3. — Clockwork  Arrangement. 
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SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


*,*  In  consequence  of  the  great  pressure  upon  the 
“  Shop  ”  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  1  ‘  Questions  submitted  to  Corre¬ 
spondents  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  thenom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Engineering  Pupils.  —  Tangyes,  Limited, 
write “  We  have  not  for  many  years  taken 
apprentices  to  the  engineering.” 

South  Kensington  Art  Library.— H.  S.  G. 
(London,  W.)  writes:— “A  retrograde  step  has 
been  made  here  since  the  new  librarian  has  taken 
over  his  duties.  For  many  years  (over  twenty  1  can 
speak  of  from  my  own  experience)  it  has  been  the 
custom  to  leave  the  new  books  on  a  certain  table,  so 
that  all  readers  could  examine  them.  By  a  cursory 
perusal  oftentimes  an  idea  of  their  contents  has 
been  gained.  A  bit  of  knowledge  this,  not,  perhaps, 
of  importance  at  the  moment,  but  none  the  less 
useful  when  reference  is  wanted  at  a  later  period  ; 
besides,  a  note  can  be  made  of  their  contents  for  refer¬ 
ence,  which  we  know  has  often  been  done.  It  is 
useless  to  multiply  examples  of  the  advantages  this 
method  gave  to  all  students,  for  the  benefits  are,  or 
were,  palpable  enough.  What  has  the  new  chief  been 
up  to,  then?  Why,  for  the  last  eight  or  ten  months 
the  new  books  have  been  catalogued  and  put  away 
at  once.  All  that  has  been  done  for  the  assistance 
of  the  students  is  to  write  out  a  list  of  the  new 
acquisitions.  Now,  who  among  ordinary  mortals 
wants  to  unnecessarily  trouble  the  very  courteous 
attendants  by  asking  for  all  new  publications  en 
bloc,  in  order  to  see  if,  by  chance,  one  of  them  con¬ 
tained  an  article  or  chapter  bearing  on  our  own 
particular  study.  We  all  know  the  proverb  about 
a  ‘new  broom,’  but  for  the  one  now  at  South 
Kensington  to  sweep  all  the  new  books  clean  away 
like  this  is  an  instance  of  misdirected  energy,  which 
we  hope  to  see  rectified  when  we  next  visit  the 
place.  We  may  say  that  there  has  been  no  question 
of  misuse  of  the  new  books,  as  far  as  we  can  gather. 
Why,  even  local  free  libraries  do  better  than  this, 
for  some  of  them,  at  least,  expose  the  backs  of  the 
new-comers.” 

Wheel  Keys.— P.  B.  H.  ( Southport )  writes:— 
“There  is  a  paragraph  on  ‘Wheel  Keys’  (see 
Work,  p.  328,  No.  177)  which  is  by  no  means 
correct.  The  first  part  is  about  the  wood  key, 
which  should  he  made  a  tight  fit,  and  then  sent  to 
the  blacksmith’s  to  make  a  key  a  little  larger.  This 
is  correct,  and  what,  in  all  good  shops,  is  usually 
done  ;  but  when  the  writer  speaks  about  a  black¬ 
smith  working  to  the  thickness  of  a  piece  of  news¬ 
paper,  it  is  absurd.  If  such  a  smith  could  be  found, 
he  would  be  another  of  the  great  wonders  of  the 
world.  The  blacksmith  should  make  the  key  at 
least  tf  in.  bigger  than  the  wooden  pattern,  which 
key  and  pattern  should  then  be  taken  to  the  grinder, 
who  should  grind  the  iron  key  till  it  only  remains 
slightly  larger  than  the  wooden  pattern,  as  in  fitting 
the  key  to  its  place  a  great  deal  more  allowance  is 
necessary  than  ‘ the  thickness  of  a  piece  of  news¬ 
paper.’  Another  reason  why  the  key  should  first 
go  to  the  grinder’s  is  that  the  skin  on  the  iron  when 
it  leaves  the  smith’s  hands  is  so  hard  that  a  new  file 
would  with  great  difficulty  touch  it.”— [This  corre¬ 
spondent  says  that  the  paragraph  is  by  no  means 
correct.  Let  us  see.  He  contradicts  himself  directly 
after  this  by  saying  that  I  am  right  in  making  a 
wooden  pattern  for  the  smith  to  make  the  key  to. 
Now,  with  regard  to  the  thickness  of  a  piece  of 
newspaper,  if  he  will  look  at  the  paragraph  again, 
he  will  see  that  it  is  only  metaphorically  written 
—thus  :  “  Say,  to  the  thickness  of  a  piece  of  news¬ 
paper  ” — meaning  that  he  should  set  his  callipers  so 
that  the  key  should  have  as  little  to  file  off  as  pos¬ 
sible.  This  only  to  be  done  when  a  good  black  job 
is  required.  He  says,  “  The  blacksmith  should  make 
the  key  at  least  ^  in.  bigger  than  the  wooden 
pattern."  He  is  now  speaking  of  highly-finished 
work,  most  likely.  Well,  in  all  good  shops  they 
make  it  a  rule  to  work  to  plans,  and  would  make 
the  key  forging  in-  larger  than  the  plan  size, 
perhaps,  before  the  keyway  was  cut,  and  not  use  a 
wooden  pattern,  the  key  being  afterwards  milled 
down  to  a  proper  gauge,  its  key  way  cut  to  a  gauge 
also,  proper  decimal  allowances  being  made  when 
these  gauges  were  made.  In  “all  good  shops,” 
again,  the  keys  are  not  made  of  iron,  as  he  states, 
but  of  key  steel  or  mild  steel,  which  is  soft  enough  ; 
a  second-cut  file  half  worn  will  cut  it  easily.  In 
conclusion,  I  may  state  that  I  have  worked  in  good 
shops  years  after  I  was  out  of  my  time,  holding  the 
posts  of  fitter  and  erector  in  charge,  general  fore¬ 
man,  and  head  engineer  in  charge,  but  I  am  always 
willing  to  learn  in  a  trade  where  there  are  none 
perfect.  Our  correspondent  should  never  so  far  lose 
his  temper  as  to  stake  an  unpublished  article 
against  a  paragraph ;  a  cool  head  is  also  indispens¬ 
able  in  a  workshop.— T.  R.  B.] 


II.— Questions  Answered  by  Editor  and  Staff. 

Division-Plate. — I!.  N.  (Grays).— I  have  seen  a 
division-plate  about  J  in.  thick,  which  was  made  to 
slip  on  to  the  mandrel-nose  when  required,  and 
then  the  chucks  went  on  over  it  and  secured  it  as 
by  screwing  it  fast  by  a  nut.  If  this  is  the  plan  you 
think  of  adopting  I  would  strongly  advise  you 
against  it.  It  seems  as  though  the  interposition  of 
a  perfectly  fiat  plate  between  the  chuck-face  and 
the  mandrel-face  would  have  no  effect  on  the  set  of 
the  chuck,  but  practically  it  would  require  screw- 
threads  of  a  most  uncommon  degree  of  accuracy  to 
attain  such  a  result.  Suppose  you  turned  up  the 
face-plate  chuck  when  screwed  on  as  usual  and  then 
took  it  off,  and,  after  putting  the  division-plate  in 
position,  screwed  the  face-plate  upon  the  nose 
again  :  on  bringing  up  a  tool  to  touch  the  surface  of 
the  chuck,  it  is  almost  certain  that  it  would  prove 
slightly  untrue ;  take  off  the  two  and  put  on  the 
chuck  alone,  and  it  would  run  true  again.  The 
division-plate  should  he  in  the  usual  place  ;  if  not, 
it  may  be  placed  on  the  tail-end  of  the  mandrel  of  a 
screw-cutting  lathe,  in  place  of  the  first  change- 
wheel,  since  change-wheels  and  division-plate  are 
not  used  together  ;  but  it  must,  of  course,  be  firmly 
fixed  so  that  it  cannot  turn  on  the  mandrel  in  the 
slightest.  You  may  find  information  on  how  to 
divide  the  division-plate  in  Yol.  I.,  page  153;  also 
in  Vol.  III.,  page  29,  first  column.— F.  A.  M. 

Overhead  for  Lathe.— R.  R.  T.  ( Frome ). — If 
you  have  a  countershaft  to  drive  your  lathe,  and 
wish  for  an  overhead  which  will  enable  you  to  cut 
screws  by  bands  from  it  to  pulleys  on  the  slide-rest, 
you  are  trying  to  do  what  most  turners  will  tell  you 
is  impossible,  on  account  of  the  difficulty  of  getting 
the  pulleys  exactly  the  right  size  ;  and,  still  more, 
on  account  of  the  stretching  of  the  bands,  or  of  the 
possibility  of  their  sinking  more  or  less  deeply  in 
their  V  grooves,  and  so  altering  the  diameter  on 
which  they  work.  To  cut  screws  by  bands  from 
the  overhead  is  such  an  obvious  plan,  that  it  is  no 
wonder  many  have  tried  (and  tried  in  vain)  to 
accomplish  it.  Still,  it  can  be  done  if  only  the  diffi¬ 
culties  are  well  understood,  and  how  to  meet  them  ; 
and  when  it  is  accomplished,  it  is,  for  the  short 
screws  which  can  be  cut  with  the  slide-rest — 
say,  not  more  than  5  in.  in  length— a  very  con¬ 
venient  method  indeed,  more  so  probably  than  the 
usual  way  of  employing  a  long  leading  screw.  The 
difference  between  the  two  plans  lies  in  this :  that 
with  the  long  screw  and  change-wheels,  owing  to 
the  number  of  revolutions  being  determined  by  the 
number  of  teeth,  the  screw  must  always  turn  an 
exact  proportionate  number  of  turns  with  the  man¬ 
drel-say,  equal  turns,  or  two  to  one,  or  half  to  one 
exactly ;  it  cannot  make  for  one  turn  of  the  mandrel 
two  turns  and  one-hundredth  part  of  a  turn  ;  but 
this  is  exactly  the  sort  of  thing  that  may  occur,  and, 
without  great  care,  must  occur,  in  sizing  the  pulleys 
for  bands.  Suppose,  e.g.,  one  pulley  is  to  be  twice 
the  diameter  of  another  exactly,  and,  by  neglecting 
to  reckon  into  both  the  half  thickness  of  the  band, 
the  workman  makes  the  proportion  as  1  is  to  2^ : 
the  error  might  be  imperceptible  in  one  thread,  but 
in  two  it  would  become  double,  and  in  ten  threads — 
say,  an  inch  of  a  J  bolt— you  would  have  an  error  of 
J-  in.  I  hope  it  will  now  be  clear  that  any  error 
arising  in  the  size  of  the  pulleys  is  cumulative,  and 
that,  owing  to  the  effect  of  the  thickness  of  the 
band,  the  diameters  of  the  pulleys  can  only  he  ob¬ 
tained  approximately  by  calculation,  and  must  be 
subsequently  corrected  by  trial.  It  follows  from 
this  that  the  change-pulleys  (if  I  may  so  call  them) 
must  be  so  mounted  in  the  overhead  frame  that 
they  can  easily  be  taken  out  and  mounted  on  their 
spindle  between  the  centres  of  the  lathe,  so  as  to 
turn  off  a  little  more  as  may  be  required.  The 
grooves,  too,  must  not  be  V’s  but  half  round,  and 
should  fit  the  size  of  the  belt  used.  Now  as  to  the 
general  arrangement.  If  you  have  a  countershaft 
over  the  lathe,  but  a  little  behind  it,  say  over  the 
treadle  bar,  I  think  you  should  make  a  swing 
frame,  so  that  it  may  swing  round  the  counter¬ 
shaft,  and  this  frame  would  carry  two  or  three 
shafts  to  be  driven  by  a  pulley  on  the  countershaft ; 
one  of  them  would  carry  the  sized  change-pulleys 
driving  down  to  a  pulley  on  slide-rest  screw,  and 
one  of  the  other  shafts  would  be  arranged  to  run 
fast,  so  that  it  might  drive  flying  cutters,  drills,  etc. 
The  frame  would  be  held  up  in  front  by  a  counter¬ 
weight  to  keep  the  bands  tight ;  the  bands  should 
not  be  longer  than  necessary  on  account  of  the 
liability  to  stretch,  so  let  the  front  of  frame  come 
about  6  in.  above  the  head,  say,  6  ft.  6  in.  above  the 
ground.  You  will  see  that  with  this  arrangement, 
whenever  you  wanted  to  match  a  screw  you  would 
only  have  to  mane  a  new  pulley  ;  also  there  would 
be  one  or  two  suited  to  give  a  feed  of,  say,  60, 80,  or  100 
cuts  to  the  inch ;  also  some  to  give  a  very  quick  feed, 
for  cutting  twists  of,  say,  6,  8,  or  10  in.  rise  in  each 
turn :  whilst  another  shaft  of  the  overhead,  running 
rapialy,  might  drive  the  flying  cutter  in  a  universal 
cutting  frame  to  cut  out  the  twist.  If  you  further 
wished  to  make  such  an  overhead  as  I  have  here 
sketched  out,  the  Editor  would,  doubtless,  entertain 
it.— F.  A.  M. 

Phonograph. — W.  C.  ( Harlow). —This  querist 
has  been  just  a  trifle  too  hasty.  The  articles  on  the 
above  were  not  finished  when  I  received  his  letter. 
I  daresay  by  this  time  he  will  have  found  how  to 
put  the  tinfoil  on  his  cylinders.  We  do  not  answer 
by  letter.  “Shop”  columns  are  pro  Lono  publico. 
Writing  an  answer  direct  to  one  querist  takes  the 
same  time,  and,  of  course,  only  one  is  benefited. — 
W.  D. 


Phonograph  Mould  or  Casting.— C.  C.  (Glas 
gow).— I  am  very  sorry  that  I  cannot  help  C.  C.  to 
make  his  ebonite  lubes  with  holes.— W.  D. 

Phonograph.— A.  B.  (Bournemouth).—' This  is 
simply  a  matter  for  experiment,  if  A.  B.  thinks  the 
phonograph  would  speak  better  by  fixing  the  needle  1 
direct  to  the  diaphragm.  The  cork  or  wood  no 
doubt  deadens  the  sound,  but  then  you  must  nor. 
allow  the  diaphragm  to  vibrate  too  much,  or  your  i- 
sound  will  be  all  jumbled  up  and  you  will  hear  j 
nothing  hut  a  dull,  grating,  or  rasping  sound.— 
W.  lb 

Mandoline.-  Factorian.— The  old  proverb  says, 

“  You  cannot  make  a  silk  purse  out  of  a  sow's  ear;”  I 
neither  can  you  make  an  excellent  mandoline  from 
such  unsuitable  material  as  you  name.  I  do  not  say 
it  would  be  impossible  to  make  one,  “using  half  a 
cocoanut  for  the  bowl  (or  body) ;  ”  but  such  an 
instrument,  when  completed,  would,  however  good 
the  workmanship,  be  little  better  than  a  curiosity, 
as,  owing  to  the  limited  area  of  the  sounding-board, 
the  tone  would  necessarily  be  thin,  poor,  and  un¬ 
satisfactory.  If,  however,  you  still  think  it  worth 
while  to  exercise  your  ingenuity  on  such  an  idea, 
write  again.— R.  F. 

Phonograph.— Phono.— If  you  have  cut  your 
standards  to  the  sizes  given  in  the  articles,  there 
should  be  no  difficulty  with  the  top.  The  brass 
knob,  g,  is  for  regulating  the  pressure  of  the  needle, 
which  is,  of  course,  fixed  to  the  top  on  the  tinfoil, 
consequently  they  must  project  through.  I  cannot 
give  the  measurements  you  ask,  as  I  am  writing 
away  from  home,  but  you  will  get  them  by  reading 
over  the  article  again.  The  tinfoil  you  will  get  in 
any  respectable  chemist’s  or  optician’s.— W.  D. 

Bells  for  Model  Church.— J.  T.  (Middleton).— 

I  should  advise  you  to  buy  some  bells  of  the  makers 
of  model  ships— say,  of  Bateman,  in  High  Holbom. 
— J. 

Enamelling.— S.  H.  (Cardiff).— You  can  obtain 
information  respecting  the  process  of  enamelling 
the  inside  of  steam  boilers  from  Messrs.  Holtzapffel, 
composition  makers,  Newcastle-on-Tyne.— M. 

Teak  for  Boats.— A  Subscriber  (Akyab).— The 
length  of  time  required  to  keep  the  teak  in  the 
steam-box  depends  upon  the  pressure  ;  if  you  have 
a  good  pressure  about  twenty-four  hours  will  be 
sufficient.  Of  course,  you  will  understand  that  the 
bending  must  be  done  immediately  the  wood  is 
taken  from  the  box.  Try  a  piece  first  and  you  will 
see  what  pressure  you  have,  and  can  then  be  guided 
howto  proceed  with  the  rest.  Select  your  wood, 
and  take  the  longest-grained  and  strnightest.— 
A.  J.  H. 

Moulds  for  Casting  Silver.— H.  B.  W.  (Cairo). 
— Silver  may  be  poured  into  moulds  made  of  iron, 
of  plumbago,  of  fire-clay,  or  of  plaster-of-Paris, 
well  dried  and  baked.  I  employ  iron  moulds  if  the 
silver  is  to  be  afterwards  worked  under  the  hammer, 
or  rolled  in  a  rolling-mill,  or  flatted.  The  mould 
should  be  coated  with  blacklead,  and  made  hot 
enough  to  scorch  paper  before  pouring  in  the 
molten  metal.  If  you  will  tell  me  what  the  silver 
castings  are  to  be  used  for,  I  will  tell  you  how  to 
make  the  moulds.— G.  E.  B. 

Telephone  v.  Bells.— W.  E.  H.  (Deptford).— As 
the  bells  ring  faintly,  and  the  telephones  are  not 
loud  enough,  you  may  not  be  employing  a  sufficient 
number  of  cells.  Try  adding  another  ceil  to  each 
battery.  It  will  be  useless  putting  an  isolated  extra 
cell  near  each  bell.  The  extra  cells  must  be  em¬ 
ployed  to  increase  the  force  of  the  existing  batteries 
and  be  connected  in  series  with  the  other  cells.  The 
hells  can  be  rung  by  a  separate  battery  to  each, 
connected  by  relays  to  the  main  circuit ;  but  I  do 
not  think  this  necessary  over  only  a  mile  of  line 
wire.  A  microphone  may  also  be  included  in  the 
circuit  if  you  care  to  have  one,  and  this  may  in¬ 
crease  the  loudness  of  the  speech  from  the  receivers; 
but  try  the  extra  cell  first,  and  then  report  results. 
— G.  E.  B. 

Notes  for  Electro-Platers.— H.  B.  W.  (Cairo)- 

—In  consequence  of  the  demands  upon  our  space, 
these  notes  must  give  place  -c  constructive  electrical 
matters  of  more  varied  interest. 

Incubator.  -Chick.— Do  not  be  dismayed  at  the 
sight  of  my  incubator.  It  really  is  not  so  difficult 
of  construction  as  may  appear  at  first  sight.  Al¬ 
though  I  have  detailed  a  lot  of  finish,  this  is  by  no 
means  absolutely  necessary.  If  you  must  have 
“hot  water,”  get  No.  89,  and  also  No.  109,  and  read 
one  with  the  other.  If  any  point  wants  further 
elucidating.  I  shall  be  pleased  to  help  you.  All  or 
any  fittings  for  my  machine  can  be  had  of  Mr. 
Stevens,  7,  Selhurst  Road,  South  Norwood,  London, 
S.E.— Leghorn. 

Magic  Lantern.— F.  S.  ( Old  Swindon).—"  Have 
anv  articles  on  constructing  a  magic  lantern  ap¬ 
peared  in  Work?”  In  Nos.  83,  87,  91,  96,  100,  are 
articles  on  the  construction  of  a  triunial  lantern  of 
a  first-class  kind  Should  that  be  too  large  an  attair, 
then  I  may  say  that  an  article  on  the  construction 
of  a  good  mahogany  body  single  lantern  has  ap¬ 
peared  in  the  present  volume  (see  Nos.  171  and  L9). 
This  will  possibly  meet  F.  S.’s  needs,  as  it  is  less 
pretentious  than  the  triple  referred  to.— “  what  is 
the  best  oil  to  use  in  a  magic  lantern  ?  ”  Paraflin  ou 
is  largely  used,  and  with  a  properly  constructed 
lamp  is  perfectly  safe.  Such  a  lamp  with  three  or 
four  wicks  is  undoubtedly  the  best  light  to  be  got, 
short,  of  the  limelight.— “  What  is  mixed  with 
the  oil  to  cause  it  to  burn  more  brightly?  Witn 
mineral  oil,  nothing.  If  sperm  oil  is  used,  then 
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camphor  dissolved  in  it  will  improve  the  light. 
This  oil  is  non-explosive,  and  does  not  require  the 
game  kind  of  lamp,  is  simpler  in  construction,  and, 
consequently,  cheaper.— “  Where  could  I  best  obtain 
magic-lantern  slides?"  The  number  of  dealers  is 
legion;  their  advertisements  appear  in  Work. 
There  is  such  keen  competition  that  there  is  not 
•much  to  choose  between  the  various  dealers.  To 
give  names  where  there  are  so  many  would  seem 
invidious  ;  still,  if  F.  S.  cannot  learn  by  any  other 
method,  I  shall  be  pleased  to  give  names  and 
addresses.— O.  B. 

Bromide  Plates.— J.  S.  Q.  (Paris).— The  manu¬ 
facture  of  good  gelatine  bromide  plates  depends 
quite  as  much  on  the  way  a  formula  is  worked  out 
as  on  the  formula  itself,  and  to  give  precise  direc¬ 
tions— that  is,  entering  into  details — would  occupy 
too  much  space  in  these  columns.  It  would,  in  fact, 
fill  a  good  many  pages  of  Work  to  go  exhaustively 
into  the  matter.  The  following  is  an  excellent 
formula,  and  will  produce  first-rate  results,  providing 
it  is  properly  worked  out :  (1)  Bromide  of  potassium, 
30  grammes  ;  iodide  of  potassium,  1  gramme  :  water, 

I  350  c.c.  (2)  Silver  nitrate.  100  grammes  ;  distilled 
water,  350  c.c.  (3)  Gelatine  (hard),  15  grammes; 
water  to  soak ;  then  heat  to  about  160°  F.  Dissolve 
these,  and  then,  in  the  dark  room,  mix  very  gradu¬ 
ally  Nos.  1  and  2  with  No.  3,  and  boil  in  an  opaque 
jar  or  bottle  in  a  water-bath  for  about  half  an  hour, 
or  until,  when  a  little  is  placed  on  a  strip  of  glass, 
it  looks  blue  by  transmitted  light.  When  this  takes 
place,  add  100  grammes  more  of  gelatine,  previously 
soaked  in  water.  -Mix  well,  and  allow'  to  cool  and 
set.  The  jelly  is  then  forced  through  a  coarse 
strainer  into  cold  water  and  worked  for  eight  hours. 
It  is  then  remelted,  and  5  c.c.  of  carbolic  acid  and 
30  c.c.  of  alcohol  stirred  in,  cooled,  and  allowed  to 
stand  three  or  four  days  to  ripen.  It  is  then  filtered 
through  swan’s-down  calico,  and  is  ready  for  use. 
It  goes  without  saying  that  all  these  operations 
must  be  conducted  in  anon-actinic  light  during  and 
after  the  mixing.  To  coat  the  plates,  sufficient 
of  this  emulsion  is  w-armed  till  it  is  thoroughly 
melted  ;  a  little  is  poured  on  the  middle  of  the 
plate  and  made  to  run  to  each  corner,  then  poured 
off  into  a  jar.  The  plate  is  slightly  rocked  to  equalise 
the  coating,  and  then  laid  face  up  wardson  a  perfectly 
level  table  until  quite  set,  when  it  may  be  placed 
•edgewise  in  a  rack  to  dry  in  absolute  darkness, 
the  temperature  of  the  room  being  between  70"  and 
80°  F.  Scrupulous  attention  must  be  paid  to  clean¬ 
liness  in  all  the  processes,  and  avoidance  of  dust. 
The  foregoing  is  a  sketch  of  the  process,  which  will 
enable  anyone  to  make  his  own  plates  if  worked 
intelligently.  There  are  many  handbooks  in  the 
market  that  give  full  instructions  for  plate  making. 
J.  S.  Q.  will  do  well  to  purchase  one  and  make 
himself  thoroughly  acquainted  with  the  minutai 
before  commencing  operations.— D. 

Silhouette.— W.  P.  (Glasgow).—' The  process  of 
taking  a  silhouette  is  precisely  the  same  on  ferrotype 
plates  as  on  ordinary  collodion.  The  lighting  of  the 
figure  is  the  principal  thing.  The  figure  must  be  in 
shadow,  reclined  against  a  light  background  and 
the  exposure  short.  No  special  chemicals  are  ro- 
1  quired  ;  such  that  will  produce  a  good  position  will 
produce  a  good  silhouette.  Ferrotype  plates  pre- 
i  pared  by  Neivsky,  and  sold  by  Fallowfield,  Charing 
Cross  Road,  will  answer  your  purpose. — D. 

Half-Plate  Camera.— J.  O.  (Leeds).— If  J.  O.  will 
I  refer  to  Vol.  I.  of  Work,  No.  23,  he  will  find  full 
instructions  for  a  whole-plate  camera.  For  a 
I  half-plate  he  will,  of  course,  reduce  the  dimensions, 
and  may  use  somewhat  lighter  materials ;  other¬ 
wise,  the  instructions  may  be  carried  out  without 
alteration.— D. 

Hand  Camera.— Snap  Shot.— Instructions  to 
make  such  a  camera  as  you  require  would  occupy 
too  much  space.  Some  of  the  most  useful  are  little 
else  than  small  cameras  enclosed  in  bags  or  cases, 
with  a  cord  or  other  contrivance  for  liberating  a 
snap-shutter  without  opening  the  case  or  bag,  and 
the  plates  are  contained  in  simply  made  ordinary 
double  dark  slides.  There  are  hundreds  of  different 
kinds  in  the  market  at  the  present  time.  A  small 
hand-bag  with  a  i-plate  camera  fastened,  firmly 
inside,  with  an  aperture  through  the  leather  for  the 
lens,  will  produce  as  good  work  as  the  most  com¬ 
plicated.  The  precaution  must  be  taken  of  adjusting 
the  focus  before  fitting  it  into  the  bag,  as  there  is  bo 
opportunity  afterwards.— D. 

Christy  Bread  Knife.— J.  H.  (Bradford).  G.  A.  F. 
(Pontefract),  and  others  —This  is  not  to  be  had  in 
this  country  yet.  It  is  an  American  idea. 

Metal  Plate  Circle.— P.  B.  H.  (Southport).— 
You  do  not  seem  to  understand  the  matter  whereof 
you  write.  You  quote— correctly — from  page  226  of 
No.  171  of  Work  as  follows  :— “  When  it  is  required 
to  divide  a  circle  into  an  indivisible  number  of 
parts,”  and  then  ask,  “  How  can  an  indivisible 
circle  be  divided ?"  In  the  paragraph  quoted, 
as  you  show  yourself,  there  is  no  mention  of  “  an 
indivisible  circle.”  An  indivisible  number  is  a 
prime  number,  such  as  23,  mentioned  in  the  para¬ 
graph.  Prime  numbers  are  abundant ;  3,  5,  7, 11, 13, 
and  17  are  other  examples,  and  if  a  line  is  to  be 
divided  into  any  of  these  numbers  it  must  be  done 
at  one  operation,  as  the  numbers  have  no  divisors, 
but  the  line  is  divisible.— F.  C. 

Experimental  Science.— Rugby  Schoolboy. 
—It  is  our  intention  to  deal  with  experimental 
science  in  all  its  branehes  in  Work  directly  suitable 
plans  and  methods  of  treatment  are  before  us 
from  writers  qualified  to  treat  the  different  subjects 
in  an  interesting  and  thorough  way.— Ed. 


Hives.— V.  B.  ( Egham ).  —  In  the  second  volume 
of  Work  are  found  instructions  for  making  two 
different  kinds  of  extractors.  My  copy  of  the  paper 
is  lent  to  a  friend,  so  I  cannot  refer  you  to  the  num¬ 
ber;  but  if  you  mean  to  take  up  bee-keeping,  I 
would  strongly  recommend  you  to  purchase  the 
entire  volume,  and  read  the  articles  on  Hives,  etc., 
running  through  it.— Apis. 

Inventors  —  J.  W.  H.  ( Braekley ). — The  associa¬ 
tion  for  developing  inventions  is  called  the  London 
Commercial  Association,  and  has  offices  at  47,  Hol- 
born  Viaduct,  London,  E.C.  As  to  the  Pahang 
mahogany,  you  should  inquire  of  some  importer  of 
foreign  timber— say  A.  J.  H.,  of  Work.— F.  C. 

Music  Cabinet.— W.  B.  (Howdon-on-Tyne).  - 
The  design  which  is  here  appended  will  be  found  a 
trifle  fresh,  and  one  which  may  be  materialised 
with  a  comparatively  small  amount  of  labour.  I 
cannot  enter  into  constructive  details  further  than 
to  advance  the  few  notes  following : — The  upper 
and  lower  cupboard  should  be  made  in  one  carcase, 
whilst  front  columns  and  back  uprights  square 
above  the  top  board,  and  turned  below  it,  are  cor¬ 
nered  into  the  said  top  board,  and  carry  a  shelf. 
Between  the  middle  back-column  posts  should  be 
tenoned  a  wide  rail,  the  top  board  being  reduced  in 
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width  to  allow  it  (the  rail)  and  the  posts  to  properly 
abut  against  the  job,  in  which  position  it  may  be 
permanently  screwed.  Applicable  details  relative 
to  plinth  and  the  construction  of  the  carcase  will  be 
found,  as  perhaps  you  may  know,  in  many  past 
numbers  of  Work.— J.  S. 

Hairspring.— Leo.— To  be  able  to  pick  up  and 
pin  in  a  hairspring  that  will  suit  the  first  time 
requires  a  great  deal  of  practice  and  experience, 
and  I  do  not  think  any  too!  will  be  really  of  much 
help.  The  little  tool  you  mention  is  useful  for  hold¬ 
ing  the  spring  while  counting  the  vibrations,  and  I 
know  of  no  other,  except  one  just  brought  out  and 
used  with  a  selection  of  springs  with  it,  where  you 
weigh  the  balance  and  the  indicator  shows  the 
number  of  spring  ;  but  this  is  very  expensive,  and  I 
have  no  personal  experience  of  it,  so  cannot  say  how 
it  works  in  practice,  though  it  looks  nice  on  paper. 
The  only  advice,  under  the  circumstances,  I  can 
give  is,  “Try,  try,  try  again.”— A.  B.  C. 

Feed- Water  Heating.— J.  W.  M.  (Birmingham). 
—I  should  think  you  would  get  the  particulars  of 
the  heating  apparatus  from  the  Whitehead  Torpedo 
Co.,  or  they  would  direct  you  to  the  makers.  Your 
ejector  condenser  appears  identical  with  that 
brought  out  by  Mr.  Led  ward,  of  Brockley,  London. 
-F.  C. 

Sanitary  Engineer.— C.  W.  S.  ( London ,  S.E.). 
—To  become  a  fellow  or  a  member  of  the  Sanitary 
Institute  you  would  have  to  pass  two  examinations. 
The  fee  for  the  preliminary  one  (paid  in  advance)is, 
I  believe,  3  guineas.  If  you  fail  in  this  you  can  be 
re-examinea  after  a  stated  period  for  half  fee.  The 
examination  is  a  pretty  stiff  one,  and  comprises  a 


knowledge  of  plumbing,  sanitation,  chemistry, 
and  hygiene.  As  a  practical  plumber  you  would, 

I  should  think,  be  able  to  pass  if  you  thoroughly 
get  up  the  theoretical  requirements,  especially 
if  you  are  a  registered  plumber.  With  regard 
to  its  being  any  use  to  you,  all  knowledge  is  of  use, 
as  I  have  proved  myself  many  times;  knowledge 
that  I  had  thought  would  never  be  the  least  use  to 
me  has  been,  when  I  least  expected  it,  of  the  utmost 
service.  I  think  such  a  degree  of  knowledge  as  the 
attainment  of  this  certificate  would  show  you  to 
possess  would  aid  you  very  materially  in  your 
trade  and  profession,  and,  perhaps,  help  you  to  rise 
above  it.  The  post  of  sanitary  inspector  is,  in  many 
places,  a  lucrative  and  honourable  one,  and  you  are 
as  eligible  for  it  as  anyone  else  if  you  possess  the 
capabilities.  Therefore,  “  Go  in  and  win  ”  is  my 
advice.  Apply  for  full  particulars  and  examination 
papers  to  the  Secretary,  Sanitary  Institute,  74a, 
Margaret  Street,  London,  W.  Examinations  are 
also  held  for  diplomas  of  proficiency  as  sanitary 
inspectors  by  the  Council  of  the  British  Institute  of 
Public  Health  in  April  and  October ;  fee.  3  guineas. 
The  address  you  want  is— Francis  Alien,  M.D., 
Medical  Officer  of  Health,  Shoreditch,  Hon.  Sec. 
— R.  A. 

Bronzing  Gun  Barrels.— J.  A.  (Manchester).— 
You  will  find  the  following  method  answer  very 
well  if  applied  properly.  Make  up  the  following 
preparation  : — Dissolve  2  oz.  of  sulphate  of  copper  in 
about  14  pints  of  water,  add  £  oz.  of  perchloride  of 
iron,  J  oz.  of  aquafortis,  and  £  oz.  of  sweet  spirits  of 
nitre.  Wash  the  barrels  with  strong  soda  water  to 
thoroughly  free  them  from  grease  —  some  use 
powdered  lime  and  water  for  this,  but  I  prefer 
the  liquid— apply  the  preparation  to  the  barrels  by 
means  of  a  soft  brush  or  piece  of  rag,  let  them  stand 
till  next  day,  then  brush  them  with  a  stiff  brush, 
and  give  another  coat  of  the  preparation.  Let  this 
stand  as  before,  brush  well  again,  and  then  polish 
them  by  rubbing  with  a  smooth  piece  of  wood. 
The  ban-els  are  usually  further  protected  by  a  coat 
of  shellac  varnish ;  4  oz.  of  shellac  dissolved  in 
between  4  pint  and  1  pint  of  spirits  of  wine  will 
make  a  very  suitable  one  for  the  purpose.  N.B.— 
The  sulphate  of  copper  and  the  perchloride  of  iron 
will  dissolve  better  if  powdered  and  put  in  hot 
water.— R.  A. 

Tire  Protector.— C.  L.  M.  (Glasgow).— The  tire 
protector  in  question  is  to  be  had  of  T.  Edens 
Osborne,  10,  12,  and  14,  Lombard  Street,  Belfast.— 
A.  S. P. 

Grandfather’s  Clock.— Try  Again.— My  reply 
to  this  appealed  in  Work,  No.  178,  page  349.— 
J.  T.  Y. 

Galvanising.  —  F.  McG.  (Dublin).  —  I  am  not 
aware  that  any  mixture  is  used  in  galvanising. 
The  sheets  or  articles  are,  after  “  pickling,"  dipped 
in  a  bath  of  molten  zinc,  which  is  covered  with  sal- 
ammoniac  to  prevent  oxidation.  Some  may,  per¬ 
haps,  add  a  little  lead  or  tin,  but  I  cannot  say  if  this 
is  so  for  certain.  You  might  experiment  with  small 
quantities.— Ii.  A. 

Bicycle  Design.— H.  S.  A.  yCrewe).— What  you 
require  is  a  diamond-frame  safety  with  an  additional 
bit  of  frame,  having  pedal-shaft,  handle-bar,  etc., 
attached  for  the  second  rider.  The  change  from 
the  one  to  the  other  could  be  effected,  by  the  fixing 
of  three  bolts,  in  about  fifteen  minutes.— A.  S.  P. 

Carpenters'  and  Joiners’  Tool.— F.  B.  (Green¬ 
wich). — Call  with,  or  send,  the  tool,  and  we  will  see 
what  can  be  done  with  it. — Ed. 

How  to  Make  Gas  Engines  and  Oil  Engines. 
— J.  S.  and  J.  H.  (Beith).—l  am  sorry  I  cannot  give 
you  any  satisfaction  in  the  “  Shop  ”  column.  I  think 
if  you  consider  you  will  see  you  could  not  be  told 
jiow  to  make  a  complicated  and  difficult  engine  by 
means  of  “a  few  hints.”  I  should  advise  you  to 
read  up  the  books  enumerated  in  middle  column  of 
p.  364  ;  and  then  buy  a  set  of  castings  of  a  -)  horse¬ 
power  gas  engine  and  of  an  oil  engine,  if  they  are  to 
be  had,  but  I  think  not  at  present.— F.  A.  M. 

Dry  Battery  for  Electric  Lamp.  —  W.  D. 
(Wellingborough).— Procure  some  sheet  zinc  I  in. 
in  thickness,  and  construct  six  cells,  each  8  in.  in 
height  by  5  in  square.  Divide  each  cell  into  two 
equal  compartments  by  zinc  partitions.  Cut  pieces 
of  sheet  glass  to  fit  the  bottom  of  each  compartment 
and  cement  them  therein  with  hot  paraffin  wax. 
Next,  get  sixteen  carbon  plates  8  in.  by  4  in.  by  4  in., 
and  cap  them  at  one  end  with  a  lead  head  and 
binding-screw,  as  for  a  Leclanclib  cell.  Also  solder 
a  binding-screw  to  each  zinc  cell.  Now  prepare  the 
mixture  for  packing  the  cells.  Get  some  spirits  of 
salts,  and  add  scrap  zinc  to  it  until  the  acid  will  not 
dissolve  any  more  ;  then  add  crushed  sal-ammoniac 
until  the  liquid  will  not  take  anymore  of  this.  Now 
get  enough  plaster-of-Paris  and  zinc  oxide  to  make 
a  mixture  of  1  part  zinc  oxide  and  2  parts  plaster  to 
fill  the  cells.  Put  a  thin  layer  of  this  in  each  com¬ 
partment,  then  put  in  the  carbon  plates,  make  the 
rest  of  the  mixture  into  a  paste  with  the  prepared 
liquid,  and  pack  the  carbons  with  this  paste  to 
within  J  in.  of  the  tops  of  the  cells.  Allow  this 
paste  to  set,  bore  two  small  holes  in  the  paste  in 
each  cell,  insert  in  these  some  fragments  of  glass 
tube,  then  run  in  a  seal  of  pitch  or  marine  glue  over 
the  plaster.  Six  such  colls  in  series  will  light  a 
5  c.-p.  8  volt  lamp  for  ten  minutes  at  a  time  at 
intervals. — G.  E.  B. 

Mathematics  for  Electric  Engineers.  — 

Theory.— As  electrical  engineers  have  to  do  with 
most  intricate  arithmetical  calculations  worked  out 
with  algebraic  signs,  it  becomes  necessary  for  a 
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student  to  master  all  the  branches  of  mathematics 
relating  to  the  measurements  and  calculations  of 
solids.  'You  will  find  the  following  books  helpful  to 
you:  “Plane  Geometry,”  Is.  6d.  ;  “Solid  and 
Spherical  Geometry  and  Conic  Sections,”  Is.  6d. ; 
both  obtainable  from  John  Calvert,  Great  Jackson 
Street,  Hulme.  There  is  also  a  book  on  “  Practical 
Plane  and  Solid  Geometry,”  price  3s.,  published  by 
Messrs.  Cassell  &  Co.— G.  E.  B. 

Blackleading  Plaster  Cast.— A.  L.  ( Dews¬ 
bury ). — To  do  this  well  you  must  proceed  much  as 
with  bronzing.  “  Satisfy  ”  the  plaster  with  linseed- 
oil,  and  then  give  a  coat  of  japan  gold-size,  in  which 
it  will  be  well  to  mix  a  very  little  lead-coloured 
pigment ;  or,  as  some  prefer,  the  plaster  may  be 
“satisfied”  with  patent  size,  and  then  varnished 
with  two  coats  of  copal  varnish.  But  in  either  case 
the  blacklead  will  have  to  be  dusted  on  when  the 
gold-size  or  the  second  coat  of  varnish  is  sufficiently 
tacky — which  will  be  a  little  less  dry  than  for  gold- 
leaf.  Dust  on  with  a  bob  of  cotton-wool  or  a  bit  of 
new  wash-leather.  The  best  graphite  is  that  which 
rubs  to  a  fine  powder,  and  looks  black  till  its  bril¬ 
liancy  is  brought  out  by  friction  when  dry.— M.  M. 

Waste  Fluff  from  Irish  Linen  Manufacture. 

— J.  W.  (Banbridge).— From  the  sample  sent,  I 
imagine  this  "  fluff  ”  might  serve  for  many  of  the 
uses  of  cotton-wool.  There  is  a  widely  spread  im¬ 
pression — how  far  correct  I  cannot  say— that  linen 
fibre  is  less  irritating  to  wounds  than  cotton  fibre. 
This  suggests  that  your  material  might  possibly 
make  a  surgical  dressing  preferable  to  the  cotton¬ 
wool  now  employed.  It  would,  probably,  be  less 
expensive  than  pine  fibre.  Very  careful  prepara¬ 
tion  would  be  needed  to  fit  it  for  this  purpose  ;  and 
it  would  need  to  be  rendered  antiseptic,  which  I 
understand  is  usually  done  by  slightly  impregnating 
with  corrosive  sublimate.  It  might  perhaps  be 
worth  while  to  submit  a  sample  to  Messrs.  Mac- 
farlan  &  Co.,  manufacturing  chemists.  South- 
bridge,  Edinburgh,  who  are,  I  believe,  specially 
known  in  connection  with  the  preparation  of  such 
dressings.— S.  W. 

Cycle  Tangent  Wheel,  etc.— ASolus.— (1)  I  pre¬ 
sume  your  tangent  wheel  has  nipples  at  the  rim  ;  if 
so,  cut  the  spokes  as  near  the  length  as  can  be 
ascertained  by  a  drawing  of  the  wheel  showing  the 
direction  of  each  pair  of  spokes.  Proceed  by  put¬ 
ting  in  four  pairs  of  spokes  ;  they  should  have  half 
an  inch  screwed,  and  the  end  should  just  appear 
through  the  nipples  when  the  spokes  are  nearly 
taut.  If  you  find  the  eight  to  be  correct  in  length, 
cut  all  the  same  length ;  screw  all  up  until  the  ends 
appear  flush  with  top  of  nipples.  Have  the  wheel 
to  revolve  in  a  stand  for  the  purpose,  with  a  piece 
of  wood  or  an  iron  rod  extended  to  the  rim  ;  revolve 
the  wheel  and  see  what  parts  come  nearest  the  rod, 
and  screw  up  spokes  on  the  off  side.  Assuming  that 
the  spokes  have  all  been  cut  alike  in  length,  the 
wheel  should  be  true  when  they  protrude  equally 
through  the  nipples.  (2)  The  quickest  way  to  solder 
the  crossings  is  with  a  tinman’s  bolt,  but  they  are 
about  as  well  only  tied  with  fine  wire.  (3)  Brazing 
may  be  done  with  the  blowpipe  alone  if  the  pipe  is 
large  and  the  gas  supply  and  blast  powerful. 
Brazing  is  usually  done  with  the  fire  and  pipe  com¬ 
bined.  The  work  is  brought  up  to  a  red  heat  with 
the  fire,  the  under  side,  of  course,  being:  hotter ;  the 
pipe  is  then  applied  to  the  upper  side  until  the 
spelter  flows.  Brass  wire  is  tied  round  joints  where 
spelter  cannot  be  got  to  lie.  There  are  no  joints 
about  a  cycle  frame  where  spelter  cannot  be  got  in, 
as  in  all  cases  it  is  put  in  either  before  the  parts  are 
put  together  or  through  the  vent-hole,  which  is 
always  provided  in  tubes  and  forks  that  are  shut  at 
both  ends.— A.  S.  P. 

Ill  — Questions  Submitted  to  Readers. 

*„*  The  attention  and  co-operation  of  readers  oj  Work  are 
invited  for  this  section  of  “  Shop." 

White  Wood  Articles.— A.  M.  R.  ( Golden 
Square)  writes  "  Will  some  of  your  readers  tell 
me  where  I  can  procure,  for  my  wood-carving 
school,  white  wood  articles— such  as  bread  platters, 
handkerchief  boxes,  picture  frames,  paper  racks, 
etc.— ready  for  carving,  and  at  wholesale  prices?” 

Electric  Light.— J.  B.  ( Ashton  -  under  -  Lyne) 
writes:—"  Will  you  kindly  inform  me,  either  by  letter 
or  through  the  means  of  your  valuable  paper,  whether 
there  is  anything  in  the  electric  lighting  way  that 
could  be  made  to  supersede  the  old  paraffin  lamps 
now  in  use  at  markets  and  fairs— something  that 
would  not  easily  get  out  of  order,  and  that  would 
lie  in  small  compass,  so  that  it  could  be  carried 
about  from  place  to  place  ?  I  shall  be  very  thankful 
if  you  can  inform  me  of  such  a  light,  either  electric 
or  any  other  means  of  producing  light.” 

Meerschaum.— J.  W.  B.  ( Castleford )  writes  : — 
“I  have  a  valuable  cigarette  holder  made  of 
meerschaum  and  amber,  which  has  come  to  pieces, 
the  meerschaum  and  amber  having  parted  com¬ 
pany.  Will  any  brother  reader  kindly  tell  me  how 
to  mend  it?  Being  a  valuable  article,  I  have  not 
tried  experiments  upon  it  for  fear  of  spoiling  it. 
Would  plaster-of-Paris  do?  ” 

IV.— Questions  Answered  by  Correspondents. 

Refuse  Destroyer.— M.  (Bishop  Auckland ) 
writes  to  Colonist  (see  No.  178,  page  350) :— “  One 
form  is  made  with  an  arch  over  the  firebars,  in 
which  is  an  opening,  or  openings,  into  which  the 
refuse  is  tipped  ;  a  high  chimney  is  required. 
Another  method  is  to  use  a  disintegrator  and  reduce 
it  to  powder,  when  it  can  be  used  for  manure.  This 


requires  an  engine  or  power  to  drive  it,  and  is 
suitable  for  dry  refuse.  I  might  be  able  to  get  you 
more  particulars  if  I  knew  your  requirements.” 

Mason’s  Marking  Red. — M.  ( Bishop  Auckland ) 
writes  to  Mason  (see  No.  178,  page  350) :— “  Thi3  will 
be  hematite  iron  ore,  which  is  mined  in  the  Furness 
district  in  Cumberland.  You  might  procure  it 
there,  or  from  some  iron-works  where  it  is  used.” 


Country  Carpentry.  —  Chopstick  writes,  in 
reply  to  Heatheields  (see  No.  169,  page  197) :— “  I 
will  take  your  questions  in  the  same  order  as  you 
put  them.  First,  the  prices  will  be  about  as  follows: — 
Wood  for  framing— oak,  3s.  6d.  per  foot  cube  ; 
ditto,  yellow  deal,  2s.  ;  tiles  to  cover  roof,  32s.  per 
1,000;  bricks  (clamp),  25s.  per  1,000.  The  height  of 
lodge  is  given  as  8ft.  up  to  the  plate,  and  2  ft.  of 
brick  work.  This  will  leave  6  ft.  for  posts,  or  allow¬ 
ing  for  tenons,  6ft.  6  in. ;  the  teazle  posts  will  have 
to  be  7  ft.  6  in.  These  measurements  could  have 
been  obtained  from  the  drawings,  the  elevation 
being  to  scale.  The  sizes  of  timber  are  as  follows: — 
Front  plate  and  teazle  posts,  6 in.  square  (the  latter 
12  in.  by  6  in.  at  top) ;  corner  posts,  back  and  end 
plates,  sills,  and  intermediate  posts,  4Jin.  by  44  in. ; 
ties,  about  8  in.  by  6in.;  principal  rafters,  4)  in.  by  3in.; 
common  rafters,  4  in.  by  2  in. ;  purlin,  i\ in.  by  2}  in.; 
collars,  8  in.  by  2  in. ;  hip  rafters,  6  in.  by  2  in. ; 
quarterings  and  bracings,  4  in.  by  2  in.  The  front 
posts,  sills  all  round,  and  also  padding  sills,  should 
be  of  oak  ;  and  it  would  make  a  better  job  if  all  the 
timber  were  oak,  but  the  remainder  will  do  of 
yellow  deal ;  in  fact,  I  have  built  many  a  one  of 
English  fir  and  alder,  and  they  are  still  standing. 
The  foundations  will  do  if  they  are  12  in.  in  the 
ground,  if  it  is  a  firm  bottom.  If  you  are  doing 
without  brickwork  altogether,  simply  level  the 
ground,  and  lay  a  brick  or  two  at  intervals  of  about 
3  ft.,  to  lay  the  sills  on.  In  my  second  paper,  which 
you  will  most  likely  have  seen  before  this  is  printed, 
you  will  find  instructions  how  to  cover  the  sides,  or 
walls,  as  you  call  them.  Tiles  would  not  do ;  board 
is  the  proper  thing ;  neither  do  I  recommend  either 
slates  or  thatch  for  the  roof.  The  former  are  too 
expensive,  and  the  latter  is  nearly  as  bad,  besides 
forming  a  harbour  for  vermin,  etc.  I  think  I  have 
answered  all  your  questions  in  a  satisfactory  man¬ 
ner,  and  I  hope  you  will  understand  how  to  proceed 
with  the  building.  If  not,  write  again,  and  I  will 
have  another  try  to  put  you  right,  as  it  is  a  pleasure 
to  answer  anyone  who  states  what  he  wants  to 
know  in  a  straightforward  manner,  as  you  have 
done.  It  is  far  different  with  some  whom  I  have 
had  to  deal  with.  In  case  you  may  not  know  how 
to  find  out  the  number  of  bricks  and  tiles  required, 
I  will  just  mention  that  a  ‘  square ’—that  is,  100 
square  feet— of  9  in.  brickwork  will  take  700  bricks, 
and  the  same  size  space  of  tiling  will  require  1,100 
tiles.  This  number  is  sufficient  to  cover  waste.” 

Monograms.— R.  D.  T.  (J larylebone)  writes:— 
“In  reply  to  H.  T.  W.  ( Cardiff)  (see  No.  170,  page 


“  S.  S.  G.  C.’  and  “H.  T.  W.”  Monograms. 


222),  who  asks  for  ‘  S.  S.  G.  C.’  and  ‘  H.  T.  W.’  mono¬ 
grams,  I  beg  to  submit  one  of  each,  which  I  trust 
will  suit  H.  T.  W.’s  requirements  and  fancy.” 

Hydraulics.— M.  ( Bishop  Auckland)  writes  to 
Driver  (see  No.  174,  page  286):— "The  following 
book  treats  on  hydraulics  and  cranes  :  *  Hydraulic 
Machines,’  by  Frederick  Collyer,  18s.,  published  by 
Spon,  Strand.” 

Magic  Lantern  Sheet  Frame.— M.  ( Bishop 
Auckland)  writes  to  B.  N.  (North  Seaton )  (see  No. 
175,  page  302):— “  You  might  fix  the  sheet  on  two 
rollers ;  when  rolled  up  it  could  be  carried  in  a 
wooden  case.” 

Racing  Cutter  Yacht. — M.  ( Bishop  Auckland) 
writes  to  F.  C  B.  (Olasgoxc)  (see  No.  175,  page 
302):— “There  is  a  book  published  by  L.  Upcott 
Gill,  170,  Strand,  entitled  ‘Model  Ships  and  Yachts.’ 
The  price  is,  I  think,  5s.  See  also  Nos.  160,  165, 166, 
and  171  of  Work.” 

Half-Plate  Camera.— M.  ( Bishop  Auckland ) 
writes  to  A.  G.  ( Lambeth ,  S.E.)  (see  No.  175,  page 
302):— ‘‘You  will  find  instructions  in  Vol.  I.  of 
Work  for  making  a  full-plate  camera.  By  altering 
the  size  you  can  adapt  it  to  a  half-plate.  There  are 
also  instructions  for  making  dark  slides,  folding 
tripod,  etc.  Vols.  II.  and  HI.  also  contain  a  great 
deal  of  information  on  photographic  apparatus.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  Shop,  upon  which 
there  is  great  pres-n're Clkricus  ;  Victor  Supply  Co. 
(Grimsby);  J.  L.  (Wexfo'd);  E.  W  (Sheffield')',  SOLDER:  J.  R. 
(New  Brompton) ;  L.  V.  &  H.  ( Smethwick );  P.  Bros.  (Dulwich) ; 


w.  p.  (Pendleton) ;  A.  W.  McC.  (Belfast';  F.  A.  S.  ( Hampton 
Wick);  J.  V.  M.  (Manchester)  \  W.  J.  It  v Lambley );  Camera. 
Obscura;  C.  W.  (Hackney);  A.  J.  S.  ( London ,  N.W.) ;  L  P 
(Stafford);  Cymea;  E.  .1.  (Peckhum) ;  A.  E.  ( Birmingham )* 
T.  P.  ( Stroud  Green,  N.) ;  T.  H.  H.  ( London ,  IF.) ;  H.  H.  ( Sheffield j  • 
Anxious;  E.  E.  W.  ( Maidstone );  Economks;  W.  G.  B.  (Bast- 
bourne)  ;  M.  A.  T.  ( Farnham ) ;  T.  L.  E.  (Cardiff) ;  W.  M.  (Leek) ; 
W.  G.  ( Nottingham );  Constant  Reader;  H.  J.  D.  ( Norwich >  • 
H.  S.  (Ripley);  R.  A.  C.  (Poole)  ;  E.  W.,  June.  ;  Walsall ) ;  C.  H.’ 
(Deptford);  Constant  Reader:  T.  D.,  Junr.  (Todmorden >■ 
Crown  Hotel;  Musician;  G.  H.  (Kings  Langley);  W.  P.  W, 
(Newport,  Mon.);  A.  J.  W.  (Upper  Tooting);  Tottkridge. 
Improver;  A.  G.  (Pulborough) :  M.  J.  M.  (Southsea i;  New 
Reader;  F.  R.  H.  (Coventry) ;  Linseed;  M.  F.  H.  (Londaw 
R08SEndalb  ;  Bronzes;  C.  W.  L.  (North  Tawton );  E.  N*. 
(Bristol) ;  Axe  ;  Ergo  ;  J.  B.  ( Burton^onrTrent ) ;  C.  A.  (Leytoni 
W.  W.  (Putney);  P.  J.  B.  (Clapham). 


“WORK”  PRIZE  SCHEME. 
FOURTH  COMPETITION. 

“Tourists’  Jioacl,  Water ,  or  Rail, 
Travelling  Requisite”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
— such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (!) 
of  luggage.  For  the  three  best  suggestions 
for  an  “Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — • 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “  Tourists’ 
Travelling  Requisite  ”  Competition 

will  be  found  in  No.  181  and  subsequent 

issues. 

All  manuscripts  intended  for  the  “  Tourists’ 
Travelling  Requisite  ”  Competition  must  he 
addressed  to  the  Editor  of  Work,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “Tourists’  Travelling 
Requisite  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [_7 R 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [8  R 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes- — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  I9  R 

Carbon  Gas  Lights.— Several  new  ones  about  half 
price.  Most  economical  Gas  Light  used. — Dunblely, 
Estate  Agent,  Tamworth.  [hr 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  [2  R 

Fire  Screens.  —  Bamboo,  winter  or  summer,  ex¬ 
tremely  artistic.  Glacier  stained  glass  panels.  18s.  6d.  ; 

usually  32s.  6d.  Dent’s,  Tamworth.  [10  R 

Joiner’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [I2  R 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  IS. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
—  100  Decorators’ Stencils  (60  large  sheets),  2S.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repoussd,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  fall  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  postage  free.  All  fretwork 
requisites,  machines,  tools,  wood,  etc.  Catalogue,  with 
400  Illustrations,  3d.— F.  Coulthard,  Darlington  Street, 
Bath.  I1  s 

Novelties  !  Novelties  !  Novelties  '—Useful  for 
every  trade.  Cheapest  and  best.  Agents  apply  Factory, 
Oxford  Show  Card  Co.,  17,  Arthur  Street,  W.C.  [2  s 
Water  Motors,  from  5s. ;  I  h.-p.,  price  20s. ;  list, 
stamp.— Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [3  s 
Clarke's  Tools  are  the  best  and  the  cheapest.  Illus¬ 
trated  Catalogue,  1  stamp.  — Fore  Street,  Exeter.  [13  R 
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DR.  CHEYNE 

QUAINTLY  SAID — 

“He  that  would  have  a  clear  head 
must  have  a  clean  stomach.” 


HEADACHE. 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy 

WHELPTON’S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


"T" q  IaDIES _ These  Pills  are  particularly  suit¬ 

able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  (ull-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps, 

Address — 

GEORGE  WHELPTON  &  SON, 

3,  CRANE  COURT, 
FLEET  ST.,  LONDON,  E.O. 


AWAY. 

page  Cata- 
taining  700 
tions  of 
Tools;  also 
London- 
Plane  List, 
weeks 
Write  at 


MOSELEY  &  SON, 

323,  HIGH  HOLBORN. 

[Near  Chancery  Lane.) 

WORKS:  BROAD  STREET,  BS.OOITCSBUR'7. 

Orders  of  ios.  Carriage  Paid. 


Post  Free.  CASSELL’S 
CLASSIFIED  CATALOGUE. 


TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


Melhuishs 


LARGE 


CONTAINS  OVER 


800  Illustrations 


CATALOGUE 


of  LABOUR-SAYING 
TOOLS  and  MACHINES 
for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 


Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELETUXSII  SONS  &  Co., 

fetter  laiye,  loimdon,  e.c. 

Bricklavers’,  Plasterers’,  and  Painters’  Tools. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 


sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter, 2S.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street.  Bir¬ 
mingham. 


Prize  Competition 

COUPON. 

“  Improved  Tourists’  Travelling 
Requisite.” 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  "WORK." 


Third  Edition,  with  1,420  Illustrations,  700  pages,  demy  8vo.  Cloth,  price  6s.,  post  free. 

SPONS’  MECHANICS’  OWN  BOOK: 

A  MANUAL  FOR  HANDICRAFTSMEN  AND  AMATEURS. 

SUMMARY  of  CONTENTS Casting  and  Founding  in  Iron,  Brass  and  Bronze- Forging  and  Finishing— Sheet  Metal  Working— Soldering 
and  Brazing-Carpentry  and  Joinery  :  embracing  descriptions  of  400  Woods ;  over  200  Illustrations  of  Tools  and  their  uses ;  explanations,  with 
diagrams,  of  116  Joints  and  Hinges  ;  and  examples  of  Const  ruction  of  Workshop  Appliances,  rough  Furniture,  Garden  Erections  and  House 
Building— Cabinet  Making  and  Veneering—  Carving  and  Fretwork — Picture  Frame  Making — Upholstery— Painting,  Graining  and  Marbling — 
Varnishing,  Polishing  and  Gilding— Mechanical  Movements,  illustrating  contrivances  for  transmitting  Motion— Turning  in  Wood  and  Metals— 
Masonry,  Brickwork  and  Concrete —Plastering,  Whitewashing  and  Paperhan^ing— Bells  and  Gas-fitting— Lighting,  Warming  and  Ventilating 
—Roads  and  Bridges — Ditches  and  Drains — Water  Supply  and  Sanitation— House  Construction  in  New  Countries. 

 London  :  E.  &  F.  N.  SPON,  125,  Strand.  


Monthly,  4d. 

Cassell’s  Time  Tables. 

DELICIOUS  TEMPERANCE  DRINKS. 

MASON  S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  T em- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  ot 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


FRETWORK  AND  CARVING! 

BIOBEST  AWARD— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIEEOES,  VARNISH,  HINGES,  LOCKS, 

And  all  Fittings  for  Fretworlc  Articles . 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

The  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/  ",  paid. 

Strip  Iron  for  Bent  Iron  Work,  f",  7d.,  8d.,  9d.  per  lb. 

All  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVING,  JOINERY,  PICTURE  FRAMING,  REPOUSSE,  EMBOSSED 
LEATHER,  BURNT-WOOD,  AND  BENT  IRON  WORK. 

Our  enlarged  Catalogue,  acknowledged  the  most  complete,  with  over  1,000 
Illustrations  and  Miniature  Designs,  free  for  6‘tf. 


No.  731  Wall  Pocket  (of  Poyss»p«a.<!*> 


Me.  789.  Wall  Bracket  or.  Pipe  ltaek. 

H ARGER 


BROS 


SETTLE 


Y  OR  K.  S 


•  9 
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A. 


DEECHAM’S  PILLS. 

^tBESS^  For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEE  CHAM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  Is.  l%d.,  &  2s.  9d.  each.  Full  directions  with  each  box. 


BEECHAMJS  T  O  O  T  H  I?  A.  S  T  E. 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
Proprietor,  for  ONE  SHILLING ,  postage  paid . 


Marvellous  Purifier  —  Matchless  Preserver  —  Pure  Antiseptic. 

“CALIFORNIAN” 

“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  6d.,  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 


PATENT  BORAX  CO.,  Sole  Makers.  Works:  BIR  MIN  GUAM, 


THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J  .  SC.  SKI1V3VER  &  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Now  Ready,  our  New  Fretwork  Catalogue  for  Season  1892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  bee* 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition).  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

■consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fret  wood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  a»d  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
•as.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


TRY  a  Is.  JAR  of 

ARSENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing  ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 


T.  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


C.  B  RAN  DAUER  &  Co  s 
CIRCULAR 
POINTED 

NEITHER  SCRATCH 
SAMPLE  BOX  6?  '.j.-  ~ 

OR  FOR  7  STAMPS 


•V  I 

NOR  SPURT. 

BIRMINGHAM. 


London  Warehouse:  12  4,  E  ~SW  Gr  A.  T  B  ST. 


FRETWORK  PATTERNS. 

•pRETWORKERS  who  appreciate  First-class 
Designs  should  write  for  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d..  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 

BOOTH  BROTHERS, 

TOOL  MAKERS, 

_ DTTBLTtV _ 

HEAT-RESISTING 

MASTIC  PAINTS  hM  ENAMELS. 

Suitable  for  all  Kinds  of  Work,  and  obtainable  at  most  Oil  and 
Colour  Shops,  or  direct  of  the  Manufacturers. 


Sole  Manufacturers— 

TOLHURST  &  SON, 

11,  KING  WILLIAM  STREET,  LONDON,  E.C. 

(See  “  Work  ”  of  the  gth  January ,  1892.) 


LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes.  Drilling  Machines. 
Drills  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  M  reaches 
&C.  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  far  Illustrated  Catalogue,  150  Illustrations ,  price  6j.,  post  free. 

MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tne  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6i..  pest  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203,  SHAFTFSJiUfti  A  f  F\CF,  H.C. 

(Late  of  76.  High  Hot  born I. 

Awarded  Prize  Medal  International  Inventions  Exhibition,  x88>  Please  name  this  Paper  when  long. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvage,  London,  E.C. 
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WORK  WORLD. 

A  railway  from  Tanga,  on  the  east  coast 
of  Africa,  to  Kwa  Abdallah,  is  to  be  com¬ 
menced  this  autumn. 

*  * 

On  a  year’s  work  of  the  Steel  Company 
of  Scotland  a  loss  of  £13,653  appears,  due 
to  “  strikes  of  workmen,  high  cost  of  pro¬ 
duction,  and  reduced  prices  of  products.” 
Such  results  must  affect  Wages  in  the  future. 

#  * 

A  wooden  bridge  for  Alcaig  Ferry  is 
proposed  at  a  cost  of  £8,000.  We  are 
inclined  to  think  that  it  would  be  more 
advisable  to  erect  an  iron  or  steel  bridge 
to  secure  durability  and  immunity  from 
fire. 

#  * 

The  new  printing  types,  made  of  malleable 
glass,  preserve  their  cleanliness,  and  are  said 
to  wear  better  than  metal.  They  can  be 
cast  with  a  sharpness  of  outline  that  will 
print  more  distinctly  than  is  possible  with 
the  old  style  of  type. 

*  * 

Fireproof  floorings  for  hospitals  are  now 
so  constructed  that  the  wards  can  be  venti¬ 
lated  through  tubes  embedded  in  concrete 
■in  the  flooring,  these  tubes  being  in  com¬ 
munication  with  the  external  air  by  means 
of  air  bricks  in  the  walls.  The  principle  has 
been  adopted  for  ventilating  stables. 

*  * 

Vertical  milling  machines,  constructed  on 
thepantograph  principle,  are  being  employed 
in  the  engraving  of  name  plates,  doing  away 
with  hand  engraving  to  a  great  extent.  The 
machine  accomplishes  in  a  few  moments 
what  it  would  take  a  good  engraver  the 
greater  part  of  a  day  to  do. 

*  # 

Calculating  machines  are  finding  favour 
in  the  drawing  offices  of  large  engineering 
and  shipbuilding  firms.  Where  long  calcula¬ 
tions  are  to  be  made,  the  machines  do  away 
with  mental  labour.  The  work  of  two  days’ 
ordinary  calculating  is  done  by  the  machine 
in  three  hours. 

*  * 

In  the  electric  light  installation  at  Ardros- 
san  Harbour  there  are  seventeen  arc  lamps 


erected  at  equal  distances  apart  round  the 
east  and  north  sides  of  the  Eglinton  Dock, 
and  in  the  Caledonian  Bailway  Station  on 
Montgomerie  Pier.  Each  lamp  has  an 
illuminating  power  estimated  at  3,000 
candles. 

*  * 

Electric  instead  of  steam  traction  is  to  be 
used  on  the  South  Staffordshire  tram  lines. 
The  overhead  wire  system  will  be  employed. 
Each  car,  with  its  motor  gearing  and  all 
appliances,  will  weigh  only  six  tons,  and  ac¬ 
commodate  forty  passengers.  The  existing 
locomotives  and  cars  weigh  sixteen  tons,  and 
carry  fifty-four  passengers. 

*  # 

When  crude  petroleum  is  heated,  various 
oils  distil  over  at  different  temperatures. 
Those  which  give  with  the  least  amount  of 
heat  are  known  as  petroleum-spirit,  naphtha, 
benzoline,  and  gasoline.  The  next  to  come 
over  are  the  paraffin  oils  used  for  lighting 
purposes,  while  the  heaviest  of  all  are 
the  oils  used  for  lubricating  and  heating 
purposes.  ^ 

In  a  new  method  of  photographing  on 
wood  the  face  of  the  block  is  whitened  with 
a  mixture  of  albumen  and  zinc  white.  The 
block  is  then  coated  with  a  solution  of  nitrate 
of  silver  in  collodion,  dried  by  heat,  and  the 
coating  dissolved  off  by  ether  and  alcohol. 
Another  coating  of  the  collodion  is  applied 
and  dissolved  off,  after  which  the  block  is 
again  dried  and  exposed  under  the  negative. 
The  print  is  fixed  with  hyposulphite  of  soda, 
washed,  and  dried. 

#  * 

The  largest  order  for  rails  that  has  been 
given  out  for  months  has  been  secured  by 
the  Barrow  Hematite  Steel  Company  ;  it 
amounts  to  25,000  tons  of  rails  and  other 
railway  materials  for  the  Government  of 
Western  Australia.  Messrs.  Cammed  & 
Co.,  of  Workington,  have  orders  for  5,000 
tons  of  rails  for  South  Australia  ;  7,000  tons 
for  Norway  ;  and  3,000  tons  for  the  Congo. 
This  last  order  was  obtained  after  a  sharp 
competition  with  the  Belgian  Rail  Syndicate, 
who  quoted  1 15 f.  per  ton  against  lG7^f. 
accepted  by  Messrs.  Cammed. 

#  * 

A  new  form  of  accumulator  plate  of  some 
promise  has  uv'ja  invented.  A  perforated 


ribbon  of  lead  is  entwined  with  an  asbestos 
cord,  and  the  strands  thus  formed  are  woven 
into  a  loose  cloth.  Several  squares  of  thi3 
cloth,  cut  to  a  suitable  size,  are  lightly  com¬ 
pressed  together  to  form  a  plate,  and  this  is 
held  in  a  lead  frame.  Four  such  plates, 
composed  of  three  squares  of  cloth,  6  in.  by 
8  in.,  and  each  having  a  thickness  of  f  in., 
only  weigh  8  lb.  The  e.m.f.  of  each  pair  is 
the  same  as  that  of  ordinary  accumulator 
plates,  but  a  discharge  rate  of  1  ampere  hour 
per  square  inch  of  surface  is  claimed  for 
the  new  plates.  The  disastrous  effects  of 
buckling,  and  consequentshort-circuiting,  are 
entirely  avoided,  and  an  unusual  long  life  is 
claimed  for  cells  fitted  with  these  plates. 

*  * 

Time  has  a  material  effect  on  the  strength, 
of  cements.  Bricquettes,  two  days  old, 
having  a  tensile  strength  of  147  lb.  to  the 
square  inch,  showed,  after  thirty  days,  a 
strength  of  318  lb.  Other  cements,  showing 
a  strength  of  157  lb.  at  two  days,  increased  in 
strength  to  661  lb.  in  thirty  days.  Storing 
cement  causes  a  loss  of  weight  and  strength. 
One  cargo  weighed  on  delivery  111  lb.  per 
bushel,  and  its  breaking  strains  at  two,  five, 
and  thirty  days  were  96  lb.,  236  lb.,  and 
371  lb.  respectively.  After  six  months’ storing 
the  cement  weighed  106  lb.  per  bushel,  and 
its  strengths  at  two,  five,  and  thirty  days 
|  were  109  lb.,  178  lb.,  and  332  lb.  respectively. 
After  being  stored  a  year  the  weight  was 
106  lb.,  and  the  strengths  at  five  and  at  thirty 
days  were  73  lb.  and  250  lb.  respectively. 

*  * 

Tests  of  incandescent  electric  lamps  prove 
that  the  resistance  of  the  carbon  filaments 
in  these  lamps  increases  with  their  use,  and 
the  candle-power  of  the  lamps  suffers  a 
corresponding  decrease.  As  a  consequence, 
more  power  is  needed  to  light  the  lamps  as 
they  increase  in  age.  Lamps  of  high  initial 
efficiency,  taking  only  1|  watts  of  energy  per 
candle-power  when  new,  deteriorate  more 
rapidly  than  those  requiring  from  watts 
to  3|  watts  per  candle-power.  At  the  end 
of  fifty-five  hours  a  16-c.p.  U-watt  lamp 
gave  only  a  2 f-c.p.  light,  and  consumed 
4  26  watts  of  energy  per  c.p.  A  2-watt 
16-c.p.  lamp  gave  a  light  of  seven  candles  at 
the  end  of  ninety  hours,  and  consumed  399 
watts  per  c.p.  A  2£-watt  16-c.p.  lamp  gave 
a  light  of  ten  candles  at  the  end  of  150 
hours,  and  consumed  3'58  watts  per  c.p. 
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THE  COACHMAKERS’  COMPANY. 

BY  A  COACHBUIEDER. 

The  old  Chartered  Guilds  of  Industry  of 
London,  inaugurated  by  our  ancestors  with 
intelligent  forethought  for  the  welfare  of 
craftsmen  of  the  trades  prominent  in  the 
then  small  City  of  London,  and  endowed 
with  funds  to  maintain  and  extend  them  in 
their  beneficent  influence  on  trade  and  the 
workmen’s  welfare,  gradually  lapsed  from 
their  sacred  duty,  and  became  moribund  in 
all  except  lavish  festivities  for  the  exclu¬ 
sive  few  that  controlled  the  funds  of  the 
Companies.  Meanwhile,  the  sources  of  their 
incomes  expanded  with  force  and  vitality, 
augmenting  wealth,  which  remained  dor¬ 
mant,  except  mainly  for  speculative  pur¬ 
poses  of  profit,  until  within  recent  years, 
when  some  of  the  conscientious  and  enter- 

g rising  members  of  those  Guilds  and 
ompanies  sought  and  obtained  a  partial 
application  of  the  vast  wealth  accumulated 
to  the  intended  purposes  of  the  founders — 
to  instruct  and  develop  the  technical  in¬ 
dustries  nominally  represented  by  those 
Guilds  and  Companies. 

If  the  other  seventy-five  Guilds  would 
emulate  the  Coachmakers’  Company,  re¬ 
proach  and  obloquy  would  be  obliterated 
from  these  old  bodies.  No  institutions  in 
the  world  are  so  well  equipped  by  wealth, 
prestige  of  ancient  authority,  central  posi¬ 
tion,  spacious  halls,  and  a  numerous  body  of 
skilled  craftsmen  and  learners  anxious  to 
>artieipate  in  the  good  intentions  of  the 
ounders  of  these  companies.  Well  directed, 
their  efforts  would  neutralise  the  narrowing 
of  the  craftsmen’s  minds  by  the  effect  of 
division  of  labour  restricting  the  workman’s 
energies  and  enlightenment  to  the  section 
of  toil  upon  which  he  is  incessantly  en¬ 
gaged. 

The  thoughtful  members  of  the  carriage 
trade  in  this  Guild  strive  to  broaden  the 
men’s  ideas  of  the  various  branches  of  a 
trade  that  has  such  diversity  in  its  compo¬ 
sition  :  as  working  in  various  woods,  leathers, 
cloths,  silks ;  in  metals  like  steel,  iron, 
copper,  bronze,  tin,  gold,  and  silver  ;  in  pig¬ 
ments,  oils,  varnishes,  spirits,  and  lacquers; 
and  other  things,  as  ivory,  indiarubber,  and 
electric  lighting.  Of  course,  an  education 
corresponding  to  these  varied  manipulative 
requirements  must  form  the  basis  of  the 
craftsman’s  work. 

As  demonstrative  tests  of  the  Guild’s  zeal 
and  the  workmen’s  capacity,  for  many  years 
past  annual  exhibitions  of  drawings  and 
specimens  of  work  have  been  held  in  the 
Company’s  Hall,  Noble  Street,  City.  Each 
passing  year  shows  increased  ability  of  the 
competitors  for  prizes  and  honours  awarded 
to  successful  aspirants. 

At  these  exhibitions  of  the  brain  and  hand¬ 
work  of  the  ambitious  and  capable  men  of 
every  branch  of  this  high-class  trade,  the 
strength  and  weakness  of  the  present  system 
of  divided  toil  are  both  conspicuous. 

One  year  the  prize  was  for  foliage  draw¬ 
ings,  to  show  freehand  drawing.  Some 
excellent  specimens  were  sent,  drawn  on 
paper  ;  but  one  worker,  who  could  not  only 
draw  on  paper,  but  on  wood,  had,  by  his  as¬ 
siduity  at  the  craft,  carved  an  ornamental 
back-rail  for  a  park  phaeton,  such  as  was 
done  in  times  when  men  made  themselves 
masters  of  nearly  all  branches  of  the  craft, 
it  was  not  understood,  so  was  put  outside 
into  a  lumber-room  ;  yet,  when  it  was  sent 
back  to  the  carver,  he  was  offered  £20  for  it, 
for  its  artistic  merits,  by  an  admirer  of  such 
work.  That  was  in  the  early  days  of  the 


Coachmakers’  Company’s  exhibitions.  He 
was  before  his  time,  for  carving  has  since 
been  accorded  a  place. 

Recently,  at  a  display  of  drawings  of  half¬ 
size  views  of  a  “  Sociable,”  nearly  all  were 
exceptionally  good,  and  by  very  young 
workers  ;  but  the  evil  of  restricted  know¬ 
ledge  was  obvious  in  parts  of  the  carriages 
to  which  the  draughtsmen  were  strangers. 
Thus,  the  hind  wheels  of  some  had  six¬ 
teen  spokes,  some  fourteen,  some  twelve, 
and  one  only  ten  spokes.  Thus,  ignorance 
of  how  many  spokes  should  be  in  a  wheel 
for  a  carriage  of  fixed  size  and  weight  was 
obvious. 

In  others,  the  notion  of  a  splinter-bar 
socket  to  uphold  the  pole  of  an  open  futchell 
carriage  did  not  enter  the  draughtsman’s 
head.  Other  blunders  marred  the  complete¬ 
ness  of  otherwise  very  beautiful  and  excel¬ 
lent  drawings. 

Members  of  various  branches  of  the  trade 
competed,  and  the  errors  were  most  notice¬ 
able  in  men  employed  in  big  shops,  where 
they  are  far  more  ignorant  of  the  allied 
branches  of  the  trade  than  in  the  small  four- 
or  six-handed  shop,  where  there  is  more 
identity  of  feeling  for  the  trade  as  a  whole 
system  of  crafts  than  is  fostered  by  the  fac¬ 
tory  with  many  hands.  Mark  the  word 
“hands,”  used  by  employers,  as  if  brains 
■were  a  matter  not  to  be  bothered  about  if 
they  interfered  with  profits. 

The  judges  who  award  the  prizes  should 
point  out  errors.  They  are  themselves  on 
their  trial  by  their  awards,  when  reviewed 
by  capable  workmen  afterwards. 

To  G.  N.  Hooper,  Esq.,  one  of  the  late 
masters  of  the  Coachmakers’  Company,  is 
due  the  credit  of  carrying  forward  so  suc¬ 
cessfully  and  honourably  these  trade  exhi¬ 
bitions  at  Noble  Street,  City.  To  all  the 
judges  during  many  years  must  be  awarded 
high  praise  for  their  discrimination  and 
impartiality  in  their  awards  for  drawings 
and  work. 

The  prizes  of  the  Company  are  generally 
from  £1  to  £6,  with  supplementary  prizes 
by  munificent  donors,  for  special  exhibits, 
up  to  £20.  Certificates  for  craft  ability  are 
added  to  the  prizes,  and  to  some  the  freedom 
of  the  Company. 

To  eradicate  the  evils  of  isolation  of 
crafts,  a  cross-purpose  prize  of  some  value 
should  be  given  for  the  display  of  handi¬ 
craft  of  a  worker  in  a  branch  not  generally 
his  regular  work :  as  a  wheel  by  a  body- 
maker,  a  spring  by  a  wheeler,  a  painted 
panel  (fine-lined)  by  a  trimmer,  an  under¬ 
carriage  (in  the  wood  only)  by  a  smith. 

These  workmen,  when  in  trade  afterwards 
as  master  coachmakers,  are  expected  to 
know  all  about  every  branch  of  the  trade. 
How  few  do  know  practically  !  In  early 
times  in  England  one  man  could  roughly  do 
all  branches.  Even  in  this  century  men 
are  known  who  can  make  every  part  of 
a  carriage  from  the  drawing — wood  and 
iron-work,  painting,  lining,  to  the  leather- 
work. 

With  the  fewer  hours  of  labour  in  the  car¬ 
riage  trade — two  work  days  a  week  less  than 
prevailed  fifty  years  ago — men  have  the 
leisure  to  learn  more,  but  really  learn  less. 
This  is  partly  due  to  a  foolish  notion  of 
workers  themselves — that  each  man  should 
stick  to  his  branch,  so  as  not  to  interfere 
with  the  labour  earnings  of  another  branch. 
This  frivolous,  selfish  feeling  should  be 
eradicated  ;  but  it  is  more  difficult  to  get 
perverse  views  out  of  men’s  minds  than 
it  is  to  get  profit-making  knowledge  into 
them.  Tf  men  thought  for  a  moment  of  the 
prospect  of  their  becoming  masters,  or  of 


emigrating,  where  often  all  branches  have  to 
be  taken,  as  required,  by  a  worker,  they 
would  feel  their  narrow-minded  action  recoil 
on  themselves  with  merited  severity  ;  and 
masters  of  big  factories  would  not  have  the 
discredit  for  ignorance  far  beyond  the 
masters  of  some  humble  shops,  who  by 
perseverance  have  made  themselves  all¬ 
round  craftsmen. 


DESIGN  AND  DECORATION  OF  ALL 
AGES. 

BY  M.  H.  C.  L. 

Arabic. 

In  the  seventh  century  after  Christ  a  new 
power  came  into  the  world,  which  spread 
rapidly,  and  at  this  day  has  hold  of  a  very 
large  proportion  of  the  human  race — Ma¬ 
hometanism.  Mahomet,  the  great  prophet 
and  leader,  was  born  at  Mecca  in  569  or 
570.  At  about  forty  years  of  age  he  an¬ 
nounced  himself  as  a  prophet,  and  preached 
the  unity  of  God,  the  immortality  of  the 
soul,  and  a  higher  and  stricter  morality 
than  was  in  practice  at  that  time  by  any  of 
the  neighbouring  nations,  of  whatever  belief. 
He  gathered  round  him  a  band  of  trusted 
followers,  who  accompanied  him  when,  in 
622,  he  was  forced  to  fly  from  his  native 
land.  In  the  following  years  he  gained  many 
victories  over  his  enemies,  was  acknowledged 
sovereign,  and  on  his  death,  left  behind  him 
a  body  of  ardent  and  warlike  men  to  spread 
the  faith  which  he  taught,  according  to  their 
principles,  by  means  of  the  sword.  This 
was  tne  beginning  of  Mahometanism,  and 
with  Mahometanism  began  Mahometan  Art. 

The  term  is  a  wide  one,  for  the  followers 
of  Mahomet  pushed  their  way  the  whole 
length  of  the  southern  shore  of  the  Mediter¬ 
ranean  and  along  the  northern  shore,  ex¬ 
cepting  the  Italian  coast,  as  far  as  to  Spain, 
where  they  founded  an  important  kingdom. 
They  also  conquered  Persia  and  a  great  part 
of  India  ;  and  wherever  they  came  they 
more  or  less  transformed  the  native  art. 

The  principles  of  their  religion  were 
severe  and  narrow,  and  can  only  be 
adequately  judged  from  a  study  of  the 
Koran— the  book  which  Mahomet  wrote,  as 
he  believed,  under  the  direct  inspiration  of 
the  Angel  Gabriel.  A  very  superficial  idea 
of  Mahometanism  is  founded  on  the  latitude 
it  allowed  in  the  matter  of  wives. 

Amongst  the  strict  rules  laid  down  for 
the  conduct  of  life  was  the  prohibition  to 
make  any  representation  of  the  living  form. 
Not  only  was  the  human  figure  to  be  thus 
regarded  as  sacred,  but  the  figures  of 
animals,  and  even  of  _  vegetable  forms ! 
These  were  the  strict  principles  with  which 
Mahometan  Art  began.  Its  first  exponents 
were  the  ex-Byzantines,  who,  it  will  be  re¬ 
membered,  had  always  looked  on  the 
production  of  “  graven  images  ”  of  persons  as 
wicked.  The  cutting  off  from  the  production 
of  all  plant  and  animal  forms,  however, 
would  have  reduced  the  artists  to  a  sorry 
state.  What  was  there  left  for  them  to  do  ? 
Obviously  to  make  use  of  the  only  elements 
of  decoration  left  to  them  :  geometrical 
forms.  Accordingly  geometrical  decoration 
is  the  leading  feature  of  Mahometan  Art 
the  art,  that  is  to  say,  in  its  purest  state, 
confined  to  the  restrictions  imposed  by  the 
faith  it  was  called  upon  to  represent.  The 
Arabs  were  the  inventors  of  what  is  called 
practical  Geometry,  though  the  theoretical 
principles  had,  of  course,  been  laid  down 
Fong  before  by  Euclid,  and  are  supposed  to 
have  been  discovered  by  the  Egyptians. 
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The  tendency  to  employ  repeated  geometric 
forms  for  ornament  is  innate  in  the  human 
race,  as  has  been  shown  in  the  paper  on 


Savage  Art.  Indeed,  for  surface  decoration 
it  is  impossible  to  produce  any  design,  not 
distinctly  naturalistic,  which  is  not  based 


upon  geometrical  forms,  though  the  geo¬ 
metric  basis  may  be  so  hidden  as  to  appear 
only  as  a  suggestion,  or  altogether  escape 


Arabic  Design  and  Decoration.  Fig.  1. — Canopy  Edge,  Fifteenth  Century  :  Cairene  Pulpit.  Fig.  2. — Arab  Ivory,  Thirteenth  Century.  Fig.  3.— From 
Kal  at  El-Kebsch,  Cairo.  Fig.  4. — Pulpit  Door:  Cairo,  Fourteenth  Century.  Fig.  5. — From  Alhambra:  Spain.  Fig.  6. — Arabian  pierced  Work. 
Fig.  7. — From  Court  of  Lions  :  Alhambra.  Figs.  8  and  9.— From  Alhambra.  Fig.  10.— Inside  of  Mass  Bowl,  Fourteenth  Century.  Fig.  11.— From 
Alhambra.  Fig.  12.— Kufik  Writing.  Fig.  13.— Cursive  Writing.  Fig.  14.— Horseshoe  Arch.  Fig.  15.— Ogee  Arch.  Fig.  16.— Cusped  Arch.  Fig.  17. — 
Detail  of  Ornament  intermixed  with  Kufik  Inscription :  Alhambra. 
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the  perception  of  eyes  unaccustomed  to 
analysis. 

But  the  use  the  Mahometans  made  of 
geometry  was  definite  and  direct,  far  re¬ 
moved  from  the  simplicity  of  the  savage 
repetition  of  lines  and  curves,  and  entirely 
inscribed.  These  geometrical  patterns  were 
produced  in  great  variety,  and  so  intricate 
are  many  of  them  that  it  is  a  weariness  to 
the  eye  to  attempt  to  disentangle  them,  and 
a  long  contemplation  of  them  gives  one 
something  of  a  nightmare  effect !  Fig.  4  is 
a  comparatively  simple  form  from  the  door 
of  a  pulpit,  Cairene,  probably  of  the  four¬ 
teenth  century.  The  repeated  stars  pro¬ 
duced  by  this  pattern  are  a  favourite  effect  in 
Arabic  Art.  Besides  purely  geometrical 
forms,  the  Mahometans  used  strap-work — 
fiat  bands  with  intersecting  lines,  though 
quite  a  different  kind  from  the  Celtic  strap- 
work.  The  next  development  in  their  art 
was  the  employment  of  letters  in  a  decora¬ 
tive  way.  They  had  an  alphabet  to  their 
hand  at  once  beautiful  and  sacred.  This 
was  the  Kufik,  a  writing  invented  for  the 
inscribing  of  the  Koran,  and  in  which  alone 
for  some  centuries  the  Koran  was  written. 
Later  again  the  curious  Arabic;  writing  was 
used  as  ornamental  design.  Sometimes  one 
word  or  sentence  was  repeated  over  and 
•  over  again,  which  shows  how  distinctly  the 
lettering  was  considered  in  itself  decorative  ; 
but  as  a  rule  the  subject  of  the  inscriptions 
was  a  text  from  the  Koran  on  moral  pre¬ 
cept.  Fig.  12  is  part  of  a  Kufik,  and  13  of 
a  cursive  inscription  from  the  Alhambra. 
With  these  the  walls  of  Arabian  palaces 
are  adorned  as  well  as  the  mosques. 

The  spaces  between  the  letters  were  filled 
in  with  Arabesques,  the  last  of  the  dis¬ 
tinctly  Arabian  motives  in  decoration.  This 
kind  of  scroll  pattern  running  over  a  large 
space  is  familiar  to  every  student  of  art. 
The  word  is  now  rather  largely  applied,  but 
the  true  Arabic  scroll-work  had  but  only  a 
conventional  leaf;  that  shown  in  Figs.  2,  5,  6, 
7.  It  was  probably  not  intended  for  a  leaf 
at  all,  though  vegetable  forms  were  the  first 
to  creep  into  the  system  which  foi'bade  the 
representation  of  any  living  thing.  The 
markings  are  not  midribs  and  veins,  but 
seem  especially  designed  to  contradict  the 
impression  of  natural  foliage.  The  frequent 
little  curl  where  the  leaf  joins  the  stalk,  and 
the  alternating  row  of  dots  and  lines,  seem 
expressly  intended  to  distinguish  it  from 
any  portion  of  a  plant.  At  the  same  time, 
the  law  of  growth  is  carefully  followed  : 
every  leaf  grows  from  a  stalk,  every  stalk 
from  a  stem;  which  can  be  traced  out  to  its 
root,  however  elaborate  its  windings  and 
'interlacings. 

The  Arabs  were  originally  dwellers  in 
tents,  where  the  only  works  of  art  used  as 
house  decoration  must  have  been  woven  or 
embroidered  hangings.  When  they  came  to 
have  an  architecture,  the  old  idea  of  decora¬ 
tion  clung  to  them.  Their  admiration  for 
hanging  things  is  curiously  shown  in  the 
stalactite  ornamentation  of  their  roofs 
with  ornaments  hanging  from  above  :  one 
sees  sometimes  what  is  precisely  like  the 
canopy  over  a  saint’s  niche,  but  no  saint, 
not  even  a  niche,  is  beneath  it.  It  appears 
again  in  the  curious  valance  hangings  in 
wood  or  plaster,  where  the  edge  has  an 
irregular  and  broken  effect,  bearing  the  con¬ 
ventional  suggestion  of  the  edge  of  a 
hanging  drapery.  Straight  lines  and  long 
curved  lines  without  a  break  were  un¬ 
pleasing  to  the  Arab  taste,  and  they  orna¬ 
mented  the  edges  of  their  arches  to 
avoid  this  effect.  Fig.  1  is  the  edge  of  the 
valance  to  a  fifteenth-century  pulpit.  The 


Mahometan  arches — examples  of  the  three 
principal  types  of  which  are  given  in  Figs.  14, 
15,  16 — were  an  important  feature  in  their 
buildings.  The  borders  and  spandrels  of 
these  arches  wei-e  chief  points  for  decora¬ 
tion,  and  the  designs  were  so  adapted  as 
exactly  to  fill  them.  Diaper  patterns 
covered  the  walls,  and  friezes,  generally  con¬ 
taining  inscriptions,  ran  above  them.  While 
the  exteriors  of  the  buildings  were  gener¬ 
ally  very  plain  and  only  beautiful  by  the 
grandeur  and  simplicity  of  their  outlines, 
the  interiors  were  brilliantly  and  profusely 
decorated.  The  Arabs  were  great  masters 
of  colour,  and  invented  several  colour  com¬ 
binations  which  were  a  revelation  to  the  Art 
world. 

The  first  conquests  of  the  Mahometans 
were  in  Syria  ;  hence,  as  has  been  said,  the 
first  workmen  were  Byzantine,  and  the 
stamp  of  Byzantine  influence  is  seen 
throughout  Arabic  Art.  No  doubt  the 
scroll-work  entitled  Arabesque  originated 
with  the  system  of  design  so  nearly  akin 
to  it,  referred  to  in  the  paper  on  Early 
Christian  Art,  where  a  surface  was  covered 
with  a  running  plant,  the  sprays  of 
which  curved  round  in  a  regular  manner, 
forming  a  pattern  of  repeated  spirals.  The 
Byzantine  decoration  was  almost  entirely 
surface  work,  and  so  was  the  Arabic.  There 
was  no  relief  carving,  properly  so  called,  in 
the  latter,  only  a  system  of  a  mixture  of 
incising,  and  what  is  called  flat-carving 
when  applied  to  wood-work. 

The  Arabian  palaces  were  built  rapidly, 
as  the  rulers  followed  each  other  in  rapid 
succession  ;  and  the  materials  used  for 
their  decoration  were  such  as  could  be  most 
quickly  worked.  Plaster  was  a  favourite  sub¬ 
stance  ;  stucco  was  not  disdained  ;  tile-work 
came  to  supplement  the  more  elaborate 
glass  mosaics,  which  still,  however,  held 
their  own  for  the  noblest  purposes,  and 
were  very  carefully  and  elaborately  executed. 

The  Mahometans,  as  has  been  seen,  pene¬ 
trated  to  Persia  and  later  to  India,  but  the 
arts  of  these  countries  must  be  treated 
separately.  They  took  possession  of  Egypt, 
where  the  solemn  character  of  the  inhabi¬ 
tants  gave  its  impress  to  the  development 
of  Arab  Art.  They  appropriated  Turkey, 
and  there  their  art,  among-  an  inartistic 
people,  has  become  debased,  and  finally 
effete.  In  Sicily,  on  the  contrary,  where 
they  had  an  important  settlement,  it  at¬ 
tained  a  high  degree  of  development  in 
ceramics,  in  metal-work,  and  especially  in 
the  beautiful  silk  fabrics  mixed  with  gold 
and  silver,  and  with  Kufik  inscriptions  in¬ 
terwoven,  for  which  Sicily  became  famous. 

But  the  most  characteristic  and  the 
finest  blossoming  of  Arabian  Art  was  in 
Spain.  The  Moors  held  possession  of  a 
great  tract  of  that  country  lying  to  the 
south-east,  till  dispossessed  by  Ferdinand 
and  Isabella  in  the  fifteenth  century.  After 
this  they  still  remained  in  the  country, 
working  at  their  old  arts  for  more  than  a 
hundred  years,  and  immensely  influenced 
Christian  Mediaeval  Art.  They  were  adepts 
in  the  minor  arts,  leather  embossing,  glass¬ 
making,  metal-work,  etc.  The  Alhambra, 
at  Granada,  built  in  1253,  and  beautiful 
monuments  of  their  work  in  Seville  and 
other  Spanish  towns,  remain  to  show  the 
high  degree  of  perfection  attained  by  the 
Moors  in  their  artistic  productions. 

The  richness  of  the  decoration  strikes  the 
eye  at  once.  Where  bold  designs  are  used, 
which  are  effective  at  a  distance,  the  broad 
outlines  are  found,  on  a  nearer  approach,  to 
be  filled  in  with  minute  decorations,  so  tlxat 
not  an  inch  of  surface  is  left  plain. 


This  paper  is  entitled  Arabic  Art ;  another 
name  for  the  same  style  is  Saracenic, 
as  the  Arabs  who  followed  Mahomet  took 
the  name  of  Saracens.  It  deals  only  with 
the  early  opening  stages  of  Mahometan 
work ;  the  later  developments  will  be 
treated  in  the  papers  on  Oriental  Art. 


INDUCTION  COILS:  HOW  TO  MAKE 
AND  WOIIK  THEM. 

BY  G.  E.  BONNEY. 

Shocking  Coils — Theik  Use  —  Their  Abuse- 
Medical  Coils — Construction  oe  a  Medical 
Coil  —  The  Core  —  The  Primary  —  The 
Secondary  —  Various  Powers  :  How  Ob¬ 
tained  —  Switch-board  for  the  Various 
Powers — Breaks  for  Medical  Coils — Com¬ 
mutator  for  Coils  —  Use  and  Abuse  of 
Medical  Coils. 

Shocking  Coils. — Any  of  the  coils  mentioned 
in  previous  papers  may  be  regarded  as 
shocking  coils,  as  the  smallest  spark  coil 
will  give  a  most  disagreeable  shock  to  the 
nerves  of  persons  handling  it  incautiously. 
The  larger  spark  coils  are  really  dangerous 


Fig.  26.— Brass  Regulating  Tube  for  Medical  Coil. 

if  handled  in  an  improper  manner — that  is, 
so  as  to  receive  the  current  from  the  second¬ 
ary  coil  through  the  body,  as  from  arm  to 
arm.  If  we  span  the  secondary  terminals 
of  a  small  spark  coil  with  the  thumb  and 
little  finger,  a  smart  and  painful  shock  will 
be  sent  through  the  hand. 

The  Use  of  Shocking  Coils. — These  are 
generally  in  use  to  provide  amusement  for 


Fig.  27.— Diagram  of  Medical  Coil  Connections— 
A,  Primary  Terminal  Pillar ;  B,  Battery ;  C, 
Contact  Terminal  Pillar;  D,  Break  or  Rheo- 
tome ;  H,  Handles  or  Rheopbores;  S,,  Secondary 
Terminal;  S,„  Pivot  of  Switch;  a,  Primary 
Coil ;  b,  First  Secondary  Coil ;  c,  Second  ditto  ; 
d,  Third  ditto  ;  e,  Fourth  ditto  ;  1,  2,  3,  4,  5, 
Switch-studs. 

young  folks  on  long  winter  evenings.  One 
places  one  hand  on  a  metal  plate  connected 
to  a  terminal  of  the  secondary  coil,  and 
holds  another  child  with  the  other  hand.  A 
string  of  youngsters  then  join  hands  with 
the  first,  and  the  last  of  this  string  touches 
the  disengaged  terminal  of  the  coil,  or  a 
metal  plate  in  connection  with  it.  The  re¬ 
sult  is  more  or  less  merry  screaming  and 
laughing  as  each  feels  the  electric  shock. 
From  a  very  small  spark  coil  a  smart  shock 
may  be  obtained,  and  I  should  advise  such 
experiments  to  be  restricted  to  the  smallest 
coils.  Much  has  been  said  and  written 
about  using  these  coils  as  traps  for  meddle¬ 
some  people,  but  a  deal  of  this  is  pure  fic¬ 
tion,  since  very  elaborate  details  would  have 
to  be  carried  out  in  arranging  the  trap  so  as 
to  give  a  shock  to  the  meddler,  who  would 
most  likely  detect  and  suspect  the  arrange¬ 
ments,  even  if  he  or  she  did  not  hear  the 
merry  hum  of  the  instrument. 

The  Abuse  of  Shocking  Coils.  --These 
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useful  little  instruments  are  abused  when 
employed  to  give  surprise  shocks  to  unwary 
females  and  persons  of  a  delicate  nervous 
organisation.  Heart  and  nerve  troubles 
may  follow  as  a  result  of  shocks  given  from 
coils,  hysteria  and  paralysis  not  infrequently 
being  the  result  of  a  fright  or  sudden  shock 
to  the  nerves.  It  is,  therefore,  from  this 
cause  alone,  not  safe  to  play  with  spark 
coils  in  giving  shocks  to  children  or  delicate 


Fig.  28.— Commutator  for  Medical  Coil. 


persons;  and  this  warning  should  be  specially 
observed  in  dealing  with  coils  giving  more 
than  a  I-in.  spark.  There  are  other  reasons, 
both  physiological  and  medical,  so  to  speak, 
which  will  receive  attention  further  on. 

Medical  Coils. — This  is  the  name  given 
to  induction  coils  constructed  solely  for  the 
urpose  of  producing  physiological  effects, 
y  induced  electrical  currents,  in  human 
beings.  They  differ  from  the  spark  coils  in 
some  very  important  particulars,  although 
following  the  principles  observed  in  the 
construction  of  spark  coils.  The  same  care 
must  be  exercised  in  selecting  the  materials 
and  in  insulating  the  various  parts,  and  even 
greater  care  in  proportioning  them.  This 
will  be  seen  as  we  proceed. 

Construction  of  a  Medical  Coil. — A  medi¬ 
cal  coil  is  made  up  of  :  (1)  The  core ;  (2)  the 


Fig.  29. — Flan  01  Connections  ior  Commutator  of 
Coil. .  Reference  Letters  correspond  witti  Let¬ 
ters  on  Fig.  28.  A,  B,  Terminal  Pillars  for 
Battery  Wires  ;  C,  D,  Wires  from  Ends  of 
Primary  CoiL 

regulating  tube  over  the  core ;  (3)the  primary 
wire  and  bobbin ;  (4)  one  or  more  secondary 
coils  of  wire ;  (5)  the  rheotome,  interrupter, 
or  current  breaker  ;  (6)  the  commutator;  (7) 
the  rheophores,  or  instruments  for  conveying 
the  induced  current  to  the  patient;  (8)  a 
switch -board  for  applying  the  various 
powers. 

The  Core. — This  may  be  made  of  solid 
soft  iron,  well  annealed,  but  will  be  best  if 
made  as  for  the  core  of  a  spark  coil,  with 
a  bundle  of  fine  iron  wires  soaked  in  melted 
araffin.  Before  making  up  a  core  with  a 
undle  of  iron  wires,  it  is  advisable  to  select 
the  regulating  brass  tube  mentioned  in  the 


next  section,  and  to  fill  this  with  the  wires 
to  form  the  core,  packing  them  in  side  by 
side  tightly.  This  done,  bring  all  the  ends 
level  with  each  other,  bind  a  scrap  of  fine 
wire  around  the  ends  to  keep  the  bundle 
round,  dip  the  extreme  end  in  a  strong  so¬ 
lution  of  copper  for  a  few  minutes,  then  in 
some  chrodide  of  zinc  soldering  solution, 
and  finally  in  some  melted  solder.  This 
will  solder  all  the  wires  together  in  one 
mass.  Then  draw  out  the  wires,  and  bind 
the  bundle  as  it  is  being  drawn  out  with 
some  twine  or  stout  cotton.  Treat  the  last 
end,  like  the  first,  to  a  dip  in  the  melted 
solder,  then  fit  on  it  a  brass  cap,  |  in.  deep 
— a  piece  of  the  same  brass  tube  as  that 
used  for  the  regulator  will  serve  the  purpose 
— then  sweat  it  on  the  soldered  wires.  This 
cap  will  fit  tight  into  the  tube  of  the  primary- 
bobbin,  to  hold  the  core  in  it  firmly  whilst 
the  regulating  tube  is  passing  over  it.  The 
core,  being  prepared,  must  now  be  soaked 
in  melted  paraffin  for  several  minutes,  then 
drained  and  the  twine  unwound,  leaving  a 
smooth  round  bundle  of  wire. 

The  Regulating  Tube. — In  a  former  paper 
I  cautioned  the  coil-maker  against  the  use 
of  metal  tubes  as  bodies  of  bobbins  for  coils, 
and  then  stated  a  reason  for  so  doing.  This 
reason  will  now  become  more  apparent  as 
we  consider  the  use  of  a  regulating  tube  for 
a  medical  coil.  This  tube  must  be  of  thin 
brass,  and  will  cover  all  the  iron  core  of  the 
coil.  When  the  core  is  thus  covered,  its 
inductive  effects  will  be  absorbed  in  the 
brass  tube  instead  of  being  transmitted  to 
the  primary  wire  outside.  It  will  also  ab¬ 
sorb  some  of  the  primary  induction  as  well. 
As  the  tube  is  drawn  out  of  the  coil,  and 
the  core  becomes  uncovered,  the  full  induc¬ 
tive  relation  of  core  and  coil  is  gradually 
restored,  and  the  full  power  of  the  coil  is 
felt.  The  tube  must  be  selected  to  suit  the 
coil  about  to  be  made — that  is,  in  relation 
to  diameter  and  length — and  should  be  nicely 
smoothed  and  polished  inside  and  outside. 
A  brass  knob  should  then  be  soldered  to  one 
end,  when  the  finished  tube  will  appear  as 
shown  at  Fig.  26. 

The  Primary  Bobbin. — This  may  be  all  in 
one  with  the  secondary  bobbin,  as  in  a  small 
spark  coil,  or  may  be  made  as  a  separate 
bobbin.  When  made  in  .this  way,  and  the 
secondary  bobbin  made  to  slide  over  it  on 
rails  placed  outside  the  coil,  the  power  of 
the  coil  may  be  regulated  by  sliding  the 
secondary  on  or  off  the  primary  coil.  Some 
coils  imported  from  the  Continent  are  made 
in  this  way.  The  bobbin  ends  may  be  made 
of  hard  wood  or  of  ebonite,  as  for  a  spai’k 
coil.  The  body  or  tube  in  which  the  brass 
regulator  will  slide,  and  on  which  the 
primary  coil  will  be  wound,  should  be  built 
up  of  tough  paper,  glued  together  with  good 
thin  glue.  First  cover  the  regulating  brass 
tube  with  one  fold  of  paper  coated  with 
soap  ;  this  will  allow  the  tube  being  drawn 
out  when  the  body  is  finished.  On  the 
soaped  paper  roll  several  folds  of  tough 
paper,  well  smeared  with  thin  hot  glue, 
until  a  tube  has  been  made  quite  -j^in. 
thick.  Bind  this  tight  with  soft  cord,  and 
set  aside  to  get  hard.  The  regulating  tube 
can  now  be  slipped  out,  and  the  bobbin  ends 
glued  on  to  the  paper  tube.  When  this  has 
dried  and  become  quite  hard,  the  whole 
bobbin  should  be  soaked  in  hot  melted 
paraffin. 

The  Primary  Coil. — When  the  bobbin 
has  cooled  and  again  become  hard,  we  may 
wind  on  the  wire  for  the  primary  coil.  In 
choosing  the  wire  for  the  primary  of  a  spark 
coil,  we  had  to  use  as  few  layers  as  possible, 
so  as  to  lessen  the  evils  of  self-induction  of 


the  turns  of  wire  on  each  other.  But  in 
choosing  the  primary  of  a  medical  coil,  we 
need  not  be  hampered  by  any  such  con¬ 
siderations.  Indeed,  it  may  be  desirable  to 
have  several  layers  of  wire  on  the  primary 
coil,  so  as  to  get  a  self-induced  current  in 
this  coil.  This  primary  current  can  then  be 
taken  off  by  suitable  wires,  and  used  as  a 
mild  current  of  the  lowest  power  when  oc¬ 
casion  requires  its  use.  No.  18  silk-covered 
copper  wire  will  be  quite  large  enough  for 
the  primary  of  a  medical  coil,  and  four 
layers  of  this  may  be  used.  Nos.  20,  22,  and 
24  may  also  be  used  as  the  primary  wires 
for  small  medical  coils,  but  it  is  not  ad¬ 
visable  to  occupy  more  space  than  can  be 
taken  up  by  four  layers,  although  six  may 
give  good  results.  The  same  care  respecting 
insulation  and  winding  must  be  exercised 
in  medical  as  in  spark  coils,  and  the  finished 
primary  coil  must  be  covered  with  a  few 
layers  of  paraffined  paper  before  winding  on 
the  secondary  coils. 

The  Secondary  Coil. — The  wire  for  this 
should  be  several  sizes  smaller  than  the  wire 
employed  for  the  primary  coil,  but  wire  of 
the  same  gauge  may  be  used  if  the  bobbin 
is  large,  and  an  induced  current  of  low  ten¬ 
sion  only  is  desired.  If  No.  16  is  used  for 
the  primary,  we  commence  with  No.  20  for 
the  secondary,  using  Nos.  24,  28,  and  30 
afterwards.  If  No.  18  is  used  for  the  primary, 
start  with  No.  22  for  the  secondary,  and  fol¬ 
low  on  with  Nos.  26,  28,  and  30,  if  a  variety 
of  powers  are  desired.  These  are  good  pro¬ 
portions,  but  the  gauge  may  be  varied  to  suit 
the  fancy  of  the  maker  or  the  requirements 
of  the  coil.  If  a  full  current  of  high  tension 
is  required,  the  secondary  may  be  wholly  of 
No.  30.  It  is  not  desirable  to  have  a  finer 
wire  than  No.  32,  although  Nos.  36  and  40 
have  been  employed  in  the  construction  of 
medical  coils.  The  current  from  finer  sizes 
is  sharp  and  irritating  to  the  nerves,  and 
the  beneficial  use  of  this  is  doubtful.  All 
wires  employed  for  the  secondary  must  be 
of  best  copper,  well  annealed,  insulated  with 
silk  covering,  and  run  through  hot  melted 
paraffin,  as  for  spark  coils.  In  fact,  the 
same  care  must  be  exercised  in  winding  the 
secondary  of  this  coil  as  recommended  for 
winding  spark  coils. 

Various  Poivers  from  One  Coil. — It  is 
frequently  desirable  to  have  at  command 
the  means  for  altering  the  tension  of  current 
from  one  of  these  coils.  This  is  partly  pro¬ 
vided  for  by  the  brass  regulator,  the  tension 
of  the  induced  current  rising  as  the  core  is 
uncovered  by  drawing  out  the  regulating 
tube  of  brass.  But  higher  or  lower  tensions 
than  this  will  give  may  be  desired,  and  this 
wider  range  of  powers  may  be  obtained  from 
one  coil  by  varying  the  winding  of  the 
secondary  wire.  I  will  suppose  this  to  be 
desired  in  a  small  coil,  and  give  an  account 
of  its  construction  as  an  example. 

Suppose  we  wish  to  construct  a  small  coil, 
4  in.  in  length  by  2J  in.  in  diameter,  having 
a  |  in.  core.  The  primary  for  this  may  be 
four  layers  of  No.  18  silk-covered  copper 
wire.  Over  this,  first  wind  f  lb.  of  No.  22 
silk-covered  copper  wire.  When  the  finish 
end  of  this  is  reached,  leave  enough  free 
wire  to  pass  out  through  the  bobbin  end, 
and  connect  to  a  stud  on  the  baseboard  of 
the  coil,  then  lay  1  in.  of  the  wire,  just 
where  it  passes  out  through  the  bobbin, 
bare  of  its  insulated  covering;  twist  the 
bared  and  cleaned  end  of  the  next  length  of 
secondary  around  this  bared  spot,  solder  the 
junction  of  the  two  wires,  and  cover  it  with 
a  layer  of  paraffined  silk  thread  to  restore 
the  insulation.  The  next  length  of  secondary 
will  be  composed  of  about  2  oz.  of  No.  26 
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silk-covered  copper  wire.  When  this  has 
been  wound  on,  bring  oat  the  finish  end,  as 
in  the  first  length,  and  join  the  third  length 
to  this  second  length,  as  at  first,  then  wind 
on  2  oz.  of  No.  28  in  like  manner  ;  then 
finish  off  with  2  oz.  of  No.  30,  bringing  out 
the  finish  end  of  this  to  be  connected  to  a 
separate  stud.  As  a  guide  to  amateurs,  I 
give  herewith  a  diagram  (Fig.  27)  of  the 
several  coils,  just  to  show  how  they  are 
connected  and  the  ends  carried  to  the 
studs.  On  referring  to  this  diagram,  it 
will  be  seen  that  the  coil  a  is  the  primary, 
connected  at  the  ends  to  the  battery  ter¬ 
minals,  A  and  c,  through  the  break-stud 
at  d.  s„  shows  the  position  of  a  switch 
connecting  one  of  the  handles  with  the 
studs  1,  2,  3,  4,  and  5.  s,  shows  a  stud 
connecting  the  other  handle  and  one  end 
of  the  primary  coil.  The  other  end  of  this 
coil  is  connected  by  a  short  wire  to  the 
stud  No.  1,  and  this  forms  the  primary 
induced  circuit,  or  lowest  power.  The 
commencement  of  the  first  secondary,  b, 
will  also  be  con¬ 
nected  to  this  wire, 
and  terminate  in 
the  stud  No.  2, 
forming  the  second 
power.  To  this 
same  wire  the  com¬ 
mencement  of  the 
coil  c  will  be  sol¬ 
dered,  and  this  coil 
will  terminate  in 
the  stud  No.  3, 
forming  the  third 
power.  All  the 
others  may  now 
be  easily  traced. 

The  switch  need 
only  be  the  ordi¬ 
nary  form,  made 
of  spring  brass, 
turning  on  s„  as  on 
a  pivot,  and  sweep¬ 
ing  with  its  other 
end  the  semicircle 
of  studs. 

Breaks ,  or  In¬ 
terrupters,  for  Me¬ 
dical  Coils.  —  In 
the  spark  coil,  it  is 

desirable  to  have  a  slow-acting  break,  to  give 
the  core  a  chance  of  being  fully  magnetised. 
In  a  medical  coil  the  opposite  condition  is 
most  desirable,  so  as  to  avoid  jerks  and 
twitches  in  the  nerves  of  the  patient  when 
applying  the  induced  current.  The  break¬ 
spring  should  therefore  be  short,  the  ad¬ 
justing  screw  made  to  work  easily  in  a  split 
contact  pillar  instead  of  with  a  lock-nut, 
and  the  whole  made  to  work  smoothly  and 
regularly.  The  ordinary  form  may  be  em¬ 
ployed,  using  the  core  as  a  magnet,  and  in 
this  case  the  break  must  be  fixed  at  the 
fixed  end  of  the  core,  which  must  be  left 
protruding  a  little  for  the  purpose  ;  or  the 
horizontal  form  of  break  may  be  employed, 
with  a  separate  horseshoe  magnet  to  work 
it,  as  described  in  the  last  paper  on  this 
subject ;  but  in  this  case  the  spring  must 
be  short,  and  all  parts  made  to  adjust  easily. 

A  Commutator  for  Medical  Coils. — As  it 
is  sometimes  most  desirable  to  have  the 
means  at  command  of  charging  the  direc¬ 
tion  of  the  current  without  giving  the 
patient  the  trouble  to  change  the  position 
of  the  rheophores,  or  handles,  a  commu¬ 
tator  for  this  purpose  is  a  useful  adjunct 
to  a  medical  coil.  This  little  apparatus  is 
shown  at  Fig.  28,  and  consists  of  a  cylinder 
of  ebonite,  boxwood,  ivory,  or  similar  in¬ 
sulating  substance,  about  1  in.  in  length 


and  the  same  in  diameter,  furnished  with 
two  plates  of  German  silver,  one  on  each 
side,  and  two  short  spindles,  one  at  each 
end,  running  in  two  small  brass  brackets 
fixed  to  the  baseboard  of  the  coil  between 
the  terminal  binding-screws  and  the  break. 
Two  springs  of  brass  or  of  German  silver 
are  also  fixed  to  the  board  on  each  side  of 
the  cylinder,  so  as  to  press  on  both  sides 
and  make  good  contact  with  the  metal 
strips  on  the  cylinder.  The  two  spindles 
must  be  soldered  into  circular  plates,  and 
these  fastened  by  screws  to  the  ends  of  the 
cylinder.  One  of  these  ends  must  be  con¬ 
nected  to  one  metal  strip  on  the  cylinder, 
and  the  opposite  end  to  the  opposite  metal 
strip.  It  is  also  advisable  to  have  one  of 
the  spindles  longer  than  the  other,  and 
fix  to  this  a  milled  head  or  a  flat  thumb- 
piece  of  metal  or  of  ebonite,  for  conveni¬ 
ence  in  turning  the  cylinder. 

To  connect  this  commutator  with  the 
coil,  lead  a  wire  from  one  of  the  terminals 
on  the  baseboard  to  one  of  the  brass 


injury  being  done  to  the  person  placed  under 
its  influence.  Although  a  person  in  good 
health  may  play  with  a  coil  with  impunity, 
it  is  not  a  safe  plaything  for  an  invalid  or 
one  out  of  health.  The  sphere  in  which  an 
induced  current  of  electricity  may  be  bene¬ 
ficially  employed  as  a  curative  agent  is  a 
limited  one  of  small  extent.  Much  harm  may 
be  done  by  using  too  large  a  dose  of  electricity, 
sending  the  current  in  a  wrong  direction,  and 
applying  it  to  the  wrong  parts  of  the  body. 


Screw-Cutting  in  the  Lathe.  Fig.  5.— The  Arrangement  of  a  Compound  Train. 


brackets  supporting  the  cylinder ;  then 
another  wire  from  the  other  terminal  to 
the  other  bracket.  Connect  one  spring  to 
one  end  of  the  primary  coil,  and  the  un¬ 
occupied  brass  spring  to  the  opposite  end 
of  the  primary,  or  to  the  break-pillar  of 
the  coil,  as  shown  at  Fig.  29.  It  will  then 
be  seen  that  a  half-turn  of  the  cylinder 
will  change  the  direction  of  the  current  in 
the  primary  coil,  and  a  quarter-turn  (leav¬ 
ing  the  springs  resting  on  the  cylinder 
without  touching  its  metal  strips)  will  cut 
off  the  current  from  the  coil. 

Use  and  Abuse  of  Medical  Coils. — I  could 
write  a  whole  volume  respecting  the  use  and 
abuse  of  medical  coils,  were  it  in  my  pro¬ 
vince  to  do  so.  It  is,  however,  no  part  of 
my  duty  to  invade  the  domain  of  electro¬ 
therapeutics  by  showing  how  those  coils 
should  be  used  for  the  relief  and  cure  of 
disease.  Electricity  is  a  curative  agent.  It 
is  a  powerful  means,  in  the  hands  of  a 
trained  man,  to  cure  disease,  to  injure 
health,  or  to  kill.  Its  action  is  as  potent  as 
that  of  the  poisonous  drugs  aconite,  bella¬ 
donna,  and  strychnine,  and  it  demands  an 
equal  care  in  its  application  for  the  cure  of 
disease.  A  medical  coil  in  the  hands  of  an 
experienced  medical  electrician  is  a  power 
for  good ;  but  the  same  coil  in  the  hands 
of  an  ignorant  man  may  result  in  irreparable 


SCREW-CUTTING  IN  THE  LATHE. 

BY  J.  H. 

Compound  Trains  and  Examples  in 
Calculation. 

Description  of  a  Compound  Train — “Stud” 
Wheels  —  The  Illustration  Explained  — 
Recapitulation  of  Principlf.s  —  Methods 
used  in  Practice. 

Description  of  a  Compound  Train. — Let  us 
now  try  to  get  a  clear  idea  of  the  use  and 
arrangement  of  a 
compound  train  im¬ 
pressed  upon  the 
mind.  Suppose  we 
want  to  cut  a  screw 
having  twenty-four 
threads  to  the  inch 
in  a  lathe  whose 
leading  screw  has 
two  threads  to  the 
inch.  The  ratio  is 
24 

--  =  12,  and  conse¬ 
quently,  if  a  single 
train  were  used, 
the  driver  wheel — 
that  is,  the  wheel 
on  the  lathe  man¬ 
drel,  as  explained 
in  my  first  paper — 
would  have  to 
make  twelve  revo¬ 
lutions  to  each  re¬ 
volution  of  the 
driven,  or  guide- 
screw  wheel. 
Wheels  of  240  and 
20  teeth,  therefore, 
would  give  this 

and  the  20-toothed 


•  ,  240  ,  „ 

ratio,  thus :  ~^q  =  12, 

wheel  would  be  the  driver,  and  the  240- 
toothed  wheel  the  driven.  But  as  there  is 
no  wheel  of  240  teeth  in  any  ordinary  set— 
and  even  if  we  had  one,  it  would  probably  be 
too  large  for  gearing-up  between  the  centres 
of  the  lathe  mandrel  and  the  guide  screw— we 
must  necessarily  break  up  the  supposed  20  and 
240-toothed  wheels  into  factors,  the  ratio  of 

.  240  , 

whose  products  will  have  the  ratio  gQ ,  and 

in  that  case  we  make  use  of  the  interme¬ 
diate  stud  on  the  rocking  plate.  The  num¬ 
bers  are  broken  up,  and  the  details  of  the 
,  „  20  2  x  10 

process  are  as  follows  :  =  go^x- 12  — 

adding  cyphers,  ^qq  x  A 8  we  have  neither 

10,  nor  200,  nor  12-toothed  wheels,  we  try 
again  ;  add  cyphers  to  10  and  12,  and  then 

50 

20  x  roo 

halve  200  and  100,  thus:  xT20’t^ie  same 

100 

ratio  between  the  numbers  above  and  below 
the  line  being  preserved,  until  we  come  to 
numbers  which  are  not  duplicates  of  one 
another,  and  which  are  included  in  the 
ordinary  sets  of  change  wheels.  So  that  if 
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20  and  50  drive,  and  100  and  120  are  driven, 
we  shall  have  the  ratio  ~2q  x  5Q  =  12, which 
is  the  ratio  required. 

“ Stud"  Wheels. — One  of  the  drivers  and 
one  of  the  driven  must  be  placed  upon  the 
stud  of  the  rocking  plate.  But  to  use  the 
term"  stud  wheel,”  except  when  it  happens 
to  be  an  idle  wheel  employed  for  changing 
the  direction  of  motion,  as  in  cutting  left- 
handed  screws,  causes  confusion  ;  and  I 
shall  only  employ  the  terms  “driver  ”  and 
“driven.” 

The  Illustration  Explained. — The  relative 
arrangements  of  these  wheels  are  shown  in 
Fig.  5,  together  with  just  so  much  of  the 
lieadstock  gear  as  is  necessary  to  illustrate 
the  arrangements  of  a  compound  train.  In 
these  figures,  A  is  the  lathe  mandrel ;  b  the 
guide  screw  ;  c  the  cone  pulley  through 
which  the  lathe  mandrel  is  driven  ;  d  the 
large  wheel  of  the  back  gear  ;  E  the  rocking 
©r  quadrant  plate,  pivoted  upon  the  end  of 
the  guide  screw  ;  f  the  first  driver  wheel ;  G 
the  first  driven  wheel ;  H  the  second  driver 
wheel ;  j  the  second  driven  wheel  ;  o  and  H 
are  commonly  termed  the  stud  wheels  ;  k  is 
the  stud.  As  driver  and  driven  wheels  of 
various  diameters  are  used  for  cutting  screws 
of  various  pitches,  the  quadrant  plate  is  pro¬ 
vided  with  curved  slots,  to  permit  of  free 
pivoting  around  the  end  of  B.  The  wide 
range  of  radius  permitted  by  these  curved 
slots,  and  the  choice  of  any  position  in  the 
two  straight  slots  in  the  rocking  plate,  per¬ 
mit  of  such  range  of  location  for  the  stud 
K,  that  all  the  wheels  from  20  to  120  teeth, 
and  even  higher,  can  be  geared  up  for  com¬ 
pound  trains. 

It  does  not  matter  which  of  the  drivers 
goes  on  the  lathe  mandrel  and  which 
©n  the  stud.  Neither  does  it  matter 
which  of  the  driven  goes  on  the  stud  nor 
which  on  the  guide  screw,  because  this  only 
amounts  to  a  transposition  of  the  numbers, 
and  does  not  affect  the  products  or  the 
ratio ,  Thus,  in  the  example  last  given  20 
might  go  on  b,  and  50  on  a,  and  100  might 
go  on  c,  and  120  on  b. 

Recapitulation  of  Principles.  —  Certain 
fundamental  or  axiomatic  principles  have 
now  been  demonstrated  in  a  graphic  fashion. 
Those  principles  are,  in  brief,  as  follows  : — ■ 
The  same  ratio  that  exists  between  the  guide 
screw  and  the  screw  to  be  cut  must  also 
exist  between  the  driver  and  the  driven 
wheel  in  a  simple  train  ;  or,  in  a  compound 
train,  between  the  products  of  the  drivers 
ind  of  the  driven  wheels.  This,  therefore,  is 
the  fundamental  principle  of  inverse  ratios. 
Again,  to  cut  pitches  finer  than  that  on  the 
leading  screw,  the  smaller  wheel  or  wheels 
will  drive,  and  the  larger  be  driven.  To  cut 
pitches  coarser  than  that  on  the  leading 
screw,  the  larger  wheel  or  wheels  will  drive, 
and  the  smaller  be  driven.  When  arranging 
wheels  of  a  compound  train,  one  driver  will 
be  put  on  lathe  mandrel,  one  driven  on 
the  guide  screw,  and  one  driver  and  one 
driven  upon  the  stud.  I  will  now  pro¬ 
ceed  to  apply  these  principles  to  some  of 
the  rules  which  are  made  use  of  in  screw 
cutting. 

Methods  used  in  Practice. — In  practice, 
the  common  method  employed  is  to  write 
down  in  the  form  of  a  vulgar  fraction  the 
number  of  threads  per  inch  of  the  guide 
screw  and  the  number  of  threads  per  inch 
of  the  screw  to  be  cut,  and  deduce  suitable 
wheels,  having  the  same  ratio  as  the 
numerator  and  denominator  of  the  fraction. 
The  numerator  then  corresponds  with  the 
driver,  and  the  denominator  with  the 
driven  wheels.  This  method  covers  all 


possible  cases  that  can  arise  in  practice,  and 
is  in  harmony  with  the  principles  just  laid 
down.  Thus,  with  a  leading  screw  of  £ 
pitch,  i.e.,  with  four  threads  per  inch,  we 
want  to  cut  screws,  say,  having  respectively 
II  threads,  2  threads,  6*  threads,  and  20 
threads  per  inch.  The  vulgar  fractions  ex¬ 
pressing  these  relations  will  be  as  follows  : — 
4  4  4  4 

11-  2  20'  re^at'ons  being  clearly 

set  down,  we  now  proceed  to  deduce  suitable 
change  wheels  from  these  fractions.  In  two 
of  these  cases  we  have  integers  and  frac¬ 
tions  combined,  and  we  cannot  work  with 
these,  but  must  turn  them  either  into  whole 
numbers  or  into  decimals,  thus  : — Multiply 
the  entire  vulgar  fraction  by  the  denominator 
of  the  fractional  number,  or  turn  the  latter 

.  .  .  4 

into  a  decimal.  In  this  way,  becomes 

4^8  ...  4  ,4 


UX 


w.  or,  as  a  decimal,  .n.  and 
o ,  t  o  J  t>£ 


becomes  rr,  x 


2  = 


8_ 

13  : 


or,  as  a  decimal, 


Wheels  are  deduced  from  ratio  relations  of 
this  kind  either  by  the  addition  of  cyphers 
or  by  multiplying  by  5  (because  the  numbers 
of  teeth  in  the  change  wheels  advance  by 
fives),  and  then  by  halving,  doubling,  or 
otherwise  breaking  up  or  increasing  the 
number  first  obtained,  in  equal  proportions— 
that  is,  care  must  be  taken  to  increase  or 
diminish  the  numbers  in  numerator  and  de¬ 
nominator  in  exactly  the  same  proportions. 
Now,  taking  each  of  these  ratio  numbers 
in  succession,  we  can  sav,  Writing: — 
4  8  „  40 

j-j  =*g  X  5  =  or,  adding  a  cypher, 

|-  =  ^  ;  or,  further  increasing  by  one-half, 

120  driver.  ,  .  .  4 

~45  =  driven.  Again,  writing  :-F-  X  5  = 


20  40 

Fs,  and,  multiplying  by  2  = 


15.0,  or,  add- 
driver. 

driven.  Again, 


4  40 

mg  a  cypher  to  1>5  =  15. 

4  20 

writing  g  X  5  =  and  multiplying  by  2= 

40  , , .  ,  ,  4  40  driver. 

2Q  ;  or,  adding  a  cypher  to  ^  ^  =  d_iven_ 

,  .  4  8  40  ...  4 

Again,  gi  =  13  X  5  =  65,  or  writing:-^., 


40 

and  adding  a  cypher  =  -rz 


05' 


driver. 

driven.  ASam’ 


20  X  5 
40 


20 

100 


or,  adding  a  cypher  to  g-  , 


=  ^j),  and  halving  (because  there  is  no 


200-toothed  wheel  in  a  set), 


20 

100 


driver. 

driven. 


A  glance  at  the  numbers  shows  that  we 
have  inverse  relations  between  the  guide 
screw  and  screw  to  be  cut  and  the  driver 
and  driven  wheels.  Also,  in  the  case  of 
the  first  two  threads  of  1  \  and  2  per  inch 
respectively,  which  are  coarser  than  the 
guide  screw,  the  larger  wheels  drive  and  the 
smaller  are  driven,  thus  causing  a  more 
rapid  revolution  of  the  guide  screw  than  of 
the  lathe  mandrel,  and  consequently  a  rapid 
longitudinal  traverse  of  the  cutting  tool 
relatively  to  the  work  in  the  lathe.  In  the 
case  of  the  second  set  of  threads  of  and 
20  to  the  inch,  which  are  finer  than  the 
guide  screw,  the  smaller  wheels  drive,  and 
the  larger  are  driven,  and  the  guide  screw 
revolves  slowly,  and  the  tool  is  retarded  in 
relation  to  the  work.  But  putting  the  rela¬ 
tion  of  the  guide  screw  and  screw  to  be  cut 
in  the  fractional  form  shown,  and  remember¬ 


ing  that  the  numerator  gives  driving  and 
the  denominator  driven  wheels,  it  is  hardly 
possible  to  go  wrong,  because  the  fraction 
shows  at  once  which  wheels  should  go  on 
mandrel  and  which  on  guide  screw. 


SALT  HOLDER  AND  SPRINKLER. 


A  salt  sprinkler,  designed  to  obviate  the 
difficulty  so  frequently  experienced  in  use 
from  the  salt  becoming  damp  and  caking,  is 
shown  in  the  accompanying  illustration.  It 
is  the  patent  of  Mr.  F.  N.  Dixon,  Phila¬ 
delphia.  As  shown  in  the  sectional  view,  a 
follower  and  a  spiral  spring  are  contained 
within  the  holder.  The  spring  is  secured  to 
the  bottom  and  follower  respectively,  and 
operates  to  force  the  follower  upward,  to 
support  the  mass  of  salt,  whatever  its  quan¬ 
tity,  against  and  in  contact  with  the  cap. 
The  cap  is  permanently  swivelled  upon  the 
body  so  as  to  freely  rotate  upon  it,  having, 
in  the  form  illustrated,  a  circumferential 


Salt  Holder  and  Sprinkler. 


flange  engaging  a  similar  flange  on  the  body. 
The  cap  may  also  be  provided  with  small 
downwardly  turned  cutting  edges.  To 
operate  the  device,  it  is  inverted  and  held 
with  one  hand,  and  the  cap  rotated  back¬ 
ward  and  forward  with  the  thumb  and 
finger  of  the  other  hand.  In  such  rotation 
or  working  the  cap  perforations  and  edges 
exert  a  positive  grinding  or  shearing 
action  upon  the  surface  of  the  mass  pressed 
against  them,  so  that  each  movement  of  the 
cap  compels  a  given  quantity  of  salt  to  drop 
through  the  perforations.  The  bottom  is 
secured  to  the  body  by  a  screw  thread,  and 
may  be  removed,  together  with  the  connected 
spring  and  follower,  to  fill  the  sprinkler. 


Bied  Seed. — To  protect  seed  from  birds, 
mice,  and  insects,  heap  the  seed  together, 
pour  over  it  boiling  water,  then  at  once  stir 
in  pitch-pane  tar  not  too  thickly  used,  then 
mix  wood-ash  or  slacked  lime  with  the  lot  : 
this  keeps  them  from  clotting  together.  A 
teaspoonful  of  tar  to  follow  four  quarts  of 
water  is  the  right  proportion,  and  birds, 
mice,  or  insects  avoid  it. 
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Wanted— A  Colour  Standard. — The 
task  of  selecting  and  naming  certain  colours 
with  a  view  to  their  adoption  as  a  per¬ 
manent  standard  has  never  yet  been  accom¬ 
plished  to  the  satisfaction  of  both  artist  and 
physicist,  and  probably  it  never  will  be. 
Heretofore  such  efforts  have  been  the  work 
of  individual  skill  and  enterprise,  and  have 
been  somewhat  wanting  in  authority  and 
influence.  The  results  of  the  present  en¬ 
deavour  of  the  Society  of  Arts  will,  there¬ 
fore,  be  awaited  with  much  hopeful  interest. 
We  are  informed  that  the  selecting  of  repre¬ 
sentative  tints,  and  the  naming  of  these,  has 
been  brought  to  a  satisfactory  conclusion. 
To  complete  the  work,  each  one  will  now  be 
scientifically  tested  and  examined  by  electric 
light,  and  a  formula  for  the  production  of 
each  colour  determined.  To  gather  some 
idea  of  the  scientific  impossibilities  of  this 
task  generally,  we  have  but  to  remember 
that  fully  a  thousand  hues  can  be  counted 
in  the  solar  spectrum,  and  that  tints  and 
shades  of  each  distinguishable  hue  may  be 
produced  in  hundreds.  But  between  the 
scientific  and  the  everv-day,  art  and  com¬ 
mercial,  aspects  of  colour  tnere  is  a  wide 
difference ;  and  it  is  doubtless  upon  the 
lines  of  “  art  and  commerce  ”  that  the  new 
standard  of  colours  is  being  prepared.  The 
advent  of  the  electric  light  has  provided  a 
source  of  illumination  of  an  exact  and 
measurable  nature.  Light  being  the  source 
of  colour,  it  can  readily  be  grasped  how 
great  are  the  advantages  of  the  former 
illuminant  compared  to  the  ever-changing 
daylight.  The  possession  of  an  authoritative 
standard  will  have  an  important  bearing 
upon  the  study  of  harmonious  colouring, 
and,  indeed,  upon  colour  in  all  phases  of 
art.  We  trust  that  when  the  labours  of  the 
special  committee  have  been  brought  to  a 
conclusion,  the  project  of  an  international 
standard  will  be  within  the  bounds  of  prac¬ 
ticability,  and  that  in  the  process  of  time 


“  God’s  greatest  gift  to  the  eyesight  of 
man,”  as  Buskin  has  described  colour,  may 
be  appreciated  as  such  by  humanity  at 
large.  But  let  no  time  be  lost.  It  is  the 
wearying  and  often  unnecessary  processes 
of  official  delay  which  clog  progressive 
measures  that  makes  progress  in  all  matters 
in  this  country  so  fearfully  slow. 

“  Jack  of  all  Trades.” — The  system 
which  holds  in  many  large  workshops  of 
keeping  a  man  employed  continually  on  one 
class  of  work  has  some  advantages  which 
must  be  admitted.  By  daily  practice  in  the 
same  set  of  operations  the  workman  acquires 
a  dexterity  and  knowledge  of  his  particular 
branch  of  work  which  enables  him  to  turn 
out  his  results  with  the  utmost  perfection 
and  speed.  The  man,  for  example,  who  has 
been  brought  up  from  his  youth  to  the 
making  of  dolls’  eyes  of  a  particular  size  and 
colour  benefits  his  fellow-men  by  the  pro¬ 
duction  of  very  excellent  dolls’  eyes,  and 
himself  by  the  receipt  of  the  good  wages  he 
is  enabled  to  earn.  But  at  what  a  cost  it  is 
to  the  man’s  development  as  a  human  being ! 
All  his  thoughts  and  efforts  bestowed  on  the 
one  narrow  object  of  turning  out  weekly  SO' 
many  gross  of  dolls’  eyes  !  It  cannot  be  too- 
strongly  impressed  on  the  artisans  of  to¬ 
day,  especially  the  younger  ones,  that  a 
well-developed  and  organised  brain — what 
is  known  as  a  “  level  head  ’’—can  only  be 
obtained  by  breadth  of  culture  ;  that  is  to 
say,  by  knowing  something,  if  only  a  little,, 
of  a  great  many  things.  The  old  millwrights 
of  the  beginning  of  the  century,  the  mens 
who  invented  nearly  all  the  machine  tools 
and  labour-saving  appliances  that  we  use 
to-day,  were  not  accustomed  to  working  in 
one  groove  of  routine  week  in  and  week  out. 
Maudslay,  Nasmyth,  and  Whitworth  were 
not  afraid  to  tackle  undertakings  of  the 
most  diverse  character  ;  Bichard  Roberts 
invented  and  improved  appliances  of  every 
description  from  cigar-making  machinery 
to  locomotive  engines  ;  and  the  inventive 
and  speculative  character  of  the  modern: 
American  workman  is  largely  due  to  the 
fact  that  every  American,  from  Gilead  P. 
Beck  to  President  Harrison,  has  generally 
made  a  living  at  half  a  dozen  trades  before 
he  is  thirty  years  of  age.  There  is  no  harm 
in  being  called  a  “jack  of  all  trades.”  The 
workman  who  does  nothing  year  after  year 
but  turn  pearl  buttons  may  become  very 
expert  and  turn  out  first-class  buttons,  but 
he  becomes  little  more  than  a  machine  that 
walks  about  and  requires  feeding  and 
clothing,  while  the  workman  with  brains 
will  think  the  matter  over  and  produce  a 
machine  of  iron  and  brass  that  will  do  the 
work  of  fifty  men  with  absolute  accuracy. 
Machinery  does  not  work  by  rule  of  thumb, 
and  does  not  make  mistakes,  and  so  the 
world  is  happily  supplied  with  its  pearl 
buttons  at  a  very  much  lower  price,  while 
so  much  human  intelligence  and  labour  are- 
free  to  be  directed  to  more  worthy  channels^ 
Every  workman,  and,  for  the  matter  of  that, 
every  civilised  man,  should  endeavour  to  use 
all  his  faculties  as  much  as  possible  by 
making  himself  familiar  with  things  and 
ideas  that  lie  out  of  the  track  of  his  daily 
life,  and  by  this  means  save  himself  from, 
becoming  narrowed  and  bigoted  in  his 
views.  What  a  healthy  sign  it  would  be 
if  500,000  British  workmen  took  up  Work: 
and  familiarised  themselves  with  some  of 
the  subjects  which  we  endeavour  to  have 
so  plainly  treated  therein,  that  with  pluck 
and  perseverance  any  ordinary  man  might 
make  himself  independent  of  his  own  trade 
— if  it  suited  him  to  do  so. 


No.  187— October  15,  1892.] 


WORK : 


489. 


Fig.  1 


USEFUL  FOLDING  TABLE. 

BY  C.  S.  V. 

Introduction — Wood— Construction  of  Parts 

and  Putting  Together  —  Concluding 

Hints. 

Introduction. — Furniture  that  can,  after  use, 
be  folded  into  a  smaller  space  than  which  it 
originally  occupied,  is  found  to  be  very  use¬ 
ful  in  most  houses — especially  in  small  ones, 
where  space  is  limited. 

It  is  with  this  intention  that  the  following 
paper  is  put  before  the  readers  of  Work— 
to  enable  them  to  make  an  article  which,  I 
have  no  doubt,  they  will  find  of  service  to 
them  in  their  homes.  Furniture  generally, 

I  am  inclined  to  think,  rather  intiuences  the 
members  of  a  household  in  a  certain  degree, 
inasmuch  as  one  be¬ 
comes  attached  to  an 
article  after  years  of  use, 
etc.,  and  if  smashed  or 
“  departed,”  one  is  apt  to 
mourn  its  loss.  This  is 
more  so  the  case  with 
chairs — arm-chairsin  par¬ 
ticular — as  one  gets  well 
acquainted  with  their 
various  ways,  etc.,  and 
habits,  and  feels  “  not  at 
home  ”  in  any  other.  I’ve 
no  doubt  most  of  us  re¬ 
member  a  piece  of  poetry 
commencing — 

“  I  love  it— I  love  it,  and  who 
shall  dare 

To  chide  me  for  loving  that 
old  arm-chair?” 

But  I  have  every  right 
to  believe  that  many  be¬ 
come  as  much  attached 
to  other  pieces  of  furni¬ 
ture  ;  and  there  is  no 
reason  why  a  table  such 
as  is  put  before  our 
readers  may  not  be 
spoken  of  in  such  “  lov¬ 
ing”  terms,  especially  if 
made  by  one’s  own 
hands ;  for,  as  I  myself 
have  proved,  it  will  be 
found  a  very  useful 
article  for  placing  books, 
etc.,  or  for  an  afternoon 
cup  of  tea.  With  the 
help  of  a  few  simple  in¬ 
structions  I  think  I  may 
say  that  anyone  com¬ 
mencing  it  will  find  it  an 
easy  task  to  complete, 
and  that,  I  trust,  satis¬ 
factorily. 

Wood. — I  had  first  better  state  what  wood 
it  had  best,  be  made  of.  The  original  is 
made  of  American  walnut,  but  I  think  that 
mahogany  would  do  as  well.  A  nice  clean 
piece  had  better  be  obtained,  as  it  would 
tend  to  make  the  whole  a  handsomer  piece 
of  furniture  and  more  valuable.  It  can 
afterwards  be  French  polished,  or  finished 
as  may  be  thought  desirable. 

Construction  of  Parts  and  Putting  To¬ 
gether.—  In  Fig.  1  we  have  a  front  view  of 
the  table  complete.  Fig.  2  shows  a  side 
view  of  the  same,  and  shorvs  the  bars  be¬ 
tween  the  two  legs.  This  table  will  afford 
a  good  opportunity  for  those  possessing 
lathes  to  turn  the  legs  themselves.  Fig.  3 
is  a  view  of  the  top.  The  lines  marked  have 
to  be  sawn  through  for  the  folding,  and  they 
had  better  be  sawn  through  in  a  sort  of  half 
an  S  form,  to  enable  it  to  fold  better.  The 
edges  of  the  wood  may  be  rounded  off,  to 
give  it  a  better  appearance.  A  convenient 


size  for  top  of  the  table  would  be  about 
25  in.  long  by  18  in.  broad.  The  height  of 
the  table  had  better  be  about  20  in.  Fig.  4 
is  a  view  of  the  underneath  of  the  table, 
the  construction  of  which  is  as  follows  : — 
Turn  Fig.  3  over,  and  parallel  with  the  lines 
of  the  folding;  glue  or  screw  to  the  wood  a 
piece  about  4  in.  or  5  in.  wide  by  -Jin.  or  1  in. 
less  each  way  than  the  length  of  the  top  of 
the  table.  From  one  end  of  the  wood  screw 
to  it  another  piece  running  about  half-way  ; 
and  from  the  other  end  of  theother  side  screw 
another  piece  as  before.  These  two  bits  had 
better  be  about  l  in.  less  wide  than  the  piece 
to  which  they  are  screwed.  The  mode  of 
fastening  the  wood  marked  a  is  shown  in 
the  illustration,  and  a  small  pin  run  through 
the  joint  at  c  will  enable  it  to  move  easily. 


lines  in  Fig.  4  ;  the  flap  falls  down  parallel 
with  the  legs  of  the  table.  Fig.  6  is  a  plan 
of  the  bottom  of  the  two  legs,  as  shown  in 
Fig.  1.  At  the  back  of  this  (Fig.  6)  two  bars 
run  across,  and  join  a  similar  piece  on  the 
other  side.  The  bar  is  shown  running  across 
in  Fig.  2.  In.  Fig.  7  we  have  a  drawing 
showing  the  mode  of  securing  the  legs  in  a 
(Fig.  4) ;  a  mortise  and  tenon  joint  will  do. 
The  end  of  the  wood  (a  in  Fig.  4)  must  be 
finished  off  so  as  to  hold  the  leg.  Fig.  8 
shows  the  joint  for  the  two  legs,  as  shown 
in  Fig.  1,  and  is  fastened  on  to  b  in  Fig.  4. 
The  end  of  b  must  be  cut  to  receive  it.  A 
small  screw  run  through  the  back  of  it  will 
make  it  all  the  firmer. 

Concluding  Remarlcs. — In  conclusion,  I 


think  the  fitting 


Fig1-  5 


Fig.  6 

Folding'  Table.  Fig.  1.— Front  View  of  Table.  Fig.  2.— Side  View.  Fig.  3.-  Top  of  Table, 
with  Lines  for  showing  Folding.  Fig.  4.— Showing  Construction  underneath  the 
Table.  Fig.  5.— Plan  of  Folding.  Fig.  6. —Plan  of  Foot  of  Table.  Fig.  7.— Method  of 
joining  Leg.  Fig.  8.— Joint  for  Front  Legs. 


I  think  a  study  of  Fig.  4  will  show  the  con¬ 
struction  of  the  underneath,  and  will  make 
everything  clear.  The  piece  of  wood  running 
right  across  must  be  exactly  in  the  centre, 
and  care  must  be  taken  that  the  pieces  on 
both  sides  do  not  pass  the  lines  cut  for  fold¬ 
ing,  or  else  we  shall  have  a  rather  hard 
“  job  ”  to  make  it  fold  nicely.  The  wood  for 
the  top  (see  Fig.  3)  must  be  rather  thick,  on 
account  of  the  pieces  that  have  to  be  fas¬ 
tened  underneath  it.  The  piece  of  wood,  as 
shown  at  B  B  (Fig.  4),  can  be  screwed  to  the 
top,  and  the  hole  filled  in  witn  putty  ;  but 
I  advise  the  reader  to  glue  it  down,  and  to 
run  a  screw  sideways  at  the  top  and  bottom 
of  the  length  of  the  wood.  This  will,  if  care¬ 
fully  done,  hold  it  firm  enough  to  be  able 
to  bear  a  good  strain,  and,  besides,  have  a 
better  appearance.  Fig.  5  shows  a  view  of 
the  manner  in  which  the  table  folds  ;  the 
leg  moves  on  the  joint  shown  at  c  (Fig.  4), 
in  the  position  as  shown  by  the  dotted 


together  of  the  parts  will 
be  easy  enough  if  the  dia¬ 
grams  are  well  studied. 
Care  must  be  taken  in 
cutting  the  top  to  have  a- 
nice  joint  for  folding.  The 
sizes  need  not  be  strictly 
followed,  but  are  given 
as  the  measurements  of 
the  original.  Castors  will 
be  wanted  for  the  legs 
that  are  moved  for  the 
folding,  to  enable  them 
to  run  easily  and 
smoothly.  Hinges  under 
the  table,  where  it  closes, 
will,  of  course,  be  wanted 
— six  in  ail;  and  they  had 
better  be  nailed  ;  and  for 
the  position  of  them  the 
reader  will  see  on  one 
side  of  the  table,  in 
Fig.  4.  The  whole  had 
better  be  French  polished 
as  desired.  Any  inquiries 
I  shall  be  happy  to  answer 
in  “  Shop.” 


WRINKLES. 

Lubricating  Oil.  — 
A  good  lubricating  oil  for 
machinery,  that  will  not 
clog,  can  be  made  as  fol¬ 
lows  :  —  Place  a  bottle 
containing  half  a  pint  of 
fresh  neatsfoot  oil  in  the 
sun,  put  therein  a  few 
scraps  or  thin  pieces  of 
lead,  and  shake  it  well, 
and  let  it  remain  a  few 
days  ;  then  pour  off  care¬ 
fully  into  another  bottle 
Repeat  as  before,  using 


the  clear  oil  onh/. 
fresh  scraps  of  lead.  Only  use  the  trans¬ 
parent  oil. 

Blowpipe  Spirit. — A  good  spirit  for 
blowpipe  lamp  can  be  made  by  mixing  six 
parts  of  alcohol,  a  little  oil  of  turpentine, 
and  a  few  drops  of  ether,  mixed  up  in  a 
stoppered  bottle. 

Carbolic  Acid  will  remove  paint  stains- 
from  clothing. 

Cement.— A  useful  cement  to  fix  the 
glasses  on  paraffin  lamps,  and  also  resist  the 
action  of  the  paraffin,  can  be  made  by  mix¬ 
ing  plaster-of-Paris  with  a  solution  of  alum 
and  water,  and  it  has  the  advantage  of  drying- 
hard. 

Age  on  Wood. — To  impart  to  wood  carv¬ 
ing  the  appearance  of  age,  boil  five  ounces  of 
walnut  shucks  in  one  quart  of  water,  filter, 
and  apply  in  a  cold  state. 
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BOOT  AN  1)  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

The  Way  to  Fit  the  Sole — Method  of  Rounding 

(on  Knifing-up)  the  Sole — The  Way  the 

Sole  is  Channelled  —  The  Stitching- 

THREAD. 

The  Way  to  Fit  the  Sole.  —The  sole  has  to 
foe  wetted,  and  dried  until  it  is  just  mellow, 
then  hammered  from  the  centre  outwards. 
In  this  condition  it  is  pasted  well  over  on 
the  flesh  side.  The  bottom  of  the  boot 
must  have  a  coat  of  paste,  and  French  chalk 
should  be  sprinkled  over  the  felt,  etc.,  to 
prevent  the  boot  from  creaking.  A  sole- 
tack  is  put  in  the  centre  of  the  toe,  as  at  a 
(Fig.  1),  one  at  b,  and  another  one  at  c  and 
c.  Here  the  sole  is  tapped  down  all  over 
with  the  hammer,  and  the  boot  held  firm  on 
the  knees,  by  letting  the  strap  pass  across 
the  centre  of  the  waist,  a  little  below  b,  and 
under  the  left  toe.  The  waist  at  either  side 
should  be  manipulated  with  a  round-headed 
hammer,  called  a  waist-  or  cramp-hammer. 

In  very  strong  work  the 
waist  of  the  sole  is  left  to 
the  full  substance  ;  but  this 
depends  greatly  upon  the 
wear  such  boots  are  to  be 
subjected  to,  and  also  the 
special  desire  of  those  who 
will  have  to  wear  them. 

When  the  waist  is  left 
in  this  way,  and  stitched 
through  close  to  the  edge, 
it  is  called  a  square  waist, 
and  is  only  suitable  for 
riding  and  other  strong 
boots.  The  thickness  is 
taken  down — not  the  whole 
way  across,  but  only  at 
either  side  —  and  then  off 
the  flesh  side.  This  is  the 
general  rule.  The  sole  is 
placed  flat  upon  a  board, 
grain  side  down,  and  a 
skiver  taken  off,  as  from  d 
to  D,  and  then  another  (by 
turning  the  sole  the  reverse 
way  round)  from  E  to  E, 
leaving  the  skivers  a  little 
thicker  at  F  and  F.  The 
dotted  line  in  Fig.  1  shows 
the  shape  of  the  soles  when 
bought  in  pairs,  and  also 
how  the  sole  can  be  fitted  to  the  boot  so 
that,  if  it  be  a  narrow  toe,  the  piece  G  is 
not  wasted.  Two  of  these  odd  pieces  will 
half  heel  a  pair  of  boots,  or,  spliced  to¬ 
gether,  will  make  one  top-piece.  Therefore, 
it  is  well  to  mark  the  sole  round  to  the  boot, 
and  cut  this  piece  off  before  putting  the 
sole  on.  The  dark-shaded  pieces,  f  and  F, 
will  not,  when  placed  upon  the  boot,  be  on 
top,  as  here  shown,  but  underneath,  next  to 
the  welt. 

When  this  is  done,  and  the  work  has  been 
hammered,  so  as  to  make  the  bottom  quite 
smooth  and  level,  it  can  be  taken  off  the 
knees,  and  a  piece  of  blunt  bone  or  hard 
wood  run  right  round  between  the  upper 
and  the  welt.  This  will  make  the  welt  level, 
and  cause  it  to  set  flat  against  the  sole.  If 
rounded  up  well  before  the  sole  is  put  on, 
the  boot  will  be  a  good  guide  of  what  the 
sole  should  be,  which  also,  in  its  turn,  has 
now  to  be  rounded  up. 

Method  of  Rounding  {or  Knifing -up)  the 
Sole. — To  this  part  of  the  work  great  care 
and  attention  must  be  paid,  since  it  is  this 
“  shaping-up  ”  which  makes  the  difference 
between  a  well-finished  and  badly-finished 
boot. 

The  boot  should  be  held  upon  its  side  on 


the  knees  firmly  with  the  left  hand.  The 
knife  must  be  very  sharp,  and  held  in  the 
right  hand.  The  point  should  lay  on  the 
first  finger,  with  the  thumb  on  the  top  of 
the  blade,  with  the  rest  and  the  handle  held 
firmly  in  the  hand.  The  point  should  only 
overhang  the  side  of  the  finger  to  just  the 
substance  of  the  sole,  and  not  as  A  in  Fig.  2  ; 
otherwise,  the  upper  of  the  boot  will  be  cut 
as  shown.  The  finger  is  kept  next  to  the 
sole,  as  at  point  B,  and  forms  a  guard  to  the 
knife.  The  piece  (c)  taken  off  need  not  be 
one  cut ;  it  can  be  pared  in  very  small  pieces, 
so  as  not  to  go  in  too  far,  and  spoil  the  shape 
the  boot  is  to  be. 

This  is  continued  all  round,  only  at  c  and 
d  the  cut  must  not  be  close,  as  the  leather 
here  will  be  wanted  to  make  the  seat  with 
and  to  cover  the  stitches. 

When  towards  the  toe,  you  will  not  need 
to  keep  the  knife  cramped,  up  in  the  hand, 
as  the  upper  here  does  not  overhang  the 
sole  so  much,  and  more  liberty  may  be 
given  to  the  knife,  using  the  centre  more. 


Boot  and  Shoe  Making:.  Fig.  1. — Showing  by  Line  the  Shape  of  a  Long  Sole,  and  by 
the  Dark  Portions  the  Skiving  for  the  Waist;  also  its  position  on  the  Boot. 
Fig.  2. — Showing  how  the  Knife  is  held  in  rounding  up,  and  the  danger  of 
having  the  Blade  too  far  out  of  the  Hand  ;  also  how  the  Upper  is  cut.  Fig.  3. — 
Showing  where  to  cut  the  ChanneL  Fig.  4.— Showing  how  to  cut  and  how  to 
open  the  Channel. 

The  welt  and  sole  should  be  pared  closer 
at  e  than  at  f  ;  but  starting  very  close  at  g, 
it  must  become  gradually  wider  until  reach¬ 
ing  F,  and  similarly  narrower  until  reaching 
B.  Then  the  ends  of  the  waist,  c  and  d, 
should  match,  but  there  must  be  no  stint. 

In  rounding-up,  great  care  is  necessary  to 
make  and  keep  the  edge  quite  even  and 
square.  This  is  the  only  chance  now  left  to 
give  the  fore  part  of  the  boot  shape  and 
form,  and  this  should  be  done  consistently 
with  the  shape  the  heel  is  to  be. 

The  Way  the  Sole  is  Channelled. — This  is 
by  holding  the  boot  firm  between  the  knees 
with  the  left  hand.  The  knife  (which  must 
be  very  sharp  at  the  point)  should  not  be 
wide,  and  should  be  held  in  the  right  hand, 
as  we  hold  a  pen,  only  a  little  more  upright. 

The  third  and  little  finger  should  be  left 
loose.  The  tip  of  the  second  finger  is  placed 
on  top  of  the  sole  on  the  extreme  edge.  The 
knife  is  then  dug  into  the  leather  at  a  (Fig. 

3),  and  the  third  and  little  fingers  that  were 
left  loose  are  now  used  against  the  edge  of 
the  sole  and  welt  to  form  a  guard,  and  to 
steady  the  movement  of  the  hand  while 
the  knife  is  being  passed  round  the  sole. 

It  will  be  seen  by  the  dotted  line  in  this 
figure  that  the  channel  has  to  be  cut  very 


near  the  edge  quite  round  the  fore  part,  a.s 
from  b  to  c,  whereas  it  is  wider  from  a  to  b 
and  c  to  d  in  the  waist.  This  line  can  be 
marked  off  first  with  a  pair  of  compasses, 
allowing  it  to  be  TV  in.  from  the  edge  in  the 
fore  part  and  about  I  in.  in  the  waist ;  or 
another  very  good  way  of  doing  the  fore  part 
is  by  filing  off  the  sharp  edge  (where  we 
found  the  finger  should  rest),  so  that  the 
edge  of  the  grain  may  form  a  line. 

We  have  seen  how  to  hold  the  knife, 
and  now  its  exact  position  should  form 
an  angle  of  50°  with  the  flat  of  the  welt. 
The  point  of  the  knife  should  pass  through 
the  grain  of  the  leather  and  into  the  fibrous 
portions  sufficiently  that  the  thread  may  be 
well  embedded  into  it.  This  will  be  nearly 
half-way  through  the  leather.  It  is  the 
substance  of  the  sole  that  decides  the  thick¬ 
ness  of  thread  which  lies  in  this  channel. 
The  thread,  lying  in  the  firm  part  of  the 
leather  in  this  way,  leaves  the  grain  free  to 
form  a  covering  for  the  stitch  when  the 
channel  is  laid  down. 

Care  must  be  taken  with 
the  waist,  as  the  leather  has 
been  thinned  down  ;  and  if 
the  knife  should  go  more 
than  half-way  through,  it 
would  not  hold  the  stitch, 
and  so  the  entire  sole  would 
be  spoiled. 

The  channel  can  be  opened 
with  any  blunt  instrument, 
but  the  prick-stitch  is  best. 
Put  the  point  in  at  b 
(Fig.  4),  and  open  it  up  the 
whole  way  round,  as  shown 
at  a,  until  reaching  c.  In 
doing  so,  don’t  disturb  the 
edge,  but  only  the  grain  on 
top,  throwing  it  quite  back. 
This  will  allow  the  stitching- 
awl  to  pass  through  without 
cutting.  If  cut,  it  would 
not  only  make  the  channel 
harder  to  lay  down,  but  also 
cause  an  unsightly  appear¬ 
ance  in  the  finishing. 

The  bone  can  now  be 
rubbed  round  the  welt,  and 
it  is  ready  for  stitching. 

The  stitcliing-thread  is 
our  next  consideration.  This 
is  made  in  a  similar  way 
to  the  sewing-thread,  only  it  is  not  made  so 
stout  From  five  to  nine  strands  are  about 
what  are  necessary  for  ordinary  work  ;  but 
whatever  be  the  work,  the  thread  need  not 
be  thick,  as  the  stitches  are  put  very  close 
together,  and  so  tend  to  make  a  solid  result 
without  substance  of  thread.  The  bristles 
will  need  to  be  a  very  nice  pair— thin,  with 
the  transparent  part  long  and  round.  They 
are  not  bent  at  the  end,  as  the  sewing-thread 
bristles  are,  but  kept  quite  straight.  They 
can  be  plaited  on,  as  already  shown  and 
described.  These  threads  can  be  wetted 
and  twisted,  and  when  dry,  slightly  waxed. 

In  a  great  many  boots  and  shoes  the 
stitches  on  the  welt  side  are  shown  up 
yellow.  If  this  result  is  desired,  yellow 
flax  is  used  to  make  the  thread,  and  white 
wax  or  beeswax  employed  to  wax  it.  If  the 
ordinary  brown  wax  is  used,  it  must  be 
waxed  very  sparingly  indeed. 

A  very  good  flax  for  stitching  is  slate,  if 
the  stitch  is  required  to  be  black  ;  but  what¬ 
ever  material  is  used,  the  thread  will  need 
to  be  twisted  lighter  than  the  sewing-thread, 
and  should  be  a  firm  wiry  thread. 

The  student  and  worker  can  thoroughly 
master  this  chapter,  and  if  anything  is  not 
clear  I  will  answer  him  in  “  Shop.” 
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NOTES  FOR  WORKERS. 

The  population  of  New  York  City  is  1,800,000, 
according  to  the  census  just  completed. 

Near  the  railway  village  of  Galera,  Peru,  is  a 
peak  which  affords  the  highest  inhabited  place  in 
the  world,  it  being  15,635  ft.  above  sea  level.  A 
tunnel  3,847  ft.  long  is  being  bored  through  the 
peak,  and  this  tunnel  will  be  some  600  ft.  above  the 
perpetual  snow  line. 

At  the  New  York  Eagle  Saw  Mills,  the  cutting 
machine  consists  not  of  a  saw,  but  of  a  blade  weigh¬ 
ing  450  lb.  and  moved  by  a  6-ton  fly-wheel.  By 
this,  logs  are  sliced  into  ^  in.  planks  at 
the  rate  of  1,500  per  hour. 

Steam  should  never  be  led  into  a  brick 
chimney  or  sewer,  as  it  causes  disintegra¬ 
tion  and  collapse. 

Whereas  in  Germany,  Switzerland, 

Norway,  and  Sweden  from  100  to  400 
persons  in  every  100,000  of  the  popula¬ 
tion  use  the  telephone,  in  Great  Britain 
only  58  do  so. 

Four  wooden  “turn-about”  torpedo  boats,  fitted 
as  lifeboats,  are  being  built  at  Cowes  for  the  Spanish 
Government.  Each  will  be  60  ft.  long  by  9  ft.  4  in. 
broad,  and  provided  with  compound  surface-con¬ 
densing  engines  and  locomotive  boilers.  With  a 
load  of  2  tons  on  board,  each  will  have  an  extreme 
speed  of  17J  knots,  and  when  going  ahead 
will  be  able  to  describe  a  circle  of  40  yds.  in 
35  secs. 

A  NEW  building  material,  called  “  fossil 
coral,”  is  being  worked  on  an  island  in  the 
Bay  of  Suva,  Fiji.  It  is  so  soft  that  it  can 
be  easily  cut  into  any  form,  but  soon  hardens 
on  exposure  to  the  air,  becoming  similar  to 
fire-brick. 

CoMMELINE,  used  by  dyers  and  finishers 
for  finishing  their  goods,  is  made  by  boiling 
starch  with  water,  and  then  adding  diastase, 
which  converts  part  of  it  into  dextrin.  The 
solution  is  boiled  down  to  30°  Baume,  run 
into  casks,  and  sold  as  liquid  gommeline, 
or  boiled  further  until  it  solidifies,  and  sold 
as  solid  gommeline. 


SOME  GOO!)  THINGS. 

Tools. — With  the  long;  winter  evenings 
rapidly  approaching,  the  industrious  craftsman 
and  apprentice,  hobbyists  —  professional  anu 
amateur — and  all  who  take  the  sensible  view  of 
employing  the  spare  time  in  some  profitable  pur¬ 
suit — these  will  be  looking  round  and  spacing  out 
their  winter  work.  It  is  safe  to  predict  that  no 
hobby  will  find  a  larger  number  of  adherents  than 
carpentry.-  Little  wonder,  then,  that  tool-makers, 
both  in  London  and  the  country,  are  to  the  fore 
with  lists  of  tools  at  prices  which  should  make 


TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Plasterers’  Trade.— The  plasterers’  labourers 
in  Aberdeen  are  out  on  strike  for  an  increase  of 
wages  from  4id.  to  5d.  per  hour. 

Plumbing  Trade. — In  Aberdeen  this  is  brisk. 
Edge  Tool  and  Skate  Trades.— The  edge  tool 
and  skate  makers  of  Sheffield  are  having  a  busy 
time. 

Cutlery  Trade. — There  is  a  little  more  work, 
chiefly  of  the  better  classes  of  table  and 
pocket  cutlery  and  fine  scissors. 

Flannel  Trade.  —  The  contract  to 
supply  the  War  Office  with  no  less  than 
1,787,000  yards  of  flannel  has  again  come 
tc  Rochdale. 
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Punches  for  Ground  Work. 

this  hobby  a  favourite  one  in  any  home  where 
there  are  hoys  and  youths.  We  have  already 
commenced  series  of  papers  on  “  Carpentry  for 
Boys,”  to  be  followed  by  “  School  Carpentry,” 
and  with  the  plain  and  easy  instructions  therein 
given,  every  lad  who  can  purchase  a  few  tools 


SCIENCE  TO  DATE. 


Anhydrous  Crystallised  Fluorides. —An¬ 
hydrous  crystallised  metallic  fluorides  have 
been  lately  prepared  by  the  following  pro¬ 
cess  :  A  double  fluoride  of  ammonium  and 
the  metal  in  question  is  first  obtained  by 
the  action  of  ammonium  fluoride  on  the  metallic 
chloride.  This,  on  being  heated  in  a  current  of  car¬ 
bonic  acid  gas,  leaves  the  anhydrous  metallic  fluoride, 
but  in  an  amorphous  state.  If  this  is  now  heated 
in  a  current  of  hydrofluoric  acid  gas,  it  becomes 
crystalline. 

Ohm’s  Law. — An  American  electrician  suggests 
the  following  mnemonic  for  remembering  Ohm’s 
law  :  Writing  E  for  electro-motive  force,  C  for 


Pantograph. 


current,  and  R  for  resistance,  as  usual,  arrange  the 
letters  as  follows—  p; 

OR  E  E 

Now  covering  C  with  the  finger,  we  get  -g  (c  =  jr) 

and,  similarly,  R  =  ®  and  E  =  CR. 

C 

Electric  Resistance  of  the  Human  Body. — Yon 
Frey  finds  that  the  electrical  resistance  of  the  human 
body  varies  from  300  to  400  ohms. 


from  one  or  other  of  the  advertisers  in  Work 
ought,  with  practice,  to  he  in  a  fair  way 
towards  attaining  not  a  littlo  proficiency  in, 
perhaps,  the  best  of  all  hobbies — that  of  wood¬ 
working.  A  sign  of  the  coming  busy  times  is 
the  list  after  list  of  tools  which  pour  in  upon  us. 
One  of  the  latest  is  that  of  Mr.  Henry  Osborn, 
whose  advertisement  appears  in  this  issue.  The 
copy  before  us  is  the  17th  edition  of  a  really 
useful  and  well  got-up  price-list  of 
tools  and  cutlery  of  some  one  hundred 
odd  pages  for  the  cost  of  6d.,  which 
amount  is  returned  to  all  purchasers 
of  first  orders  for  10s.  or  upwards. 
Illustrations  to  the  number  of  about 
500  embellish  the  catalogue,  which  is 
divided  into  six  sections,  thereby  mate¬ 
rially  simplifying  the  process  of  finding 
tools  for  particular  crafts  and  processes. 
Mr.  Osborn’s  system  of  enclosing  order 
lists  upon  which  selections  from  his 
catalogue  may  be  wr'tten  is  a  good 
idea.  With  the  price-list  a  box  of 
goods,  taken  haphazard  from  stock,  has 
been  sent  for  our  inspection,  and,  after 
making  this,  wo  have  no  hesitation  in 
pronouncing  Mr.  Osborn’s  tools  entirely 
satisfactory  on  the  score  of  quality,  finish,  and 
price — points  which  amateurs  and  professionals 
alike  will  admit  to  be  the  chief  desiderata.  The 
punches  for  grooved-work,  lamps,  bench,  and 
pantograph,  illustrating  this  page,  and  all  articles 
often  inquired  after  hv  Work  readers,  aro  from 
Mr.  Osborn’s  list.  We  shall  hope  to  bring  under 
notice  selections  from  other  manufacturers’  lists 
as  they  commend  themselves  for  remark. 


Wool  Trade. — Prices  are  nominal, 
and  buyers  very  careful :  East  Indian, 
white,  5d.  to  9ijd.,  yellow,  3^d.  to  8Id. ; 
washed  Peruvian,  7d.  to  llid.  ;  washed 
River  Plate,  lid.  to  13d.  ;  unwashed  River  Plate, 
5d.  to  8d.  ;  washed  Morocco,  8d.  to  9^d.  ;  un¬ 
washed  Morocco,  4jd.  to  6fd.  ;  Egyptian,  white, 
7fd.  to  10|d.  ;  Oporto  fleece,  7id.  to  8d.  ;  mohair, 
lljd.  to  12fjd.  ;  alpaca,  lOd.  to  12 Ul. 

Silver  Trade. — Sheffield  silver  trade  is  looking 
up.  Firms  that  have  been  running  short 
time  for  the  last  six  months  are  now  giving 
full  employment  to  their  men. 

Engineering  Trade.— In  the  Lancashire 
district  the  stationary  engine  trade  is  very 
depressed,  as  is  also  the  machine  tool  making 
branch.  Boiler  makers  are  exceedingly  slack, 
and  in  the  locomotive  business  there  is  practi¬ 
cally  no  work  coming  forward.  At  Barrow 
the  strike  continues,  and  1,250  men  aro  un¬ 
employed  in  consequence. 

Steel  Trade. — The  Lancashire  steel  trade 
continues  very  unsatisfactory,  and  prices 
continue  to  fall.  Exceedingly  low  rates  are 
being  quoted  forbotli  raw  and  manufactured 
material. 

Iron  Trade.  —  Rolling  mills  aro  slack. 
Heavy  iron  shows  an  improved  tone.  Hema¬ 
tites  are  quoted  at  from  58s.  to  60s.  Some 
forges  are  well  employed  on  sheets,  bars,  and 
angles.  In  the  Lancashire  district  prices  are 
somewhat  firmer.  In  the  Midland  district  a 
better  tone  prevails,  and,  in  Staffordshire 
especially,  increased  activity  exists.  Several 
of  the  Midland  furnace  owners  are  behind 
in  their  deliveries,  while  in  one  or  two  cases 
extra  furnaces  have  been  blown  in.  New 
iron  works  are  to  be  commenced  at  Middles- 
borough.  A  new  wire  works  is  about  to  bo  opened 
out  also. 

Cotton  Trade. — The  operatives  having  unani¬ 
mously  decided  to  oppose  the  proposed  reduction  of 
5  per  cent.,  submitted  a  scheme  for  curtailing  pro¬ 
duction,  which  they  aver  is  all  that  is  required  to 
improve  the  industry.  The  employers  have  declined 
to  accept  the  alterna¬ 
tive  suggestion,  and  al¬ 
though  only  77iper  cent, 
of  the  members  of  the 
Federation  are  in  favour 
of  enforcing  the  reduc¬ 
tion,  instructions  have 
been  issued  to  the 


Paint-removing  Lamp, 

members  to  give 
the  necessary 
month’s  notice  for 
the  reduction. 

There  is  thus 
every  prospect  of 
a  severe  struggle 
taking  place  in 
the  industry 
shortly.  As 
against  all  this 

our  Rochdale  correspondent  writes :— One  local 
limited  company  took  stock  last  week,  and  again 
declared  a  dividend  of  12£  per  cent.,  which  does 
not  look  like  bad  times  ! 

Tinplate  Trade. — The  proprietors  of  the  Alyn 
Tinplate  Works  have  given  notice  of  a  ten  per  cent, 
reduction  in  wages  or  the  closing  of  the  works. 
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SHOP: 

A  Corner  for  Those  who  Want  to  Tai.k  It. 


***  In  consequence  of  the  great  pressure  upon  the 
"Shop"  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,”  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  nf  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I. — Letters  from  Correspondents. 

Technical  Education  in  the  Army  and  Navy. 

— C.  B.  ( Battersea  Park)  writes  : — “  I  have  read  your 
leader  '  Handicraft  Education  for  the  Army  and 
Navy,'  in  Work,  No.  178.  I  have  tried  very  hard 
to  get  this  subject,  taken  up  by  the  military  authori¬ 
ties,  and  in  March,  1888,  prepared  a  paper  on  the 
subject  ;  but  I  was  a  humble  private  soldier,  and 
what  I  tried  hard  for  endgd  in  nothing  save  one 
thing — viz.,  the  Royal  Military  Exhibition.  Very 
few  people  know  that  this  was  proposed,  also  the 
site,  etc.,  by  Musician  C.  Brock,  Scots  Guards  Band. 
I  cannot  enter  into  all  the  details  in  a  letter,  but  I 
can  say  that  I  hoped  we  might  clear  a  good  amount 
of  money  by  which  we  would  have  been  enabled  to 
start  workshops,  etc.,  in  every  barracks  on  the  Poly¬ 
technic  lines.  The  surplus  was,  I  believe,  devoted 
to  soldiers’  homes,  and  nothing  whatever  was  done 
towards  what  I  proposed.  I  can  give  every  proof 
of  what  I  say,  and,  more,  I  served  on  the  committee 
for  a  short  time,  but  was  very  quietly  ousted,  owing, 
so  I  was  informed,  to  an  objection  to  anyone  serving 
on  the  committee  under  the  rank  of  a  commissioned 
officer.  Anyone,  therefore,  who  feels  inclined  to 
take  up  your  subject  with  the  hope  of  seeing  it 
carried  out  must  be  prepared  to  meet  with  the 
strongest  opposition  from  the  high  military  authori¬ 
ties  that  he,  unless  he  himself  is  one  of  that  very 
highly  distinguished  assembly.  P.  S.— I  left  the 
army  in  disgust  after  serving  no  less  than  eighteen 
years.”  [The  following  extract  is  from  the  paper 
referred  to— Ed.]  : — “After  long  experience,  and 
much  questioning  with  my  comrades,  1  find  the 
great  thing  needful  is  education,  especially  in  tech¬ 
nical  subjects.  Therefore,  I  advocate  evening  classes 
on  such  lines  as  are  laid  down  in  the  Polytechnic 
and  similar  institutions.  This  will  seem  next  to  im¬ 
possible,  hut  I  have  great  confidence  in  the  proposi¬ 
tion,  and  if  tried  on  well-founded  plans  they  will 
take  far  better  than  we  imagine.  The  expenses 
need  not  he  heavy,  for  I  think  we  would  get  much 
help  from  our  civilian  professors  without  having  to 
pay  for  it.  There  would  have  to  be  a  small  company 
subscription,  or  individual  payments,  and  I  suppose 
the  Government  would  give  the  army  a  grunt  of 
money  on  the  same  lines  as  they  do  the  civil  insti¬ 
tutions.  Of  course,  prizes  would  be  offered,  and  the 
day  when  they  are  to  be  awarded  should  be  kept  as 
a  general  holiday  for  the  regiment,  and  a  good  enter¬ 
tainment  given  in  the  evening.  Do  not  engage  any 
renowned  music  hall  star,  at  a  good  salary,  to 
attend  simply  for  sake  of  howling  ‘  Two  Lovely 
Black  Eyes,'  or  some  such  foolish  stuff.  Give  our 
soldiers  an  entertainment  that  will  not  only  open 
their  eyes,  but  their  ears  and  also  their  mind.  A 
series  of  lectures  on  chemistry,  geology,  etc.,  should 
he  given  throughout  the  year.  Recollect,  to  counter¬ 
act  the  many  temptations  by  which  we  know  the 
soldierissurroundcd.we  want  something  very  power¬ 
ful  indeed  to  win  him  from  them.  Nay,  more;  we 
want  something  that  will  make  him  appear  a  foolish 
man  when  he  is  in  bad  company,  and  a  wise  and 
elevated  man  when  he  is  in  good  company.  Another 
thing  I  will  advocate  is  regimental  exhibitions. 
Indeed,  the  opening  of  one  about  the  time  when  the 
prizes  spoken  of  above  are  awarded  would  be  a 
great  thing  accomplished  at  one  and  the  same 
time.” 

People’s  Homes. — J.  C.  K.  ( London ,  K.  IE.) 
writes : — “The  able  leaders  in  Work,  though  so 
brief,  yet  so  succinctly  ask  How,  why,  and  when 
the  people  are  to  be  housed  in  a  way  their  worth  as 
workers  demands,  and  the  progressive  civilisation 
of  this  age  warrants,  in  one  of  the  richest  nations  in 
the  world?  For  800,000  able-bodied  men  and  women 
to  be  workless  in  these  islands  means  that  they 
are  homeless,  or  on  the  verge  of  that  sad  state ; 
while  those  who  are  in  work,  your  able  articles 
show,  have  to  pay  exorbitantly  out  of  their  un¬ 
certain  wages  for  a  home  which,  in  nine  cases  out 
of  ten,  is  unfit  for  health,  comfort,  or  misplaced  for 
their  work  arrangements.  The  purpose  of  Work, 
I  assume,  is  to  obtain  cogent  and  logical  answers  to 
such  questions  as  are  submitted  to  its  readers.  As 
in  physics,  a  definition  should  he  clearer  than  the 
thing  defined,  or  a  definition  would  not  be  needed  ; 
so  in  ethics,  the  answer  should  be  more  demonstra¬ 
tive  than  the  question,  or  it  fails  to  be  an  adequate 
answer.  The  space  at  the  disposal  of  those  who 
attempt  replies  is  very  limited,  and  well  it  is  so.  It 
enforces  condensation  of  ideas,  which  are  of  more 
value  if  focussed  to  brevity,  being  at  once  compre¬ 
hensive  and  conclusive.  To  epitomise  the  matter, 
our  modern  existence  may  be  summed  up  in  two 
words— ‘peck’  and  ‘perch.’  The  peck’  for  food 
has  been  settled  by  Free  Trade.  The  *  perch  ’  for  a 


home  must  be  settled  by  free  land— that  is,  enough 
of  it  for  making  a  home  on  State-owned  domains. 
Luckily,  notwithstanding  the  vast  enclosures  of 
common  and  open  land  within  the  past  fifty  years, 
there  are  many  millions  of  acres  still  available  for 
people's  homes.  Of  20,000,000  acres  of  waste  land, 
8,000,000  are  well  suited  for  productive  cultivation, 
which,  under  State  ownership,  would  provide  as 
many  millions  of  pounds  revenue  at  once,  and  pro¬ 
duce  food  for  which  we  now  pay  £130,000,000  yearly 
for  these  imported  food  products.  Average  this 
acreage  at  ten  for  each  State-renter ;  it  would 
absorb  thousands  of  able-bodied  meu  and  women 
at  healthy  productive  work  without  doing  injury  to 
a  single  person  in  the  community.  Practically,  but 
a  moiety  of  the  army  of  waiting  workers  would  be 
fit  for  land  cultivation,  and  only  those  proved  fit 
should  be  allowed  to  have  just  as  much  as  their 
labour  could  make  productive  ;  the  remainder 
would  fulfil  their  duties  in  other  equally  useful  and 
productive  works,  according  to  their  capacities. 
So  much  for  the  bare  land  now  waiting  for  the 
spade,  pick,  orplough,  where  every  worker  produces 
twenty-five  times  more  than  he  consumes.  Now  for 
the  home  for  everyone  who  worked  and  wanted 
one.  The  monster  iniquity  of  home-mongering 
should  be  gradually  suppressed  by  a  graduated 
penal  tax  on  this  class  of  property,  so  that  it  would 
cease  to  be  profitable  to  hold  many  homes,  and  at 
the  death  of  every  homeholder  of  more  than  one,  a 
tenth  should  revert  to  the  State  as  a  home  death 
duty,  and  by  the  State  be  handed  to  County  or 
Borough  Councils  to  let  at  the  lowest  possible  rate 
to  all  who  wanted  homes,  and  never  to  he  made  a 
source  of  profit  taxation.  In  a  roundabout,  costly 
way  County  Councils  are  becoming  dealers  and 
homemongers,  resolving  into  a  source  of  official 
gain  which  will  soon  rival  City  proceedings  in  the 
same  line,  and  make  municipal  home-mongering  an 
almost  irresponsible  tax-levy  and  a  curse  to  the 
people  who  have  to  endure  the  extortion.  This 
would  be  avoided  if  cost  were  to  be  the  limit  of 
rent-charge.” 

Jewellers'  Trade  Annuities.— One  of  the 

Trade  writes :— “.Will  more  members  of  the  trade 
make  it  convenient  to  attend  the  next  half-yearly 
meeting  of  the  Annuity  and  Asylum  Institution  ? 
A  proposition  to  make  the  annuity  bear  some  pro¬ 
portion  to  the  amount  subscribed  was  worth  dis¬ 
cussing  at  the  last  meeting,  but  was  withdrawn, 
partly  on  account  of  a  rather  noisy  faction  then 
present.  It  will  probably  he  brought  forward  again, 
when  some  of  the  more  thoughtful  members  of  the 
trade  should  attend  and  give  their  opinions  and 
votes.” 

II. — Questions  Answered  by  Editor  and  Staff. 

Boiler. — R.  A.  (Leeds). — You  do  not  say  what 
type  of  boiler,  nor  the  nature  of  the  draught,  so 
that  it  is  impossible  to  frame  a  reply  that  would  be 
of  any  service.— J. 

Mill.— G.  V.  (Stepney).— It  is  impossible  to  give 
any  useful  advice  without  seeing  the  mill  in  ques¬ 
tion.  There  are  a  number  of  mechanical  move¬ 
ments  capable  of  imparting  a  backward  and  forward 
movement  from  which  choice  might  be  made. — J. 

Screw  Cutting.  —  P.  B.  H.  (Southport).  —  Of 
course,  anyone  “  with  a  moderate  intellect  would 
soon  find  out"  that  J.  H.  was  not  talking  at  all 
about  the  “handing"  of  screws  in  the  paper  referred 
to,  but  simply  illustrating  the  elementary  relations 
between  the  pitch  of  the  leading  screw  and  that  of 
the  screw  to  he  cut.  I  think  all  readers  of  Work, 
even  though  “  not  blessed  with  the  same  brain 
power,”  would  understand  this,  and  allow  the 
author  to  finish  his  work  before  offering  premature 
and  childish  criticism — J. 

Locomotive.— G.  S.  (Windsor).—' The  best  book 
on  the  subject,  though  deficient  in  recent  practice, 
is  “  Locomotive  Engineering  and  the  Mechanism  of 
Railways,”  by  Zerah  Colburn,  published  by 
William  Collins  at  £2  2s.  The  only  other  good 
hook  relates  to  American  practice.  It  is  the 
“Catechism  of  the  Locomotive,”  by  M.  N.  Forney, 
published  at  10s.  6d.  You  can  get  it  of  Spon,  in  the 
Strand.  A  useful  little  book  is  “  Locomotive 
Engine  Driving,”  by  Michael  Reynolds,  published 
by  Crosby  Lockwood  at  4s.  6d.— J. 

Casting.—  H.  G.  (Covent ry).—  The  only  work 
which  lean  recommend  is  “  Casting  and  Founding,” 
bj  Spretson,  published  by  Spon  at  18s.  Chapter 
XXI  v.  is  devoted  to  the  brass  foundry,  but  is  very 
brief.  There  is  quite  a  dearth  of  really  good  works 
on  this  subject.  I  think  the  matter  will  be  treated 
in  Work  eventually,  and,  if  so,  the  articles  will  be 
exhaustive  and  reliable.— J. 

Etching  Ink  for  Zinc.— Zinc.— To  1  gallon  of 
dissolved  gum  arabic  (genuine  and  of  best  quality) 
add  1  pint  gallic  acid  and  4  pint  phosphoric  acid  ; 
thoroughly  mix.  To  obtain  gallic  acid,  boil  1  oz.  gall 
nuts  in  3  pints  water.  This  is  the  recipe,  but  it  pays 
no  one  to  make  his  own  zincographic  materials. 
Get  them  from  Stroeger  &  Co.,  68,  Barton  Street 
Arcade,  Manchester.  It  is  probable  that  Zinc  fails 
in  his  lines  from  w'ant,  of  practice ;  but  if  he  gets 
his  materials  as  above,  and  still  thinks  that  the 
fault  lies  in  them  and  not  in  himself,  he  should 
write  to  Messrs.  Stroeger  for  explanation. — S.  W. 

Making  a  Print  Imitate  an  Oil  Painting.— 
Oil  Painting.— I  am  not  acquainted  with  the  print 
in  question,  and  you  do  not  say  what  kind  of  print 
it  is.  Possibly  the  same  system  by  which  mezzo- 
tintos  are  made  to  look  like  paintings  will  serve 
our  turn.  Render  the  picture  fairly  transparent 
y  coats  ot  mastic  varnish  (in  which  just  a  trifle  of 


oil  is  mixed)  on  hack  and  front ;  then  paint  on  the 
hack,  either  with  oil  or  varnish  colours,  laying  them 
on  flat  merely,  as  the  shading  of  the  print  will  give 
the  modelling.  But  should  the  paper  be  too  thick 
to  be  rendered  transparent,  I  know  no  other  plan 
than  that  of  retouching  on  the  surface  with  oil  or 
varnish  colour  for  oleographs,  and  with  body  colour 
for  chromos.  When  this  plan  is  adopted,  the 
strokes  of  the  brush  are  not  “  sweetened  ”  out,  as 
they  aid  in  furthering  the  deception.— S.  W. 

Thread.— Reader  of  “Work.”— The  “pitch  of 
the  thread”  means  the  distance  from  centre  to 
centre,  or,  what  is  the  same  thing,  the  distance 
from  edge  to  edge,  of  a  continuous  thread.  But 
that  is  not  the  same  as  saying  “a  4  in.  Whit¬ 
worth  thread;”  the  latter  term  relating  to  dia¬ 
meter  at  the  points.  There  is  no  other  way 
of  finding  change  wheels  for  square  threads. 
Whether  the  threads  are  square  or  V’d  is  quite 
irrespective  of  the  pitch  ;  the  same  change  wheels 
are  used  for  threads  of  the  same  pitch,  and  different 
thread  sections  are  imparted  by  different  tools.— J. 

Wringer  Rollers.— Warsaw.— These  rollers  are 
made  from  sycamore  or  American  maple,  and  can 
be  bought  in  any  large  town.  The  cheapest  firm  we 
know  of  is  Messrs.  Baker,  New  Cut,  Westminster, 
London,  S.E.  The  prices  range  from  about  6s.  up, 
according  to  6ize.— A.  J.  H. 

Monograms.— F.  K.  (Bradford).—  Much  obliged, 
but  your  designs  are  not  quite  good  enough  for 
Work.  Study  more.— Ed. 

Making  Model  Gas  Engine.— C.  W.  L.  (No 
Address).—  I  made  one,  vertical,  about  the  size  you 
name — 14  in.  diameter— but  4  in.  stroke.  You  will 
find  an  account  of  my  difficulties  with  it  in  two 
articles,  entitled,  “  Why  my  Gas  Engine  won’t  go,” 
Vol.  I.,  pp.  742  and  759.  This  was  of  the  simplest 
description,  and  I  think  you  will  find  the  informa¬ 
tion  you  require  in  those  articles  as  to  how  the  en¬ 
gine  works,  etc.,  and  how  the  val  ve  gear  is  managed. 
Several  books  are  named  on  p.  364,  vol.  IV.,  middle 
column.— F.  A.  M. 

Medical  Coil  Battery.— R.  P.  W.  (Worcester). 

— Battery  solutions  get  hot  in  working  when  a  large 
volume  of  current  is  being  taken  from  them  in  a 
short  time,  and  when  the  carbon  plates  are  of 
inferior  quality.  In  your  case,  I  suspect  the  primary 
of  the  coil  to  be  of  large  wire,  and  the  contact  spots 
on  the  break  also  large,  thus  allowing  a  full  volume 
of  current  to  be  taken  from  the  battery.  Under 
such  conditions,  the  solution  will  soon  be  exhausted. 
Respecting  the  dry  battery  described  by  my  col¬ 
league,  Mr.  J.  Brox,  in  p.  100,  No.  1G3,  Vol.  lY.,  I 
think  you  may  safely  follow  his  directions,  which 
are  most  explicit.  Dissolve  scrap  zinc  in  a  teacupful 
of  hydrochloric  acid  until  the  acid  ceases  to  act  on 
the  zinc,  then  warm  the  killed  spirits  thus  prepared, 
and  add  sal-ammoniac,  a  few  grains  at  a  time,  until 
the  liquid  ceases  to  dissolve  any  more.  As  the  capa¬ 
city  of  cells  varies  with  the  size  of  the  carbon  block 
used  as  the  negative  element,  I  advise  you  to  first 
fill  the  cell  with  dry  plaster,  then  turn  it  out  and 
make  the  paste.  As  the  holes  at  the  sides  of  the 
carbon  are  for  ventilators,  you  may  leave  short 
lengths  of  glass  tube  in  the  holes.— G.  E.  B. 

Steam  Economiser,-  Interested,  D.B.,  J.  W.S., 
and  others,  who  have  asked  for  the  address  of  the 
inventor  of  the  engine  fitting  for  economising  steam 
at  Glasgow.  —  Inquiries  have  been  made  from 
engineers  in  Glasgow'  and  other  places,  but.  so  far, 
none  of  them  have  been  able  to  give  any  informa¬ 
tion  on  the  subject.  As  soon  as  the  address  is 
obtained  it  will  be  published. — M. 

Lens.— Amateur  Photographer  does  not  say 
which  kind  of  distortion  is  produced.  Almost  any 
wide  angle  lens,  if  used  without  a  small  top,  will 
distort,  or  the  lens  may  he  faulty  of  itself.  Any 
rectilinear  lens  of  good  quality  will  produce  pictures 
without  distoition,  but  very  much  depends  on  the 
manner  a  lens  is  used  whether  it  distorts  or  not. 
The  best  lenses  made  will  do  so  if  used  improperly. 
If  your  camera  will  not  extend  more  than  6  in.,  a 
lens  of  about  4  in.  or  44  in.  focus  would  be  suitable. 
Lancaster,  of  Colmore  Row,  Birmingham,  could 
supply  you  with  a  suitable  instrument  at  a  low 
price,  but  any  photographic  apparatus  dealers  could 
do  the  same.  We  can  scarcely  recommend  one 
before  another.  If  very  low  prices  are  paid  for 
instruments  of  this  kind,  the  buyer  must  take  the 
risk  as  to  the  quality.  High-class  optical  work  is 
always  expensive.— D. 

Tuning  -  Forks.— Bottom.— Our  correspondent 
can  obtain  the  set  of  chromatic  tuning-forks— 
thirteen  in  number,  from  C  to  C,  price  about 
18s.  6d. — from  S.  Walmsley,  St,  Thomas  Road, 
Finsbury  Park,  London.— G. 

Polishing  Organ  Case.— Amateur.— The  plan 
you  suggest  of  putting  a  fair  body  of  polish  on  the 
organ  case,  and  finishing  by  giving  a  coat  of  oil 
varnish,  would  give  a  good  result :  it  would  look 
and  wear  well  if  you  are  careful  to  be  sparing  in  the 
use  of  oil  with  the  polish  rubber.  The  oil  varnish 
should  be  of  good  quality;  for  the  pews  the  price 
must  be  a  good  one  to  allow  you  to  adopt  such  a 
method.  It  is  usual  to  size  and  give  two  coats  of 
oil  varnish.  You  need  not  feel  afraid  of  the  varnish 
cracking;  I  have  some  before  me  that  was  done 
four  years  ago  on  the  lines  you  suggest  that  still 
looks  well.— Lifeboat. 

Hanging  Sashes.— J.  G.  (South  Africa).—' The 
hanging  sash  referred  to  in  No.  167,  p.  168.  is 
Hough's  Patent  Reversible  Sash  Frame  with  Slid¬ 
ing  Sashes— 135,  Great  Suffolk  Street,  Southwark, 
London,  S.E.  Kindly  mention  Work,  wherein 
they  should  advertise.— E.  D. 


No.  187— October  15,  1892.] 


WORK , 


493 


Engravers’  Copper  Plates.— H.  Y.  W.  ( Brorn - 
leyby-Bow ).  —  Your  second  letter  contains  no 
details,  but  I  must  endeavour  to  guess  yoar  require¬ 
ments.  You  can  buy  of  Messrs.  Sellers,  Arundel 
Street,  Sheffield,  engravers'  copper  plates  of  any 
size  and  thickness  at  from  2s.  2d.  to  9s.  per  lb. 
Their  steel  and  copper  plates— indeed,  all  their 
1  manufactures  —  are  of  first-class  quality,  which 
makes  their  prices  a  trifle  higher  than  others  in  the 
same  line  of  business.  I  cannot  advise  you  to 
attempt  the  making  and  polishing  of  copper  plates 
unless  you  have  a  full  plant  of  tools  and  skilled 
workmen,  as  a  copper  plate  is  of  no  use  unless  it  be 
flat  and  free  from  scratches.  You  may,  however, 
get  a  fairly  flat  surface  on  a  small  plate  by  proceed¬ 
ing  as  follows  : — Procure  a  sheet  of  best  copper,  and 
with  a  boxwood  mallet  on  a  plane  surface  tako  out 
ithe  inequalities  of  the  surface  ;  this  may  easily  be 
•done  with  a  few  smart  taps  in  the  proper  places. 
Ordinarily,  the  sheet  copper  is  very  smooth  as  from 
the  rolls,  and  the  scratches  are  mostly  superficial, 
which  therefore  will  not  take  up  much  time  to 
remove  them.  You  may  now  take  a  “Tam 
O'Shanter”  stone  and  water,  and  go  over  both  sur¬ 
faces  till  scratches  are  removed.  Next  tack  down 
{the  plate  on  a  board,  to  keep  it  flat  and  also  from 
bending.  Now  rig  up  in  your  lathe  a  buffing  wheel 
of  any  convenient  diameter— say  3  in.  or  4  in.  by 
about  1  in.  in  width.  You  will  require  to  get  up  a 
speed  of  about  1,500  revolutions,  using  lime,  pre¬ 
viously  pulverised,  as  a  dressing  for  the  buff  wheel. 
If  you  have  got  an  old  lathe  which  you  can  utilise 
.  for  the  buffing  process,  you  might  place  it  in  a 
room  where  dust  is  of  no  account,  as  if  the  lime 
gets  into  a  good  lathe  it  will  certainly  spoil  it  by 
•clogging  the  oil,  although  beyond  that  it  will  do  no 
further  damage.— N.  M. 

Cabinet  Varnish  and  Reviver.— One  that 
wants  to  Learn.— (1)  A  varnish  good  enough  for 
all  practical  purposes  can  be  made  as  folio vvs:—l  gal. 
rectified  naphtha,  21b.  shellac,  1  lb.  gum  sandarach, 
■i  lb.  benzoin,  -J-  lb.  gum  thus,  i  lb.  pale  resin.  Crush 
the  gums,  and  dissolve  by  gentle  heat  and  frequent 
stirring;  carefully  strain  before  using.  This  brings 
the  cost  to  about  8s.  per  gallon,  or  the  price  of  the 
commercial  brown  hard  spirit  varnish,  which,  by 
the  way,  makes  a  capital  varnish  either  used  alone 
or  by  mixing  with  French  polish  in  the  proportion 
of  3  parts  polish  to  1  part  varnish.  There  are  scores 
•of  recipes  for  varnish-making;  the  one  frequently 
recommended  in  “  Shop  ”  by  F.  P.  of  3  lb.  shellac, 
IJlb.  benzoin  to  the  gallon,  makes  a  really  first-class 
varnish,  though  for  common  work,  such  as  Windsor 
chairs,,  resin  only  is  often  added  to  the  polish.  But 
the  one  I  give  is  what  I  use  daily,  only  that  I  dis¬ 
solve  the  gums  apart  from  the  polish;  I  then  mix 
the  polish— white  or  brown,  as  advised— with  the 
brown  hard,  varying  the  proportions  according 
to  the  job  I  have  in  hand.  For  the  carved  work 
it  should  be  slightly  warmed.  (2)  There  must  have 
been  some  mistake  in  the  reviver  you  mention,  as 
boiled  oil  is  never  used  in  polishing,  though  there 
is  a  reviver  made  of  equal  parts  of  turpentine, 
vinegar,  methylated  spirits,  and  linseed  oil,  the 
secret  of  making  which  appears  to  lie  in  mixing 
an  the  order  given  to  prevent  curdling.  A  reviver 
in  general  use  in  the  trade  is  (a)  Vinegar 
1  quart,  naphtha  1  quart,  linseed  oil  I  quart,  butter 
of  antimony  (  lb.  ;  shake  well  before  using ;  apply 
with  flannel;  wipe  off  with  clean  rag;  (b)  linseed 
oil  1  quart,  4  oz.  spirits  of  camphor,  4  pint  vine¬ 
gar,  1  oz.  butter  of  antimony,  1  oz.  spirits  of  harts¬ 
horn.  These  revivers  containing  vinegar  soon 
become  to  some  persons  disagreeable  by  reason  of 
the  vinegar  turning  sour ;  for  this  reason  I  have 
long  discarded  their  use,  using  instead  one  made  of 
lime  water  1  quart,  linseed  oil  I  quart,  sweet  oil 
1  pint,  turpentine  1  quart ;  mix  carefully  in  the 
order  given,  apply  wdth  wadding,  wipe  off  with  soft 
rag.  and  finish  with  a  clean  piece  damp  (not  wet) 
with  methylated  spirits.  Many  thanks  for  your 
good  wishes  and  appreciation  of  services  rendered. 
—Lifeboat. 

Metal  Repairs.— Mendalp  should  experience 
no  special  difficulty  in  turning  down  the  edge 
upon  the  stake.  Perhaps  he  tries  too  great  a 
length  at  once.  It  needs  to  be  done  little  by 
little,  going  round  again  and  again,  till  all  puckers 
are  obliterated.  One-sixteenth  of  an  inch  will  be 
wide  enough  for  the  turn  down.  For  the  other  job 
•open  the  chaps  of  your  leg  vice,  lay  the  strip  upon 
it,  and  with  the  pane  of  a  hammer  strike  it  down 
into  the  interval  between  the  jaws.  This  will  start 
it.  Then  lay  in  it  a  round  bar  of  wood,  and  repeat 
the  hammering.— J.  L. 

Electric  Regulator.— W.  W.  C.  ( New  Kent 
-Road).— The  value  of  any  invention  is  governed  by 
the  usefulness  of  its  application.  To  what  purpose 
•do  you  intend  applying  your  special  arrangement 
for  regulating  the  strength  of  the  current  by  a 
movable  resistance  controlled  by  a  solenoid?  As 
an  automatic  regulator  it  might  serve  some  useful 
purpose.  The  idea  of  regulating  current  by  means 
of  a  solenoid  and  an  adjustable  resistance  is  not 
new,  but  your  application  of  it  presents  a  few  novel 
matures.  Your  next  course  should  be  to  find  a  use 
for  it,  then  make  a  model,  and  practically  test  its 
usefulness.— G.  E.  B. 

Demagnetising  Watches.— J.  A.  (Thir.sk).— To 
take  the  magnetism  out  of  a  watch,  either  re¬ 
volve  it  rapidly  for  a  few  minutes  in  a  strong 
niagnetic  field— such  as  that  of  a  dynamo— or  revolve 
a  powerful  magnet  or  set  of  magnets  over  the  watch 
close  to  its  face.  Hanging  it  for  some  time  close  to 
a  mass  of  iron  will  sometimes  cause  it  te  give  up  its 
magnetism.  Watches  kept  in  iron  cases  are  shielded 


from  magnetic  influences.  An  ordinary  block-tin 
case  will  serve  the  purpose.— G.  E.  B. 

Ceilings.— J.  H.  C.  (East  Ham).— The  advice 
given  by  your  friend  is  the  best  you  can  adopt  under 
the  circumstances,  but  you  need  not  go  to  the  ex¬ 
pense  of  painting  or  whitewashing  at  once.  I  should 
advise  you  to  wash  off  the  ceiling,  fill  up  the  cracks 
with  plaster-of- Paris,  rub  down  smooth  and  level, 
and  then  paper,  which  should  wear  two  or  three 
years,  after  which  you  may  paint  or  whitewash.  In 
the  living  rooms  you  might  lay  on  a  border  round 
the  ceiling,  which  would  improve  the  appearance. 
After  filling  in  the  cracks  and  rubbing  down,  if  any 
of  the  ceilings  are  fairly  hard,  you  might  try  white¬ 
washing  alone,  and  save  the  expense  of  papering  ; 
but  if  soft  and  loose,  they  should  be  papered. — M. 

Child's  Swing  Cot.— T.  J.  H.  (A uneaton) You 

can  make  the  cot  to  swing  either  from  the  ceiling, 
hung  by  two  hooks  in  the  joist  over,  or  else  make  a 
frame  for  it,  as  in  Fig.  2.  As  the  latter  has  many 
disadvantages— such  as  a  tendency  to  tip  over— and 


Child’s  Swing1  Cot.  Figs.  1  and  2.— Different 
Methods  of  hanging.  Fig.  3. — Section  of 
Corner-pieces. 


takes  up  a  good  deal  of  room  with  its  strutted  legs, 
I  shall  briefly  describe  the  construction  of  the  one 
shown  in  Fig.  1.  All  the  wood  is  framed  together 
in  the  usual  way,  of  1J  in.  rebated  stuff,  the  corner- 
posts  having  turned  knobs.  The  two  bottom  end 
rails  project  a  little,  and  a  hole  is  bored  in  the  pro¬ 
jection  for  the  cord  to  go  through  and  a  knot  tied 
on  its  under  side.  The  cord  also  passes  through  an 
iron  eye  screwed  in  the  corner-pieces  just  below  the 
knobs.  The  end  rails  had  better  be  2  in.  square,  as 
all  the  strain  is  thrown  upon  them.  The  panels  are 
filled  in  with  |  in.  or  i  in.  boards,  moulds  run  out¬ 
side,  and  beads  in  all  corners  ir.side.  I  will  not 
give  any  general  sizes,  as  you  may  please  yourself 
in  that  matter.— F.  J. 

Induction  Coils.— G.  F.  D.  (York).— Articles 
appeared  in  Work,  Nos.  157,  159,  164,  166,  170,  and 
178. 

Writing  Desk.— Joiner.— Convenient  sizes  for 
a  writing  desk  are  marked  on  the  sketch.  Brass 
for  inlay  can  be  purchased  in  various  thicknesses 
from  any  of  the  fretwork  material  dealers  (see 
Work  advertisement  pages);  from  in.  to  ,Y  in. 
thicknesses  are  the  most  useful.  From  the  same 
source  you  can  get  the  saws  necessary  ;  Nob.  1,  0, 
and  00  are  generally  used  for  this  work.  To  saw 
the  sheets  of  thin  brass,  they  should  be  placed  on  a 
piece  of  wood,  and  then  saw  through  both,  ;he 
wood  giving  the  support  necessary  to  the  thin 
metal.  Supposing  you  to  proceed  with  the  panel 
shown  in  this  design,  the  ground  would  be  taken 
out  to  a  uniform  thickness  to  receive  the  panel. 
The  brass  inlay  and  the  veneer  filling  up  the  inter¬ 
stices  (of  ornamental  wood,  and  same  thickness  as 
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the  brass)  are  glued  on  a  newspaper  face  down¬ 
wards,  and  when  quite  dry,  the  back  of  the  panel 
must  be  roughed  with  a  “  rasp,”  and  coated  with 
thin  glue.  Then  lay  in  the  design,  press  out  all 
superfluous  glue,  screw  up  in  a  “caul”  or  press, 
and  leave  to  dry  for  a  few  hours.  When  firm,  it 
is  cleaned  off  with  a  cabinet-maker’s  “scraper;” 
this  will  bring  off  the  newspaper  and  any  glue  that 
may  have  been  squeezed  up.  Then  carefully  go 
over  the  surface  with  fine  glass-paper.  All  the 
other  brass  lines  and  the  escutcheons  may  be  treated 
in  the  same  manner.— F.  J. 

Dentistry  Appliances.— Amateur  Dentist. 
—Sample  of  spring  sent  is  brass  (plated),  and  very 
dangerous  to  wear  in  the  mouth,  and  would  only  be 
used  by  cheap  advertising  dentists.  Occasionally 
silver  gilt  springs  are  used,  but  very  seldom  ;  by 
good  dentists  none  other  than  gold  is  used,  which 
lasts  for  years.  If  Amateur  Dentist  would  send 
a  list  of  his  requirements  to  Editor,  Deist  a  will 


obtain  them,  and  forward  upon  receipt  of  name  and 
address.— Denta. 

Dental  Plates.  —  Amateur  Dentist.  —  The 
metals  principally  used  for  dental  plates  are  18  and 
16  carat  gold,  platinum,  and  dental  alloy  ;  silver  is 
seldom,  if  ever,  used,  owing  to  its  becoming  dark, 
due  to  the  action  of  the  acids  in  the  mouth.  When 
used  it  must  be  alloyed  with  copper,  same  as  coin  ; 
but  dental  alloy  can  be  obtained  at  from  15s.  to  25s. 
per  oz.— Denta. 

Boring  Holes  in  Wood.— S.  S.  (Grantham).— 
I  understand  the  pieces  are  4  in.  square,  and  the 
holes  are  to  go  through  lengthways  of  the  grain, 
and  that  your  difficulty  is  to  bold  the  pieces  so  that 
they  will  not  turn  round  by  the  action  of  the  auger. 
I  never  had  such  a  job  to  do,  so  I  can  only  suggest 
what  I  think  would  do.  First,  are  you  using  the 
full  size,  14  in.  auger  at  first?  If  so,  I  think  you 
would  do  better  to  begin  with  a  small  size  and  then 
enlarge  it,  so  that  each  size  would  do  part  of  the 
work— the  number  of  sizes  to  depend  on  the  hard¬ 
ness  of  the  wood.  Second,  I  think  I  would  fix  up  on 
the  lathe-bed  a  kind  of  wooden  trough,  in  which 
the  pieces  could  lie  while  being  bored.  This  would 
enable  you  to  hold  them  firmly  and  present  each 
piece  at  the  right  height.  Thus  you  could  put  in 
one  piece  after  another,  and  bore  from  both  ends. 
Patterns  for  table  legs  have  been  advertised  in 
Work,  and  articles  on  tin  work,  giving  recipes  for 
making  solder.— F.  A.  M. 

About  Work  and  Power.  — Velo.  —Articles 
appeared  in  Work,  Nos.  158,  164, 169,  and  173. 

Watch  and  Clock  Cleaning,  etc,— E.  W.  C. 
(Leicest er).— Glad  to  hear  you  appreciate  the  articles 
now  running  on  this  subject.  The  writer  will  treat 
the  trade  in  as  full  a  manner  as  possible,  at  the 
same  time  making  everything  plain  to  beginners. 
Repairing  will  be  fully  gone  into,  and  it  is  hoped 
the  articles  will  be  of  service  to  all,  whether  ama¬ 
teurs  or  practical  watchmakers.— F.  J.  G. 

Brass  Lacquer.— W.  H.  B.  (Barrow).— You  will 
be  able  to  get  what  you  require  from  the  Frederick 
Crane  Chemical  Co.,  Newhall  Hill,  Birmingham.— 
R.  A. 

Hand-working  of  Specula.— W.  H.  (Nantwich). 
— No  ;  the  passage  which  you  quote  does  not  refer  to 
a  Trunnion  vision  telescope.  “Trunnion  vision” 
describes  a  method  of  mounting  at  one  time  much 
in  vogufe  in  this  country  and  in  America.  The  oval 
reflector  (which  would  have  to  be  usedj  would  not, 
of, course,  screen  off  any  more  light  in  that  than  in 
any  other  form  of  mounting.  What  was  written  on 
p.  132  was  based  on  the  simple  fact  that  it  is  much 
more  difficult  to  perfectly  parabolise  a  minor  of 
short  than  one  of  long  focus.  Thus,  a  speculum  of 
6  in.  .diameter  and  6  ft.  focal  length  is  easier  to  work 
than  one  of  the  same  diameter  but  3  ft.  only  iu  focal 
length.  On  the  other  hand,  a  mirror  of  short  focus 
can  be  more  conveniently  mounted.  There  was  at 
one  time  a  rage  for  metal  mirrors  of  short  focus, 
and  the  great  makers  rivalled  each  other  in  pro¬ 
ducing  such  instruments,  which  were  aptly  named 
“  dumpies.”  “  Powder  emery,  like  that  made  up  in 
tins  for  knife  cleaning,”  is  not  ‘  good  enough  for  the 
fine  grinding  of  the  speculum.”  It  would  be  quite 
useless  for  the  purpose.  The  mere  process  of  washing 
would  speedily  show  the  stuff  to  be  more  slate  and 
mud  than  emery.  Good  grain  or  washed  flour  emery 
should  be  obtainable  from  any  stone  polisher  or 
dealer  in  jewellers’  sundries  ;  or  a  polite  note  to  a 
wholesale  firm  of  reputation  (with  a  stamped 
envelope  enclosed)  will  probably  procure  for  you 
the  address  of  a  reliable  dealer  in  your  neighbour¬ 
hood.  Years  ago  Messrs.  Oakey  &  Son  informed 
me  that  washed  flour  emery,  manufactured  by 
them,  could  be  obtained  in  any  town  in  the  United 
Kingdom  at  about  Is.  per  lb.— E.  A.  F. 

Refracting  Telescope.— Amateur.— If  you  will 
refer  to  Work,  No.  145,  you  will  find  instructions 
for  the  making  of  a  simple  refracting  telescope,  and 
you  had  better  see  this  before  you  proceed  further 
in  the  matter.  For  prices,  write  to  some  established 
firm  (say  Lancaster  &  Son,  of  Birmingham)  and  to 
some  dealer  in  second-hand  optical  materials  (say 
Caplatzi,  of  Chenies  Street,  Tottenham  Court 
Road),  and  compare  their  charges  for  achromatic 
object  lenses.  You  will  then,  most  probably,  find 
that  a  5  in.  lens  is  beyond  your  means,  apart  from 
the  cost  of  mounting.  There  is,  of  course,  some 
element  of  risk  in  the  purchase  of  a  second-hand 
lens,  unless  you  protect  yourself  by  making  an 
arrangement  with  the  dealer  Make  your  experi¬ 
ment  with  a  2J-  in.  or  3  in.  glass,  and  try  to  mount  it 
so  that  it  can  be  used  with  success.  You  will  do 
better  work  with  a  small  lens  carefully  mounted  (by 
carefully  I  do  not  mean  expensively)  than  with  a 
larger  one  badly  mounted.  If  properly  mounted, 
the  telescope  should  be  quite  rigid  when  lixed  for 
observation,  and  there  should  be  no  shake  when 
the  instrument  is  moved  on  its  bearings.  When 
you  have  further  considered  the  matter,  if  difficulty 
occurs,  vou  must  ask  for  advice  again.  But  in  that 
case,  detail  your  difficulty.  For  eyepiece  making, 
see  No.  148,  p.  701,  and  read  the  recent  account  of  the 
making  of  telescope  eyepieces  in  Mr.  Parker’s  paper 
on  the  Spectroscope  (see  No.  177,  p.  323),— E.  A.  F. 

How  to  Make  a  Galvanic  Battery.— H.  J. 
(Burnley).— Given  :  Two  carbon  rods  1  ft.  by  2  in. 
by  1  in.,  and  two  zinc  cylinders  10 in.  long  by  tin.  iu 
diameter— how  shall  these  be  made  into  a  galvanic 
battery  ?  This  is  the  purport  of  your  letter.  The 
task  is  not  a  difficult  one.  You  may  get  glass, 
stoneware,  or  porcelain  pots,  9J  in.  in  height  and 
44  in.  inside  diameter,  for  the  outer  cells,  and  porous 
pots  10J  in.  iff  height  and  3  in.  in  diameter  for  the 
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inner  cells.  The  zinc  cylinders  must  be  well  washed 
in  soda-water,  rinsed  in  clean  water,  then  rolled  in 
a  flat  dish  containing  mercury  and  dilate  sulphuric 
acid  until  well  coated  inside  and  out  with  mercury. 
When  thus  amalgamated,  fit  to  each  a  binding- 
screw  of  brass.  The  carbon  blocks  must  have  brass 
connecting  clamps  fitted  to  one  end.  They  will  go 
in  the  porous  cells  in  a  mixture  of  3  oz.  chromic 
acid  and  loz.  sulphuric  acid  in  one  pint  of  water. 
The  porous  cells  go  inside  the  zinc  cylinders,  and 
these  in  the  outer  cells,  which  are  then  filled  with 
a  mixture  of  one  part  sulphuric  acid  in  twelve  parts 
of  water.  By  cutting  the  zinc  cylinders  and  carbon 
blocks  in  equal  parts,  you  can  form  a  battery  of  four 
cells,  each  fjin.  by  ijin.,  with  porous  cells  b\  in.  by 
3  in.  This  will  make  a  strong  galvanic  battery.— 
G.  E.  B. 

Testing  Electric  Belt.— Mrs.  M.  ( London ,  W.). — 
The  most  simple  method  of  testing  an  electric  belt 
for  an  evidence  of  electric  current  is  as  follows  : — - 
Attach  a  thin  copper  wire,  if  yds.  in  length,  to  a 
copper  disc  at  one  end  of  the  belt,  and  a  similar 
wire  to  a  zinc  disc  at  the  opposite  end.  Put  on  the 
belt,  take  the  two  free  ends  of  the  wires,  and  bring 
the  two  ends  to  touch  on  tip  of  your  tongue.  If 
the  belt  generates  any  electric  current  at  all, a  sharp 
acid  taste  should  be  experienced  at  the  moment 
when  the  wires  touch.— 6.  E.  B. 

Improver.— Jack  Plank,  in  rather  a  vague 
letter,  wants  to  know  if  he  can  go  as  an  improver 
after  he  is  twenty-one.  An  apprentice's  indentures 
are  not  legally  binding  when  he  comes  of  age,  and 
he  can  then  become  an  improver,  if  he  wishes,  for 
a  year  or  two.  If  Jack  Plane  has  made  the  most 
of  his  opportunities  and  time  during  his  apprentice¬ 
ship,  he  could  go  as  a  journeyman  at  once,  instead 
of  an  improver.  Whatever  he  does,  he  shouldn't 
devote  his  evenings  and  spare  time  to  loafing. 
After  he  has  “  knocked  off”  work,  he  should  take 
up  some  profitable  study  and  home  work,  and  thus 
really  “  improve  "  himself.— F.  J. 

Fret-Cutting  Machine.— S.  P.  ( Whitechapel ). 
—Articles  appeared  in  Work,  Nos.  58,  60,  111,  and 
139. 

Boiler.— Anxious  Engineer.— Do  not  attempt 
to  rivet  so  small  a  boiler,  nor  bother  with  return 
tubes.  Unless  very  skilful,  you  will  never  make  it 
water-tight  nor  safe.  Get  solid  tube  and,  prefer¬ 
ably,  make  the  simpler  vertical  boiler.'  You  cannot 
do  better  than  copy  the  boiler  illustrated  in  Vol.  III. 
of  W ork,  p.  812.— J. 

Recommending  Work.— C.  H.  C.  ( Orosvenor 
Road,  .S’. IV,). — Thanks  for  acquainting  "many 
young  fellows  of  Work.”  If  every  subscriber  did 
the  same,  or  induced  one  new  subscriber  for  the 
fifty-two  weekly  numbers,  there  would  be  no  need 
to  advertise  Work  above  ground  or  below  it 
Readers  all,  see  what  you  can  do.— Ed. 

Blades  for  Thread  Bobbins. — Steel  Wire.— 
After  exhaustive  inquiries,  I  am  sorry  to  have  to 
inform  you  that  no  Sheffield  firm  will  take  up  the 
manufacture  of  these  blades,  on  account  of  their 
small  size,  which  is,  approximately,  as  follows : 
Thickness  on  back,  Vt  in.  ;  width,  in. ;  and  length, 
1  in.  The  manufacture  of  such  small  blades  clearly 
belongs  to  women.  Such  being  the  facts,  I  can 
only  direct  your  attention  to  what  I  consider  the 
cheapest  method  of  making  them.  A  small  plant 
will  be  required,  but  which  need  not  be  very  expen¬ 
sive.  In  the  first  place,  send  an  exact  sample  of 
the  wire,  which,  practically,  will  be  a  length  of  flat 
wire  of  the  width  and  thickness  as  above,  bevelled 
on  one  side  to  nothing.  This  wire  should  be  supplied 
in  convenient  lengths,  which,  1  think,  you  had 
better  decide — perhaps  3}  in.  would  be  best,  as  a 
longer  length  would  generate  a  most  inconvenient 
spring  while  being  worked.  The  work  should  be 
divided  into  four  processes  —  namely,  grinding, 
pointing,  cutting-off,  and  driving  into  the  bobbin. 
For  each  of  these  processes  an  intelligent  girl  of 
fourteen  years  could,  in  a  very  short  time,  be  trained 
to  do  the  work  better  than  any  boy.  Of  course,  you 
would  want  a  foreman  to  look  after  them  and  to 
adjust  and  keep  their  tools  in  order.  The  ''grinder” 
and  the  “pointer  ”  would  both  work  on  wet  grind¬ 
stones— known  as  “  blue  stones  ’’—such  as  are  used 
by  the  razor  grinders  ;  and,  indeed,  their  stones 
which  have  worn  down  too  small  in  diameter 
for  razor  grinding  would  be  the  very  thing  for  your 
job,  and  could,  no  doubt,  be  bought  cheaply.  The 
size  of  these  discarded  stones  is  about  3  in.  to  4  in. 
in  diameter  and  1  in.  across  the  face.  Two  of  these 
stones  could  be  rigged  up  on  a  long  shaft  between 
the  centres  of  an  old  lathe,  and  each  fitted  with  a 
trough  and  backboard,  taking  particular  care  that 
the  stones  are  fitted  at  such  a  height  from  the  floor 
of  the  workshop  as  will  ensure  the  comfortable 
sitting  of  the  girls  while  at  work.  Thus,  one  girl 
would  grind  the  long  length  of  side  to  form  a  sharp 
cutting  edge,  which,  by  reason  of  the  bevel  formed 
in  the  drawing  of  the  wire,  would  be  easily  done, 
afterwards  taking  off  the  “  burr  ”  at  the  other  side. 
The  length  of  wire,  being  sharpened,  would  be 
passed  on  to  the  second  girl,  who  would  point  both 
ends  of  the  wire.  This  being  done,  another  pair  of 
hands,  at  a  self-acting  cutting  press  furnished  with 
a  gauge  for  cutting  off  the  exact  length,  would  cut 
off  the  ends  of  the  sharpened  and  pointed  wire  and 
pass  back  the  wire  to  be  re-pointed,  repeating  the 
process  until  the  whole  length  of  wire  is  used  up. 
In  all  wet-grinding  processes  it  is  necessary  to  have 
a  box  of  dry  lime  in  which  to  drop  the  wet  articles, 
to  prevent  their  rusting.  The  process  of  driving 
the  blades  needs  no  instructions,  but,  probably,  a 
magnetic  hammer  might  be  used  with  good  effect. 
— N.  M. 


Model  Electro  Motor.— Youthful  Gunman. 
—Your  question  shall  be  sent  to  J.  Brox  to  answer 
for  you.  As  you  have  made  the  model  electro 
motor  and  the  battery  so  successfully  from  Work, 
it  is  to  be  hoped  you  will  make  the  fact  known 
among  all  your  friends.  The  success  of  a  journal 
like  Work  depends  largely  upon  the  exertions  of 
those  who  already  know  it.  You  and  every  reader 
should  induce  one  new  subscriber  for  the  year.  The 
recommendation  of  readers  is  better  than  much 
bold  advertisement.— Ed. 

Luminous  Bell-push.— Taw.— If  I  understand 
your  letter  aright,  you  think  there  should  be  some 
means  for  rendering  a  front-door  bell-push  luminous 
at  night,  because  you  have  found  some  difficulty  in 
locating  those  on  the  fronts  of  strange  houses. 
Some  town  dwellers  who  are  pestered  with  runaway 
rings  and  knocks  will  think  otherwise.  A  friend  of 
mine  was  so  pestered  that  he  invented  a  secret  bell- 
push,  known  only  to  his  intimate  friends.  Another 
friend  had  his  bell-push  wrenched  off  from  the 
door-post  at  night  on  several  occasions.  Luminous 
paint  around  the  push  would  not  be  very  desirable. 
But  Tavistock  youth  may  be  less  mischievous  than 
London  gamins ;  nevertheless,  I  think  you  would 
have  some  difficulty  in  getting  a  patent  for  your 
invention,  and  the  money  spent  on  it  would  be 
thrown  away.  Your  good  opinion  of  Work  is 
gratifying,  and  you  are  quite  right  in  spending  your 
pennies  in  scientific  papers  instead  of  trashy  litera¬ 
ture. — G.  E.  B. 

Ill  — Questions  Submitted  to  Readers. 

*,*  I7k  attention  and  co-o-peration  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Model  House.— T.  B.  ( Kirkbythore )  writes:— 
“  Will  some  kind  reader  give  me  an  address,  or  in¬ 
form  me  where  to  get  model  fittings,  such  as  chim¬ 
ney-pots,  door-handles,  and  small  spouting?’’ 

Easel  with  Tray.— J.  O.  S.  ( Glasgow )  will 
thank  any  reader  for  directions  for  making  a  light 
folding  sketching  easel  with  tray. 

Meerschaum  Pipe. — G.  E.  ( Falcon  Square ) 
writes  “  Will  some  kind  reader  tell  me  how  to 
treat  and  to  preserve  a  meerschaum  pipe,  and  the 
best  method  for  re-waxing  ?" 

Charcoal.— R.  A.  (Leeds)  writes  :— “Will  anyone 
inform  me  how  to  make  charcoal,  etc.,  from  English 
ash,  elm,  and  oak?  Is  it  profitable  or  otherwise? 
Also,  could  anyone  tell  me  how  to  dispose  of  about 
3  tons  per  week?  ” 

Bottle-filling  Machine.— T.  S.  C.  (No  Address) 
writes  : — “  Will  any  reader  kindly  explain  the  work¬ 
ing  of  the  bottle-filling  machine  used  by  beer  bottlers, 
filling  three  or  more  bottles  at  once,  and  stopping 
automatically  when  bottles  are  full?  I  want  to  try 
and  make  one.” 

Corn  Bushels.— Ironwork  writes:— “Can  any 
reader  of  Work  kindly  tell  me  where  I  can  obtain 
the  ironwork  necessary  for  making  bushels— such 
as  handles,  etc.  ?” 

IV.— Questions  Answered  by  Correspondents. 

Refuse  Destroyer.— Manlove,  Alliott  &  Co., 
Lv>.  (Nottingham)  write:— “In  reply  to  Colonist  (see 
No.  178,  page  350),  our  destructor  for  dealing  with 
town  and  city  refuse  is  used  in  most  of  the  principal 
towns  in  this  country,  and  we  have  already  supplied 
destructors  capable  of  dealing  with  upwards  of  one 
million  tons  of  refuse  per  annum.  The  destructor  is 
working  in  Australia  and  New  Zealand.  In  England 
the  refuse  is  reduced  to  about  one-seventh  in  bulk 
and  about  one-fourth  in  weight;  in  the  colonies  we 
should  expect  that  the  amount  of  residue  would  be 
somewhat  less.  This  residue,  being  perfectly 
innocuous,  may  be  tipped  anywhere  without  fear  of 
nuisance  or  contagion  ;  or  may  be  used  for  road¬ 
making,  for  grinding  with  lime  into  mortar,  for 
making  artificial  stone,  and  for  other  purposes. 
The  waste  heat  from  the  furnaces  may  also  be 
utilised  for  raising  steam,  for  electric  lighting, 
pumping,  sawing,  grinding,  or  other  purposes  for 
which  steam  power  is  required. 

Plano  Panels.— M.  (Bishop  Auckland)  writes  to 
J.  D.  ( Ipswich )  (see  No.  178,  page  350) : — “  You  might 
use  Lincrusta  Walton,  which  could  be  painted  or 
gilded.” 

Bamboo.— M.  (Bishop  Auckland)  writes  to 
Rufus  (see  No.  178,  page  350) :— “  Heat  them  over  a 
spirit  lamp  or  Bunsen  burner,  moving  them  about 
continually,  to  prevent  burning  them.  Then  have  a 
piece  of  U-shaped  iron  rod  turned  down  at  the  ends 
fixed  in  the  bench,  and  projecting  over  one  side. 
Insert  in  this,  and  bend  when  sufficiently  hot.” 

V.— Letters  Received. 

Questions  hare  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  SHor,  upon  which 
there  is  great  ures-ure J.  H.  H.  (Catford  Bridge t  ;  J.  G.  (Kil¬ 
marnock);  P.  R.  (Alloa);  W.  N.  (Shrewsbury);  R.  S.  ( West 
Croydon);  S.  S.  ( Blackburn );  F.  P.  (. Campden  Hill):  W.  H. 
(Leicester);  C.  R.  ( West  Kensington);  Novicr;  H.  H.  (Stony 
Stratford >;  W.  P.  C.  (No  Address );  J.  B.  (D altov-in- Furness) ; 
Vv\  S.  (Bedford);  Constant  Rradbr;  A.  N.  (London,  N.E.); 
T.  L.  K.  (Portsmouth) :  J.  H.  (Gateshead);  Opifex;  W.  T.  B. 
i Kenton)  ;  H.  C.  (Clapham  Junction i:  C.  G.  W.  (Knutsford) ; 
T.  W.  (Wigan);  J.  H.  (Newton  ;  Boxrr;  A  Young  Clock- 
maker:  Pat;  J.  O.  <  Aston' :  X.  (Rotherham);  G.  L  .(Salop); 
J.  B.  ( London ,  E.  i ;  F.  J.  (No  Address );  Little  Jim.  T.  S. 
( Kokstad ,  Griqualand,  Cave  Colony) ;  Gulif.lmus  ;  W.  J.  G.  H. 

( Errington ,  W.  Nanaima,  British  Columbia);  J.  H.  ( Birmingham ); 
Whitesmith;  w.  h.  (Arbroath):  H.  K.  K.  (Chiswick)  ;  E.  P. 
(Islington);  E.  J.  C.  ( Charlton ,  S.E.) :  Newel ;  F.  C.  ( Stockton - 
on-Tees);  Joiner  ;  J.  O.  H.  ( Balham > ;  F.  H.  R.  (Queen's  Park); 
R.  E.  M.  (Sunderland) ;  W.  P.  B.  (Birmingham) :  W.  E.  (Haver¬ 
hill);  F.  T.  R.  ( Lybster ):  Pipes:  E.  C.  {Uxbridge);  P.  J.  M. 
(Bristol);  A  Worker  in  Iron:  W.  J.  W.  (Wolverhampton); 
E.  W.  B.  (Heme  Hill):  H.  R.  (Openshaw) ;  W.  M.  (London) ; 
Mackintosh;  W.  J.  0.  (Islington');  E.  B.  (Darlaston);  F.  D. 

( Dunstable ) ;  Ribs  ;  Felt;  E.  C.  N.  ( Islington ). 


“WORK”  PRIZE  SCHEME. 
FOURTH  COMPETITION. 

“ Tourists’  Road,  Water,  or  Rail , 
Travelling  Requisite ”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
- — such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (1) 
of  luggage.  For  the  three  best  suggestions 
for  an  “Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3 ; 

Second  Prize,  £2; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “  Tourists’ 
Travelling  Requisite  ”  Competition 

ivill  be  found  in  No.  181  and  subsequent 
issues. 

All  manuscripts  intended  for  the  “  Tourists’ 
Travelling  Requisite  ”  Competition  must  be 
addressed  to  the  Editor  of  Wohk,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “  Tourists’  Travelling 
Requisite  ”  Competition. 


SALE  AND  EXCHANGE. 

Novelties  !  Novelties  !  Novelties  !— Useful  for 
every  trade.  Cheapest  and  best.  Agents  apply  Factory, 
Oxford  Show  Card  Co.,  17,  Arthur  Street,  W.C.  [3  s 
Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  k 

Caplatzi’s  Cheap  Technical  Collections  em¬ 
brace  most  things  electrical,  optical,  mechanical,  chemical, 
photographic,  models,  materials.  Catalogues,  2d. — Chenies 
Street,  Bedford  Square.  [8  R 

The  Capitaine  Oil  Engine. — Economic,  reliable, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byroin 
Street,  Liverpool.  (9  R 

Carbon  Gas  Lights.— Several  new  ones  about  half 
price.  Most  economical  Gas  Light  used. — Dunblely, 
Estate  Agent,  Tamworth.  [11  R 

J oiner’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  too  Carving,  100 
Repouss£,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is.  ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood.  etc.  Catalogue,  with  540  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [2  s 
Clarke’s  Tools  arc  the  best  and  the  cheapest.  Illus¬ 
trated  Catalogue,  1  stamp.  —  Fore  Street,  Exeter.  [13  R 
Electrical  Apparatus,  Castings  and  Parts  for 
Amateurs,  etc.  Lists,  one  stamp.— Atkinson,  Holly  Road, 
Handsworth,  Birmingham.  [5  R 

A  Practical  Watchmaker  will  assist  Amateurs ; 
supply  parts  to  watches,  repair  breakages,  make  small  drills, 
etc.— Address,  F.  Beringer,  Co.  Down,  Ireland.  [is 
Amateurs  and  Technical  School  Workshop  Managers 
should  call  at  100,  Houndsditch,  London,  and  see  large 
stock,  or  send  2d.  for  the  Monthly  Register,  containing 
nearly  4,000  lots  of  New  and  Second-hand  Engines,  and 
Engineers’  and  Woodworkers'  Tools,  and  all  kinds  ot 
Machinery. — Address,  Editor,  Britannia  Tool  Factory, 
Colchester. 

Best  Book  on  the  Lathe,  including  Screw  Cutting, 
3s.,  post  Iree.  Published  and  sold  by  Britannia  Co.,  as 

above. 

For  Sale  or  exchange,  an  improved  Celestina  Organ  ; 
grand  tone. — T.  Sharpe,  5,  K  Block,  Peabody's  Buildings, 
Glasshouse  Street,  Whitechapel. 

For  Sale,  English  Concertina,  Wheatstone’s,  40  keys, 
double  action,  in  lock-up  box,  £1. — Charles  Wilson,  65,, 
Sussex  Street,  Poplar. 
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REECHAM’S  PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  Is.  1UI.,  &  2s.  !)d.  each.  Full  directions  with  each  box. 


:e  e  o  :o:  a  t  o  o  t 


JP  A.  T 


Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 

BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
Jrroprrelor ,  jor  OMi  SHLJjLLN Gt  pontage  parti,  1  1  M 


A  FRAGRANT  CUP 


DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON'S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers.  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve 
lopes,  cheques 
postal  cards 
,  marking  linen 
crests,  fac 

simile,  etc. 

Price  &Pattern 
sheet,  post  free.  MONOGRAMS 
2-letter, is.  each;  3-letter, as.each 
Full  name  in  neat  type,  is.  4d 
each,  complete  with  box,  pad 
and  ink.  Postage,  3d.  extra.— J 
BERKLEY,  Livery  Street,  Bir 
mingham. 


95^/1  Thousand ,  price  is.  ; 
post  free,  is.  3d. 

CASSELL’S 

SHILLING 

COOKEEY. 

This  new  and  valuable  Work 
contains  364  pages,  crown 
8vo,  bound  in  limp  cloth. 

CASSELL  &  COMPANY, 
Limited,  London. 


/^IVEN  AWAY  !  —  Your  Name  in  mat  Rubber  Type, 
vT  your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 

Box,  and  Ink  distributor  for  9d.f  post  free;  with  Mark.- 

ble  amount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp,  6da  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  ©d.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.  ;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paner  and 
address  — Crystal  Palace  (John  Bond’s)  Gold  Medal 
Marking  INK  Works,  75,  Southgate  Road,  London,  N. 

DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tern- 

Serance  Wine  or  Cordial, 
inger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  I  t  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  trom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

s  .Ci Notice  in  “  Work,”  August  22,  1891). 


PLAYER’S  NAVY  CUT  is  the  Original,  and  is  only  sold  in  1-oz.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

PLAYER’S  NAVY  CUT  CIGARETTES, In 


WORK . 
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HENRY  OSBORN 


TOOL  MERCHANT  AND  CUTLER, 

8,  HIGH  STREET, 


SOUTHAMPTON. 


TOOLS  OF  ALL  KINDS 

BEST  QUALITY  ONLY. 

Price  List  of  either  kind  FREE. 

COMPLETE  TOOL  CATALOGUE, 

with,  over  500  Illustrations,  Post 
Free,  6d.,  which  sum  is  returned 
when  10s.  worth  of  Tools  are 
bought. 


The  Catalogue  is  divided  into  Six 
Sections,  as  under: — 

I.  — Tools  for  Carpenters,  J oiners,  Coach  Builders, 

Cabinet  Makers,  and  Wood  Workers 
generally. 

II.  — Tools  for  Engineers,  Plumbers,  Smiths, 

Moulders,  Painters  and  Glaziers. 

III.  — Tools  for  Bricklayers,  Plasterers,  Slaters, 

and  Masons. 

IV.  — Tools  for  Fretworkers,  Carvers,  and  Ama¬ 

teur  Mechanics. 

V.  — Drawing  and  Mathematical  Instruments, 

Opera  and  Field  Glasses,  Barometers, 
and  Compasses. 

VI. — Cutlery,  Skates,  etc. 

In  addition  to  a  most  complete  index,  there  is 
also  a  list  giving  the  cost  of  postage  on  every  tool 
that  can  be  sent  by  Parcels  Post. 


TUltEli  OULU  1UUOA.L  s  ( HIGUF.ST  .L  n.UCDSj 

OBTAINED  EV 

Of  .  El.  S  XTF  INNER  «SE.  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  for  AMATEURS. 

Now  Heady,  our  New  Tretworh  Catalogue  for  Season  l Si) 2-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition).  Frames,^  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  EE  GIVEXT  AWAY,  10,000  VENEER  ALEUKS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRISE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
•each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
as.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  tree. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c., 
<X:c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send /or  Illustrated  Catalogue ,  150  Illustrations ,  price  6.*.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pnges,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203.  SHAFTESBURY  AVENUE,  ff\C. 

(Late  of  76,  High  H  of  born). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 


JBCjowry  Milbibs, 

MA  JV UFA  CT U HE  li  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  FEAIN  AND 
ORNAMENTAL  TURNING,  Sic. 

Ingleby  Works ,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


WORK  Prize  Competi¬ 
tion  COUPON. 


“  Improved  Tourists’ 
Travelling  Requisite.” 


I 


J®f  ENT  OF  F  ICE 

27  MARTINS  LANE 

LONDON  E  .C. 

INVENTIONS &TRADE  MARKS  REGISTERED 
PATENTS  BOUGHT  &  SOLD  ^  , 
9  MONTHS  PROTECTION  50/- 
.INVeNTOFIS  GUIDE  CRATISonAP PLICATION 


TOOLS!  MECHANICAL  TOOLS  I 


GENTLEMEN’ 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


Melhuishs 

CONTAINS  OVER 


LARGE 


CATALOGUE 


Illustrations  °f  labour-saving 

OUU  ILLUvJ  I  liH  l  lUing  T00LS  and  MACHINES 

for  "WOOD- WORKERS,  and  is  Y/ithout  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  -p  /x^lL 

Parcels  Post.  JzdL./  ® 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  BOMS  &j  Co.j 

FETTER  LANE,  LONDON,  EC. 

n.ieWavoi't'.  Plasterers’,  and  Painters’  Tools.  _ 


$ 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvagk,  London,  E.C. 
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WORK  WORLD. 


Employes  of  the  Montrose  FoundryWorks 
are  to  be  put  on  an  eight-hours  day  without 
any  reduction  of  wages. 

#  * 

Before  the  strike  at  the  Homestead  Works, 
Pittsburg,  Mr.  Carnegie,  it  is  stated,  made 
a  daily  profit  of  nearly  £1,000. 

#  * 

A  new  process  of  warping  and  beaming 
takes  the  yarn  direct  from  the  cop  or  bobbin 
and  winds  it  upon  the  §  in.  skewer,  entirely 
dispensing  with  the  spools  used  in  creels  for 
warping.  #  # 

Pneumonia  has  been  cured  by  the  ad¬ 
ministration  of  oxygen  gas.  The  relief  was 
immediate,  and  the  cure  rapid.  Work 
subscribers  will  note  in  view  of  the  coming 
winter.  #  # 

A  new  application  of  diamonds  consists 
in  fixing  them  on  gun-barrels  to  aid  sighting, 
even  in  dim  light.  We  can  understand  that 
some  advantages  are  to  be  secured,  but  the 
materials  are  costly. 

#  # 

Rumours  of  a  strike  among  20,000  cotton 
i  spinners  in  Lancashire  against  a  five  per 
cent,  reduction  in  wages  are  being  circulated. 

!  It  is  also  said  that  some  of  the  coal-miners 
intend  coming  out  on  strike  this  winter. 

#  * 

A  prize  of  3,000  francs  has  been  offered  by 
Baron  Leon  de  Lenval,  of  Nice,  to  the  in¬ 
ventor  of  the  best  adaptation  of  the  micro¬ 
phone  in  an  instrument  to  improve  the 
tearing  of  deaf  persons. 

■  *  # 

.  An  army  of  9,000  milkers  are  engaged  in 
milking  84,000  cows,  from  which  they  ex¬ 
tract  42,000,000  gallons  of  milk  per  annum 
to  supply  the  wants  of  London.  Still,  we 
import  large  quantities  of  Swiss  milk. 

#  * 

Railway  companies  in  India  have  adopted 
■the  “Pintsch”  oil  gas  for  lighting.  Its 
production  takes  place  at  Howrah  and 
Allahabad,  and  also  on  some  of  the  Bombay 
lines.  This  is  another  blow  to  the  castor-oil 
industry.  #  # 

In  a  new  process  for  colouring  photographs 
no  paints  are  used.  All  the  colours  are  pro¬ 
duced  by  chemicals.  Silver  prints,  enamels, 
opals,  opalines,  etc.,  can  be  treated  at  a 


small  cost,  and  be  made  to  show  as  though 
the  colours  were  photographed  direct. 

*  * 

Yam-spinning  promises  to  become  a 
profitable  industry  in  China,  where  one 
factory,  on  the  borders  of  the  Yangtse- 
Kiang,  turns  out  about  130,000  yards  of 
cloth  weekly.  The  machinery  is  English, 
but  the  operatives  Chinese. 

#  * 

Brewers  are  now  on  the  look-out  for  hop 
substitutes  to  put  into  beer.  The  wholesome 
effect  of  the  hop  on  health  has  been  proved, 
but  we  cannot  say  the  same  of  its  substi¬ 
tutes.  Beer  drinkers  should  be  watchful, 
too,  and  see  that  those  substitutes  are  as 
wholesome  as  hops. 

#  # 

A  substitute  for  indiarubber  has  been 
discovered  by  Dr.  N.  A.  Tilden,  in  a  product 
obtained  from  turpentine.  The  material 
can  be  vulcanised,  and  resembles  pure  Para 
rubber  in  every  way.  M.  Bouchardet  has 
found  that  the  product  may  be  obtained  by 
heating  the  turpentine. 

#  * 

Hot  springs  are  to  be  utilised  in  Boise 
city  for  heating  the  buildings.  These  springs 
are  situated  about  a  mile  from  the  city,  and 
the  water  in  the  wells  is  always  at  boiling 
heat.  A  6-in.  pipe  is  being  laid  to  convey 
the  water  to  the  city,  and  it  is  estimated 
that  this  mode  of  heating  will  be  much  more 
economical  than  using  coal  for  that  purpose. 
*  # 

What  becomes  of  all  the  ships?  Last 
year  sixty-eight  vessels,  comprising  49,100 
tons,  sailed  from  some  port  or  other,  and 
were  not  heard  from  again.  Of  the  total 
thus  passing  out  of  record  28,500  tons  were 
British.  Of  the  total  tonnage  lost  only 
12  per  cent,  were  constructed  of  steel,  while 
41  per  cent,  were  of  iron,  and  47  per  cent, 
were  wood  and  composite  vessels. 

#  # 

A  new  invention  for  assisting  a  locomotive 
in  climbing  steep  gradients  consists  of  a 
grooved  wheel  keyed  on  the  driving  axle, 
and  surrounded  by  a  coil  of  a  fixed  cable. 
The  groove  is  of  the  same  diameter  as  the 
driving  wheels,  and  the  cable  lies  in  the 
centre  of  the  track,  being  kept  in  position 
round  curves  by  means  of  guides.  The  hold 
on  this  cable  prevents  the  driving  wheels 
from  slipping. 


A  recent  test,  with  the  object  of  obtaining 
the  velocity  of  a  250  lb.  shot  fired  from  an 
8-in.  gun  with  a  charge  of  81  lb.  of  hexagonal 
prismatic  powder,  is  said  to  be  one  of  the 
most  satisfactory  tests  made  in  the  history 
of  modern  ordnance.  The  standard  set  down 
for  these  conditions  is  1,700  ft.  per  second, 
or  at  the  rate  of  about  1,200  miles  per  hour. 
The  electrical  measuring  instruments  used 
showed  a  velocity  of  1,702  ft.  for  the  first 
shot  fired  :  this  came  so  close  to  the  stand¬ 
ard  that  further  tests  were  considered  un¬ 
necessary.  # 

For  conveying  coal  through  pipes — a 
method  for  which  has  been  patented— the 
coal  is  pulverised  and  mixed  with  an  equal 
weight  of  water;  it  is  then  pumped  through 
pipe  lines  like  petroleum.  It  is  then  allowed 
to  settle  in  vats,  the  bulk  of  the  water 
drained  away,  and  the  residuum  pressed  into 
bricks  and  used  as  fuel.  Mr.  Andrews  says 
that  he  has  pumped  coal  “  mush  ”  300  miles 
at  five  miles  an  hour,  and  that  a  12-in.  pipe 
will  deliver  5,000  tons  of  coal  a  day. 

*  * 

In  a  new  method  of  hardening  copper 
castings,  small  quantities  of  metallic  sodium 
are  introduced  into  the  molten  copper,  and 
thus  the  dissolved  gases  are  eliminated,  and 
the  copper  rendered  more  compact  and  hard. 
A  marked  improvement  is  shown  by  the 
introduction  of  O'l  per  cent,  of  sodium. 
Potassium  and  lithium  have  this  property 
also,  but  sodium  is  cheaper  and  is  more 
easily  handled.  In  melting  the  copper  a 
covering  flux  is  used,  consisting  of  about 
one  part  sodium  carbonate,  two  parts 
powdered  anthracite  coal,  and  a  small 
quantity  of  common  salt. 

#  * 

Magnesium  light  for  lighthouse  purposes 
has  shown  results  more  brilliant  than  any 
obtained  from  the  electric  light.  The  appa¬ 
ratus  employed  is  about  7  ft.  high  and  3  ft. 
in  diameter.  Inside  is  a  blast  evaporator 
which  blows  air  over  pumice-stone  strongly 
charged  with  benzol.  This  benzinated  air  is 
sent  through  fine  magnesium  dust  and 
becomes  charged  with  it.  It  then  issues 
through  a  tube,  and  is  burned  in  a  small 
flame,  which  gives  a  brilliancy  estimated  at 
40,000  candles.  The  apparatus  is  controlled 
by  clockwork.  The  consumption  of  mag¬ 
nesium  dust  varies  from  -joz.  to  l£oz., 
according  to  the  lighting  power,  and  costa 
from  6s.  to  10s.  for  ten  hours. 
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INEXPENSIVE  CEILING  DECORA¬ 
TIONS. 

BY  A  LONDON  DECORATOR. 


are  a  few  features  common  to  all  satisfactory 
examples.  For  instance,  although  but  a 
division ,  its  treatment  in  form  should  be 
complete  in  itself ;  there  must  be  an  expres¬ 
sion  of  balance  throughout,  of  unity  and 
flatness — a  decorative  picture,  of  which  the 
cornice  must  be  the  distinctive  boundary 
and  frame.  However  ornate  the  design  in 
its  completeness,  there  should  also  be 
portions  of  comparatively  plain  surface — not 
only  to  serve  as  a  foil  for  the  ornament,  but 
to  relieve  the  eye  from  physical  weariness. 
Without  repose,  there  is  no  art.  Turning 
from  line  and  form  to  the  domain  of  colour, 


we  may  have  a  ceiling  decoration  with  its 
colour  as  the  outcome  of  the  wall  treatment, 
or  as  a  direct  harmonious  contrast  to  the 
prevailing  tone  of  the  room. 

The  flat,  plastered  ceiling — to  which  de¬ 
scription  this  paper  is  closely  related— pre¬ 
sents  great  possibilities  for  painted  ceiling 
decoration  where  time  and  cost  are  not  the 
chief  consideration.  But  the  highest  pro¬ 
ductions  of  the  artist,  a  phase  of  decorative 
art  popularly  described  as  “  painting  angels 
on  the  ceilings,”  is  usually  far  removed  from 
the  sphere  of  our  general  environment. 
Nevertheless,  between  the  extremes  of,  on 
the  one  hand,  a  “  fine  art  ceiling  painted  in 
oils,”  and,  on  the  other  hand,  of  a  glaring 
display  of  whitewash,  there  is  a  wide  range 


for  the  introduction  of  ornamental  line: 
and  colour.  Flat  ornament — i.e.,  without 
shade  or  shadow — is  the  class  of  embellish 
ment  that  lies  most  within  the  powers  and! 
opportunities  of  the  average  operative  oil 
amateur  decorator  ;  and  in  executing  sue!  ■ 
work,  the  humble  and  much-abused  stenci ; 
must,  perforce,  play  an  important  part. 

It  is  generally  recognised  in  the  trade 
that  estimating  for  decorations  pure  and* 
simple  is  not  an  easy  task ;  and  in  dealing; 
with  an  ornamental  ceiling  the  governing 
authority  must,  indeed,  be  “  wide  awake  ’ 
to  obtain  results  financially  as  well  a:- 
artistically  successful. 

So  much  depends  upon 
the  actual  experience 
and  ability  of  the  crafts- 1 
men  employed,  since,  j 
however  able  the  em¬ 
ployer,  the  practical 
execution  of  his  own 
designs  would  be  a 
commercial  impossi- 1 
bility.  But  given,  on 
the  part  of  an  employer, 
thedesigninganddirect- 1 
ing  powers,  in  conjunc- 1 
tion  with  a  trained 
faculty  for  colour,  and, 
on  the  part  of  his  work¬ 
men,  the  aforesaid  zeal 
and  ability  :  then  the 
stencil  process  may  be 
productive  of  charm-  l 
ing  but  inexpensive 
ceilings. 

The  accompanying  i 
design  will  give  point 
to  my  dissertation,  M 
since  any  smart  and  | 
careful  craftsman  could  j 
be  trusted  to  execute  it, 
in  tempera,  upon  the 
flat  of  a  good-sized  room 
in  a  couple  of  days. 
The  advantages  of  this  l 
simple  treatment  are  ■ 
numerous.  The  adapt¬ 
ability  to  a  ceiling  of  | 
any  reasonable  shape  or 
size,  the  scope  for  a  \ 
little  effective  colour 
display  without  “  lower-  | 
ing”  the  apparent  Is 
height  of  the  room,  jl 
and  the  inexpensive  |j 
means  of  covering  or 
connecting  the  whole 
surface,  are  all  practical  , 
points  worth  studying  ;  L 
whilst  a  dozen  different 
variations  of  the  one  ' 
theme  could  well  be  1 
executed  in  colour  har-  I 
mony  with  their  re-  ! 
spective  apartments, 
and  yet  without  any  two  of  them  being  , 
noticeably  alike.  Whatever  the  purely 
artistic  shortcomings  of  this  class  of  design,  j 
or  of  the  ornament  herewith  submitted,  its 
practical  advantages  have  been  fully  estab-  | 
lished  in  connection  with  the  work  for  which 
it  was  recently  designed,  and  where  it  was 
satisfactorily  executed  by  a  careful  and 
experienced  journeyman. 

Now7  a  few  notes  to  assist  any  ambitious  \ 
amateur  reader  of  Work  in  the  execution 
of  my  design.  Upon  the  accompanying 
page  we  have  disconnected  corner  ornament 
in  simple  stencil  effect  of  black  and  white.  ! 
It  will  be  found,  on  reference  to  the  con¬ 
nected  design,  that  the  corner  has  been 
so  drawn  that  four  sections  of  it  will  join 


Painted  ceiling  decoration  has  a  province 
to  fulfil,  in  connection  with  decorative  art 
and  progress,  of  no  small  importance.  No 
portion  of  the  modern-built  residence  or 
public  building  offers  more  scope  for  the 
legitimate  display  of  ornament  and  colour 
than  does  the  ceiling  ;  and  no  other  position 
displays  its  structural  or  applied  embellish¬ 
ment  at  all  times  to  an  equal  advantage 
therewith.  So  far  as 
one’s  personal  obser¬ 
vation  goes,  however, 
this  most  important 
factor  of  a  decorated 
apartment  is  the  one 
least  studied  and  culti¬ 
vated  by  the  average 
painter-decorator.  Some 
reasons  for  this  apparent 
neglect  come  readily  to 
the  mind.  The  difficult 
and  fatiguing  circum¬ 
stances  attending  its 
execution,  for  instance, 
are  always  present. 

Again,  at  the  present 
time  the  custom  of 
covering  the  ceilings  of 
reception  rooms  in  new 
buildings  with  orna¬ 
mental  sections  of  metal 
and  plaster  relief-work 
is  very  prevalent,  and, 
indeed,  is  spreading 
rapidly. 

I  am  not  here  dis¬ 
posed  to  run  a  tilt  with 
all  ceilings  of  this  de¬ 
scription.  They  have 
some  advantages  ;  but, 
generally  speaking, 
these  advantages  are 
not  of  a  kind  con¬ 
ducive  to  an  artistic¬ 
ally  decorated  room. 

An  elaborate  mass  of 
relief  ornament  spread 
upon  a  ceiling  does 
not  constitute  house 
decoration,  and  when, 
as  we  may  see  adver¬ 
tised,  some  of  these  pro¬ 
ductions  consist  of  a 
jumbled  mass  of  orna¬ 
mental  chaos,  arranged 
irrespective  of  style,  no 
minor  art  prophet  is 
needed  to  cry  “Shame !” 
on  their  claim  of  being 
artistic  decorations. 

Between  a  ceiling  of  the 
aforesaid  description, 
introduced  by  the  builder  for  cheap  show  and 
quickness,  and  a  ceiling  decorated  with  one 
of  the  modern  applied  relief  materials  by 
the  decorator,  there  is  a  wide  difference.  In 
the  fix’st  case  the  ceiling  is  a  veritable  deco¬ 
rative  “  white  elephant ;  ”  in  the  latter 
instance  it  is  simply  part  and  parcel  of  a 
decorative  interior,  arranged  in  harmonious 
keeping  with  the  wall  decorations,  the  fur¬ 
nishing,  and  drapings. 

What,  then,  may  be  considered  the  salient 
points  of  successful  ceiling  decoration  1  To 
answer  this  query  with  regard  to  any 
particular  instance  necessitates  a  definite 
acquaintance  with  the  apartment  of  which 
the  ceiling  treatment  must  be  a  section  of 
the  harmonious  whole  ;  nevertheless,  there 


Fig.  2 


Ceiling  Decoration.  Fig.  l.  — A,  Corner  and  Central  Ornament ;  B,  Large  Break ;  C,  Small  Inner 
Break.  Fig.  2. — Outside  Stile  with  Stencil  Border  and  Patera ;  for  use  on  large  Ceilings, 
in  conjunction  with  the  same  Ceiling  Design.  Colours  represented : — 1,  Light  Electric 
Blue  ;  2,  Ivory  White  or  Cream  ;  3,  Pinky  Buff ;  4,  Deep  Cream  :  5,  Bright  Red ;  6,  Old 
Gold  Colour. 
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up  into  a  pleasing  centre  ornament— thus 
answering  the  double  purpose  of  corner  and 
centre.  To  draw  this  ornament,  which  I 
have  shown  at,  about  1|  in.  to  the  foot, 
take  a  piece  of  drawing-paper  large  enough 
for  the  whole,  corner.  Take  point  A,  at 
the  extremity  of  line  A  B,  as  a  centre,  and 
mark  off  the  curves  at  every  6  in, ;  now 
divide  the  corner  or  angle,  c  D,  into  four 
equal  parts,  and  connect  each  with  point 
A.  By  this  means  any  worker  with  a 
very  limited  talent  for  drawing  can  en¬ 
large  these  small  designs  to  working  size, 
since,  with  so  many  points  fixed  for  us, 
each  bit  of  orna¬ 
ment  is  easily 
placed  in  its 
particular  and 
corresponding 
division.  Hav¬ 
ing  drawn  in 
correctly  the 
half  of  the 
corner,  mark 
over  the  outline 
with  charcoal, 
fold  it  over  at 
the  central  line, 
and  rub  an  im¬ 
pression  of  the 
charcoal  on  the 
opposite  half. 

Now  pencil  over 
the  charcoal 
duplicate,  and 
the  corner  is 
complete.  To 
transfer  it  to 
the  cartridge 
paper  for  stencil 
cutting,  rub  the 
back  of  design 
with  dry  pow¬ 
dered  blue  or 
red,  pin  the 
drawing  -  face 
upwards,  with 
the  cartridge- 
paper  beneath 
it,  to  a  smooth 
table-top,  and 
mark  over  the 
design  with  a 
hard  wooden 
point.  I  have 
explained  this 
well-known  pro  ¬ 
cess  for  Thebene 
fit  of  the  learn¬ 
ers  and  younger 
readers,  and, 

inasmuch  as  the  0  -y?- 

directions  for 
drawing  the 
corner  apply  to  the  other  ornaments,  it  is 
well  worth  the  space  it  occupies. 

Let  us  now  assume  the  worker  has  a  set 
of  the  stencils  marked  a,  b,  and  c,  and  wishes 
to  operate  on  a  ceiling  in  the  quickest  and 
most  economical  way.  In  such  an  instance, 
the  ceiling  can  be  finished  with  a  decided 
cream  tint  all  over.  The  four  corners  may 
be  stencilled  on  in  “  old  gold  ”  colour  of 
ornament  (No.  6),  and  light  blue  (No.  1) 
outer  fine  line  and  break.  The  large  side- 
breaks  being  put  in  also,  and  the  centre 
chalk  lines  snapped  across  the  middle  of  the 
ceiling,  we  can  now  stencil  in  the  centre  and 
join  up  the  margin  -  lines  with  the  old  gold 
and  blue.  By  referring  to  the  connected 
sketch,  it  will  readily  be  seen  that  the  orna¬ 
ment,  if  used  in  this' simple  way,  will  not 
appear  so  large  as  when  used  with  the 
coloured  stile.  An  ordinary  room  ceiling 


worked  on  these  simple  lines  is  but  a 
summer  day’s  work  for  a  good  workman. 
Let  us  now  take  the  more  elaborate  treat¬ 
ment  I  have  given  for  a  little  explanation. 
To  make  my  estimate  of  “  one  man,  two 
days  ” — a  correct  one  for  this — other  stencils 
and  aids  are  necessary.  We  require  a  thick 
paper  or  card  template  cut  to  the  outer  edge 
of  the  small  outer  ornament,  and  a  stencil 
for  putting  in  the  blue  and  pink  (see  colour 
key).  To  make  the  latter,  stencil  the  orna¬ 
ment  on  to  a  second  piece  of  cartridge,  and 
then  cut  out  the  background,  but  leave  a 
l  in.  space  between  the  two  colours  of  pattern 


and  background.  The  horizontal  lining 
shows  where  the  blue  stencil  is  cut  to, 
and  the  down  lines  the  space  requiring  to 
be  pink. 

The  methods  of  execution  are  almost 
identical  in  all  variations,  but  where  the 
pink  stile  is  used  we  cannot  ground  the 
ceiling  all  over  with  cream,  as  in  the  pre¬ 
vious  instance.  First  take  the  template  of 
the  extremes  of  corner  and  break,  tack  each 
to  the  ceiling,  and  mark  around  the  curves 
with  a  blacklead  ;  treat  the  centre  in  the 
same  way,  and  then  connect  all  these  with 
the  straight  lines.  We  have  now  divided 
the  ceiling  into  panels  and  stiles.  Now  tint 
in  the  cream  panels,  and  put  in  the  straight 
bands  of  the  pink  stile.  Next  stencil  in  the 
ornament  with  No.  6,  and  No.  5  for  fine 
scrolls.  When  all  is  complete  of  this  portion, 
take  the  background  stencil,  and  put  in  the 


blue  and  pink.  The  joining  together  of 
the  margin  and  fine  stile  lines  completes 
the  work,  as  shown.  Tint  No.  4,  a  full 
cream,  I  have  put  outside  the  ornamental 
work  as  a  simple  stile,  with  1|  in.  line  of 
stencil  colour.  This  latter  feature  will  be 
very  useful  where  there  is  no  plaster  cornice ; 
otherwise  it  would  not  be  called  for.  Figure 
No.  4  (in  black  and  white)  is  a  suggestion 
for  an  ornamental  stile.  For  a  large  public 
or  semi-public  room  the  coloured  treatment 
suggested  by  connected  design  would  alone 
scarcely  be  sufficiently  ornate,  since  it  must 
be  remembered  that  the  plain  space  between 
every  corner 
and  break  orna¬ 
ment  would  be 
much  more  in 
proportion  than 
appears  with 
the  design.  I 
should,  in  such 
a  case,  carry  a 
stile  of  old 
gold  all  around 
the  ceiling,  next 
the  cornice, 
making  it  much 
fuller  in  colour 
and  slightly 
eener  than 
o.  4  tint  and 
1  ft.  in  width. 
At  the  corners 
and  centres  the 
square  pateras 
would  be  intro¬ 
duced;  the  stile 
stencil  border 
(running  out- 
wards  from  the 
middle  of  either 
side),  as  well  as 
the  wide  mar¬ 
ginal  lines, 
would  be  best 
stencilled  in  a 
medium  terra¬ 
cotta  shade,  and 
the  fine  inner 
line  a  soft  blue 
tint. 

As  before 
stated,  any  ceil- 
ing  colour 
scheme  must 
depend,  first, 
upon  the  na¬ 
ture  and  use  of 
the  apartment, 
and  then  upon 
the  decorative 
treatment  of 
the  room  in  its 
entirety.  The  colours  here  given  require 
somewhat  careful  balancing,  and  would  not 
suit  for  a  room  having  but  little  colour  on 
the  walls.  But  whether  worked  out  in  self¬ 
colours,  different  shades  of  creams,  soft 
terra-cottas,  or  even  grey  upon  a  cream 
ground,  the  display  will  be  well  worth  the 
labour.  Let  the  doubters  remember  that 
in  such  a  case  it  is  better  to  err  upon  the  side 
of  simple  and  quiet  colourings  than  to  get 
doubtful  colour  combinations.  The  tints  sug¬ 
gested  with  the  connected  drawing  will  cor¬ 
respond  to  those  on  the  present  “  Alabastine 
sample  card  in  the  subjoined  order  :  No.  1 
=  tint  9  ;  No.  2  =  17;  No.  3=4;  No.  4 
=  tint  7,  darkened  with  a  little  dry  umber  ; 
No.  6,  for  stencilling,  I  recommend  to  be 
made  from  white  lead,  turpentine,  and  Japan 
gold-size  in  equal  parts  to  working  con¬ 
sistency,  then  stained  with  a  little  yellow 


Ceiling  Decoration.  Fig.  3.— Plan  for  malring  Stencil. 
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ochre  in  oil  and  blue  to  a  soft  but  decided 
old  gold  colour.  It  will  be  found  that 
this  “  flatting  ”  paint  works  much  better  for 
stencilling  with  than  would  water-colour. 
No.  5,  a  soft  full  red,  used  only  for  lines 
and  ornament  separating  the  cream  panels 
and  pinky  stile,  should  also  be  made  of 
white  flatting  stained  with  a  little  vermilion 
or  Venetian  red.  I  hope  that  any  of  Work’s 
readers  finding  a  difficulty  crop  up  will  duly 
seek  advice  through  “  Shop  ”  corner. 


BOTANY  AMUSEMENT. 

Students  of  botany  who  desire  to  preserve 
permanent  impressions  of  leaves  of  trees  and 
plants  can  do  so  in  the  following  simple 
manner:— At  any  druggist’s  get  a  penny¬ 
worth  of  bichromate  of  potash,  and  put  it  in 
a  2  oz.  bottle  of  soft — that  is,  rain — water. 
When  the  water  has  dissolved  as  much  as  it 
will  of  the  potash,  pour  off  the  clear  liquid 
into  a  shallow  dish.  On  this  float  a  piece 
of  ordinary  writing-paper  till  it  is  thoroughly 
saturated.  Let  the  paper  be  hung  on  apiece 
of  string  in  the  dark  until  it  gets  nearly  dry, 
when  it  should  be  in  colour  a  bright  yellow. 
On  this  put  the  leaf,  and  under  it  a  piece 
of  black  cloth  and  several  sheets  of  news¬ 
paper.  Put  these  between  two  pieces  of 
clean  window-glass  of  the  same  size,  and 
hold  them  together  with  spring  clips,  similar 
to  those  used  for  holding  letters  or  bills, 
which  can  be  purchased  at  about  Id.  each. 
Expose  to  a  bright  sun,  placing  the  leaf 
so  that  the  sun’s  rays  will  fail  upon  it 
as  nearly  perpendicular  as  possible.  In  a 
few  minutes  it  will  begin  to  turn  brown, 
but  it  requires  from  half  an  hour  to  several 
hours  to  produce  a  perfect  print.  When  it 
has  become  dark  enough,  take  the  paper 
and  immerse  it  in  a  dish  of  clean  water, 
which  must  be  changed  every  few  minutes, 
until  the  yellow  part  becomes  perfectly 
white.  The  print  can  then  be  mounted 
into  a  scrap-book. 


ELASTIC  MOULDS. 

The  best  material  to  use  for  elastic  moulds, 
very  frequently  required  in  the  arts,  is  glue 
or  gelatine.  Good  fish  glue  will  answer  the 
purpose  in  many  instances  as  well  as  gela¬ 
tine,  and  has  the  important  advantage  of 
being  cheaper.  The  material  is  dissolved, 
like  glue,  in  a  vessel  placed  over  the  fire  in 
a  pot  of  water,  being  stirred  during  the  pro¬ 
cess.  To  each  pint  of  the  material  it  is 
necessary  to  add  f  pint  of  water  and  |  oz.  of 
beeswax.  The  material  is  ready  for  use 
when  about  the  thickness  of  syrup.  The 
pattern  or  model  from  which  the  mould  is 
to  be  taken  must  be  carefully  oiled  with 
sweet  oil,  and  then  the  composition  is 
poured  upon  it  while  warm,  but  not  boiling. 
After  having  time  to  set,  it  is  taken  off  the 
model.  In  using  the  moulds  thus  made, 
when  the  model  is  small,  it  is  well  to  keep  it 
in  the  handa,  which  gives  facility  for  shaking 
the  mould  while  the  plaster  is  poured, 
so  as  to  drive  it  well  into  the  crevices. 
The  plaster  used  should  be  fine  ;  and  in 
order  that  it  may  harden  and  set  quickly,* 
about  ^  oz.  of  alum  should  be  added  to  each 
pint  of  water  used  in  mixing  it.  Before 
using  an  elastic  mould,  it  should  be  care¬ 
fully  oiled.  Great  care  is  also  required  in 
mixing  the  plaster  and  watching  it  when  in 
the  mould,  for  if  it  be  allowed  to  remain 
long  enough  to  heat  the  mould,  the  latter 
will  be  destroyed. 


EASILY  MADE  FOLDING  TABLE. 

BY  J.  THOMPSON. 

This  little  table  will  form  a  very  ornamental 
addition  to  the  furniture  of  a  drawing-room. 
It  is  not  difficult  to  make,  and  when  folded, 
only  occupies  a  space  of  8 in.  in  width.  It 
is  intended  to  be  painted  with  enamel  paint, 
the  tint  being  chosen  to  harmonise  with  the 
furniture  in  the  room.  The  best  material 
for  making  it  will  be  a  piece  of  dry  well- 
seasoned  birch. 

Fig.  1  is  a  side  elevation  of  the  table, 
showing  half  of  one  flap  folded.  Fig.  2  is 
an  end  elevation,  showing  the  table  folded. 

The  height 
is  2  ft.  1  in., 
and  the  dia¬ 
meter  of  the 
top  is  20  in. 
The  top  is 
formed  of 
three  boards, 
the  centre 
one  being  6 
in.  broad, 
and  the  two 
sides,  or 
flaps,  7  in. 
broad  and 
f-  in.  thick. 
They  should 
be  planed 
level  and 
gauged  to 
thickness. 
The  edges 
must  be 
planed 
straight,  and 
the  three 
boards  fixed 
together  by 
two  tempor¬ 
ary  backs. 
Then  mark 
out  the 
circle,  cutthe 
edges  to  the 
mark,  fix  it 
on  the  face¬ 
plate  of  a 
lathe,  and 
turn  the 
edge,  form¬ 
ing  a  small 
quarter- 
round 
moulding  on 
the  top  side. 
If  a  lathe  is 
not  avail¬ 
able,  the 
edge  can  be 
fi  nished 
square,  cut¬ 
ting  it  with  chisel  and  rasp,  and  finishing 
with  glass-paper. 

The  legs  and  frames  are  1  in.  square,  the 
lower  end  of  the  legs  being  curved  outwards. 
These  can  all  be  cut  from  one  plank  by  a 
bow  or  keyhole  saw.  Then  dress  them  up, 
gauging  them  to  one  size,  and  take  off  the 
sharp  arris  at  the  corners.  The  four  pieces 
for  frames  must  be  made  the  same  size. 
The  legs  are  framed  together  16  in.  wide 
outside,  the  joints  being  mortised  and  glued. 
The  mortises  are  f  in.  deep,  and  the  tenons 
should  be  accurately  fitted  and  the  joints 
glued.  Pins  may  be  put  through ;  but  if 
the  tenons  are  well  fitted  they  are  not 
necessary.  The  rails  in  one  frame  are  made 
to  fit  just  under  those  of  the  other  frame, 
the  bottom  rail  being  3  j  in.  from  the  end  of 


the  legs,  and  the  top  one  close  under  the! 
table-top.  It  will  be  better  to  make  the  i 
legs  of  this  frame  a  little  longer  at  the  top 
and  cut  them  oft'  when  the  joint  is  dry. 

The  two  sets  of  frames  are  fixed  together! 
in  the  centre  by  a  screw  passing  from  thti 
top  frame  into  the  bottom  one,  a  thin  iror  i 
washer  being  inserted  between  them.  The!  I 
screw-heads  must  be  countersunk,  so  as  td 
be  clear  of  the  table-top,  and  the  smal 
stand  fixed  on  the  lower  frame.  This  stand 
is  8  in.  diameter,  turned  and  moulded  on  thej .  | 
edge  similar  to  the  top,  and  is  fixed  to  the 
frame  by  glue  and  screws  passing  upward, - 
through  the  frame.  One  set  of  legs  is  ther 
glued  and  screwed  to  the  under  side  of  the 
table-top  (as  shown  in  Fig.  4)  in  an  angula. 
position,  the  screws  passing  upwards  anc;l, 
about  %  in.  into  the  top,  so  that  they  are  not 
seen.  The  heads  must  be  countersunk,  s<  - 
as  to  clear  the  lower  frame.  The  lowed 
frame  is  arranged  to  open  at  right  angles  tc  II 
the  upper  one  (as  shown  in  Fig.  3),  and  must 
have  a  stop  to  prevent  it  opening  any 
further.  It  will  be  noted,  by  referring  tf 
Fig.  3,  that  when  in  this  position  the  flapsi  .  i 
will  be  held  up  by  the  frame.  I  omitted  tc 
state  that  the  legs  of  the  lower  frame  mus 
project  upwards  to  the  same  height  as  tin 
others,  to  hold  the  flaps  level  when  open 
The  flaps  are  fixed  to  the  centre  part  of  top, 
by  brass  hinges.  These  must  be  let  intc  p 
the  edges  flush  ;  they  are  fixed  on  the  unde  * 
side,  and  are  not  seen  when  the  table  i  }D 
open.  A  stop  will  also  be  required  to  pre 
vent  the  frame  closing  further  than  showi 
in  Fig.  4.  Before  fixing  the  frames  to  tin 
top,  the  frames  must  be  carefully  smoother  t 
at  the  joints  with  a  plane  set  very  fine,  ancH 
the  top  and  the  whole  must  be  finished  a  t 
smooth  and  level  as  possible,  as  the  smoothe  f 
it  is  finished  the  better  will  be  the  appear  j.Si 
ance  when  painted.  It  should  have  thre< 
coats  of  enamel  paint  of  approved  colour 
a  painted  or  stencilled  ornament  may  h  { 
applied  to  the  top,  if  desired. 


WATCH  AND  CLOCK  CLEANING  AN1 
REPAIRING. 

BY  A  PRACTICAL  WATCHMAKER. 

Repairs. 

To  Tighten  the  Hand  Work.  —  It  some 
times  happens  that  when  a  watch  is  cleaner 
and  put  together  again,  the  hands  are  t,o<  I 
easy.  Thus,  the  watch  itself  may  go  al  | 
right,  but  the  hands  occasionally  lag  behind® 
and  make  it  appear  to  a  casual  observer  a  • 
if  it  had  stopped  and  gone  on  again  with  | 
out  anyone  touching  it.  To  remedy  this  1 1 
the  set-hand-arbor,  which  passes  througl  \ 
the  hollow  arbor  of  the  centre  wheel,  mus  1 
be  tightened.  The  safest  way  to  do  this  i 
to  hold  it  by  the  square  in  the  pin-vice,  ancB 
resting  the  arbor  upon  the  boxwood  in  tk 
vice,  trace  several  burred  rings  around  i 
with  a  hard  steel  edge,  such  as  a  graver  o  •: 
square  burnisher  edge,  upon  the  part  whicl 
fits  into  the  centre-wheel.  If  the  cannoi 
pinion  only  is  loose  upon  the  centre  arbor  j  < 
it  may  be  tightened  by  taking  a  hair  fron  j 
the  watch  brush,  and  passing  through  th<  1 1 
pinion  before  pushing  it  on.  Afterward 
the  projecting  ends  of  the  hair  must  b<  ■ 
broken  off  short  with  the  tweezers.  '  I 

To  Repair  the  Winding  Work.  —  Ii 
Geneva  watches,  whieh  have  seen  mucl 
wear,  and  especially  those  which  werenevei, 
carefully  made  in  the  first  instance,  thc|| 
ratchet  teeth  are  found  very  often  to  bt 
partly  worn  off,  and  the  point  of  the  clicl 
which  engages  with  them  in  the  samtt 
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condition.  In  these  circumstances  it  is  liable 
to  fail,  and  run  back  in  the  hand  during  the 
act  of  winding,  and  endanger  the  main¬ 
spring  and  other  parts  of  the  watch.  In  a 
f-plate  watch,  the  remedy  is  easy.  Hold¬ 
ing  the  ratchet  in  the  sliding  tongs  (brass¬ 
nosed  if  you  have  them),  a  triangular  file 
must  be  applied  carefully  to  file  up  the  teeth 
to  their  right  shape  again,  after  the  manner 
of  a  saw  sharpener.  The  click  is  then  to  be 
filed  up  with  a  suitably  shaped  file,  and  both 
replaced,  when  the  evil  will  be  cured.  In  a 
bar  watch,  the  ratchet  and  click  must  be 
served  in  the  same  manner;  but  on  putting 
it  together,  it  will  probably  be  found  that 
the  click  will  no  longer  reach  the  ratchet 
teeth.  To  make  this  right,  the  brass  of  the 
bar  must  be  carefully  reduced  on  the  edge 
with  a  fiat  file,  till  the  click  spring  lays  in 
close.  In  filing,  the  bar  is  held  in  the 
fingers,  and  rested  upon  a 
piece  of  cork  in  the  vice. 

When  this  is  done,  the  brass 
cap  which  covers  the  ratchet 
will  probably  require  filing 
up  also.  In  filing  up  clicks, 
be  careful  to  leave  the 
parts  which  engage  with 
the  ratchet  teeth  as  smooth 
as  possible. 

To  Fit  a  Mainspring . — - 
After  taking  the  watch  apart, 
take  out  the  old  spring,  and 
break  a  small  piece  off 
(about  £  in.  long).  Stand 
this  piece  up  in  the  barrel 
against  the  side,  to  see  if 
the  old  spring  was  of  the 
right  width.  The  top  of 
the  spring  should  be  nearly 
level  with  the  bottom  of 
the  groove  into  which  the 
barrel  cover  snaps.  If  cor¬ 
rect,  obtain  another  spring 
the  same  width  and  thick¬ 
ness  (they  will  gauge  this 
for  you  where  you  buy  the 
spring),  and  proceed  to 
wind  it  in  the  barrel  to  see 
if  it  is  of  the  right  length. 

This  can  be  ascertained  by 
the  fulness  of  the  barrel 
when  the  spring  is  in.  When 
the  spring  is  in  the  barrel, 
and  unwound,  it  should 
occupy  rather  more  than 
one-tliird  of  the  space  be¬ 
tween  the  rim  of  the  barrel 
and  the  edge  of  the  arbor 
when  in  position.  The  outside  end  of 
the  new  spring  must  be  shortened  till  it 
fulfils  this  requirement.  This  done,  hold 
the  extreme  end  of  the  spring  (about 
i  in.)  in  a  flame  till  it  assumes  a  dull  red, 
and  let  it  cool  again.  This  has  the  effect 
of  softening  the  steel.  Place  the  spring 
over  a  hole  of  the  steel  stake,  and,  taking  a 
punch  rather  smaller  than  this  hole,  punch 
it  through  the  spring.  Enlarge  this  hole 
with  a  broach,  and  elongate  it  in  the  direc¬ 
tion  of  the  length  of  the  spring  with  a  small 
round  or  square  file.  Then  bevel  off  the 
edge  which  catches  on  the  barrel  hook  to  a 
knife  edge,  so  as  to  hold  better,  and  finally 
round  up  the  end  nice  and  smooth.  It  can 
then  be  wound  in  and  oiled  properly. 

Fig.  17  shows  the  shape  of  the  hole  in  the 
spring  to  hold  properly  on  to  the  barrel 
hook.  Fig.  18  show's  a  mainspring  in  a 
barrel,  from  which  the  correct  length  may 
be  judged. 

_  If,  on  taking  off  the  barrel  cover,  the  out¬ 
side  end  only  of  the  spring  is  found  to  be 
broken,  and  the  break  is  not  more  than  one 


inch  from  the  end,  the  same  spring  can  be 
used  again,  especially  if  it  is  in  good  con¬ 
dition.  A  mainspring  is  said  to  be  in  good 
condition  when  it  opens  out  nicely  when 
taken  out  of  the  barrel,  and  lies  fiat.  If 
cramped,  it  indicates  a  soft  spring.  But  it 
seldom  happens  that  a  spring  breaks  so  near 
to  the  outside  end.  If  the  inside  “eye’’  of 
the  spring  breaks,  no  attempt  should  be 
made  to  use  it  again,  and  nine  springs  out 
of  ten  break  near  the  “  eye  ”  when  they  go. 

To  Put  in  a  New  Barrel  Hoolc. — This  is 
a  repair  frequently  required,  especially  in 
those  watches  not  provided  with  stop-work. 
In  some  common  watches  various  “  dodges  ” 
are  seen  in  place  of  the  hook  and  hole  in 
spring.  If  any  such  is  present,  discard  it, 
and  proceed  to  punch  a  proper  hole  in  the 
spring,  and  put  in  an  ordinary  barrel-hook. 
It  is  a  great  mistake  to  put  in  a  steel  hook, 


Watch  and  Clock  Cleaning-  and  Repairing.  Fig.  17.— Shape  of  Hole  in  Spring. 
Fig.  18.— Mainspring  and  Barrel.  Fig.  19— Direction  of  Hole  for  Hook. 
Fig.  20.— Shape  of  Hook.  Fig.  21.— Trueing  a  Wheel— P,  Punch.  Fig.  22.— 
Putting  in  a  Tooth. 

under  the  impression  that  it  gives  extra 
strength.  A  well-made  brass  hook  will  out¬ 
last  many  steel  ones. 

If  the  old  hook  is  not  already  cut  off  or 
pushed  through,  proceed  to  cut  it  off  quite 
level  with  a  sharp  knife  or  graver.  Having 
done  this,  with  a  pointed  chamfering  tool 
carefully  dot  a  centre  for  the  hole,  and 
selecting  a  drill  rather  smaller  than  an  ordi¬ 
nary  pin,  drill  the  barrel  through  in  a  slant¬ 
ing  direction,  as  in  Fig.  19.  Then  with  a 
tap  carefully  cut  a  thread  in  this  hole,  being 
most  careful  to  work  easily,  and  not  break 
the  tap  in.  To  work  a  tap  easily,  after  each 
half-turn  in,  turn  it  a  quarter  back,  to  free 
it  and  allow  the  oil  to  flow ;  also  keep  it 
well  supplied  with  oil.  When  tapped,  take 
an  ordinary  brass  pin  (these  are  good  hard 
wire),  cut  off  its  head  with  the  nippers,  put 
it  in  the  pin-vice  as  before  described,  and 
taper  slightly  and  smoothly  till  the  end  just 
enters  the  hole  in  screw-plate  corresponding 
to  the  tap  used.  Then  keeping  it  well 
oiled,  cut  a  good  full  thread  upon  it.  Try 
this  in  the  hole  in  barrel,  and  if  correct,  and 


a  tight  fit,  cut  off  the  superfluous  brass  and 
shape  it  as  shown  at  a  (Fig.  20),  and  make 
it  such  a  length  that  when  screwed  up 
home  and  quite  tight  into  the  barrel,  it  is 
like  B  in  the  same  Fig.  Then  with  a  peg 
clean  out  the  oil  from  the  hole,  wipe  the 
brass  pin,  and  finally  screw  it  in.  Up  to 
this  point  it  is  still  held  in  the  pin-vice. 
Now  release  it,  and  with  a  slitting  file  cut 
it  off  flush  outside,  and  finish  with  a  smooth 
file,  taking  care  not  to  injure  the  barrel 
teeth.  The  hook  should  project  inside  the 
barrel  little  more  than  the  thickness  of  one 
coil  of  the  spring. 

To  Tighten  a  Barrel  Cover. — Sometimes, 
when  a  spring  breaks,  the  shock  expands 
the  barrel,  especially  if  the  latter  is  thin, 
and  the  cover  will  no  longer  snap  on  tight. 
In  such  a  case  take  the  stake  figured  on 
p.  357  (Fig.  9),  screw  it  in  the  vice,  and  with 
the  hammer  gently  tap  the 
edge  of  the  cover  on  the 
under  side,  hitting  it  flat. 
Hold  the  cover  in  the  left 
hand  flat  upon  the  stake 
and  slowly  revolve  it,  giving 
perfectly  even  blows  all 
round.  This  will  spread 
it,  and  leave  no  marks  if 
carefully  done. 

To  Repair  the  Stop-work. 
—  In  ordinary  Geneva 
watches,  if  the  stop-work 
goes  wrong,  take  off  the 
star-wheel  and  screw,  and 
discard  it  altogether.  But 
be  careful,  in  the  case  of 
the  bottom  barrel  pivot 
running  in  a  hole  in  the 
plate,  to  keep  on  the  stop 
Fig.21.  finger,  or  the  square  on  the 
arbor  will  surely  cut  the 
bottom  pivot-hole  large,  and 
cause  the  barrel  to  run  out 
of  truth  and  foul  the  plate 
or  the  centre- wheel.  In 
watches  wLere  this  precau¬ 
tion  has  been  neglected,  and 
the  hole  has  cut  badly, 
the  centre  of  an  old  English 
minute-hand,  or  anything 
else  having  a  square  hole 
which  can  be  made  to  fit  the 
arbor,  can  be  placed  upon  it 
as  a  protection,  and  prevent 
further  cutting. 

To  Straighten  a  Pivot. — 
Hold  the  wheel  in  the  fingers 
of  the  left  hand  up  to  the 
light,  and  revolve  it.  This  shows  the  extent 
and  direction  of  the  bend.  Then  in  the 
right  hand  take  the  brass-nosed  pliers,  and 
grip  the  pivot  firmly,  using  the  eye-glass, 
and  bend  it  straight.  This  is  the  safest 
method  I  know,  and  seldom  breaks  the 
pivot.  Avoid  all  hammering  or  pressing 
with  steel  tools. 

To  Straighten  an  Untrue  Wheel.  —  Run  it 
in  a  pair  of  callipers  or  in  its  pivot  holes,  and 
make  a  slight  mark  on  the  arm  next  to  the 
bend,  say  where  the  rim  wants  bending  up. 
Take  a  piece  of  boxwood,  and  make  a  hole  in 
it  to  accommodate  the  pinion  or  arbor  so 
that  the  wheel  may  lay  flat  on  the  wood. 
Also  make  a  slight  hollow  under  where  the 
centre  of  the  arms  conies.  Place  the  wheel 
in  such  a  position  that  the  arm  next  the 
place  where  the  rim  requires  to  be  bent  up 
is  over  this  liollow,  and  take  a  round-faced 

Eunch  and  give  the  arm  a  gentle  tap.  This 
as  the  effect  of  raising  the  rim.  Repeat 
till  correct.  Fig.  21  shows  the  arrangement. 
This  method  can  be  safely  applied  to  all 
wheels,  including  steel  ’scape  wheels  and 
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balances,  though  in  the  latter  cases  a 
brass  punch  must  be  used,  and  very  gentle 

taps. 

To  Replace  a  Broken  Tooth. —  Take  a 
square  file  and  reduce  the  stump  of  the  old 
tooth  level  with  the  wheel ;  then,  with  the 
slitting  file,  cut  a  notch  exactly  in  the  centre, 
and  a  trifle  wider  than  the  tooth.  Where 
possible,  cut  this  notch  of  a  depth  equal 
to  the  height  of  the  tooth.  This  done,  file 
up  a  brass  pin  flat  on  both  sides  till  it  pushes 
tight  down  to  the  bottom  of  the  notch. 
Then  with  a  little  killed  acid  (the  merest 
touch)  moisten  inside  the  notch  and  on  the 
pin,  place  a  minute  dot  scraped  from  a  stick 
of  solder  on  the  place,  and  gently  heat  over 
a  spirit  lamp  flame  or  with  a  blowpipe  ;  it 
will  run  in  solid.  It  is  then  like  Fig.  22,  a. 
Cut  off  the  brass  pin  and  file  level  with  rest 
of  teeth  on  edge,  as  at  b  ;  flat  it  down  nicely 
top  and  bottom,  and  burnish  with  the 
burnisher  gently,  and  then  carefully  shape 
up  the  curves  with  a  fine  “side”  file.  The 
tooth  can  then  hardly  be  detected  from  the 
rest. 

If  a  barrel  tooth  is  broken,  the  safest  way 
is  to  drill  a  hole,  and  screw  in  a  steel  pin, 
afterwards  shaping  up  as  before.  In  this 
case,  soldering  in  a  brass  tooth  is  hardly 
safe,  though  the  steel  pin  does  not  look  so 
nice.  If  a  ’scape-wheel  tooth  is  broken,  do 
not  tinker  it  up— get  a  new  wheel. 

To  Bush  a  Pivot  Hole.  —  In  the  course 
of  wear,  especially  in  common  watches,  the 
pivot  holes  wear  large,  and  cause  the  wheels 
to  rock,  and  possibly  foul  the  plates  or  the 
other  wheels.  To  remedy  this,  procure  some 
“  bouchons  ”  from  the  material  shop.  Select 
one  which  fits  on  the  pivot  tightly,  and 
screw  it  in  the  pin-vice.  Take  a  broach  and 
carefully  open  out  the  old  pivot  hole,  keep¬ 
ing  it  quite  upright,  till  the  small  part  of 
the  “  bouchon  ”  fits  tightly  ;  then  tap  it  in 
gently  till  the  end  just  comes  flush  with  the 
plate,  or  cock,  on  the  other  side,  and  with  a 
sharp  bend  break  it  off  close.  It  is  cut 
round,  nearly  through,  for  that  purpose.  A 
slight  tap  with  the  face  of  the  hammer  or  a 
punch,  to  bruise  it  a  little  on  each  side,  pre¬ 
vents  it  coming  out.  This  done,  gently  turn 
a  small  pivot  broach  round  in  the  new  hole 
till  the  pivot  goes  in  easily  and  drops  out 
with  its  own  weight.  Give  it  as  little  side 
shake  as  possible  to  be  free.  This  applies  to 
a  brass  hole  of  a  third,  fourth,  or  ’scape  wheel. 
If  It  is  a  centre  wheel  or  barrel  hole  that 
wants  bushing,  a  different  method  is  resorted 
to.  In  a  very  common  watch  that  is  not  a 
particular  job,  the  hole  may  sometimes  be 
closed  by  going  round  it  with  a  “  botching  ” 
punch — a pun-ch  with  around  face — -and  after¬ 
wards  broaching  the  hole  out  smooth  to  fit 
the  pivot.  This,  however,  is  truly  a  “  botch,” 
and  is  not  recommended.  Better  proceed 
as  follows  : — Broach  the  hole  out  as  large  as 
convenient,  and  slightly  bevel  off  the  edge 
on  both  sides  with  a  round  chamfering  tool. 
Get  a  piece  of  large  brass  wire  and  file  down 
to  fit  the  hole.  Cut  it  off  on  both  sides 
and  file  it  flat,  then  with  the  round-faced 
hammer  or  a  punch,  rivet  it  in  well,  and 
finally  smooth  off  level.  The  old  hole  will 
then  be  filled  up  with  solid  brass.  It  must 
now  be  re-drilled.  The  possessor  of  an 
uprighting  tool  or  a  mandrel  can  do  this 
easily,  quickly,  and  correctly,  by  centring 
from  the  other  hole,  with  the  plate  or  bar 
screwed  in  position,  and  bringing  down  the 
top  or  back  centre,  as  the  case  may  be,  upon 
it.  The  repairer  who  has  neither  of  these 
useful  appliances  can  take  a  pointed 
chamfering  tool,  and  centre  it  as  nearly  as 
possible  by  the  circumference  of  the  piece 
of  brass  he  riveted  in.  This,  as  a  rule,  can 


be  done  very  nearly  correct.  It  must  then 
be  carefully  drilled  and  opened  out  to  fit 
the  pivot. 

The  above  reads  like  a  formidable  task, 
but  in  reality  is  very  soon  done,  and  makes 
a  good  sound  job. 


NEAT  CASE  FOR  PLAYING-  CARDS. 

BY  W.  D. 


I  fancy  that  a  great  many  readers  of 
Work  will  be  fond  of  a  game  at  cards.  We 
cannot  be  always  at  work ;  we  must  play 


Fig.  1. — Leather-covered  Card-case.  Heavy  Lines 
indicate  Cardboard  ;  Light  Lines,  Scoring  ior 
Folds  ;  Dotted  Line  indicates  the  Leather. 


sometimes,  and  no  doubt  a  game  of  whist, 
nap,  twenty-fives,  etc.,  adds  to  the  enjoy¬ 
ment  of  the  home  fireside  when  the  even¬ 
ings  are  dull  and  dreary. 

I  have  many  a  time  been  asked  to  make 
one  of  a  party  for  whist,  and  not  unfre- 
quently,  when  the  cards  were  produced  from 
a  drawer  or  a  corner  of  a  shelf,  have  I 
heard,  after  the  host  had  counted  them 
over,  the  remark,  in  a  rather  injured  tone, 
“  I  say,  my  dear,  there  are  some  of  these 
cards  lost.  Look  if  you  can  find  the 
rest  ;  they  must  be 
there  !  ” 

It  is  a  pity  when 
such  a  thing  happens; 
the  evening  is  sure  to 
be  spoiled  ;  someone 
loses  his  or  her  temper, 
and  the  visitors  have 
an  uncomfortable 
evening,  which,  with 
a  little  care  and 
trouble,  might  have 
been  otherwise.  I  do 
not  want  to  blow  my 
own  horn,  but  when  I 
produce  my  pack  it  is 
always  complete,  for 
the  simple  reason 
that  I  keep  them  in 
a  case — a  case  covered 
with  leather,  with  my 
name  in  gold  letters 
on  the  front. 

As  this  case  was  made  at  home,  without 
the  aid  of  any  special  tools,  I  will  now  pro¬ 
ceed  to  give  instructions  for  making  a 
similar  one. 

The  first  thing  which  is  required  is  a 
piece  of  Bristol  board  or  cardboard,  about 
two-sheet  thickness.  The  cardboard  could 
be  had  a  fancy  colour,  or  it  might  be  lined 
with  a  fancy  paper,  but  I  think  that  a  plain 
white  surface  is  quite  fancy  enough  ;  indeed, 
I  think  that  it  is  to  be  preferred,  as  it  will 
harmonise  with  any  colour  of  leather  which 
may  be  uj»“d  for  the  outside  of  the  case. 


The  size  of  the  cardboard  will  depend 
upon  the  size  and  thickness  of  the  pack  of 
cards.  My  pack  measures  exactly  31  in.  x 
2i  in.  X  |  in. 

The  easiest  manner  to  arrive  at  the  exact 
size  is  to  take  a  piece  of  paper,  such  as  a 
sheet  of  note-paper,  and  lap  it  round  the 
cards,  which  should  be  held  tightly  and 
evenly  in  the  hands  in  the  meantime.  It 
should  be  folded  over  at  top  and  bottom 
and  rubbed  with  the  fingers,  and  afterwards 
cut  out  with  the  scissors  to  the  shape  given 
in  Fig.  1.  The  plain  line  shows  the  paper, 
and  is  half  the  size  of  my  own  pack. 

Now  cut  the  cardboard  to  the  heavy  lines 
in  the  figure  ;  this  will  give  the  case  with  the 
bottom.  The  flap  shown  at  b,  with  the 
double  arrow  running  through  it,  must  be  cut 
separately.  When  this  is  done,  turn  the 
card  over  and  mark  off  with  pencil  and 
straight-edge  the  light  lines  in  the  figure  ; 
these  should  be  carefully  drawn  from  the 
paper  shape,  with  the  aid  of  compasses  or 
dividers.  When  marked  out  satisfactorily, 
take  a  sharp  penknife  and  place  the  straight¬ 
edge  close  to  the  line  and  draw  the  knife 
gently  from  top  to  bottom,  allowing  it  merely 
to  cut  the  skm  of  the  board ;  or,  in  other 
words,  to  “  score  ”  it,  as  we  say  in  the  trade. 
When  scored  it  should  fold  up  easily,  the 
sides  and  bottom  just  meeting  nicely.  The 
flap  piece  must  be  cut  to  shape  with  the 
scissors. 

A  piece  of  silk  ribbon  or  tape,  about  half  an 
inch  broad  and  about  three  times  the  length 
of  the  case,  should  now  be  procured.  The 
colour  should  be  chosen  to  harmonise  with 
the  leather.  Make  a  cut  at  c  with  the  knife, 
taking  care  that  it  is  in  the  centre  and  about 
half  an  inch  from  the  top  ;  pass  the  end 
of  the  ribbon  through  the  cut  and  glue  it 
down  to  the  cardboard — half  an  inch  will  be 
enough  to  hold  it  in  place.  Before  cutting 
out  the  leather  see  that  the  glue-pot  is  boil¬ 
ing  and  that  the  glue  is  in  good  condition. 

The  best  leather  for  the  purpose  is  what 
is  known  in  the  trade  as  paste-grain  roan 
Of  course,  any  thin  leather  will  do,  but 
this  is  to  be  recommended,  as  it  is  easy  to 
work,  has  the  appearance  of  morocco,  and  if 
a  little  care  is  taken  it  will  be  almost  impos¬ 
sible  to  detect  the  joints. 

The  colour  of  the  leather  will  be  accord¬ 
ing  to  taste,  but  I  would  suggest  dark 
purple.  Cut  out  the  leather  from  the  paper 
shape,  one-eighth  of  an  inch  larger  every 
way  (see  dotted  line  in  the  figure). 

WThen  the  leather  is  cut  out  it  must  be 
pared  thinly  and  very  carefully  round  the 
entire  edge.  This  may  be  done  with  a  pen¬ 
knife,  but  it  will  be  much  easier  if  the 
operator  has  a  shoemaker’s  knife.  A  piece 
of  glass  or  a  smooth  flat  stone  will  also  be 
required.  Lay  the  leather  upon  this  and 
work  the  knife  from  the  body  outwards. 
The  aim  should  be  to  have  the  leather  pared 
for  one-eighth  of  an  inch  all  round.  The 
leather  should  now  be  glued  all  over  on 
one  side  with  good  warm  glue  ;  it  need  not 
be  very  thick — rather,  I  should  say,  it  must 
be  thin. 

When  glued  lay  it  flat  upon  the  table, 
glued  side  uppermost ;  upon  this  lay  the 
cardboard  with  the  scored  side  down,  being 
careful  to  have  the  one-eiglith  of  an  inch 
margin  even  all  round.  Now  turn  it  over 
and  rub  the  leather  down  with  the  hand. 
This  done,  turn  over  again,  pack  the  ribbon 
out  of  the  way,  and  bring  the  two  sides 
together  neatly,  and  turn  down  the  one- 
eighth  of  an  inch  margin,  rubbing  it  well 
with  the  fingers  to  make  it  stick.  Turn  up 
the  bottom  in  the  same  manner.  Next  turn 
in  the  margin  at  the  top  of  box,  making  a 


Fig.  2.  —  Perspective 
View  of  Case  with 
Flap  open. 
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little  cut  at  the  corners  to  make  it  lie  neatly. 
Now  drop  the  pack  of  cards  into  the  box, 
lay  the  small  piece  of  cardboard  flush 
with  the  top  of  the  box,  and  bring  over  the 
flap,  rubbing  it  down  ;  throw  it  back  again 
and  turn  in  the  margin.  This  must  be  all 
done  quickly,  as  the  glue  will  soon  dry. 

Cut  another  piece  of  leather  to  cover  the 
flap  and  joint,  and  to  extend  one-eighth  of 
an  inch  into  the  box.  This  must  fit  nicely 
inside  the  flap,  and,  of  course,  must  be 
pared  round  the  edge.  Make  a  small  cut  at 
the  top  edge  of  the  flap  through  the  leather, 
and  pass  a  small  piece  of  ribbon  (doubled) 
through,  and  glue  down  the  ends  inside. 
Now  glue  the  piece  of  leather  and  lay  it 
neatly  inside  the  flap,  and  make  sure  that  it 
sticks  well  all  over.  The  box  or  case  is  now 
finished,  as  far  as  making  is  concerned,  and 
should  be  set  aside  to  dry. 

When  it  is  dry,  a  line  should  be  marked 
round  the  edges  about  one-sixteenth  of  an 
inch  in.  This  could  be  done  with  the  back 
of  a  table  knife  slightly  heated,  and  a 
straight-edge  to  work  against.  While  doing 
this  the  cards  should  be  inside  to  make  it 
solid,  otherwise  the  sides  of  the  case  would 
be  apt  to  fall  in  when  a  little  pressure  would 
be  applied.  It  should  now  be  varnished 
with  shellac  varnish. 

In  use  the  ribbon  is  drawn  out  and  laid 
over  the  top,  the  cards  are  dropped  in  all  at 
once,  and  the  ribbon  is  taken  by  them  to  the 
bottom,  ieaving  one  end  hanging'  out.  This 
is  laid  over  the  top  of  the  cards,  then  the  flap 
is  brought  over  and  tucked  iu  between  the 
cards  and  the  side  of  the  case,  the  little  bit 
of  ribbon  standing  upright.  The  cards  are 
now  perfectly  tucked  into  the  case,  free  from 
dust  and  dirt.  To  take  them  out,  the  little 
piece  of  ribbon  is  first  drawn  outwards  ;  this 
opens  the  flap.  The  large  piece  of  ribbon 
is  now  drawn  out.  As  it  comes  out  the  cards 
rise,  and  can  be  drawn  out  or  allowed  to  drop 
upon  the  table. 

I  hope  I  have  made  the  whole  thing  clear 
enough,  and  that  those  who  try  to  make  the 
card-case  will  succeed.  It  is  much  neater 
than  a  pull-off  case,  and  is  more  easily  made. 


WRINKLES. 

Ink  foe  Masking  Bales.— Take  gum 
arable,  10  lb. ;  logwood  liquor  (specific 
gravity  1‘37),  20  fluid  ounces  ;  bichromate  of 
potash,  2§  oz.;  water  sufficient  to  dissolve 
the  bichromate  of  potash.  Dissolve  the 
gum  in  1  gallon  of  water  ;  strain,  add  the 
logwood,  liquor,  mix,  and  let  the  mixture 
stand  for  twenty-four  hours ;  then  stir  in 
rapidly  the  bichromate  solution,  and  add  a 
little  nitrate  of  iron  and  fustic  extract.  If 
too  thick,  thin  down  with  hot  (not  boiling) 
water. 

Magnesia  Cement  is  made  by  digesting 
fluorspar  for  some  time  in  sulphuric  acid, 
adding  magnesium  sulphate,  and  stirring 
calcined  magnesia  into  the  mixture.  The 
cement  thus  made  sets  very  hard,  and  is 
not  affected  by  water.  Articles  made  of  it 
are  pressed  and  dried  by  exposure  to  air  or 
heat. 

A  new  Tin  Alloy  for  connecting  metals 
to  glass  is  formed  of  95  parts  tin  and  5  parts 
copper.  The  copper  is  poured  into  the 
molten  tin  and  stirred  in  with  a  wooden 
mixer,  and  the  alloy  afterwards  re-melted. 
It  adheres  strongly  to  clean  glass,  and  has 
nearly  the  same  rate  of  expansion.  It  may 
also  be  used  for  coating  other  metals,  and, 
if  required,  rendered  more  fusible  by  adding 
1  per  cent,  of  lead. 


i  IMPROVED  BOLT-HEADING 
MACHINE. 

This  has  been  .  patented  by  Mr.  William  H. 
Betts  in  America.  A  box  at  the  upper  end 
of  the  hollow  column,  as  seeu  in  the  sec¬ 
tional  view,  contains  the  bolt-holding  dies, 
preferably  of  steei,  and  having  on  opposite 
sides  grooves,  terminating  at  one  end  in  a 
square  shoulder  and  at  the  opposite  end  in 
recesses,  so  that  they  are  adapted  to  form 
either  a  flat  head  or  a  head  to  fit  a  counter¬ 
sunk  hole.  These  dies  serve  as  an  anvil,  and 


Fig.  1.— Bolt-heading  Machine.  Fig.  2.— Sectional 
View. 


when  the  bolt  projecting  through  them  has 
its  head  formed,  the  end  of  the  bolt  is 
hammered  down  upon  the  upper  faces  of 
the  dies.  The  bolt  extends  down  and  rests 
upon  the  head  of  an  ejecting  plunger, 
adjustable  to  fit  bolts  of  different  lengths, 
the  lower  end  of  the  plunger  resting  upon 
the  inner  end  of  a  treadle  lever.  Within  the 
box,  at  one  side  of  the  dies,  is  a  binding 
block  mounted  on  a  cam  shaft,  having  a  hand 
lever  by  which  the  shaft  may  be  turned  to 
force  the  block  against  the  dies  to  hold  them 
firmly  in  place.  The  treadle  mechanism  is 
necessary,  as  the  bolt  when  inserted  hot 
between  the  dies  is  inclined  to  stick. 
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SCIENCE  TO  DATE. 

Nitric  Acid  from  Air. —  W  hen  an  electric  spark 
is  made  to  pass  in  a  closed  vessel  containing  air,  the 
amount  of  nitric  acid  formed  quickly  reaches  a  limit 
which  is  small,  but  if  the  air  is  caused  to  move  by 
drawing  a  current  of  air  through  the  vessel,  the 
amount  of  combination  may  be  made  to  reach  10  per 
cent.  It  ha*  been  suggested  that,  by  the  use  of 
high  voltage  discharges  in  air,  nitric  acid  may  be 
produced  even  on  a  manufacturing  scale. 

Trisulphida  of  Boron. — Moissan  has  devised 
several  methods  for  the  preparation  of  trisulphide 
of  boron.  It  can  be  prepared  by  the  direct  action 
of  sulphur  vapour  on  pure  boron  at  1,200°  C.  ;  also 
sulphuretted  hydrogen  gas  acts  on  boron  at  a  high 
temperature,  forming  this  substance.  Boron  tri¬ 
sulphide  burns  in  chlorine  gas  with  a  green  flame, 
producing  parchloride  of  sulphur  and  boron  tri¬ 
chloride,  and  reacts  energetically  with  most  metals. 
Sulphur  in  fusion  dissolves  it.  Nitrogen  has  no 
action  on  it,  and  it  may  be  distilled  in  an  atmo¬ 
sphere  of  this  gas. 

Phosphide  of  Mercury. — At  the  ordinary  tem- 
erature  phosphorus  has  no  action  on  mercury,  nor 
o  they  combine  even  when  heated  together  in  open 
or  closed  tubes.  But  Granger  has  found  that  if  a 
halogen  compound  of  phosphorus  is  used — such  as 
the  iodide,  for  example — then  a  reaction  takes 
place,  with  the  formation  of  iodide  of  mercury  and 
phosphide  of  mercury.  By  washing  the  product  of 
the  reaction  with  potassium  iodide,  iodide  of  mercury 
is  removed,  and  the  phosphide  is  left  in  the  form  of 
fine  crystals,  metallic  in  aspect,  having  the  com¬ 
position  Hg3P2. 

“  Nitro  Metals.” — The  “  nitro  metals  ”  are  a  new 
class  of  compounds  recently  discovered  by  Sabatier 
and  Senderens.  They  have  found  that  reduced 
copper  absorbs  in  the  cold  the  vapours  of  nitrogen 
peroxide,  heat  being  disengaged  during  the  process. 
The  product  is  a  maroon-coloured  compound,  the 
composition  of  which  is  represented  by  the  formula 
Cu2N02.  This  is  nitro-copper.  A  similar  compound 
has  been  obtained  with  cobalt.  Nitrc-copper  reacts 
violently  with  water,  giving  off  nitric  oxide  and 
yielding  a  green  liquid  containing  copper  nitrate 
mixed  with  a  little  nitrite.  A  residue  of  almost 
pure  copper  is  deposited  at  the  same  time. 


NOTES  FOR  WORKERS. 

The  fusing  point  of  an  alloy  is  generally  lower 
than  that  of  either  of  its  constituents.  Gold  alloyed 
with  10  per  cent,  of  aluminium  follows  this  general 
rule,  but  when  the  aluminium  is  increased  to  20  per 
cent.,  the  resulting  brilliant  rafay  alloy  has  a  fusing 
point  above  that  of  gold. 

The  first  overhead  telegraph  wire  in  France  was 
erected  in  1793  by  M.  Claude  Ohappe,  to  whose 
honour  a  status  is  to  be  erected. 

Soap  and  water,  to  which  is  added  permanganate 
of  potash  or  oxalic  acid,  is  harmless  to  the  hands 
and  the  best  disinfectant  there  is. 

Major  Moore  has  had  built  a  flying  machine,  on 
the  model  of  the  flying  fox,  and  driven  by  a  3  horse¬ 
power  electric  motor. 

A  vert  handy  grooved  wheel  for  many  purposes 
may  be  made  by  soldering  two  penny  tin  plates 
back  to  back. 

A  handy  mallet  may  be  made  with  the  boy’s 
discarded  wooden  horse  by  fixing  one  of  the  legs  in 
the  centre  for  a  handle. 

Girls’  steel  knitting  needles  (four  a  penny  at  the 
draper’s)  make  small  drills  for  a  twisted  brace.  The 
handles  of  the  girls’  skipping  rope,  being  bored 
right  through,  are  handy  also. 

By  placing  the  ends,  in  turn,  of  disused  condensed 
milk  cans  on  a  hot  plate  to  melt  the  joint,  you  may 
remove  the  remaining  portion  with  an  old  knife ; 
then  melt  the  body  seam  the  same  way,  and  you 
have  a  handy  piece  of  tinned  plate,  9  in.  by  3  in. 
It  is  best  to  clean  the  cans  by  soaking  inside  and 
out  first. 

Some  140  families  emigrated  from  Manchester 
and  Bradford  about  thirteen  months  ago  to  Brazil. 
The  unhealthy  climate,  swamp  fever,  and  other 
hardships  caused  the  death  of  many  heads  of 
families,  and  the  destitution  and  penury  of  the 
others.  Some  have  been  assisted  back  again,  and 
the  first  detachment  arrived  here  in  a  pitiable 
condition. 

The  largest  known  roof  on  a  permanent  structure 
is  that  of  St.  Pancras  Station  (M.R.),  which  was 
opened  for  traffic  in  1868.  Its  total  length  is  690  ft., 
and  its  breadth  is  245  ft.  6  in. 
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Telescopic 

Stove  -  pipe. 


TELESCOPIC  STOVE¬ 
PIPE. 


We  illustrate  herewith  a 
novel  form  of  stove-pipe. 
It  is  called  a  telescopic 
stove-pipe,  and  consists  of 
two  joints  of  pipe,  one  fit¬ 
ting  in  the  other,  the  inner 
one  having  a  slot  so  con¬ 
structed  that  a  bolt,  com¬ 
pressed  or  loosened  by  a 
thumb-screw  on  the  outer 
pipe,  holds  the  inner  pipe 
at  any  height.  When  the 
inner  pipe  is  fully  pulled 
out,  two  joints  of  pipe  are 
formed,  one  only  being 
formed  when  the  inner  pipe 
is  pushed  to  the  bottom. 
Any  intermediate  length 
may  be  added  at  will,  and 
the  pipe  is  especially  so 
adjusted  that  no  smoke 
can  leak  out. 
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NOTICE  TO  READERS. 

Next  week’s  contents  of  Work  (No.  189) 
will  include : — 

Novel  Roaster  and  Baker. 

How  to  Make  a  Rain  Gauge. 

Amusing  Pbotographic  Experiments. 
Making  Chemical  Apparatus. 

Specula  for  the  Newtonian  Telescope. 
How  to  Make  a  Hall  Chair. 

Carpentry  for  Boys. 

Also  the  first  of  a  series  of  illustrated 
articles  on  British  Works  and  Industries  : — 
Needlemaking  —  Messrs.  Milward’s, 
Redditch. 

***  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


Completion  of  the  “  New  Popular  Educator,” 

NOW  READY,  COMPLETE  IN 

EIGHT  VOLUMES,  5s.  each. 
A  Iso  in  4  Vols.y  half  morocco ,  gold  vein  sides  and 
ends  complete ,  50  s. 

CASSELL’S 

New  Popular  Educator 

Is  distinguished  by  the  following  features : — 

The  lessons  have  been  revised  through¬ 
out.  A  very  large  portion  of  the  text 
has  been  entirely  re-written.  Many  new 
illustrations  have  been  prepared.  The 
work  has  been  re-set  in  new,  clear  type. 
It  contains  valuable  coloured  plates.  New 
and  specially  prepared  maps  in  colours 
are  given. 

“  A  school,  an  academy,  and  a  university.” — School 
Board  Chronicle . 

“There  is  probably  no  cyclopedia  of  education  in 
existence  which  is  so  complete  in  its  way  as  Cassell's 
Popular  Educator.”— Standard. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


Technical  Education  adapted  to  the 
Latest  Requirements. 


Messrs.  Cassell  &  Company  have  the  pleasure 
to  announce  that  they  have  arranged  for  the 
publication  in  Monthly  Parts,  price  6d.,  of  an 

ENTIRELY  NEW  WORK, 

UNDER  THE  TITLE  OF 

CASSELL’S 

New  Technical  Educator, 

Which  will  be  distinguished  by  the  following  new 
features : — 

NEW  ARTICLES  written  by  Authors  of  great 
practical  experience. 

NEW  ILLUSTRATIONS  expressly  prepared  for 
the  Work. 

NEW  COLOURED  PLATES. 

CONVENIENCE  OF  SIZE,  being  the  same  as 
“Cassell’s  New  Popular  Educator.” 
CLEAR,  READABLE  TYPE. 

PART  1  ready  Oct.  26,  1892,  price  6d. 

With  Part  I  will  be  issued  a  large  and  striking  Presenta¬ 
tion  Plat consisting  of  a  handsome  reproduction  of 

"The  Industrial  Arts  applied  to  Peace,"  by  Sir 
Frederick  Leighton,  P.K.A.,  reproduced  from  the 
Jresco  at  South  Kensington  ;  and  the  Part  will  also 
contain  a  Coloured  Plate  of  the  Bessemer  Steel 
Process. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


<8  published  at  La  Belle  Samaqe,  Ludaate  Frill,  London,  at 
9  o  clock  every  II  ednesday  morning,  and  should  be  obtainable 
every  where  throughout  the  United  Kingdom  on  Friday  at  the 


TERMS  OF  SUBSCRIPTION. 

( Sent  post  Jree  to  any  part  c/  the  world.) 

5  months,  free  by  pose  . i8  8d. 

6  months,  „  s8.  3d. 

12  months.  „  6s.  M. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Teems  foe  the  Insebtion  of  Advketiskmknts  in  each 


”  aUKLY  ISSUE.  B  d. 

One  Page . .  0  0 

Half  Pag e . 6  10  0 

Quarter  Page  -  -  •  -  -  -  .  -  3126 

Eighth  of  a  Page  -  .  -  -  -117  6 

One-Sixteenth  of  a  Page  -  -  -  -  .  -10  0 

In  Column,  per  inch  -  -  .  -C1C0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less.  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions, 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


%•  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Indian  Metal-work. — In  the  centre  of 
a  dark  and  deserted  district  will  be  found 
the  Imperial  Institute.  This  noble,  but  at 
present  unfinished,  building  has  been  partly 
thrown  open  to  the  public,  at  a  charge 
originally  of  Is.,  now  6d.,  per  head.  The 
attraction  is  a  small  exhibition  of  Indian 
metal-work,  and  to  those  interested  in  that 
class  of  art  productions  it  is  well  worth  the 
price  paid  for  admission.  Many  of  the 
articles  are  unique.  Specimens  of  Jeypore 
enamel  can  be  seen  in  perfection,  and  the 
one  matchless  vase  of  Jade,  encrusted  with 
rubies  and  emeralds,  is — along  with  the 
spoon  (whose  bowl  is  made  from  an  emerald) 
— worth  all  the  trouble  of  a  visit.  We  note 
with  pleasure  and  approval  that  most  of  the 
articles  have  clear  and  bold  labels  attached — 
a  detail  of  great  importance  this  to  those 
who  have  few  sixpences  to  spare  for  the 
purchase  of  a  catalogue. 

Utilisation  of  Natural  Forces.— We 
are  surrounded  by  evidences  of  natural 
forces.  Our  earth  maintains  a  well- 
balanced  and  well-regulated  motion  around 
the  sun  and  on  its  own  axis  by  the  force  of 
attraction.  Whether  magnetic  or  not  has 
not  yet  been  proved.  In  its  passage  it 
receives  light  and  heat  from  the  sun,  and 
electric  force  is  developed  in  its  atmosphere. 
The  force  of  gravitation  holds  terrestrial 
objects  in  position  against  contrary  centri¬ 
fugal  force.  Gravitation  gives  weight  to  the 
mobile  element  named  water,  and  the  move¬ 
ment  of  this  element  from  a  higher  to  a 
lower  level  in  rivers  furnishes  us  with  a 
source  of  natural  force.  Yielding  to  the 
force  of  attraction  exerted  by  the  sun  and 
moon,  the  waters  in  oceans  and  seas  rise  and 
fall  in  the  form  of  tides,  which  also  provides 
another  natural  force.  The  atmosphere  of 
the  earth  is  also  always  in  motion,  as  the 
air  expands  under  the  influence  of  solar  heat 


or  contracts  in  cooling.  This  gives  us  the 
force  of  wind.  During  the  progress  of  his 
civilisation,  man  has  learned  to  utilise  some 
of  these  forces  and  bend  them  to  his  will. 
The  movements  of  the  winds  and  of  the 
waters  have  been  specially  useful  to  him  in 
the  past,  and  there  is  great  promise  of  their 
extended  use  in  the  future.  In  the  past,  the 
movement  of  water  from  a  higher  to  a  lower 
level  in  rivers  and  streams  has  been  utilised 
by  means  of  overshot,  undershot,  and  breast 
water- wheels  to  turn  and  work  machinery  in 
mills  and  factories  built  on  the  river  banks. 
The  introduction  of  turbines  has  extended 
the  use  of  this  natural  force,  but  it  has  been 
circumscribed  by  locality,  as  there  has  been 
no  means  of  conveying  this  source  of  power 
to  a  distance  from  rivers,  except  by  con¬ 
ducting  the  steam  itself  in  conduits  across 
country.  With  the  invention  of  dynamo- 
electric  machines  for  the  generation  of  elec¬ 
tricity,  the  possibility  of  conveying  the 
electric  current  at  almost  any  distance  from 
the  generator,  and  transforming  it  through 
an  electro-motor  into  mechanical  movements, 
the  field  of  usefulness  for  natural  water¬ 
power  has  been  widely  extended.  Already 
we  read  of  towns  being  electrically  lighted 
with  current  obtainable  from  dynamos 
driven  by  turbines  actuated  by  the  falling 
waters  of  distant  rivers,  and  there  is  no 
reason  against  the  extension  of  this  practice. 
As  the  current  may  be  used  for  this  purpose, 
it  may  also  be  extended  to  other  purposes 
in  which  electro-motors  can  be  utilised.  Our 
enterprising  cousins  on  the  other  side  of  the 
Atlantic  even  talk  of  laying  the  waters  of 
N  iagara  under  tribute  for  power  to  be  con¬ 
veyed  to  the  Chicago  Exhibition  !  By  the 
use  of  high-speed  dynamos  generating  high 
tension  alternating  currents  at  the  source  of 
power,  and  transformers  at  the  other  end  to 
transform  the  high-tension  current  to  one  of 
lower  tension  and  larger  volume,  it  is  pos¬ 
sible  to  transmit  electric  force  through  light 
conductors  over  a  wide  space.  Very  little 
has  hitherto  been  effected  in  the  utilisation 
of  tidal  forces,  but  we  think  a  future  may  be 
in  store  for  these  when  broad  platforms, 
furnished  with  suitable  rockwork  machinery, 
may  be  made  to  communicate  motion  to 
dynamo  -  electric  machines,  or  undershot 
water-wheels  be  made  to  turn  by  the  incoming 
and  outgoing  tides.  The  power  thus  obtained 
could  be  stored  in  accumulators  and  used  as 
required  for  lighting  and  for  driving  electro¬ 
motors.  The  force  obtained  from  the  move¬ 
ments  of  the  atmosphere  must  always  be 
variable  and  uncertain,  but  it  is  as  possible 
to  get  electric  power  from  this  source  as  from 
any  other  natural  force.  If  windmills  can 
be  used  to  grind  corn  they  may  also  be  used 
for  pumping  water  into  reservoirs  to  be 
alternately  used  in  driving  turbines,  or  in 
driving  dynamos  to  charge  accumulators. 
Perhaps  the  former  method  of  utilising  this 
natural  force  would  be  preferable,  since  the 
variable  current  obtained  from  a  wind- 
driven  dynamo  would  not  be  the  best  for 
charging  accumulators.  Whether  it  will 
ever  be  possible  to  utilise  the  enormous 
quantities  of  high-tension  electricity  annually 
exchanged  between  celestial  and  terrestrial 
regions  is  a  problem  at  present  unsolvable, 
and  entirely  outside  the  range  of  practical 
science.  The  collection  is  so  variable,  and 
the  period  of  discharge  so  uncertain,  and 
also  the  pressure  of  the  accumulated  elec¬ 
tricity  so  fitful,  as  to  make  its  utilisation 
appear  unmanageable.  Perhaps  some  future 
electrician  may  yet  discover  a  means  for 
quietly  drawing  the  charge  from  earth 
and  cloud,  and  storing  it  in  manageable 
apparatus. 
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BENT  IRON  WORK,  AND  HOW  TO  DO  IT. 

BY  J.  H. 


Lamps. 

Lamps — A  Table  Lamp — Another  Table  Lamp — 
Inkstand — The  Frames— The  Curved  Work 
— The  Supporting  Curves  for  the  Inkpot 
—A  Floor  Lamp— Its  Details— The  Bowl 
and  its  Supports. 


A  Table  Lamp. — Fig.  50  illustrates  a 
simple  mounting  for  a  table  lamp.  There 
is  a  rim,  a,  round  the  bow  1,  and  underneath 
this,  and  embracing  the  bowl  closely,  there 
is  a  ring  of  thin  iron,  b,  of  f  in.  in  width. 
This  ring  should  be  bent,  and  soldered  or 
brazed,  with  ends  lapping,  say,  to  the  extent 
of  |  in.  or  }  in.,  and  the  joint  neatly  filed. 
To  this  ring  the  first  scrolls,  a,  are  fastened, 


each  other,  and  riveted  or  soldered  at  the 
centre,  where  they  cross.  Small  curves,  f,  f, 
may  be  added  or  omitted.  The  main  series 
of  curves  being  secured  to  the  ring  b  above, 
and  to  the  curves  D,  D  below,  it  is  only 
necessary  besides  to  stiffen  the  central  part 
by  introducing  a  ring  at  c,  binding  the- 
curves  to  it  with  wire. 

Another  Table  Lamp. — A  stand  differently 


Bent  Iron  Work.  Figs.  50  and  51.— Table  Lamps.  Fig.  52.— Inkstand.  Fig.  53.- Main  Frames  separated. 
Frames.  Fig.  65.  -Enlarged  View  of  Scroll.  Fig.  56.— Enlarged  View  of  One  Senes  of  Supporting  curve. 
View  of  Scroll-work.  Fig.  59.— Enlarged  View  of  Iron-work  round  BowL 


Fig.  54.— Enlarged  View  of  Corners  of 
Fig.  57.— Floor  Lamp.  Fig.  68.— Enlarged. 


Lamps.— There  is  scarcely  a  limit  to  the 
tasteful  ways  in  which  common  lamps  can 
be  mounted.  Glass  lamps  sometimes  come 
out  of  their  seatings,  the  cement  giving 
way.  Or  they  can  be  taken  out  and 
mounted  in  bent  iron.  But  it  is  better  to 
make  use  of  copper  bowls,  because  there  is 
always  some  risk  of  cracking  the  glass  in 
the  werk  of  mounting. 


with  wire  crossing  at  the  joint.  There  may 
be  three  or  four  sets  of  scroll-work.  I  have 
shown  four  in  the  figure.  The  continuation 
of  the  scroll-work  is  in  detail  as  follows  : — 
A  short  curve,  B,  fastened  with  a  clip  to  a  ; 
h  long  curve,  c,  reaching  from  B  to  the  foot 
D,  and  fastened  to  B  and  D ;  short  curves, 
e,  e,  e,  fastened  with  clips  to  c  and  to.  d. 
There  are  two  double  curves,  d,  crossing 


constructed  is  shown  in  Fig.  51.  The  lamp 
is  taller,  and  the  thin  iron  is  supported 
with  a  central  rod,  a,  of  in.  or  $  in. 
square.  To  this  there  are  attached  four 
series  of  scroll-work  ;  the  main  scrolls  are 
A,  B,  c,  D.  There  are  also  minor  scrolls  and 
tendrils.  The  rod  a  terminates  at  b ,  below  ; 
at  the  top  it  ends  close  beneath  the  bowl 
of  the  lamp.  The  bowl  is  enclosed  with 
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four  scrolls,  E,  fastened  with  wire  to  the 
encircling  ring,  and  riveted  or  soldered  to 
the  top  end  of  the  rod  a. 

Inkstand. — A  combined  inkstand  and  tray 
is  shown  in  Fig.  52.  There  is  a  good  deal 
of  work  in  it,  but  it  forms  a  fitting  com¬ 
panion  to  one  of  the  table  lamps,  mounted 
in  bent  iron. 

The  Frames. — First  there  are  the  main 
frames,  five  in  number.  These  are  made  in 
thin  strips.  They  are  all  bound  together 
so  effectually  with  each  other  and  with  the 
curves,  and  there  is  practically  no  weight 
upon  them,  that  there  is  no  need  at  all  to 
make  use  of  stout  iron  for  them.  The 
frames  are  made  by  bending  the  thin  strips 
to  the  proper  angle,  which  is  not  important, 
so  long  as  the  angles  of  all  are  alike.  Fig.  53 
shows  the  bottom  frame,  a,  the  side  frames, 
B,  b,  and  the  end  frames,  c,  c,  separated, 
and  laid  down  flat.  The  union  of  each  frame 
can  be  made  either  at  one  corner  or  about 
the  centre,  by  riveting,  brazing,  or  solder¬ 
ing.  In  Fig.  54  one  corner  of  the  frames  is 
shown  enlarged  and  slightly  separated,  in 
order  to  render  the  method  of  their  union 
clear.  It  is  seen  that  the  frames  do  not 
come  into  contact  throughout  the  whole 
width  of  the  iron  strips,  but  only  at  the 
keen  corners,  a,  a.  To  make  them  meet,  the 
strips  would  have  to  be  set  to  a  bevel,  which 
would  be  a  troublesome  job  ;  and  more  than 
that,  the  curves  that  are  fitted  within  the 
side  and  end  frames,  B  and  c,  would  have  to 
be  set  to  a  corresponding  bevel.  The 
binding  together  of  the  frames  and  curves 
will  make  a  perfectly  rigid  job,  even  though 
there  is  contact  only  along  the  edges.  The 
frames  are  fastened  together  with  clips,  as 
shown  in  section  at  d  (Fig.  54). 

The  Curved  Work. — Now  all  the  inter¬ 
spaces  of  the  frames  are  filled  up  with  curves 
of  the  form  shown  enlarged  in  Fig.  55.  At 
every  point  of  contact  with  each  other  and 
with  the  frames  a  clip  is  placed.  There  is 
no  need,  however,  to  show  these  in  the  figure. 
Also  all  round  the  top  edges  of  the  outer 
frames  scroll-work  is  fastened,  the  scrolls 
being  attached  to  each  other  and  to  the 
fop  edges  of  the  outer  frames.  At'  the 
four  corners,  flowers  of  iron  or  copper  are 
inserted. 

The  Supporting  Curves  for  the  Inkpot. — 
The  inkpot  is  supported  upon  four  series  of 
scroll-work,  each  series  being  set  at  a  right 
angle  with  the  series  adjacent.  A  single 
series  is  shown  enlarged  in  Fig.  56,  with 
the  component  curves  slightly  separated. 
There  is  the  main  curve,  A,  upon  the  top 
horizontal  portion  of  which  the  inkpot  is 
supported,  while  the  curving  upward  at  its 
termination,  a',  confines  the  inkpot,  and 
prevents  it  from  sliding  off  sideways.  This 
main  curve  is  too  weak  in  itself  to  carry  the 
weight  of  a  large  pot  of  ink  without  yield¬ 
ing.  Both  for  support  and  ornament,  there¬ 
fore,  a  number  of  minor  curves  are  fastened 
to  it  and  to  each  other,  and  arranged  in 
such  fashion  that  they  afford  mutual  sup¬ 
port.  The  large  curve,  B,  is  clipped  to  a  in 
three  places,  a,  b,  c,  but  the  clip  b  is  not  put 
on  yet.  The  next  curve,  c,  is  fastened  to  b 
at  b,  e.  The  next  curve,  r>,  is  fastened  to 
c  at  f  b,  g.  At  this  stage  a  clip  is  fastened 
round  A  b  c  d  at  b.  Then  curve  e  is  fastened 
to  b  at  h,  j,  and  to  d  at  k,  l.  Finally,  the 
curves  F,  g,  are  fastened  respectively  to  a 
and  b  at  m,  n,  and  at  o,  p.  The  four  series 
of  curves  are  now  fastened  together  at  right 
angles  with  two  stout  clips  at  q,  r,  around  a 
central  square  rod.  Then  the  portion  a" 
of  the  curve  a  is  fastened  to  the  bottom 
curves  of  the  tray,  with  which  it  comes  into 
contact,  with  crossing  wire  or  with  solder. 


i 

A  Floor  Lamp. — A  floor  lamp  is  shown 
in  Fig.  57.  These  lamps  have  hitherto  been 
mostly  made  in  forged  iron  or  in  brass  ;  but 
bent  iron  opens  up  a  new  sphere  of  decora¬ 
tive  mounting  for  them.  The  ornamenta¬ 
tion  may  either  be  wholly  in  bent  iron,  or 
partly  in  iron  of  stout  section  and  partly  in 
thin  strips  ;  the  latter  being  preferable  by 
reason  of  its  superior  strength. 

Its  Details. — In  Fig.  57  the  central  pillar, 
A,  must  be  stout,  not  less  than  %  in.  square. 
It  is  riveted  at  the  bottom  to  the  two  cross¬ 
ing  curves,  b,  b,  made  of  iron  ^in.  X  |in. 
The  curves  c,  c,  made  of  stout  iron  of  similar 
section,  are  riveted  to  a  at  a,  a,  and  to  b  at 
b.  Thus  a  good  foundation  is  laid  for  a  firm 
and  steady  stand.  The  upper  work  may 
be  of  thin  iron  wholly.  The  main  scrolls 
are  d,  e,  f,  g.  These  are  firmly  bound  to 
the  central  pillar,  a,  with  clips,  made  to 
embrace  at  once  the  four  corresponding 
scrolls  that  lay  against  the  four  faces  of  the 
bar.  I  need  not  figure  the  minor  scrolls 
nor  the  tendrils,  but  Fig.  58,  which  illus¬ 
trates  a  single  series,  shows  the  way  in 
which  each  series  is  built  up.  Clips,  of 
course,  will  be  employed  at  all  points  of 
contact. 

The  Bowl  and  its  Supports. — The  lamp 
bowl,  h,  is  of  copper,  provided  with  the 
usual  beading,  d.  A  ring  of  iron,  e,  fitted 
underneath  and  around  this,  supports  the 
bowl ;  and  the  scrolls  J,  K,  carry  the  ring, 
and  are  fastened  at  L  to  the  pillar,  a.  This 
particular  work  may  be  of  thin  iron,  but 
it  is  better  to  use  that  of  stouter  section,  as 
■J-in.  x  yVin.,  or  fin.  x  Jg-in.  The  lamp  bowl 
will  be  steadier  than  if  carried  by  thin  strips. 
A  single  series  of  these  curves  is  shown  en¬ 
larged  in  Fig.  59.  The  two  curves  J  and  k 
are  riveted  together,  or  else  secured  with 
clips.  If  difficulty  is  experienced  in  making 
a  firm  job  of  this  union,  then  substitute  a 
single  curve  for  the  two.  The  principal 
point  to  be  noted  here  is  the  union  of  the 
four  curves,  j,  to  the  pillar,  a.  These  curves 
are  brought  down  a  considerable  distance 
below  the  end  of  a,  say  a  couple  of  inches, 
so  that  two  rivets  can  be  got  in  to  unite 
them  firmly.  Two  rivets  will  pass  through 
from  side  to  side  at,  say,  1  in.  or  1±  in. 
centres,  to  hold  the  curves  which  come  upon 
opposite  faces,  and  two  will  pass  through 
from  the  other  sides  at  right  angles  with 
these  at  the  same  centres;  but,  say,  \ in. 
above  or  below  the  others,  to  hold  the  re¬ 
maining  two  curves.  The  long  open  space 
is  then  filled  in  with  a  small  scroll,  M. 

- - m - 

LABOUR  AND  CAPITAL  MEN. 


MR.  GEORGE  LIVESEY. 

Mr.  Liveset  acquired  more  than  a  mere  local 
reputation  towards  the  end  of  1889.  It  was  then 
that  the  gas-stokers  of  the  South  Metropolitan 
Gas  Company,  of  which  Mr.  Livesey  is  the  chair¬ 
man,  struck  work  and  entered  upon  the  bitterest 
struggle  known  in  the  conflict  between  labour 
and  capital.  The  position  that  Mr.  Livesey  was 
compelled  to  take  up  through  the  struggle  must 
have  been  extremely  distasteful  to  him.  On  the 
one  hand,  he  was  represented  as  the  most  un¬ 
compromising  foe  of  the  worker ;  while,  on  the 
other,  he  appeared  to  capital  as  the  best  fighting 
man  that  had  yet  arisen  on  its  side.  He  was 
denounced  in  unmeasured  terms  by  the  labour 
party,  and  he  was  lauded  to  the  skies  by  the 
opposing  party.  In  his  own  heart,  however,  he 
would  have  preferred,  had  circumstances  per¬ 
mitted,  to  appear  in  quite  another  role — viz.,  as 
the  friend  of  the  worker. 

This  is  Mr.  Livesey’s  true  position  in  the 
labour  world,  and  only  the  blinding  spirit  of 
partisanship  can  represent  him  in  any  other 


light.  He  recognises  the  severe  lot  of  the 
worker,  and  is  willing  to  promote  whatever 
scheme  may  seem  to  his  judgment  sound  and 
likely  to  meliorate  that  lot.  It  is  in  profit-sharing 
that,  in  his  opinion,  the  solution  of  our  industrial 
difficulties  lies,  and  for  the  wider  acceptance  of 
this  view  he  has  used  the  influence  of  his  strong 
character  and  high  position.  Nay,  more,  he 
would  go  the  length  of  allowing  workmen,  when 
possible,  to  sit  on  the  boards  of  directors,  and  so 
have  a  voice  in  the  management  of  undertakings 
that  they  are  now  interested  in  as  mere  wage- 
earners.  Thus  much  has  Mr.  Livesey  stated 
as  a  witness  before  the  Royal  Commission  on 
Labour,  of  which  he  is  also  a  member ;  and  when 
a  man  in  his  position,  representing  a  company 
that  sometimes  employs  over  3,500  men,  says 
even  this  in  public,  he  must  be  prepared  to  make 
concessions  to  labour  that  capital  is  not  habitually 
given  to  make. 

It  was  these  expressed  views,  revealing,  as  they 
do,  a  rather  interesting  attitude,  that  induced  us 
to  make  further  inquiry  into  Mr.  Livesey’s  treat¬ 
ment  of  his  company’s  employes  and  into  his 
opinions  upon  aspects  of  the  labour  question 
generally.  In  passing,  we  may  state  that  he 
was  born  in  London  and  practically  brought  up 
in  the  gas  works,  where  his  father  was  secretary 
and  manager.  In  1848  he  himself  entered  the 
service  of  the  company,  became  its  engineer  in 
1862,  secretary  as  well  as  engineer  in  1871, 
director  in  1882,  and  chairman  in  1885.  In 
1888  he  offered  a  site  and  building  to  the 
Camberwell  parish  for  a  public  library,  and  in 
October,  1890,  the  Livesey  Library  was  opened. 
In  Greenwood’s  “Public  Libraries”  we  read 
that,  “  at  the  opening  of  the  library,  the  donor 
stated  that  Camberwell  had  been  more  or  less  his 
parish  for  half  a  century,  that  he  had  received 
much  kindness  at  the  hands  of  working  men, 
and  that,  having  enjoyed  some  prosperity,  he 
held  it  to  be  his  duty  to  do  something  to  brighten 
their  lives.  He  had  accordingly  given  them  a 
public  library.”  Mr.  Livesey  is  also  a  prominent 
temperance  reformer,  and  is  sometimes  afraid 
that  higher  wages  and  increased  leisure  will  mean 
to  too  many  men  more  drink.  However,  the 
present  position  he  is  assured  cannot  last,  and  a 
way  mu3t  be  found  for  making  the  interests  of 
labour  and  capital  identical. 

There  must  be  a  real  partnership  between 
capital  and  labour,  and  a  fair  division  of  profits 
between  the  two — that  is  his  belief  ;  and  to  make 
that  partnership  as  real  and  the  division  of 
profits  as  fair  as  possible,  he  is  prepared,  as  we 
have  already  said,  to  have  labour  represented  on 
boards  of  directors  as  well  as  capital.  Just  now 
it  is  capital  only  that  is  represented,  and  it  is  in 
this  respect  that  profit-sharing  schemes,  so  far  as 
they  have  been  adopted,  are  so  one-sided.  No 
capitalist  before  has  made  so  generous  a  claim  as 
this  for  labour,  and  curiously,  it  comes  from  the 
man  who,  more  than  any  other,  has  been  held  up 
by  certain  organs  of  the  Press  as  an  inhuman 
suppressor  of  the  rights  of  labour. 

There  are  difficulties  in  the  way,  however — 
“practical  difficulties,” to  use  Mr.  Livesey’s  own 
words.  First  of  all,  Mr.  Livesey  is  afraid  that, 
though  he  individually  is  in  favour  of  labour 
representation  on  boards  of  directors,  capitalists 
generally  are  very  far  from  being  so  minded. 
Many  an  employer  may,  from  prudential  motives, 
be  quite  willing  to  grant  his  men  a  percentage  of 
the  year’s  profits.  It  is  not  a  difficult  thing  to 
do  that ;  it  is  often  a  very  wise  thing,  inasmuch 
as  it  offers  an  inducement  to  the  men  to  so  work 
as  to  make  the  profits  as  large  as  possible.  It  is 
a  very  different  thing,  however,  for  an  emploj'er 
to  take  his  men  into  his  confidence  and  his  coun¬ 
sel,  and,  in  the  absence  of  perfect  trust  between 
employer  and  employed,  an  impossible  thing.  In 
the  condition  under  which  businesses  are  now 
conducted,  it  would  be  in  the  power  of  the  men 
to  wreck  a  business  when  their  knowledge  of 
it  was  as  minute  and  entire  as  their  master’s. 
Another  difficulty  lies  on  the  side  of  the  men. 

With  their  present  methods,  Mr.  Livesey  is  of 
opinion  that  the  representatives  they  would 
appoint  would  most  likely  be  the  best  talkers. 
So  far  there  seems  to  be  ground  for  this  appre¬ 
hension.  In  the  labour  movement  the  men  that 
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have  been  planed  in  the  lead  seem  to  bo  those 
that  are  gifted  with  the  power  of  expression. 
This  process  of  selection  is,  however,  not  confined 
to  the  labour  movement.  We  find  it  in  politics. 
To  rise  to  distinction  in  that  sphere,  a  man  must 
be  able  to  make  a  good  speech.  Perhaps  too 
much  importance  is  laid  upon  this  point,  and 
perhaps  we  might  be  better  served  if  there  were 
less  necessity  for  so  much  talking.  The  best 
business  men  are  not  necessarily  the  best 
speakers,  and  the  best  men  to  represent  any 
interest  on  a  board  of  directors  are  the  men  of 
business  capacity.  Another  difficulty  emphasised 
by  Mr.  Livesey  lies  in  the  fact  that  employers 
by  having  their  capital  invested  in  the  business 
are  absolutely  bound  to  stick 
to  it.  Workmen,  on  the  other 
hand,  may  be  under  one  em¬ 
ployer  to-day  and  another  to¬ 
morrow.  They  are  thus  chiefly 
interested  in  present  prosperity 
and  in  present  large  profits, 
which  may  be  distributed  to  the 
future  detriment  of  the  concern. 

The  employer,  again,  in  con¬ 
sequence  of  his  capital  being 
locked  up  in  the  business,  is 
in  a  position  different  from  the 
workman,  who  is  far  more 
free  to  leave  at  any  time  that 
suits  his  purpose.  “  The  work¬ 
man’s  interest,  in  fact,”  to  use 
Mr.  Livesey’s  own  words,  “is 
to  get  as  much  out  of  the  busi¬ 
ness  in  the  shape  of  present 
profit  as  possible,  whereas  to  do 
so  in  some  cases  might  prove 
detrimental.  For  instance,  the 
plant  might  suffer,  and  its 
future  earning  power  be  di¬ 
minished,  if  too.  much  profit 
were  taken  out.  It  is,  there¬ 
fore,  the  interest  of  the  pro¬ 
prietor  to  spend  a  sufficient 
portion  of  the  profit  of  the 
business  in  keeping  the  plant 
and  everything  connected  with 
it  up  to  the  mark,  so  that  its 
future  earning  power  may  not 
be  impaired.  One  way  of  get¬ 
ting  over  this  difficulty  is  to 
require,  in  the  case  of,  say,  a 
gas  company,  that  the  men’s 
representative  be  also  a  share- 
liolder.  The  qualification  of  an 
ordinary  director  is  the  holding 
of  a  considerable  amount  of 
shares,  and  the  same  rule  might 
well  apply  to  the  workmen  ;  though,  of  course, 
the  qualification  must  be  much  lower,  but  suffi¬ 
cient  to  prove  their  practical  interest  in  the 
concern.” 

These  are  the  “  practical  difficulties,”  in  Mr. 
Livesey’s  opinion  —what  may  be  called  the  fear 
of  the  capitalist  that  the  men  might  betray  him, 
strengthened  by  prejudice  and  a  want  of  a 
proper  method  of  selecting  representatives — that 
stand  in  the  way  of  placing  the  keystone  on  any 
profit-sharing  scheme — viz. ,  labour  representation 
on  the  board  of  management. 

The  foregoing  is  the  length  that  Mr.  Livesey 
would  like  to  be  able  to  go  ;  we  shall  now  point 
out  how  far  he,  or  rather,  his  board,  has  gone. 
In  the  South  Metropolitan  Gas  Company’s  Act 
of  1876  there  is  a  curious  clause,  whereby  the 
dividend  payable  to  the  shareholders  increases  as 
the  price  of  gas  decreases.  Being  of  the  nature 
of  monopolies,  gas  companies,  like  railways,  have 
by  the  Acts  incorporating  them  been  restricted  to 
the  payment  of  dividends  at  the  rate  of  not  more 
than  10  per  cent.  This  hard-and-fast  rule  with 
the  development  of  these  huge  concerns  is  apt  to 
become  embarrassing  and  to  impede  their  finan¬ 
cial  working.  Accordingly,  Mr.  Livesey  hit 
upon  a  device  which  is  embodied  in  the  Com¬ 
pany’s  Act  of  1876,  and  which  is  the  basis  of  the 
profit-sharing  scheme  in  operation  amongst  the 
company’s  employes.  By  this  the  standard  price 
of  gas  is  fixed  at  3s.  Gd.  per  1,000  cubic  feet,  and 
when  gas  is  at  this  price  the  company  may  pay 
10  per  cent.,  the  standard  rate  of  dividend.  For 


every  penny  above  3s.  6d.  that  is  charged  for 
gas  a  reduction  of  ^  per  cent,  must  be  made  from 
the  dividend.  Thus,  if  gas  be  3s.  7d.,  the  com¬ 
pany  may  pay  no  higher  dividend  than  9£  per 
cent.  ;  if  3s.  8d.,  then  only  9|  percent.  ;  if  3s.  9cL, 
then  only  9j  per  cent.  ;  if  4s.,  then  only  8J  per 
cent.  ;  and  so  on,  the  highest  dividend  payable 
decreasing  J  per  cent,  with  every  increase  of  a 
penny  to  the  price  of  gas.  With  every  penny 
taken  off  the  price  of  gas,  then  \  per  cent,  may 
be  added  to  the  dividend.  If  gas  be  3s.  5d.,  the 
dividend  may  be  10£  per  cent.  ;  if  3s.,  11|  per 
cent.  ;  if  2s.  6d.,  13  per  cent. 

Thus  it  is  to  the  interest  of  the  shareholders  to 
lower  the  price  of  gas  as  far  as  possible.  It  is 


also,  of  course,  to  the  interest  of  the  consumer, 
who  benefits  under  this  scheme  to  the  extent  of 
£5  for  every  £1  paid  in  the  shape  of  extra  divi¬ 
dend  to  the  shareholders.  Under  this  sliding 
scale,  thus  established  by  Act  of  Parliament,  no 
recognition  is  taken  of  the  employes ,  who  have 
thus  no  special  concern  in  the  price  of  gas.  To 
remedy  this  defect,  the  directors,  in  October, 
1889,  offered  the  workmen  a  share  in  the  profits 
in  the  form  of  a  percentage  on  their  wages,  and 


to  be  calculated  on  the  principle  of  the  sliding 
scale,  the  percentage  to  rise  when  the  price  of 
gas  falls  and  to  fall  when  the  price  of  gas  risis. 

The  starting-point  in  the  profit-sharing  scheme 
is  2s.  8d. ,  and  for  every  penny  taken  off  the  price 
of  gas  from  this  point  1  per  cent,  is  added  to  the 
wages  of  the  employes  for  distribution  amongst 
them.  During  the  last  two  years  the  price  of 
gas  has  been  2s.  3d.,  therefore  the  percentage 
payable  to  the  men  has  been  5  each  year.  It 
thus  becomes  to  the  men’s  interest  to  produce 
the  gas  as  economically  as  possible,  and  this  is  in 
accordance  with  the  interests  of  the  general 
public  and  the  shareholders.  By  care  the  men’s 
interest  might  become  veiy  great,  for  they  can 
leave  their  bonuses  in  the  hands  of  the  company 
to  accumulate  at  the  rate  of  4  per  cent,  compound 


Mr.  George  Livesey. 

(From  a  Photograph  by  Elliott  and  Fry.) 


interest.  There  are  other  aspects  of  this  scheme 
that  we  should  like  to  treat  upon,  but  must  defer 
doing  so  for  a  later  number. 

Up  to  the  end  of  June,  1891,  the  amount 
divided  amongst  the  men  under  the  scheme  was 
£22,909  14s.  Id.  ;  and  the  highest  amount 
received  by  an  individual  is  £33  ;  many  have 
received  between  £20  and  £30,  and  an  average 
amount  is  £14.  About  half  of  the  total  credited 
to  the  men  at  the  end  of  each  June  is  withdrawn 
during  July,  the  remaining  half  being  left  in  the 
business. 


The  next  sketch  in  this  series  will  be  Mr. 
Thomas  Burt,  M.P. 


TRADE:  PRESENT  AND  FUTURE. 

Ivory  Trade. — The  Sheffield  ivory  cutlers  are 
working  short  time,  but  there  is  activity  in  the  pearl 
trade. 

File  Trade. — In  Sheffield  the  file  trade  is  im¬ 
proving. 

Tool  Trade. — There  is  little  doing  in  saws  and 
shipbuilding  tools. 

Metal  Trade. — The  price  of  copper  has  been 
irregular,  prices  varying  between  £43  11s.  3d.  and 
£44  16s.  3d.  Refined  and  manufactured  sorts  are 
steady,  tough  cake  at  £47  15s.  to  £48  5s.  ;  best 
select,  £49  to  £49  10s.  ;  Indian  sheets,  £52  to  £53  ; 
strong  sheets,  £56  ;  and  yellow  metal  sheets,  4£{jd. 
per  lb. 

Steel  Trade. — The  crucible  steel  trade  in  Shef¬ 
field  has  slackened.  Common  spring  steel  and 
octagons  for  India  are  in  good  demand,  and  there  is 
a  better  inquiry  for  wire  rods.  The  rolling  mills 
are  better  employed .  There  is  no  alteration  in  the 
price  of  Bessemer  material  and  hematite,  and 
common  forge  irons  remain  unchanged.  No  busi¬ 
ness  of  any  weight  is  being  done  in  the  Lancashire 
steel  trade.  Steel  boiler  plates  continue  to  fluctuate 
in  price,  but  rule  at  about  £7  for  best  qualities, 
common  at  £6  15s.,  and  tank  plates  at  £6  5s. 

Shipbuilding  Trade.  —  Mersey  shipbuilding 
yards  remain  inactive.  At  Barrow  briskness  has 
apparently  come  to  an  end. 

Cotton  Trade. — Operatives  will  resist  the  pro¬ 
posed  5  per  cent,  reduction  of  wages.  Notices  have 
been  sent  out  by  all  the  leading  employers  in  the 
various  centres,  with  the  <  xception  of  Bolton. 
Our  Rochdale  and  district  correspondent  writes  :— 
The  results  of  the  last  quarter’s  working  have  been 
declared  by  forty-four  companies  in  the  district 
during  the  past  few  days.  Of  these,  seventeen 
announce  a  profit  and  twenty-seven  a  loss  ;  only 
nine  of  the  whole  number  have  made  sufficient  profit 
to  pay  a  dividend. 

Gun  and  Rifle  Trade. — The  decision  of  the 
War  Office,  that  all  pistols  of  the  Adams  or  Enfield 
pattern  now  in  possession  of  the  army  shall  be  ex¬ 
changed  for  those  of  the  Webley  pattern,  which 
have  interchangeable  parts,  has  found  Messrs. 
Webley  &  Sons,  of  Birmingham,  employment  for 
three  years  past.  Already  24,000  weapons  have 
been  supplied.  The  contract  is  not  expected  to  be 
completed  for  another  year,  although  two  hundred 
hands  are  daily  employed  in  the  manufacture  of  the 
revolvers. 

Silver  Trade.— Some  of  the  leading  Sheffield 
houses  are  fairly  busy. 

Cutlery  Trade. — A  German  firm  at  Solingen 
has  placed  an  order  in  Sheffield  last  week  for 
200,000  dozen  pairs  of  fine  pearl  scales. 

Watch  Trade.— The  watch  industry  has  hardly 
known  worse  times.  The  Lancashire  Watch  Com¬ 
pany  have  reduced  their  working  hours  to  eighteen  per 
week,  with  notice  of  a  reduction  of  25  per  cent,  on 
the  wages  earned.  This  the  keyless  hands  resist. 
The  English  Watch  Company  (Birmingham)  talk  of 
entirely  closing  one  or  more  of  their  departments. 

Engineering  Trade.— The  Lancashire  engineer¬ 
ing  trade  is  worse.  Only  about  one-third  the  usual 
staff  is  employed,  while  several  firms  of  machinists 
are  working  short  time.  Boiler-makers  are  not  in 
quite  so  serious  a  position.  Well-informed  indi¬ 
viduals  do  not  expect  a  revival  for  two  years.  _ 

Iron  Trade. — Prices  are  firmer  in  the  pig-iron 
branch,  but  only  a  small  amount  of  business  is  being 
done.  The  manufactured  iron  trade  shows  no  signs 
of  improvement,  while  both  iron  and  steel  founders 
are  necessarily  feeling  the  lessened  activity  in  the 
engineering  trade.  In  the  Midlands  a  much  better 
tone  prevails,  and  three  extra  furnaces  have  been 
set  to  work  recently  to  meet  the  increased  require¬ 
ments. 
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SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

*,*  In  consequence  of  the  great  pressure  upon  the 
"Shop"  colupins  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

£700  from  a  Woas  Notice.— Quid  Pro  Quo 
writes “  Of  course,  VV  ork  is  a  trade  paper.  Its  pur- 

oseis  to  pay  its  owners  and  to  serve  its  supporters. 

think  no  craftsman's  paper  ever  published,  either 
in  England  or  America,  so  well  fulfils  its  aims.  I 
say  aims ;  I  mean,  to  give  the  highest  forms  of  ele¬ 
mentary  and  advanced  instruction  to  its  readers,  as 
well  as  regain  the  initial  outlay  of  its  capital.  I  have 
left  out  Continental  trade  papers,  where  there  are 
any  published— few  and  far  between— pretentious 
and  fribbling  writing,  mostly,  to  be  attributed 
to  defects  of  language.  AU  have  passed  under 
my  purview  in  the  course  of  forty  years' professional 
andpractical  experience.  I  candidly  put  w ork  above 
all.  Now,  to  come  to  my  point.  There  is  no  doubt 
Work  has  done  good  by  stealth,  and  deserves  a 
stealthy  return  (I  am  dignifying  an  outcast  term 
in  our  language).  A  gentleman  recently  remarked 
to  me,  ‘  I  have  got  orders  for  £700  for  my  patent 
that  was  in  Work,  and  I  never  knew  it  had  been 
noticed  by  one  of  its  writers  till  shown  it.  Of 
course,  I  do  not  suppose  all  this  came  of  the  notice, 
but  it  must,  undoubtedly,  have  done  me  good, 
and  I  will  try  and  make  some  return  for  the 
unexpected  favour.  I  should  like  a  copy  of  the  very 
accurate  illustration  of  my  invention,  which  took 
me  by  surprise  when  I  first  saw  it.’  As  I  was  the 
writer  and  sketcher,  unknown  to  the  inventor,  I 
told  him  that  the  electros  of  all  the  engravings  in 
Work  were  for  sale  at  Messrs.  Cassell  &  Co.’s,  and 
that  he  might  buy  them  or  even  have  his  circulars 
printed  by  the  firm,  in  a  way  to  ensure  satisfaction, 
at  a  reasonable  price.  He  had  not  thought  of  it.  so 
said  he  would  adopt  the  idea,  and  it  would  be  a  quid 
pyro  quo  that  would  still  leave  him  under  obligation 
to  Work.’’— [We  print  this  Iettpr,  and  are  glad  to 
find  that  any  sum  approaching  £700  has  been  made 
out  of  a  notice  in  W ork.  From  inquiries  made,  we 
find  that  the  article  referred  to  was  the  “Dividing 
and  Revolving  Flower-pot  and  Tub  for  Heavy 
Plants  and  Trees,”  on  page  391,  No.  181,  of  Work. 
This  testimony  should  be  gratifying  to  our  readers 
and  advertisers  alike,  as  affording  some  indication 
of  the  influence  of  Work.— Ed.] 

Book-keeping.— One  in  Doubt  writes "  A 
friend  has  told  me  that  a  knowledge  of  book-keepiDg 
is  of  more  use  to  an  educated  girl  than  typewriting 
in  working  along  in  life,  and  the  pay  better.  I 
constantly  hear  about  book-keeping  as  one  of  the 
mysteries  of  figuring  in  account-books.  Why  should 
there  be  any  mystery  in  these  days  of  enlighten¬ 
ment?  Is  book-keeping  to  be  made  as  obfusoating 
to  a  learner  as  chemistry  or  geometry,  algebra  or 
botany,  are  all  made  by  the  professors  of  those 
sciences,  especially  those  who  write  books  pretend¬ 
ing  to  explain  them  to  beginners?  I  know  that 
every  trade  requires  its  own  system  of  Dr.  and  Cr. 
account  keeping,  some  very  simple ;  for  others,  a 
single-entry  system  serves,  while  others,  again,  need 
a  double-entry  system.  Now,  there  are  numberless 
guides  and  A  B  C’s  to  book-keeping  that  fail  to  help  a 
beginner,  but  often  disgust  him  at  starting,  by  the 
writers  trying  to  prove  how  clever  they  are— but 
they  are  not  clever  enough  to  write  clearly  and 
explain  palpably  what  is  so  necessary  to  a  starter  in 
life,  who  wants  to  know  how  the  balance-sheet 
proves  the  books  to  be  correct,  or  the  books  prove 
the  balance-sheet  to  be  correct,  and  to  readily  test 
and  find  out  any  error  in  one  or  the  other,  if  it 
appear.  My  experience  has  been  with  a  large 
manufacturing  firm  with  diversified  products,  and 
at  times  Government  contracts;  at  others  with  a 
large  estate,  farms,  pedigree  stock,  timber  mills, 
and  brick  grounds,  buildings,  etc.  In  both  cases 
large  numbers  of  men  had  to  be  supervised,  draw¬ 
ings  made,  stock  inspected,  machinery  altered  or 
newly  designed,  and  the  books  balanced  weekly,  with 
comparative  statements  shown  half-yearly.  Now, 
this  had  to  be  done  by  one  man,  but  it  certainly  was 
simpler  than  double  entry,  yet  as  correct  as  is  that 
system.  I  have  often  wondered  if  the  simple  system 
adopted  was  better  than  the  mysteries  of  book¬ 
keeping  professed  to  be  taught  by  books  on  the 
subject.” 

British  Museum  Gold  Collection.— H.  S.  G. 

( London ,  IV.)  writes  : — “It  is  to  be  regretted  that 
the  keeper  of  the  gold  ornament  room  in  the 
British  Museum  does  not  prepare  a  popular  hand¬ 
book  to  the  collection  of  gold  ornaments  he  has  in 
his  charge.  ‘  Early  Christian  Art  in  Ireland,’  by 
Margaret  Stokes,  and  ‘  Indian  Arts,’  by  Sir 
George  C.  N.  Birdwood,  are  the  sort  of  books  we 
mean.  At  present,  the  amount  of  information 
that  a  visitor  can  obtain  is  very  slight  indeed— in 
fact,  it  is  restricted  to  what  he  can  gather  from 


some  very  small  labels  on  the  articles  and  from 
two-thirds  of  a  page  in  the ‘Guide.’  This  extrava¬ 
gantly  generous  treatment  of  the  valuable  collection 
works  out,  as  far  as  space  is  concerned,  to  this : 
that  for  some  fifteen  show-cases,  each  one  contain¬ 
ing  over  fifty  articles,  space  for  description  is  given 
equal  to  half  of  one  of  Work  columns.  Such  a 
state  of  affairs  nearly,  if  not  quite,  spoils  the  good 
the  collection  might  do  from  an  educational  point 
of  view.  While  the  handbook  is  in  preparation, 
and  as  a  small  item  on  account,  will  it  not  be  pos¬ 
sible  to  give  a  little  more  space  in  the  ‘  Guide,’  if 
only  four  or  five  pages,  such  as  is  devoted  to  the 
engraved  gems?  From  those  few  pages  some 
information  may  he  derived,  if  they  are  carefully 
written.  One  last  word,  and  that  is :  This  book 
will  be  for  the  use  of  young  students  as  well  as  of  the 
public.  It  ought  not  to  be  forgotten  that  technical 
education  is  increasing,  and  for  that  good  purpose 
many  of  these  books  are  required,  in  order  to  let 
the  young  workmen  know  what  has  been  done  in 
the  old  times.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Drilling  Machine  — Drill.— The  Kinographie 
apparatus  will,  I  think,  suit  your  purpose.  It  is 
made  by  E.  Hines,  Norwich,  and  is  arranged  to 
work  from  a  lathe.  If  yon  write  him,  he  will,  I 
think,  supply  you  with  what  you  require.  If  he 
cannot  supply  you,  try  Thos.  Robinson  &  Son, 
woodworking  machinists,  Rochdale. — M. 

Mixing  Clay.— Workite.— I  should  think  the 
machine  will  answer  your  purpose,  but  it  may 
require  the  material  to  pass  two  or  three  times 
through  to  thoroughly  mix  the  colour.  If  you  write 
to  Messrs.  Smith,  Powers  &  Co.,  Priory  Works, 
Coventry,  they  will  send  you  an  illustrated  price 
list,  and  tell  you  if  it  will  be  suitable  for  your  pur¬ 
pose.  If  not,  try  Hanley,  Arnous,  &  Fanning, 
California  Works,  Stoke.— M. 

Bicycle.— No  Name.— The  shape  of  the  frame  is 
to  a  great  extent  a  matter  of  individual  taste  ;  but, 
personally,  I  should  prefer  the  Diamond  frame. 
The  same  applies  to  the  steering;  but  here,  again,  I 
would  prefer  the  socket  arrangement.  I  have  a 
Diamond  frame  with  socket  arrangement,  which 
has  been  in  use  three  years,  and  is,  practically,  no 
worse.  I  should  recommend  you  to  have  cushion 
tires.  The  pentagon  frame  is  also  recommended  by 
some  riders  as  the  best.— M. 

Sign  Writing. — J.  F.  (Leyton).—  Articles  on  Sign 
Writing  appeared  in  Work,  Nos.  1,  2,  4,  11,  13,  17, 
19,  23,  30,  3i,  39,  43,  44,  45,  47,  49,  and  51. 

Work.-J.  S.  E.  (Armagh).— The  price  of  Work 
in  which  the  articles  on  the  Quarter  Horse-power 
Engine  appeared  (Nos.  106,  110,  121, 125,  131,  136,  141, 
145,  and  149),  posted  to  Armagh,  would  be  Is. 

Aquarium.— G.  W.  E.  (Armley).— An  article  on 
an  Aquarium  and  Fountain  combined  appeared  in 
Work,  No.  31. 

Sewage  Problem.— Idea.— Your  views,  if  very 
concisely  put,  might  find  room  in  the  limited  space 
of  “  Shop.”  Thanks  for  warm  approval  and  recom¬ 
mendation  of  Work. — Ed. 

Cast  Steel  Forks.— Tom  Doctor.— You  do  not 
say  where  your  forks  need  repairing. 

Incubator.— A.  J.  (Lcytonstonc).—!  cannot  tell 
you  how  to  make  a  Mann's  Simplex  Atmospheric 
Incubator,  having  never  seen  one;  but  if  you 
purchase  Nos.  143,  150,  and  151  of  Work  (post  free, 
4$d.,  from  publishers),  you  will  probably  find  some¬ 
thing  to  your  liking.  If  not,  write  again,  and  I  will 
endeavour  to  help  you.— Leghorn. 

Incubator.— T.  J.  B.  (Heywood). — Your  plan  for 
water  supply  is  an  improvement  on  my  original 
method  as  given  in  my  article  in  No.  143;  but  in 
No.  150,  p.  731,  Vol.  III.,  you  will  see  I  have  already 
published  an  arrangement  on  the  same  lines  as 
yours  for  keeping  a  constant  level  in  the  evaporat¬ 
ing  tray,  but  much  simpler.  If  you  adopt  this, 
your  troubles  will  vanish.  Am  glad  to  hear  you 
have  been  successful,  and  hope  you  will  now  have 
still  better  results.— Leghorn. 

Harmonium  Fittings.  —  R.  B.  (Glasgoiv).  — 
Messrs.  Dawkins,  Charterhouse  Street,  Holborn 
Viaduct,  London,  supply  the  internal  fittings  you 
require  for  harmonium,  and  will  give  you  particu¬ 
lars  as  to  cost.— G. 

Artificial  Fly  Making  as  an  Employment 

for  Women.— Fly. — Looking  at  the  ordinary  scale 
of  payment  for  women's  work,  this  may  be  con¬ 
sidered  as  fairly  lucrative,  but  the  amount  earned 
must,  of  course,  depend  on  the  skill  and  facility  of 
the  worker,  in  the  chief  centre  of  the  fishing- 
tackle  trade— Redditch— there  are  several  places  in 
which  the  art  might  be  learned  for  a  premium. 
But,  as  the  young  ladies  mentioned  by  Fly  seem  to 
be  in  London,  they  may  prefer  to  learn  the  art 
nearer  home.  In  the  suburbs  of  London  there  is  a 
lady— one  of  the  best  fly  dressers  in  this  country — 
who,  if  I  am  rightly  informed,  takes  pupils.  Fly 
might,  in  the  first  place,  communicate  with  Mr. 
Gluts.  Laigh,  fishing  tackle  manufacturer,  Redditch 
(mentioning  this  periodical),  who  would,  if  all 
matters  seemed  satisfactory,  smooth  the  way  for 
the  intending  pupils  with  this  lady  or  elsewhere. 
It  should  be  remembered  that  some  natural  apti¬ 
tude  is  required  for  this  art,  and,  before  taking 
more  expensive  steps,  it  might  be  well  for  the  young 
ladies  to  make  sure  that  they  possess  it.  They 
might  get  “  Ronald’s  Fly-fisher’s  Entomology  ” 
(published  at  the  Fishing  Gazette  office.  Fleet 
street,  London),  which  gives  thorough  information 
in  the  mo'dvs  operandi  of  fly-making,  whatfeathers 


to  get,  etc.,  and  by  its  instructions  test  their  powers. 
Or  they  might  do  more  than  this.  In  the  opinion  of 
a  practical  tackle  maker,  a  girl  with  a  real  turn  for 
the  thing  might,  from  such  a  work  as  this,  alone, 
and  without  lessons,  gain  sufficient  proficiency  to 
obtain  profitable  employment— which  is  to  be  found 
in  London,  Manchester,  Redditch,  and  some  few- 
other  places.— S.  W. 

Telescope.— Jupiter  has  a  telescope  with  a  2  in. 
object-glass  and,  approximately,  34  in.  focus,  with 
an  eye-pieee  9  in.  long,  and  wishes  to  know  what  is 
the  highest  magnifying  power  eye-piece,  and  what 
should  be  the  power  of  eye-piece  for  general  astro¬ 
nomical  work.  A  local  “  Shoptician  ”  (excuse  the 
ancient  joke)  informs  him  that  a  power  of  60  dia¬ 
meters  would  cost  15s.,  and  that  it  is  immaterial 
what  length  the  telescope  is  as  regards  power.  In 
reply,  I  will  say,  first  of  all,  that  the  value,  asarnle. 
ot  the  local  optician's  opinion  on  matters  optical 
is  nil.  They  are  watchmakers,  who  sell  spectacles 
and  absolutely  know  nothing  of  optics,  and,  even 
when  they  do  understand  the  subject,  one  lias  to 
keep  his  wits  working  when  doing  business.  Some 
time  ago  I  was  asked  203.  for  a  simple  lens,  which, 
afterwards,  I  got  from  Birmingham  for  9d.  As 
J  upiter  concluded,  the  optician  was  altogether  in 
the  wrong  with  reference  to  the  magnifying  power 
of  object-glass.  The  diameter  of  the  object-glass 
has  nothing  to  do  with  its  magnifying  power,  but 
its  length  of  focus  everything ;  but  the  diameter  is 
of  equal  importance,  as  that  determines  its  light- 
grasping  power.  Aq  object-glass  of  48  in.  focus  will 
magnify  with  a  giv .  a  eye-piece  twice  as  much  as  a 
24  in.  with  the  same  eye-piece.  Judging  from  the 
length  of  the  supposed  eye-piece— 9  in.—  I  conclude 
that  the  telescope  is  not  an  astronomical  one,  and 
that  the  9  in.  draw-tube,  with  “  an  eye-piece  at  each 
end,”  is  simply  a  tube  carrying  the  eye-piece  and 
also  an  erector.  To  determine  this  without  taking 
the  instrument  to  pieces,  does  the  instrument  show 
a  terrestrial  object  in  its  proper  position,  or  inverted? 
If  the  former,  then  it  is  intended  for  terrestrial 
work.  For  celestial  work  we  want  as  much  light 
as  possible  and  to  have  as  few  lenses  as  we  can 
work  with,  seeing  that  a  measure  of  light  is  ab¬ 
sorbed  in  passing  through  the  glass.  Jupiter  asks, 
“  What  is  the  highest  magnifying  power  eye-piece?” 
Well,  there  is  no  “highest  power”  limit;  or,  at 
least,  the  only  limit  is  the  power  of  the  skilled 
worker.  In  a  general  way,  100  to  the  inch  is  as 
much  as  an  object-glass  will  Dear,  seeing  that  what¬ 
ever  defect  the  object-glass  may  have,  it,  too,  will 
be  magnified.  To  determine  the  magnifying  power 
of  the  eye-piece,  its  focal  length  must  be  multiplied 
into  the  focal  length  of  the  object-glass— for  exam¬ 
ple,  suppose  the  object-glas3  is  34  in.  and  the  focal 
length  of  the  eye-piece  is  4  in.,  then,  with  such  an 
eye-piece,  the  object  is  magnified  sixty-eight  times. 
“  What  is  the  power  of  eye-piece  for  general  astro¬ 
nomical  views  ?  ”  This  question  can  only  be 
answered  in  a  general  way,  seeing  it  is  not  definite 
in  itself.  For  a  general  survey  of  the  moon  or  the 
nearer  planets,  use  the  highest  power  your  object- 
glass  will  admit;  but  for  the  distant  planets  or 
nebulae,  then  a  low  power  must  be  used,  as  we  want 
all  the  light  the  object-glass  can  grasp.  As  to  the 
price  of  an  eye-piece,  the  optician  spoke  from  a 
catalogue.  1  know  a  firm  who  advertise  all  powers 
at  15s.  If  Jupiter  intends  buying  his  eye-piece,  I 
advise  him  to  send  the  draw-tube,  with  the  focal 
length  and  diameter  of  object-glass,  to  Lancaster, 
Colmore  Row,  Birmingham  (1  have  no  interest 
whatever  in  mentioning  this  firm  beyond  that  I 
have  repeatedly  had  work  done  by  him,  most  satis¬ 
factory  in  execution  and  price),  stating  the  power 
you  need,  and  I  think  you  will  get  what  you  require 
at  a  most  reasonable  price.  Should  J  upiter  prefer 
making  his  eye-piece,  he  may  find  the  information 
how  to  proceed  on  p.  598,  Vol.  III.,  of  Work.  It 
may  be  said,  in  passing,  that  often  the  eye-pieces 
sold  are  greatly  exaggerated  as  to  their  magnifying 
powers.  I  think  I  have  answered  all  the  points  in 
Jupiter's  letter,  but  should  any  other  difficulty 
arise,  I  shall  be  glad,  if  possible,  to  answer  it  in 
“Shop.”— O.  B. 

Wood  Letter  Work.— A.  S.  iBurnley).— This 
subject  awaits  treatment  in  Work.  If  a  capable 
worker  who  could  write  on  the  subject  would  com¬ 
municate  with  me,  I  should  be  obliged. — Ed. 

Dry  CoUodion  Plates.— Jan  and  Shilling.— 
Any  dealer  ought  to  be  able  to  procure  the  Hill- 
Norris  collodion  dry  plate  for  you  on  your  informing; 
him  of  your  requirements  as  to  rapidity.  Should 
you  meet  with  any  difficulty,  write,  to  the  manufac¬ 
turers— the  Birmingham  Dry  Collodion  Plats  and 
Film  Co.,  Ltd.,  Yardley.  By  the  way,  should  yots 
reside  in  Birmingham,  Mr.  \V.  Tylar  would  be  able 
to  supply  you.— G.  P. 

Preserving  and  Mounting  Birds  and  Fish. 

— J.  H.  (Battersea).— Ward  &  Co.  publish  a  book  on 
Bird  Stuffing,  price  Is.  For  Fish  Stuffing,  see 
Work,  Vol.  111.,  No.  117,  p.  206.— F.  H. 

Oxygen  Generators.— Ox y.— In  reply  to  Oxy,  I 
wish  to  say  that  I  am  preparing  a  short  article  on. 
the  subject,  which  will,  1  trust,  meet  his  case.  It 
will  be  in  the  hands  of  the  Editor  at  an  early  date. 
-O.  B. 

Re-t inning  Copper  Pans.  —  J.  E.  J.  (IVesi 

Witton).— To  re-tin  copper  pans,  first  of  all  you 
must  get  the  grease  off.  To  do  this,  light  a  fire  of 
coke  or  charcoal— preferably  the  latter— and  place 
each  piece  separately  on  it  till  all  the  grease  is  burnt 
off.  If  you  use  a  forge,  be  careful  not  to  blow  too 
hard,  and  not  to  allow  the  goods  to  get  red-hod 
Some  w'ash  the  coppers  with  a  strong  lye  of  soda 
and  potash  water  to  get  the  grease  off,  but  it  is  not 
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such  a  good  p!an  aa  the  fire.  The  articles  must 
next  be  tvell  washed  inside  with  strong  spirits  of 
salts,  and  afterwards  rinsed  with  water  ;  then 
scoured  well  with  some  “scale"  from  round  the 
blacksmith’s  anvil,  using  a  piece  of  carpet  as  a 
rubber.  The  articles  must  be  well  cleaned,  or  the 
tin  will  not  adhere  to  them,  but  it  is  not  necessary 
to  get  off  all  the  old  tin.  It  will  be  as  well  to  finish 
scouring  with  a  little  sharp  silver  sand,  using  a 
handful  of  tow  to  rub  with.  After  scouring,  wash 
each  piece  well,  and  rub  a  mixture  of  salt  and 
whiting  over  the  outside  ;  this  protects  the  copper 
from  the  fire,  and  makes  them  easier  to  clean  after¬ 
wards.  The  articles  are  then  ready  for  the  actual 
tinning,  but  before  commencing  several  things  must 
be  got  ready.  Smne  pure  tin  must  be  run  out  in 
strips  for  convenience  in  using,  some  sal-ammoniac 
must  be  pounded  in  a  mortar  to  a  coarse  powder,  a 
piece  of  sheet  iron  should  be  bent  round  to  the  shape 
of  the  handle  of  a  stew-pan,  and  made  slighly  taper¬ 
ing,  so  that  it  will  slip  on  tight  and  leave  a  little  at 
the  end  of  the  handle  to  catch  hold  of,  as  the  handles 
get  very  hot  whilst  on  the  fire.  A  “tinning-rod” 
will  also  be  required.  A  good  form  for  this  is  a 
■is  in.  or  i  in.  rod,  bent  round  at  one  end  into  a  series 
of  concentric  rings  till  of  a  diameter  of  about  It  in., 
and  at  the  other  end  a  simple  ring  to  hold  it  by.  All 
may  now  be  considered  in  readiness  to  commence. 
Slip  one  of  the  sheaths  on  to  a  handle,  and  place  the 
article  on  the  fire,  blowing  gently.  Sprinkle  a  little 
of  the  powdered  sal-ammoniac  into  it ;  take  a  stick 
of  pure  tin,  and  rub  on  the  article  enough  to  melt 
an  inch  or  so  of  it ;  warm  the  tinning-rod  in  the  fire, 
dip  it  in  the  powdered  sal-ammoniac,  and  rub  the 
tin  well  all  round  the  article,  turning  it  about  on  the 
fire  to  get  all  parts  of  it  equally  hot,  and  every  now 
and  then  sprinkle  sal-ammoniac  in  it.  When  tinned 
all  over,  warm  it  up,  and  then  wipe  the  surplus 
tin  out  with  a  piece  of  tow.  Wipe  quickly  all 
over  before  the  tin  “sets;”  if  it  should  “set”  in 
any  part  before  you  have  finished,  it  must  be  warmed 
up  again.  After  tinning,  scour  up  inside  and  out 
with  silver  sand,  and  polish  inside  with  flour  and 
outside  with  crocus  powder. — R.  A. 

Phonograph.— W.  H.  (Hartlepool).— Articles  on 
the  Phonograph  appeared  in  Work,  Nos.  167,  169, 
and  174. 

Restoring  Leather  Couch  Covering.— E.  E. 

(Northampton).— An  upholsterer  would  probably 
advise  you  to  have  the  couch  re-covered,  for  I  be¬ 
lieve  the  usual  opinion  is  that  any  attempt  to  re-dye 
leather  thus  used  will  end  in  making  matters  worse. 
A  correspondent  of  Work,  however,  told  us  some 
time  since  that  he  had  used  Jackson's  varnish 
stains  for  this  purpose  with  good  results.  If  you 
should  not  make  his  plan  succeed,  you  might  at 
least  freshen  up  your  faded  leather  with  white  of 
egg  or  a  very  little  thin  French  polish  brushed 
lightly  over ; or  with  one  of  the  “kid  revivers”  sold 
at  boot-shops.— M.  M. 

Rubber  Brake.  —  Frost.— Rubber  to  rubber 
does  not  make  a  satisfactory  connection  when 
applied  as  a  brake.  There  is  too  much  adhesive¬ 
ness,  and  the  action  of  the  brake  would  be  a  sort  of 
jumping,  not  a  sliding,  motion.  Suppose  such  fault 
did  not  exist?  Your  design  would  have  to  be 
altered  as  regards  the  rubber  plugs,  as  the  pull  on 
them  would  be  so  great  that  they  would  be  wrenched 
out  of  the  case.  Your  Fig.  4  should  be  made  to  grip 
in  the  turned-in  lips,  with  a  hole  through  them  for 
the  rod,  same  as  the  plates  in  your  Fig.  3.  A 
brake  such  as  shown  would  collect  all  the  mud  be¬ 
hind  it  between,  and  seriously  impede  the  action  of 
it.  The  reason  the  present  spoon  brakes  cut  the 
tire  is  not  the  fault  of  the  spoon,  but  the  hole  left 
unplugged  in  the  tube  which  forms  the  rod  passing 
through  the  spoon.  When  the  brake  is  applied  the 
rubber  bulges  up  into  this  hole,  and  the  forward 
motion  of  the  tire  cuts  little  round  pieces  out  of  it, 
the  edge  of  the  hole  acting  as  a  knife.  If  riders 
would  plug  this  hole  neatly  with  hard  wood  or  iron, 
and  file  smooth  with  the  spoon,  they  would  save 
their  tires  from  this  cutting.  The  latest  brake,  and 
one  which  does  not  cut  the  tire,  is  a  piece  of  1  in. 
tube,  filled  solid,  or  nearly  so.  It  is  about  24  in.  long, 
and  has  the  rod  screwed  into  the  middle  of  its 
length.  When  in  position,  it  lies  across  the  tire. 
While  it  “  brakes”  the  wheel  effectively,  it,  from  its 
shape,  allows  small  stones  or  other  hard  substances 
to  pass  under  it,  or  diverts  them  to  one  side,  with¬ 
out  hurting  the  tire.  Some  makers  cover  the  spoon 
with  a  thick  piece  of  leather,  which  is  better  than 
the  bare  spoon.— A.  S.  P. 

Triplet  Safety  Cycle.— J.  W.  N.  (Olasgow).— 
The  triplet  safety  is  made  by  Rudge,  Coventry. 
The  machine  is  very  fast  on  the  road,  hut  difficult 
to  steer  on  a  racing  path.  J.  W.  N.  can  see  one  of 
these  machines  in  Smith's  Cycle  Warehouse, 
Wellington  Street,  Glasgow.— A.  S.  P. 

Air-compressing  Pump.— A.  W.  (Aberdeen).— 
An  air  compressor  may  be  made  as  a  piston  pump 
with  light  indiarubber  valves  over  “  grid  ”  seatings, 
but  much  depends  upon  the  speed  at  which  you 
wish  to  run  the  pump,  and  the  pressure  to  which 
the  air  is  to  be  forced.  In  compressing  air  you  raise 
its  temperature,  and  in  some  cases  it  is  necessary  to 
water-jacket  the  pump-barrel.  I  do  not  know  what 
particular  class  of  pump  is  used  for  the  Wells  light. 
If  you  write  to  any  makers  of  air-compressing 
machinery  they  will  give  you  prices  and.  advise 
you.  Messrs.  Richard  Schram  &  Co.,  17a,  Great 
George  Street,  Westminster,  S.W.,  have  a  large 
trade  in  air  compressors.  Messrs.  Tannett  Walker 
&  Co.,  of  Leeds,  also  make  such  machinery,  and 
there  are  many  others,  whose  names  you  can  find 
in  a  trade  directory.  The  pressure  gauge  used  with 


air  compressors  shows  pounds  pressure  per  square 
inch  as  a  rule,  but  this  is  marked  on  the  gauge, 
for  some  are  made  to  show  pressure  in  inches  of 
mercury,  and  others  in  inches  of  water. — F.  C. 

Electric  Tricycle.— VV.S.  (No  Address). -Sorry 
I  am  unable  to  give  any  further  information  regaid- 
mg  the  electric  tricycle  ;  neither  am  I  aware  of  the 
motor  being  on  the  market.— A.  S.  P. 

Gun-metal  Castings.— A.  F.  (Leicester).— The 
figure  shows  the  pattern,  A.  and  core-box,  B,  for  the 
hub.  a  may  be  jointed  and  dowelled  along  the  line 
a  a,  or  left  solid  ;  it  does  not  much  matter  which, 
o,  0  are  points  for  carrying  the  core  made  from  box, 


b.  The  end  view  of  the  box  is  seen  to  the  right 
hand,  B  B,  jointed  and  doweiled  at  c  ;  B  shows  one 
half  the  box  open  in  the  joint  face,  c.  In  the 
bracket  shown  in  your  letter  there  appears  tc  be  a 
boss  standing  out  of  perpendicular  ;  if  so,  this  must 
be  left  loose  from  the  pattern,  with  a  dowel.— J. 

Incubator. — A.  J.  F.  (Bow). — Your  theory  as  re¬ 
gards  working  of  regulator  may  be  all  right  to  your 
mind,  but  theory  without  practice  is  not  much 
good.  If  you  had  tried  the  regulator  I  described 
you  would  have  found  it  quite  satisfactory.  How¬ 
ever,  if  you  have  made  a  regulator  which  is  satis¬ 
factory  to  yourself,  use  it  by  all  means,  and  if  it  is 
any  improvement  on  mine  I  shall  be  pleased  to  have 
a  description  for  the  benefit  of  other  readers  of 
Work  who  may  be  making  incubators.  Any  good 
thing  is  always  welcome.— Leghorn. 

Workbox.— W.  E.  (Notting  Hill). — In  the  com¬ 
bined  arrangement  accompanying  this,  the  desk, 
etc.,  occupies  about  3  in.  out  of  the  length  of  the 
box,  which  is,  in  all,  15  in.  The  plinth  is  H  in.  high, 
and  the  writing-flap  hinged  to  the  top  of  it  is  of  k  m. 
stuff;  this  14  in.  gives  a  good  slope  for  writing.  The 
flap  is  in  two  6j  in.  lengths  hinged  to  each  other, 
and,  when  required  for  use,  are  made  firm  by  two 
flush  bolts.  When  folded  up,  they  fit  into  the  front 
of  the  receptacle  for  stationery,  and  the  outside  flap 
is  fitted  with  a  lock  and  key,  locking  into  the  piece 
marked  a,  so  that  the  desk  may  be  used  independ¬ 
ently  of  the  workbox.  Behind  the  plinth  room  is 
left  for  an  inkstand  and  pen-groove,  and  above  are 
two  sloping  spaces— for  envelopes  and  postcards  in 
the  lower  one,  and  note-paper  above.  These  places 
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Lady’s  Workbox  and  Writing-desk  combined. 
Fig.  1.— Sketch  showing  it  opened.  Fig.  2.— 
Section  with  Desk  closed. 


should  be  made  to  fit  the  articles  they  are  intended 
for,  blocked  up.  if  necessary,  from  below.  Above 
this,  in  the  workbox,  is  a  fixed  tray  for  pins,  and  in 
the  remainder  of  the  top  is  fitted  a  movable  tray, 
1  in.  deep,  divided  into  compartments.  All  the  out¬ 
side  stuff  of  the  workbox,  etc.,  is  4  in.  thick,  except 
below  the  tray  on  three  sides,  where  it  is  |  in.,  on 
account  of  J  in.  being  glued  on  ;  and  the  tray  rests 
on  this.  The  plinth  also  is  4  in.  thick,  glued  on  with 
a  mould  on  the  upper  edge  ;  the  cover  is  14  in.  deep, 
making  the  total  height  10  in.  It  can  be  fitted  up  as 
choice  directs.  Another  lock  is  required  to  fasten 
the  workbox,  and  it  is  best  to  have  one  key  to  open 
it  and  the  desk.— F.  J. 

Emigration  —  Bamboo  Furniture  Trade.— 

J.  H.  (Birmingham).— I  do  not  quite  relish  the  idea 
of  undertaking  the  responsibility  of  advising  which 
part  of  America  you  had  better  go  to  in  order  to  gain 
a  livelihood  at  your  trade  of  bamboo  furniture 


making.  Even  were  I  in  a  position  to  accept  the 
responsibility,  it  would  be  a  difficult  matter  indeed 
to  properly  suggest  any  particular  part  of  the  United 
States,  for  the  reason  that  you  omit  to  say  whether 
you  are  a  young  man,  or.  whether  you  are  married 
and  have  a  family.  I  incline  towards  believing, 
however,  that  you  are  a  young  man,  and  under  this 
belief  would  strongly  urge  you  not  to  emigrate  on 
chances.  I  advise  you  to  have  a  look  at  the  penny 
weekly  publication  entitled  American  Settler,  pub¬ 
lished  at  24  and  25,  Basinghall  Street,  London  ;  from 
which  magazine,  by  writing  to  its  Editor,  you  may 
be  enlightened  regarding  your  inquiry.  So  far  ns 
concerns  the  American  firms  who  undertake  this 
branch  of  work,  the  best  way  in  which  I  think  you 
can  discover  the  reliable  ones  is  to  obtain  a  copy  of 
each  of  the  four  or  fl  ve  American  furniture  journals, 
and  scan  their  advertisements.  If  the  Editor  will 
permit  me,  I  shall  be  glad  to  transmit  to  you  through 
the  post  (as  publication  will  be  of  little  use  to  others) 
the  names  of  these  magazines  and  their  publishing 
addresses.— J.  S. 

Electric  Locomotive.— H.  B.  (Worcester).—' The 
subject  of  a  model  electric  locomotive  will,  no 
doubt,  appear  in  time,  but  it  is  far  too  large  a  ques¬ 
tion  to  be  treated  in  “  Shop  ”  columns.  It  must  also 
be  remembered  that  the  real  machine  is,  at  present, 
only  in  its  infancy,  and  that  a  great  deal  has  to  be 
inventod  before  it  will  drive  steam  off  the  railroad, 
as  the  present  locomotive  did  the  old  stage  coach. 
The  mixture  for  the  dry  cell  in  Vol.  IV.,  No.  163,  is 
as  follows  :  After  having  killed  1  lb.  of  hydrochloric 
acid  with  as  much  zinc  as  it  will  take  up,  you  dis¬ 
solve  in  it,  when  nearly  cool,  14  oz.  of  pulverised  sal- 
ammoniac,  and  with  this  liquid  make  a  cream  with 
plaster-of-Paris.  If  you  then  charge  the  cells  with 
this,  you  will  find  it  act  rightly.  If  you  look  up  the 
back  indices  of  Work,  you  will  find  other  mixtures 
that  may  suit  you  better;  this  one  was  given  on 
account  of  its  simplicity.— J.  B. 

Examinations.— A.  F.  B.  (Selly  Bark)  asks  a 
question  which  it  is  impossible  to  answer  satisfac¬ 
torily.  He  wants  to  know  what  examinations  ought 
to  be  passed  and  what  books  read  in  order  to  become 
au  efficient  architect  and  surveyor.  I  think  I  am 
safe  in  saying  that  there  are  hundreds  of  efficient 
architects  in  England  who  never  passed  an  exam¬ 
ination  in  their  lives,  and  I  know  that  there  is 
nothing  to  prevent  A.  F.  B.  or  anyone  else  putting 
out  their  brass  door-plates  to-morrow  and  setting  up 
as  architects  and  surveyors.  The  chief  examinations 
in  architectural  knowledge  are  those  held  by  the 
Royal  Institution  of  British  Architects  for  the 
diplomas  of  A.R.I.B.A.  and  F.R.I.B.A.,  and  the 
possession  of  these  is  a  guarantee  that  the  holder  is 
a  man  of  ability.  But  the  passing  of  an  examination 
does  not  make  an  architect;  he  has  to  have  a  very 
wide  range  of  knowledge,  including,  amongst  other 
things,  architectural  drawing  and  colouring,  geo¬ 
metry,  applied  mechanics,  land  surveying,  levelling, 
and  mensuration.  Then  he  has  to  know  all  about 
the  materials  and  processes  and  “tricks  of  the 
trade  "in  bricklaying,  concrete  work,  joinery,  con¬ 
structive  iron  work,  slating,  painting,  paper-hanging, 
heating  and  ventilation,  ( rainage  and  sanitary 
science,  plumbing,  electric  lighting  and  bell  fitting, 
and  a  few  other  things,  as  well  as  the  writing  of 
specifications  and  preparation  of  bills  of  quantities. 
If,  also,  he  is  not  a  business  man  with  a  ‘certain 
amount  of  tact  and  business  knowledge,  his  archi¬ 
tecture  proves  a  losing  game.  In  addition  to  the 
above  “  practical  ”  requirements,  there  is  also  abso¬ 
lutely  necessary  the  artistic  side  of  the  professional 
character,  the  cultivated  taste  which  is  the  out 
come  of  careful  training  combined  with  natural 
ability.  The  usual  manner  in  which  young  archi¬ 
tects  are  evolved  is  for  the  pupil  to  pay  a  premium 
of  from  twenty  guineas  to  two  or  three  hundred, 
according  to  the  office  he  is  entering,  and  then  give 
his  services  three,  four,  or  five  years  in  return  for 
the  knowledge  he  is  allowed  to  pick  up.  After  he 
is  cut  of  his  pupilage  he  considers  himself  an 
architect,  and  looks  for  a  salary.  I  would  advise 
A.  F.  B.  to  study  for  the  Science  and  Art  Examina¬ 
tions  in  such  subjects  as  building  construction, 
applied  mechanics,  etc.  He  will  see  that  it  is 
almost  impossible  to  recommend  books  on  the 
varied  subjects  named  above,  but  the  following,  at 
all  events,  are  valuable  works  :  Rivington's  “Build¬ 
ing  Construction,”  Vols.  I.  and  II.,  10s.  6d.  each,  Vol. 
III.,  21s.,  Vol.  IV.,  I  think,  15s.;  Col.  Seddon’s  "Build¬ 
ing  Notes,”  about  15s.  ;  Gwilt's  “  Encyclopmdia  of 
Architecture,”  52s.  Od.  ;  Gwilt’s  “  Ancient  and 
Modern  Architecture,”  12s.  •  Parker’s  “  Glossary  of 
Architecture,"  7s.  6d.  ;  Ferguson's  “  History  of 
Architecture,”  in  four  volumes,  varying  from 
31s.  6d.  to  63s.  each;  Banister  Fletcher’s  “Quan¬ 
tities,”  6s.  ;  Stoney  on  Strains,  about  30s.  — 
A.  B. 

Incubator.  —  D.  A.  (East  Cambus). — Without 
more  details  I  hardly  know  how  to  advise  you.  If 
you  have  followed  my  instructions  to  the  letter  you 
should  get  a  good  result,  as  others  have  done.  As 
your  chicks  appear  to  die  about  the  thirteenth  day, 
I  should  be  inclined  to  think  your  eggs  are  not  from 
vigorous  stock.  If  not,  you  will  never  succeed  in 
hatching  them  in  an  incubator.  Your  perforated 
zinc  is  all  right.  If  you  will  give  me  full  details  I 
will  try  and  give  you  more  explicit  help,  but  with¬ 
out  this  it  can  only  be  guesswork.— Leghorn. 

Patents.— Lexington.— If  the  invention  Lexing¬ 
ton  speaks  of  is  of  any  value,  he  cannot  be  too 
careful  in  his  proceedings  if  he  desires  to  create  a 
property  in  it,  which,  by  being  a  property,  shall  bo 
a  something  of  value,  and  can,  therefore,  be  bene¬ 
ficially  dealt  with.  There  is  no  law  requiring  au 
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inventor  to  apply  for  a  patent  only  through  an 
agent,  and  if  he  is  wise,  he  will  most  carefully  avoid 
the  25s.  performances  he  speaks  of.  An  inventor 
can,  of  course,  prepare  his  own  documents  and 
make  application  himself  for  the  grant  of  a  patent, 
just  as  he  may  prepare  and  conduct  his  own  law¬ 
suit.  act  as  his  own  physician,  engineer,  architect, 
or  builder ;  but  his  own  common  sense  ought  to  show 
him  how  far  such  a  course  is  likely  to  be  successful 
in  either  case,  particularly  if  he  is  inexperienced  in 
any  of  them.  It  would  take  up  far  more  space  than 
can  he  afforded  in  ‘‘Shop’'  to  place  all  the  points 
clearly  before  him,  so  that  he  may  understand  and 
realise  the  dangers  and  difficulties  attendant  on 
those  who  meddle  with  matters  in  which  they  have 
had  no  practical  experience;  but,  in.  order  that  he 
may  obtain  some  idea  on  patent  matters,  he  should 
refer  to,  and  read  and  consider,  the  particulars 
relating  to  patents  in  Wore,  No.  44,  Vol.  I.,  p.  694; 
No.  136,  Vol.  III.,  p.  508;  No.  151,  Vol.  III.,  p.  719; 
No.  158,  Vol.  IV.,  p.  29 ;  No.  163,  Vol.  IV.,  p.  108 ; 
No.  174,  Vol.  IV.,  p.  285;  also  to  No.  175,  Vol.  IV., 
p.  302.  We  cannot  undertake  to  recommend  a 
patent  agent,  but  Lexington  will  do  well  to  re¬ 
member  that  there  are  agents  and  agents,  and  he 
cannot  be  too  careful  in  their  selection. — C.  E. 

Beam  Compass.— J.  N.  D.  (Thornley)  can  obtain 
the  beam  compasses  shown  in  No.  175  at  any  shop 
where  drawing  instruments  are  sold.  I  could  give 
him  addresses  in  London  or  Manchester,  but  these 
places  are  a  long  way  from  Thornley.  Let  J.  N.  D. 
take  a  run  to  either  Durham  or  West  Hartlepool, 
and  I  am  confident  he  will  soon  find  them.  I  think 
there  is  a  dealer,  called  Harris,  in  Church  Street, 
West  Hartlepool. — A.  B. 

Patent  Planing  Saw.— A.  R.  (Scorrier). — The 
tone  of  your  letter  implies  that  you  doubt  the  satis¬ 
factory  working  of  the  saw,  but  I  may  tell  you  that 
it  has  been  at  work  for  some  time  at  the  following 
places  :  Her  Majesty’s  Dockyard,  Devonport;  Mid¬ 
land  Railway,  Derby;  Great  Northern,  Doncaster; 
Great  Western,  Swindon ;  Ashbury  Carriage  Co., 
Manchester ;  Dan  Rylands,  Ltd.,  Manchester  ;  and 
elsewhere.  I  give  the  replies  to  your  questions  in 
the  order  asked.  (1)  As  the  diameter  of  the  saw  is 
reduced  by  wear,  and  the  cutting  tooth  requires  re¬ 
setting,  the  plane  must  be  reduced  in  the  same  pro¬ 
portion,  and  be  also  reset,  both  plane  and  cutter 
teeth  being  set  to  the  gauge  which  is  sent  with  the 
saw,  except  in  cases  where,  from  special  reasons, 
the  timber  to  be  cut  requires  a  little  more  or  less 
set,  the  difference  between  the  set  of  the  plane 
and  cutting  teeth  always  being  the  same,  as  shown 
in  the  gauge.  (2)  The  answer  to  most  of  this  ques¬ 
tion  will  be  found  in  the  first ;  it  makes  no  difference 
whether  the  saw  is  18  or  20  gauge  in  thickness.  (3) 
The  heat  of  the  planing  saw  will,  of  course,  be 
greater  than  that  of  an  ordinary  circular  saw  near 
the  outside  rim,  as  both  the  cutting  and  planing  are 
done  there;  but,  as  the  planing  saw  cuts  a  little 
slower  than  the  ordinary  circular,  the  difference  is 
not  found  to  be  any  serious  disadvantage.  (4)  The 
manufacturers  do  not  (so  far  as  present  experience 
goes)  recommend  planing  saws  of  50  in.  or  60  in. 
diameter ;  but,  if  they  should  make  them,  they 
would  recommend  a  gullet  tooth  of  about  2J  in. 
pitch.  (5)  The  following  instructions  are  given  for 
sharpening  the  planing  saw :  When  sharpening  the 
saw,  be  careful  to  keep  the  teeth  well  bevelled,  and 
in  setting  the  same  let  them  touch  the  setting  gauge 
and  not  click.  The  knives  must  have  a  little  more 
set  than  the  teeth.  If  the  saw  should  mark,  just 
touch  the  sides  with  an  oilstone  whilst  running. 
The  plane  is  the  same  temper  as  the  rest  of  the  saw, 
but  these  saws  are  made  of  very  fine  steel,  and  can 
be  made  hard  without  breaking.— A.  J.  H. 

Polish  for  Turned  Ware.— Young  England. 
— (1)  Try  the  following  plan  :  Dissolve  1  oz.  of 
sandarachin  4  pint  of  methylated  spirits ;  shave  1  oz. 
of  beeswax  into  sufficient  turps  to  make  it  into  a 
paste.  Mix  the  two  together  by  degrees.  Apply 
with  a  woollen  cloth  whilst  the  work  is  still  in 
motion ;  polish  with  a  soft  linen  rag  or  chamois 
leather.  The  work  thus  treated  should  have  a  highly 
varnished  appearance.  (2)  Write  the  Britannia 
Company  and  other  firms  that  advertise  in  our 
columns  for  price  list.  The  former  often  have 
second-hand  machinery  and  fittings  on  sale.  (3) 
Sorry  to  learn  the  turning  patterns  you  refer  to 
have  not  given  satisfaction.  Try  those  issued  by 
W.  F.  J.  Walker,  41,  St.  Helen’s  Street,  Ipswich. 
Seoond  series,  price  Is.  7d.,  comprises  four  sheets 
with  about  thirty  designs  of  knobs  for  drawers, 
candlesticks,  twine-boxes,  spice-box  of  pyramidal 
form,  vases,  etc.  They  are  spoken  of  very  highly. — 
Lifeboat. 

Spirit  Varnish. — J.  B.  {Accrington).— It  you  buy 
direct  from  reliable  firms,  they,  having  the  pick  of 
the  markets  as  regards  gums,  etc.,  coupled  with  an 
extensive  experience,  can  supply  you  with  a  far 
better  varnish  than  you  can  make  yourself  in  small 
quantities.  The  addition  of  sandarach  to  spirits  and 
shellac  is  hardly  sufficient ;  you  would  gain  a  better 
result  by  using  gum  benzoin  instead.  I  am  just 
passing  on  to  the  Editor  papers  on  Spirit  Varnish¬ 
ing,  which  may  appear  in  due  time.  Meanwhile, 
try  the  following  firms  in  your  neighbourhood— I 
have  tried  from  both,  and  find  them  good  varnishes, 
etc.— Mr.  H.  O.  Milnes,  Leeds  Road  Varnish  Works, 
Bradford,  and  Messrs.  B.  Newnham,  Slade  Lane, 
Sheffield.  —Lifeboat. 

Boot  and  Shoe  Repairing.— W.  C.  ( Notting¬ 
hamshire ). — Articles  appeared  in -Work,  Nos.  112, 
117,  122,  126,  130,  and  137. 

"Umbrella.  —  Ribs.  —  An  article  on  Umbrella 
Making  appeared  in  Work,  No.  92,  p.  649. 


III.— Questions  Submitted  to  Readers. 

%*  The  attention  and  co-operation  of  readers  o/Work  are 
invited  for  this  section  of  “  Shop." 

Elementary  Carpentry.— Woodspoiler  writes: 
— “  Can  any  reader  recommend  me  any  good,  cheap 
work  on  elementary  carpentry — a  work  that,  if 
ossible,  treats  both  of  method  and  the  materials  to 
e  used  for  different  jobs?  and  if  it  also  treats  on  the 
choice,  handling  of  tools,  etc.,  so  much  the  better. 
I  have  a  good  shop,  and  several  good  things  therein 
that  came  to  me  free  of  cost,  and  think,  therefore,  I 
ought  to  make  use  of  the  same  in  my  spare  time. 
Any  hints  will  be  a  help.”— IFollow  the  articles  in 
Work  on  “  Carpentry  for  Boys  ” ;  also  “  School 
Carpentry  ”  series.  You  are  bound  to  find  in  these 
all  you  want  to  know.— Ed.] 

Clockwork  for  Propeller.— S.  C.  S.  ( Paisley ) 
writes : — “  Would  some  kind  reader  tell  me  how  to 
make  a  small  clockwork  machine  to  work  a  screw 
propeller  for  a  small  yacht,  and  the  probable  cost  of 
cog-wheels,  spring,  etc.?  Interior  dimensions  of 
boat :  Length,  104  in. ;  breadth,  3  in. ;  depth,  14  in.” 

Botanical  Anatomy.— W.  E.  J.  ( Blackburn ) 
writes : — “  Will  any  reader  of  Work  kindly  inform 
me  how  skeletons  of  leaves  are  made,  similar  to 
those  shown  at  the  Work  Exhibition,  and  illus¬ 
trated  on  p.  8  of  the  Exhibition  number?  It  is  there 
called  botanical  anatomy.” 

Bronze  Cleaning.— A.  B.  (Burslem)  writes : — 
“  Will  any  reader  kindly  inform  me  of  a  good  thing 
to  clean  bronze  with?  ” 

IV.— Questions  Answered  by  Correspondents. 

Musical  Glasses.— M.  {Bishop  Auckland)  writes 
to  Musical  (see  No.  180,  p.  382)  “  These  may  be 

made  from  either  tumblers  or  wine-glasses,  but  the 
latter  are  said  to  be  best.  They  are  tuned  by  pour¬ 
ing  water  into  them,  but  should  be  selected  as  near 
the  right  tone  as  possible.  Wetting  the  fingers  with 
vinegar  is  said  to  give  a  better  tone.  The  feet 
should  be  firmly  fixed,  in  holes  bored  in  a  piece  of 
wood.” 

Monograms.— F.  J.  K.  (Tufnell  Park)  writes  :— 
“I  send  two  monograms,  one  for  R.  T.  (see  No.  174, 
p.  286),  and  the  other  for  A.  M.  D.,  on  same  page.” 


Upholstery.— Country  Cabinet  Maker  writes 
to  W.  W. “  I  am  sorry  I  have  been  prevented 
answering  the  query  of  W.  W.  as  to  his  stuffing,  but 
will  try  to  help  him,  if  I  can.  The  corners  must  he 
worked  from  the  front  and  side,  and  sufficient  stuffing 
put  in  to  keep  them  up ;  and  in  stitching  up,  one 
stitch  should  be  taken  so  that  the  needle  comes 
down  just  on  the  angle :  then  this  will  keep  it  square. 
If  the  needle  is  put  up  in  front  and  brought  down 
behind  the  corner,  the  pull  of  the  twine  will  tend  to 
make  a  round  corner,  as  W.  W.  may  see  by  just 
trying  the  two  plans.  He  may  also  find  a  little 
difficulty  in  turning  his  corners  in  cover.  For  a 
square  corner,  bring  the  cover  from  the  side  just  on 
to  the  front  rail,  and  secure  with  a  couple  of  tacks  ; 
then  make  a  cut  up,  just  beyond  the  tacks,  about 
three-quarters  of  the  way  up  the  border  :  then  pull 
the  front  down  and  cut  out  the  square  piece,  which 
will  project  beyond  the  corner,  leaving  only  just 
enough  to  turn  in,  and  then  fold  in  the  cut  portion 
of  the  front  border,  and  bring  it  down  straight  on 
the  corner.  I  do  not  know  if  1  can  make  this  clear, 
for  it  is  difficult  to  explain,  though  very  easy  to  do  ; 
but  if  it  is  not  plain,  I  will  try  and  make  it  so  if 
W.  W.  will  write  again.  For  a  round  corner,  do  not 
cut  any  out,  but  begin  with  putting  one  tack  right 
on  the  angle,  and  then  fold  the  cover  in  with  small 
pleats,  putting  the  tacks  between,  and  not  in,  the 
pleats,  until  all  the  fulness  is  worked  up.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  andanswers  only  await  space  in  Shop,  upon  which 
there  is  great  pressure  : —  A.  B.  (  Walt  ham  Cross'  ;  VV.  T.  T.  (St. 
Ives);  H.  A.  B.  (J fiddlesbro'):  T.  P.  (Manchester) ;  Splice; 
F.  H.  (1  Vilts)  •  W.  &  CO.  (Leeds)  ;  T.  B.  ( London ,  H'.j  ;  Artemos; 
C.  H.  (Ipsioich) ;  One  in  a  Fix  :  H.  Bros. <  Huddersfield) ;  F.  C. 
; Stockton-on-Tees );  Amateur;  G.  D.  O.  (Brixton  Hill);  Wise¬ 
man;  A.  F.  ( Canning  Town);  J.  H.  (Edgbaston) ;  Shanks; 
J.  H.  P.  (Pembroke) ;  T.  D.  (Cambridge):  T.  O.  ( Collyhurst ); 
W.  H.  M.  (Airdrie);  P.  J.  < Perranwell ,  R.S.O.) ;  B.  II.  P.  (Peck- 
ham);  J.  C.  (Epremont)  ;  A  Lad;  S.  B.  (Upton  Park)  :  H.  L.  D. 
( Leicester );  H.  T.  W.  (Cardiff);  J.  R.  B.  (New  castle- on- Tyne) ; 
J.  It.  i Glasgow );  S.  B.  &  Sons  (.Stourbridge) ;  F.  W.  (Portadoum); 


Britannia  Co.  ( Colchester );  S.  W.  (Ashton- wider- Lyne) ;  H.  H. 
(Bootle);  A  Working  Lad;  P.  E.  C.  ( Peter  sw  ood) ;  W.  e’ 
(Notting  Hill);  H.  M.  ( Bradford) ;  E.  A.  S.  ( Greenwich );  E.  It’. 
(Plaistow,  E.);  An  Amateur;  J.  W.  C.  ( Polecats );  axle; 
W.  D.  (Newington  Butts)  :  W.  G.  (Guildford);  S.  H.  B.  (Upton 
Park);  W.  M.  (London,  E.);  W.  A.  H.  (Rcdhill);  L.  G  (Brad¬ 
ford):  Amatror  Printer;  T.  A.  C.  i Pendleton );  Novice; 
W.  W.  (Sunderland) ;  A.  M.  B.  (Kenilworth);  It.  H.  M.  (No  Ad¬ 
dress);  F.  L.  L.  (Richmond);  H.  H.  ( Ashbourne );  H.  C.  J. 
(Gloucester) ;  Saw  ;  l  homaso  :  Amateur  ;  W.  J.  H.  (Lozells) ; 
J.  R.  M.  ( Keighley ) ;  Harry;  G.  W.  It.  (Cheam) ;  W.  P.  (Mullin¬ 
gar)  ;  E.  A.  P.  ( Beckenham ). 


“WORK”  PRIZE  SCHEME. 
FOURTH  COMPETITION. 


“  Tourists’  Hoad,  Water,  or  Hail, 
Travelling  Requisite”  Competition. 
First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 

Conditions  and  Rules  of  the  “  Tourists’ 
Travelling  Requisite  ”  Competition 

will  be  found  in  No.  181  and  subsequent 
issues. 

All  manuscripts  intended  for  the  “  Tourists’ 
Travelling  Requisite  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o  Cassell 
and  Company,  Ltd.,  Ludgate  Hill,  London,  E.C. 
They  must  reach  him  on  or  before  Saturday, 
October  29,  endorsed,  “  Tourists’  Travelling 
Requisite  ”  Competition. 


SALE  AND  EXCHANGE. 

Novelties  !  Novelties  !  Novelties  !— Useful  for 

every  trade.  Cheapest  and  best.  Agents  apply  Factory, 
Oxford  Show  Card  Co.,  17,  Arthur  Street,  W.C.  [i6r 
Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7 R 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe  ;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  [9  R 

Carbon  Gas  Lights. — Several  new  ones  about  half 
price.  Most  economical  Gas  Light  used. — Dunblely, 
Estate  Agent,  Tamworth.  [11  R 

J oiner’S  Tool  List,  post  free,  from  Booth  B  rothers, 
Dublin.  [l2  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  tor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

1CM)  Fretwork  Designs  (new),  too  Carving,  ioo 
Repouss^,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers'  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  540  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [3  s 
Caplatzi's  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Sanitary  Science  Exams.— A  Practical  Treatise 
on  Infectious  Diseases,  DLimection,  Disinfectants,  Calcu¬ 
lation  of  Areas  (illustrated),  Diseased  Meat,  etc.  Post 
free,  is.  Also  35  Questions  and  Answers  for  Sanitary 
Inspectors  and  other  exams.,  is.  6d. — Thos.  Lowther, 
10,  The  Polygon,  Clifton,  Bristol.  [14  R 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam¬ 
worth.  ♦  [4R 

Fire  Screens.  —  Bamboo,  winter  or  summer,  ex¬ 
tremely  artistic.  Glacier  stained  glass  panels.  18s.  6d.  ; 
usually  32s.  6d.  Dent’s,  Tamworth.  [10  r 

For  Immediate  Sale— 148  boilers,  59  cranes,  27 
drills,  438  steam  and  gas  engines,  51  engines  and  boilers, 
204  lathes,  23  launches,  34  planers,  79  pumps,  30  punch  and 
shearing  machines,  17  shapers,  11  slotting  machines,  11 
weighing  machines,  26  saw-benches,  etc.  Call  at  100, 
Houndsditch,  London,  or  send  2d.  for  Monthly  Too!  and 
Machinery  Register,  Editor,  Britannia  Company,  Col¬ 
chester. 

WORK,  from  beginning,  bound.  Price  20s. — Terry, 
39,  Roman  Road,  Old  Ford.  [1  S 

Electric  Lamps. — Small,  low  voltage,  yd.,  post  free. 
Reflector,  6d.  extra.— P.  Rowsell,  i,  Walcot  Square, 
London,  S.E.  [2  S 

Water  Motors,  from  5s.  each ;  £h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent.  [4  S 
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TOOLS  I  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AM 

INDISPUTABLE 

FACT 


THAT 


Melhuishs 


LARGE 


CONTAINS  OVER 


CATALOGUE 


800  Illustrations 


of  LABOUR-SAVING 

_  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MIEMSUISEI  BOMS  &  C©.9 

FETTER  LAME,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


JL/4k. 


A  FSAGEAIT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


GIVEN 

Our  200- 
logue,  con- 
Illustra- 
J  oiner  s’ 
our  New 
made 

for  a  few, 
only.  ^ 
once  to— 


AWAY. 

page  Cata- 
taining  700 
tions  of 
Tools;  also 
London- 
Plane  List, 
weeks 
Write  at 


MOSELEY  &  SON, 

323,  HIGH  HOLBORN. 

[Near  Chancery  Lane.) 

Orders  of  10s.  Carriage  Paid. 


INDIA  RUBBER-STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve 
lopes,  cheques 
postal  cards 
marking  linen 
crests,  fac 

simile,  etc. 

Price  &Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter.2s.each 
Full  name  in  neat  type,  is.  4d 
each,  complete  with  box,  pad 
and  ink.  Postage.  3d.  extra.— J 
BERKLEY,  Livery  Street,  Bir 
mingham. 


DR.  CHEYNE  I 

QUAINTLY  SAID —  | 

©  “He  that  would  have  a  clear  head  ® 
must  have  a  clean  stomach.” 


HEAOACHL 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy. 

WHELPTGN’S  VEGETABLE  PURIFYING  PILLS 

search  through  tlie  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


To  LADIES _ These  Pills  are  particularly  suit- 

'  able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  lull-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 


Note  the  Trade  Mark. 


Address — 

GEORGE  WHELPTON  8c  SON, 

3,  CKANE  COURT, 

FLEET  ST.,  LONDON,  E.C. 


Post  f  ree. 

CASSELL’S  CATALOGUE. 


ESTABLISHED  1861. 

BANK, 

Southampton  Buildings,  Chanoery  Lane,  London. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £ ioo . 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos 
session.  Apply  at  the  Office  of  the  BiRKBECK  FREEHOLD  LAND 
SOCIETY,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


Third  Edition,  with  1,420  Illustrations,  700  pages,  demy  8vo.  Cloth,  price  6s.,  post  free. 

S  PON  S’  MECHANICS’  OWN  BOOK: 

A  MANUAL  FOR  HANDICRAFTSMEN  AND  AMATEURS. 


THE  NEW  PATENT  TRANSFER 
GRAINING  PAPER, 

As  its  name  implies,  transfers  natural  wood  % 

and  marble  veins  to  any  painted  surface, 
completely  surpassing  all  hand  work, 
on  account  of  its  perfect  re-  T 

semblance  to  the  natural and  varnish 
wood,  and  its  highly  one  yard  takes  five 

artistic  finish.  m‘nutes  >  cost  of  mate- 

rial  only  id.  Send  Is. 6cL 
^or  samP^e  yai‘ds  of  different 
^ Oak  Grains,  or  2S.  6d.  for  sample 
roll  and  samples.  See  Article  in  this 
Paper  of  July  4th,  1891.  Over  100 
designs  in  wood  and  marble.  Various 
shades  and  grains  to  select  from. 

GEORGE  EBIGEE, 

18,  CASTLE  STREET,  FALCON  SQUARE,  LONDON,  E.C. 

Use  only  the  PATENT  Transfer  Graining  Paper. 
BEWARE  of  useless ,  spurious  imitations. 


SUMMARY  OF  CONTENTS: — Casting  and  Founding  in  Iron,  Brass  and  Bronze- Forging  and  Finishing — Sheet  Metal  Working — Soldering 
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zs.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 

J.  H,  SKINNER.  &  CO.,  W  Department,  EAST  DEREHAM. 
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Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 

Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
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London  Warehouse:  12  4,  NEWGATE  ST. 

PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 
TOOL  MAKEIIS ,  DUPLIN. 

Maurice’s  Forceleine 

(See  Notice  in  “Work,"  August  13th,  1892). 

SUPERSEDES  Enamels  and  Paints, 

For  Painting  and  Decorating  Everything. 
Brighter  than  Enamel. 

More  Durable  than  Paint. 


>  OX-POISONOUS 
and  DURABLE. 

In  TINS,  POST  FREE, 

7d.,  is.  3d.,  and  as.  6d. 

Or  of  Oilmen  and  Stores 
Everywhere. 

PORCELEINE  COMPANY , 

LAN  FRANC  STREET,  LAMBETH.  LONDON,  Sjjh 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks.  Slide-rests.  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches, 

&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  pnee  6J.,  post  fre  . 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tue  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised.  Prices  gTeatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  an 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  saw 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203 ,  SHAFTESBURY  AVENUE ,  JV.C. 
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WORK  WORLD. 

A  new  process  for  rope-making  turns  out 
rope  from  straw  and  hemp  at  a  cost  of  Id. 
per  pound.  #  # 

Existing  survey  maps  are  being  severely 
commented  upon,  and  the  Government  is  to 
be  asked  for  better  ones,  which  shall  also  be 
kept  up  to  date. 

*  * 

The  blacksmith  who  discovered  the  new 
method  of  tempering  copper  has  tried  the 
same  process  upon  aluminium  with  perfect 
success.  #  * 

The  Japanese  Government  will  send  to 
the  World’s  Fair  2,000  of  its  middle-class 
citizens  to  learn  about  men  and  things. 
Bravo,  Japan  !  But  where  is  Old  England  1 
*  * 

Polish  workmen  out  on  strike  have  been 
mowed  down  by  Russian  Cossacks,  who 
were  ordered  by  their  general  to  spare  no 
powder,  nor  show  any  mercy  ! 

*  * 

A  Californian  company  have  raised  and 
]  transported  a  block  of  asphaltum  weighing 
[  2£  tons,  which  is  thought  to  be  the  largest 
block  of  this  material  ever  mined. 

*  * 

Tinplate  working  is  going  ahead  in  the 
States.  Private  residences  in  town,  villas 
in  the  suburbs,  and  business  blocks  are 
entirely  fronted  and  finished  with  tinplate, 
plain  and  ornamental. 

*  * 

A  new  sliding  scale  for  steel  workers’  wage 
is  contemplated  in  South  Wales.  The  basis 
asked  for  at  the  Abergavenny  Conference 
was  40  per  cent,  above  the  old  standard  rate 
of  wages.  #  * 

Metal  ceilings  are  obtaining.  The  panels 
are  held  in  place  in  such  a  way  as  to  permit 
of  expansion  and  contraction  without  bend¬ 
ing  or  bulging.  They  give  a  neat  and 
finished  appearance  to  the  ceiling  or  wall. 

#  * 

A  huge  locomotive,  just  completed  for  the 
New  York  Central  Railroad,  weighs  120  tons. 
It  has  a  cylinder  19  in.  by  24  in.,  and  its 
total  length,  including  the  tender,  is  60  ft. 
The  driving  wheels,  four  in  number,  are  7  ft. 
3  in.  in  diameter. 


An  aluminium  bicycle  has  lately  been 
ridden  in  Newcastle.  It  is  an  experiment 
to  test  the  capabilities  of  that  metal.  The 
machine  is  an  ordinary  geared  Safety,  and, 
with  the  exception  of  tires,  spokes,  and 
spring,  is  entirely  made  of  “  the  metal  of 
the  future.”  Its  total  weight,  including 
saddle  and  pneumatic  tires,  is  20  j  lb. 

#  * 
Blackboards  are  being  superseded  in  the 
State  schools  of  America  by  an  enamel  laid 
on  the  school  walls.  Shellac,  powdered 
pumice,  lamp-black,  chrome  green,  and  wood 
alcohol  enter  into  the  composition  of  this 
enamel,  which  dries  on  the  walls  and  board¬ 
ing,  and  forms  a  surface  resembling  black 
slate.  *  # 

Experiments  are  being  made  in  treating 
iron  and  steel  castings  with  a  current  of 
electricity  to  retard  their  solidification,  and 
thus  allow  them  to  become  dense  and  homo¬ 
geneous.  This  method  can  be  used  for  adding 
a  portion  of  metal  to  a  casting  by  making 
the  former  an  electrode,  and  allowing  it  to 
fuse  with  the  latter. 

#  * 

A  smokeless  fuel  is  made  from  coke 
breeze.  It  burns  with  a  brilliant  flame,  is 
smokeless,  and  gives  intense  heat.  Private 
trials  in  a  locomotive  and  a  steamer  have 
given  satisfactory  results.  It  is  made  in  the 
form  of  tenacious  blocks  suitable  for  railway 
or  ocean  transport.  This  utilisation  of  a 
hitherto  waste  product  promises  to  become 
a  thriving  industry. 

*  * 

For  common  use  the  Reaumur  thermo¬ 
meter  has  been  adopted  in  Germany,  but 
recently  a  Ministerial  decree  orders  the 
adoption  of  the  Celsius  centigrade  thermo¬ 
meter  in  hospitals,  lunatic  asylums,  bathing 
places,  and  schools.  In  the  Reaumur  thermo¬ 
meter  the  scale  between  the  freezing  and 
boiling  temperatures  of  water  is  divided 
into  80  parts  ;  in  the  Centigrade  it  is  divided 
into  100  parts. 

*  * 

A  large  increase  in  the  number  of  out-of- 
works  is  feared  during  the  coming  winter. 
The  Salvation  Army  are  therefore  preparing 
to  cope  with  the  inevitable  destitution.  The 
form  of  relief  given  will  be  food,  clothing,  and 
shelter  in  return  for  some  kind  of  work  done 
by  the  applicants.  Gifts  of  cast-off  clothing, 
of  tools,  and  of  orders  for  brushes,  mats, 
furniture,  etc.,  are  invited. 


Technical  crafts  are  to  be  well  represented 
in  the  near  future  at  the  Royal  Agricultural 
HalL  An  Engineering  Exhibition  is  to  be 
opened  in  November,  and  other  exhibitions 
in  course  of  preparation  will  cover  the 
following  trades  : — Wood-working  Machi¬ 
nery  and  Timber,  Textile  Machinery  and 
Products,  Ironmongers,  Laundry  Machinery, 
Furniture  Trades,  Electrical  Machinery  and 
Appliances,  and  Grocers,  Bakers,  and  Manu¬ 
facturing  Confectioners. 

*  * 

Copper  wires,  coated  with  gold,  silver,  and 
brass,  are  used  in  making  the  threads  and 
tinsel  employed  in  the  manufacture  of 
imitation  gold  threads  and  ornaments. 
These  wires  are  drawn  to  a  thinness  rival¬ 
ling  that  of  human  hair,  and  then  passed 
between  steel  rollers,  which  flatten  it  into 
ribbon  before  it  is  wound  over  the  silk  and 
cotton  which  forms  the  core  of  the  thread. 
The  wire  for  this  purpose  is  imported  from 
France  and  Germany,  beca:  se  British  metal¬ 
workers  have  not  yet  been  able  to  cast 
copper  tough  enough  for  the  purpose  ! 

*  # 

Interesting  and  instructive  has  been  the 
experiment  carried  out  in  America  with 
reference  to  the  merits  of  margarine  as  a 
substitute  for  butter.  This  substance  was 
substituted  for  ordinary  butter  in  an  asylum 
of  blind  children  without  their  knowing 
anything  of  the  change.  No  difference  was 
observed  at  first,  but  it  was  soon  noticed 
that  they  gradually  took  less  and  less,  and 
finally  declined  it  altogether.  On  inquiry  it 
was  elicited  that  they  did  not  refuse  it 
because  it  was  objectionable  in  any  way, 
but  simply  that  they  did  not  care  for  it. 

m  * 

Experiments  are  being  made  in  the  manu¬ 
facture  of  glass  for  boiler  gauge  tubes  to 
resist  high  pressures,  and,  as  a  result,  tubes 
of  composite  material  have  been  produced. 
Two  qualities  of  glass  are  used,  having 
different  coefficients  of  expansion.  That 
used  for  the  interior  of  the  tube  has  a  lower 
rate  of  expansion  than  that  of  which  the 
exterior  consists  ;  this,  in  cooling  the  outer 
layer,  contracts  upon  the  inner,  as  a  heated 
wheel  tire  contracts  upon  a  wheel,  and  thus 
the  tube  is  made  stronger  to  resist  internal 
stress  than  if  either  kind  of  glass  were  used 
alone. 
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HAM) -WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 

Testing  the  Curve  of  the  Speculum 

(a)  by  the  Foucault  Shadow- test. 
We  must  now  consider  the  means  by  which 
can  be  ascertained  the  exact  curve  the 
polished  or  semi  -  polished  concave  glass 
possesses.  If  at  any  moment  this  can  be 
known,  the  work  will  cease  to  be  a  matter 
of  blind  chance  or  “rule  of  thumb  for  the 
stroke  can  be  at  once  modified  to  control 
the  curve. 

We  shall  deal  first  with  the  Foucault 
shadow-test,  which  is  applied  to  the  un¬ 
silvered  glass  surface  in  a  closed  and  dark¬ 
ened  room. 

An  artificial  star  is  provided  by  shading 
a  candle  or  lamp  with  an  opaque  screen 
punctured  with  a  very  tiny  hole  opposite 
the  brightest  part  of  the  flame.  The  screen 
may  be  conveniently  made  of  a  thin  metal 
tube  (as  in  b,  Fig.  21),  and  the  hole  may 
be  pierced  by  a  fine  sewing-needle,  after  the 
surface  of  the  metal  has  been  thinned  by 
filing. 

The  mirror  being  then  placed  in  a  dark¬ 
ened  room,  ten  feet  (twice  the  focal  length) 
distant  from  the  lamp,  the  rays  stream  out 
from  the  hole  in  the  screen  (d  in  Fig.  19. 
p.  454),  and  are  reflected  back  and  re¬ 
ceived  entirely  by  the  observer’s  right  eye, 
the  mirror,  though  unsilvered,  appearing 
then  to  be  bright,  like  a  full  moon. 

The  observer  sits  with  the  lamp  close  to 
the  right  side  of  his  face,  and  brings  slowly 
forward,  edgewise,  a  mounted  steel  blade 
(a,  Fig.  21),  so  as  to  cut  right  across  the 
cone  of  reflected  rays.  Part  of  the  full- 
moon  mirror  surface  darkens  as  the  blade 
shuts  away  the  related  rays.  The  shutter  is 
moved  always  from  left  to  right. 

If  the  shutter  be  inside  the  focus,  the 
speculum  will  appear  shaded  (as  in  Fig. 
23,  on  next  page),  for  the  reason  indicated 
in  the  diagram.  If  the  shutter  be  oxdside 
the  focus,  the  appearance  will  be  as  in 
Fig.  24,  where  also  the  cause  is  explained. 
If,  however,  the  shutter  cut  the  rays  exactly 
at  the  focus,  the  mirror  will  present  an 
appearance  as  in  Fig.  25 — i.e.,  a  kind  of 
twilight,  regular  or  irregular,  will 
simultaneously  cover  the  surface, 
and  will  as  simultaneously  fade 
into  blackness  as  the  shutter  is 
moved  more  forward.  The  testing 
is  always  performed  with  the  shut¬ 
ter  in  this  position — exactly  at  the 
focal  point — and  this  point  must 
be  carefully  found  by  experiment. 

It  is  by  the  character  and  the  in¬ 
tensity  of  the  shadows  which  ap¬ 
pear  on  the  mirror,  when  the 
shutter  is  moved  forward  across 
this  focus  of  the  reflected  rays, 
that  the  nature  of  the  mirror- 
curve  is  determined.  In  the  case 
of  a  spherical  mirror,  all  the  rays 
are  equally  affected,  and  the  mirror 
becomes  uniformly  grey  and  black; 
but  in  the  case  of  a  mirror  not 
spherical,  the  focus  is  only  ap- 
jroximate,  and  as  the  shutter 


other  that  of  the  hyperbola.  The  oblate 
sphere  comes  in  order  before  the  sphere,  and 
is  a  curve  which  needs  to  be  deepened  to 
make  it  spherical.  The  hyperbola  lies  at 
the  other  extreme,  and  is  reached  when  the 
spherical  curve  has  been  too  much  modified 
in  the  attempt  to  parabolise. 


Fjg.  21.— A,  tie  Shutter ;  B,  the  Testing  Lamp. 

The  shadow-markings  read  at  the  centre 
of  curvature  fall  naturally  into  three  classes, 
though  it  requires  experience  in  testing  to 
decide  where  the  distinctive  shading  of  the 
one  class  merges  into  that  of  the  other,  so 
delicate  is  the  test. 

The  classes  are  : — 

(a)  The  oblate  sphere  (Fig.  26). 


obliquely  on  the  mirror  from  right  to  left, 
the  direction  opposite  to  that  in  which  the 
shutter  moves.  Then  (as  in  a  lunar  moun¬ 
tain)  the  existence  of  shade  will  import  the 
existence  of  a  hill  to  cast  the  shade,  and 
the  degree  of  intensity  of  light  and  shadow 
will  give  one  an  indication  of  the  magni¬ 
tude  of  the  hill.  This  will  be  understood 
by  a  reference  to  the  diagrams.  In  the 
sphere  (Fig.  28),  where  the  shade  is  diffused 
and  regular,  the  section  given  is  flat,  while 
in  the  oblate  sphere  (Fig.  26)  there  is  a 
noticeable  elevation  at  centre  and  edge ; 
and  this  order  is  reversed  in  the  ellipse, 
parabola,  and  hyperbola  (Fig.  28). 

Let  us  see  how  these  things  guide  the 
speculum  worker. 

To  reduce  the  oblate  sphere  (Fig.  26)  to 
the  sphere  (Fig.  27)  it  is  necessary  to  polish 
away  the  central  hill  and  the  raised  edges. 
For  a  reason  which  it  would  need  much 
space  and  several  diagrams  to  explain, 
these  two  things  can  be  accomplished  by 
the  one  process  of  carefully  deepening  the 
mirror  from  centre  to  edge.  As  the  hill 
disappears,  so  the  edge  elevations  will  dis¬ 
appear. 

In  other  words,  if  the  speculum — as  is  very 
probable  and  most  desirable — shows,  under 
test,  marked  shadows  of  the  character  of 
Fig.  26,  work  should  be  continued  with  a 
short,  straight  stroke,  carefully  testing  at 
intervals  until  the  polish  be  complete.  Then 
the  stroke  may  be  slightly  lengthened,  and 
the  curve  carried  cautiously  past  the  sphere 
until  the  faintest  possible  indication  of  the 
parabolic  shadow  appears  (as  in  Figs.  29  or 
30),  either  of  which  shadow-figures  might 
be  shown  by  a  perfect  mirror — the  fainter 
shadow  being  proper  to  a  speculum  of  long 
focus,  and  the  stronger  shadow  proper  to 
one  of  short  focus.  In  any  case,  the  speculum 
at  such  a  stage  should  be  tested,  in  the 
test-tube,  on  a  star. 

If,  on  the  contrary,  the  shadow,  as  in  Fig. 
28,  be  noticeably  marked,  or,  indeed,  appear 
at  all  before  polish  is  complete,  immediate 
steps  must  be  taken,  by  the  use  of  one- 
fourth  (or  less)  rigidly  straight  strokes,  to 
bring  back  the  curve  towards  the  sphere — to 
wear  away,  that  is,  the  slight  elevation  be¬ 
tween  the  centre  and  the  edge. 

It  is  because  of  the  difficulty  of  this  last 
task  (so  difficult  that  it  sometimes 
necessitates  a  return  to  the  final 
stage  of  fine  grinding)  that  it  is 
desirable  to  test  the  mirror  early, 
directly  polish  begins  to  appear,  so 
that  the  proper  stroke  may  be  used 
in  the  polishing  from  the  com¬ 
mencement. 


F 

blocks  away  certain  rays  and  leaves  others 
free  to  enter  the  eye,  some  parts  of  the 
mirror  surface  only  are  darkened. 

Of  the  curves,  it  will  be  remembered  that 
the  sphere  deepens  to  the  ellipse,  and  the 
ellipse  to  the  parabola.  There  are,  however, 
two  other  curves,  which,  for  clearness,  I 
omitted  before  to  mention.  One  is  the 
curve  of  the  oblate  (or  flattened)  sphere,  the 


Fig.  22. — Testing  the  Speculum  by  the  Foucault  Test. 

( b )  The  sphere  (Fig.  27). 

(c)  The  ellipse,  parabola,  hyperbola  (Fig. 
28). 

In  the  third  division  the  shadow-markings  i 
are  identical  in  each  case,  the  classification  : 
depending  only  upon  the  intensity  of  light  i 
and  shade. 

If  desired,  a  section-surface  may  be  pro¬ 
jected  by  imagining  light  as  streaming  1 


NICKEL  PLATING. 

The  bath  is  made  of  1,000  parts  of 
pure  sulphate  of  nickel,  750  parts 
of  neuter  tartrate  of  ammonia,  and 
5  parts  of  gallic  acid  in  35  pints 
of  water.  The  neuter  tartrate  of 
ammonia  is  obtained  by  satura¬ 
tion  of  a  solution  of  tartaric  acid 
by  ammonia.  The  salt  of  nickel 
must  be  neuter.  The  entire  mix¬ 
ture  is  first  dissolved  in  5J  pints  to  7  pints, 
and  then  boiled  for  about  a  quarter  of  an 
hour,  after  which  it  is  diluted  with  water 
until  there  are  35  pints  of  liquid,  which  is 
filtered.  The  nickel  is  very  white,  soft,  and 
homogeneous  ;  no  wrinkles  are  visible  on 
the  surface  ;  the  price  is  little  more  than 
that  of  copper.  Only  a  slight  current  is 
required. — La  Metallurgie. 
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PHOTOGRAPHIC  EXPERIMENTS. 

CUEIOUS,  AMUSING,  AND  INSTRUCTIVE. 

BY  WALTER  E.  WOODBURY. 

Statuette  Portraits  —  Wide-angle  Studies  — 
Photography  and  Decep¬ 
tion — Prints  on  Japanese 
Paper — To  Make  Distilled 
Water— Photographing  in 
the  Street— How  to  Copy 
a  Picture. 

Statuette  Portraits. — These 
have  rather  a  peculiar  effect, 
and  are  easily  made.  Obtain 
an  ordinary  pedestal,  suit¬ 
able  for  a  life-size  head,  and 
place  it  on  the  edge  of  a 
high  table  or  wooden  stand. 

The  background  should  be 
of  black  or  red  cloth,  so 
as  not  to  be  actinic.  The 
person  to  be  photographed 
stands  behind  the  bust,  and 
a  white  cloth,  draped  round 
the  shoulders,  and  so  neatly 
arranged  that  it  apparently 
forms  part  of  the  pedestal 
itself.  All  other  parts  are 
carefully  hidden  by  pieces 
of  black  cloth.  The  next 
operation  is  to  powder  the 
hair  and  face  with  rice- 
powder,  so  as  to  give  a 
marble  -  like  appearance. 

The  photograph  is  made, 
and  should  give,  in  print¬ 
ing,  a  perfect  marble-like 
statuette  on  a  black  ground. 

If  any  other  parts  not  re¬ 
quired  show  themselves, 
they  should  be  cut  out,  so 
as  to  print  quite  black. 

Another  method,  obviat¬ 
ing  the  necessity  of  a  black 
background,  is  to  make  the 
photograph  without  it,  and 
to  cut  away  from  the  nega¬ 
tive  all  the  film,  save  the 
head,  shoulders,  and  pedes¬ 
tal  ;  or  to  block  it  all  out, 
except  this,  to  print  quite 
white,  and,  by  a  second 
printing,  darken  the  ground, 
keeping  the  printed  statuette 
portrait  covered  over. 

Wide-angle  Studies. — As 
is  well  known,  a  wide-angle 
lens  is  intended  for  use  in 
confined  situations.  For  in¬ 
stance,  in  photographing  a 
building  in  a  narrow  street, 
we  could  only  go  as  far 
away  from  it  as  the  build¬ 
ings  on  the  opposite  side  permitted,  and 
this  would,  perhaps,  include  only  the  door¬ 
way  of  the  building  intended  to  be  photo¬ 
graphed.  With  a  wide-angle  lens,  however, 
it  would  be  possible  to  photograph  on 
the  plate  the  whole  of  the  building.  The 
only  drawback  to  the  use  of  these  lenses  is 
their  untruthful  representation  and  false 
perspective ;  therefore,  they  should  never  be 
used  except  when  unavoidable.  Indeed,  so 
exaggerated  is  the  perspective  at  times,  that 
it  is  possible  to  make  the  most  amusing 
photographs  by  photographing  objects  near 
to,  with  a  lens  possessing  an  angle,  say, 
of  100  degrees.  The  effect  it  has  is  that  it 
enlarges  objects  near  to,  and  diminishes 
them  to  an  alarming  extent  as  they  recede 
from  the  camera.  For  instance,  a  boy  wheel¬ 
ing  a  barrow  would  appear  in  this  manner  : 
The  barrow  would  be  of  apparently  gigantic 
proportions,  stretching  away  for  miles,  with 
a  little  tiny  boy  at  the  end,  apparently 


trudging  along  with  a  barrow  thousands  of 
times  his  own  weight.  A  rider  on  horseback 
has  also  a  comical  effect.  The  horse’s  head  is 
out  of  ail  proportion  to  the  small  dimensions 
of  its  rider  and  its  still  smaller  hind  quarters. 


Specula  for  Newtonian  Telescope.  Fig-.  23.— Shadow  with  Shutter  inside  the 
Focus.  Fig.  24.— Shadow  with  Shutter  outside  the  Focus.  Fig.  25. — Shadow 
with  Shutter  at  the  Focus  (of  a  Spherical  Mirror).  Fig.  26.— The  Oblate 
Spheroid.  Fig.  27.— The  Sphere.  Fig.  28.— The  Hyperbola. 

With  a  very  wide-angle  lens  it  is  also 
possible  to  make  a  photograph  of  a  little 
suburban  garden,  and  it  will  appear  to 
resemble  a  park  or  palace  grounds.  This 


Fig.  29  Fig-.  30 

Fig.  29.— The  Parabola  (Long  Focus).  Fig.  30.— 
The  Parabola  (Short  Focus). 

is  a  trick  often  adopted  by  auctioneers  and 
estate  agents,  so  that,  in  viewing  photos  of 
property,  it  is  really  impossible  to  form  any 
safe  idea  regarding  the  place  itself. 


Photography  and  Deception.  —  Another 
method  giving  results  somewhat  similar  to 
those  obtained  by  wide-angle  lenses  is  to 
photograph  an  object  near  to,  and  another 
far  away,  in  such  a  manner  that  they  will 
appear  together,  only  that 
the  former  will,  of  course, 
be  of  exaggerated  propor¬ 
tions.  Thus,  for  instance, 
you  and  your  friend  Jones 
have  been  out  fishing  to¬ 
gether,  and  realised  the 
truth  of  the  old  saying 
about  anglers — i.e.,  “a  worm 
at  one  end  of  a  rod  and  a 
fool  at  the  other.”  You  have, 
however,  managed  to  catch 
a  fish  (any  sort  will  do) 
about  the  dimensions  of  a 
good-sized  sprat.  It  is  the 
usual  custom  of  anglers,  I 
believe,  to  view  their  cap¬ 
tures  through  magnifying- 
glasses  before  discoursing 
upon  them.  A  better  plan, 
however,  is  to  photograph 
your  fish,  and  then  there  can 
be  no  dispute  whatever,  be¬ 
cause  it  is  the  popular  belief 
that  photography  cannot  lie. 
However,  all  that  is  neces¬ 
sary  is  to  hang  the  fish  in 
front  of  the  camera  to  the 
bough  of  a  tree,  we  will  say, 
with  a  piece  of  black  thread. 
You  then  retire  several  paces 
behind  it,  holding  up  your 
arm  as  if  you  were  holding 
the  fish.  Your  friend  will 
then  adjust  the  camera  so 
that  the  fish  just  comes 
under  your  hand,  focuses, 
places  a  very  small  stop 
on,  so  as  to  get  everything 
sharply  defined,  and  makes 
the  necessary  exposure.  Thus 
it  is  possible,  with  a  little 
trouble,  to  obtain  everlast¬ 
ing  records  of  your  marvel¬ 
lous  day’s  sport,  for  you 
can  easily  make  yourself 
appear  to  be  holding  a  fish 
of  gigantic  proportions — say, 
5  ft.  long,  or  so. 

Prints  on  Japanese  Pa¬ 
per. —  Borne  very  effective 
results  can  be  obtained. 
Procure  some  thin  Japanese 
paper,  and  salt  it  by  draw¬ 
ing  it  through  a  solution 
made  by  dissolving  1  oz.  of 
gelatine  and  20  oz.  of  water, 
and  adding  to  this  100  grains  of  ammonium 
chloride  dissolved  in  as  small  a  quantity  of 
water  as  possible,  and  to  this  mixture  is 
then  added  5  oz.  of  a  ten  per  cent,  alcoholic 
solution  of  gum  juniper,  sandarach,  or  other 
white  resin  with  vigorous  agitation.  The 
paper,  after  drying,  is  floated  in  a  sensitising 
bath,  made  by  mixing  an  ordinary  ten  per 
cent,  ammonia  nitrate  of  silver  with  an  equal 
volume  of  the  same  bath  neutralised  with 
acid.  After  sensitising,  the  paper  is  again 
dried,  when  it  can  be  printed,  toned,  fixed, 
etc.,  in  the  usual  manner.  The  best  effects 
in  printing  are  obtained  by  using  a  large 
piece  of  paper,  and  masking  the  negative 
all  round.  If  any  difficulty  be  found  in 
drying  the  paper  after  the  different  opera¬ 
tions,  it  should  be  attached  all  round  the 
edges  to  light  wooden  frames. 

To  Make  Distilled  Water. — There  are 
many  photographic  formula;  in  which  dis¬ 
tilled  water  is  recommended,  owing  lo  its 
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freedom  from  all  foreign  matter  likely  to 
have  an  injurious  effect.  Distilled  water  is 
only  condensed  steam,  and  very  easy  to  ob¬ 
tain.  Get  an  old  saucepan,  and  solder  into 
the  lid  a  long  piece  of  tin  pipe,  carrying  this 
into  a  pickle-jar  placed  in  a  bucket  of  cold 
water.  The  saucepan  is  placed  on  the  fire, 
or  a  lamp  placed  beneath  it,  when  the  steam 
will  condense  in  the  pickle-jar,  distilled 
water  being  the  result. 

Photographing  in  the  Street.- — Only  a 
photographer  knows  the  trouble  and  annoy¬ 
ance,  when  photographing  in  public  places, 
caused  by  the  crowd  of  unsoaped  who  per¬ 
sist  in  standing  right  in  front  of  the  camera, 
usually  in  a  stiff,  unnatural  attitude,  that 
would  ruin  the  best  picture  imaginable.  A 
very  good  plan  to  avoid  this  annoyance  is 
the  following  : — Focus  your  camera  on  the 
desired  object,  and  note  exactly  the  position 
of  the  camera  on  the  tripod.  Then  appear 
as  if  to  alter  your  intention,  and  turn  the 
camera  round  in  the  opposite  direction,  and 
await  the  result.  Very  soon 
the  crowd  of  interested  per¬ 
sons  will  gradually  have 
slid  round  in  front  of  the 
lens  again.  Place  the  slide 
in  prepared,  turn  the  camera 
smartly  back  to  its  original 
position,  and  make  your  ex¬ 
posure— and  smile. 

How  to  Oopg  a  Picture. 

— To  copy  a  picture,  print, 
photograph,  etc.,  first  mount 
it  smoothly  on  a  flat  surface, 
or,  if  this  is  undesirable,  pin 
it  flat  to  a  board.  Fix  the 
board  up  perfectly  square 
with  the  camera,  so  that, 
with  a  piece  of  string,  the 
distance  measured  from  the 
centre  of  the  lens  (lens-cap, 
to  avoid  dirtying  the  glass) 
to  each  of  Che  four  corners 
of  the  picture  should  be 
equal.  A  good  plan  is  to 
fix  the  upright  board  hold¬ 
ing  the  picture  to  a  table 
or  bench,  so  that  the  camera 
can  be  slid  along,  and  main¬ 
tain  its  correct  position  at 
any  distance.  A  small  stop 
will  bring  the  image  sharp 
all  over.  A  clear  and  even 
light  is  required,  without  any  shadows  or 
false  reflections.  Use  a  slow  plate,  give 
full  exposure,  and  use  a  developer  strong 
in  bromide  and  pyro. 


>V  R I NK1ES. 

Waterproof  Paper. — Take  24  oz.  of 
alum  and  4'oz.  of  white  soap,  and  dissolve 
in  2  lb.  of  water  and  2  oz.  of  gum-arabic  ; 
then  dissolve  6  oz.  of  ordinary  glue  in  2 
lb.  of  water,  and  when  all  the  articles  are 
thoroughly  dissolved  mix  all  the  ingredi¬ 
ents  together  into  a  vessel,  and  when  you 
want  to  prepare  the  paper  make  the  solu¬ 
tion  warm  and  dip  the  sheets  of  paper 
into  it,  and  then  hang  the  sheets  of  paper 
so  prepared  on  a  line  and  leave  them  to 
dry. 

Summer-house  Felt.  —  To  waterproof 
felt  for  a  summer-house,  melt  one  pound  of 
pitch  in  half  a  gallon  of  Stockholm  tar. 
Apply  boiling  hot,  and  as  the  work  proceeds 
strew  it  freely  with  dry  sand  and  brush  it 
over  with  a  coarse  broom.  A  little  tallow 
added  to  above  will  cause  it  to  flow  more 
freely. 


OHO  HAL  APPARATUS:  HOW 
MAKE  AND  USE  IT. 

BY  H.  B.  STOCKS. 


TO 


Decomposition  of  Watek  by  the  Electric 
Current — Apparatus  Used— Voltameter  : 
How  to  Make,  and  Materials  Required 
for  Collecting  the  Mixed  Gases  and 
Gases  Separately  —  Apparatus  to  Show 
Formation  of  Water  :  How  to  Make  — 
Simpler  Form  without  Special  Apparatus 
—Apparatus  for  Distilling  and  Condens¬ 
ing  Water — Method  of  Connecting  Con¬ 
densers  to  Tap  and  Sink. 

Following  up  our  experiments,  water  is  the 
next  body  that  attracts  our  attention.  It  is 
known  to  many  people  that  water  is  com¬ 
posed  of  hydrogen  and  oxygen,  and  this 
may  be  proved  by  using  the  apparatus 
shown  at  Fig.  1,  which  is  called  a  voltameter, 
because  by  means  of  it  the  two  gases  which 
are  evolved,  when  measured,  show  the 
strength  of  the  electric  current  used.  To 


Chemical  Apparatus.  Fig.  1.— Voltameter.  Fig.  2.— Other  Form  of  Voltameter. 
Fig.  3. — Binding  Screw.  Fig.  A — Apparatus  for  showing  Formation  of  Water. 
Fig.  5. — Alternative  Form.  Fig.  6.— Still  and  Worm  Condenser.  Fig.  7.— Retort 
and  Liebig’s  Condenser.  Fig.  8. — Condenser  with  Funnel. 


make  this  apparatus,  you  will  require  an 
eight-ounce  wide-mouth  bottle,  a  cork  to  fit, 
some  of  the  narrow  glass  tube,  two  pieces 
of  platinum  foil  1  in.  by  £  in.  (costing  6d.  or 
9d.),  two  pieces  of  platinum  wire  1|  in.  long 
(costing  about  3d.),  a  little  mercury  (loz.,  cost¬ 
ing  about  3d.),  and  a  piece  of  stout  iron  wire. 
Cut  off  a  portion  of  the  tube  5  in.  long  and 
bend  to  a  curve  ;  round  off  the  ends  in  the 
flame.  Cut  another  portion  8in.  long,  and  draw 
out  in  the  centre  as  for  the  test  tube,  and 
cut  off  the  capillary  tube,  so  as  to  have  two 
tubes  with  pointed  ends.  Now  pierce  each 
piece  of  platinum  foil  with  a  tiny  hole,  push 
through  each  a  platinum  wire,  and  secure  by 
twisting.  Take  one  of  the  pointed  tubes, 
and  pass  the  wire  through  into  the  tube  ; 
hold  the  foil  with  pliers,  heat  up  the  point 
of  the  tube,  and  as  the  glass  melts  force  the 
foil  against  it  so  that  the  edge  may  adhere. 
When  the  tube  has  entirely  sealed  up,  smoke 
and  cool ;  the  platinum  wire  should  project 
inside  the  tube,  and  the  end  be  quite  free 
from  melted  glass.  Proceed  with  the  second 
one  in  the  same  manner.  These  are  the  two 
poles  of  the  voltameter. 

Bore  three  holes  in  the  cork  to  fit  the 
tubes,  and  place  as  shown  in  the  figure;  pour 
a  little  mercury  into  each  tube  containing 


wires,  and  cut  off  two  pieces  of  iron  wire : 
curve  the  ends  into  a  crook  shape  and 
brighten  with  sand-paper,  then  place  one  into 
each  of  the  tubes,  pressing  them  down  in 
the  mercury  ;  the  connection  is  made  with  a 
battery  by  means  of  these  wires,  and  the 
junction  is  at  once  broken  by  taking  out 
one  of  the  iron  wires.  The  bottle  is  partly 
filled  with  dilute  sulphuric  acid,  sufficient  to 
cover  the  two  pieces  of  foil,  and  the  gas  as 
it  is  evolved  passes  out  by  the  exit  tube,  and 
may  be  conveyed  to  a  tube  or  jar  by  means 
of  a  long  glass  tube  connected  to  the  exit 
by  means  of  a  rubber  tube.  An  easier  plan 
would  be  to  draw  the  Pt.  wires  through 
the  cork,  and  connect  them  direct  with  the 
battery  wires,  or  by  means  of  binding 
screws ;  but  the  platinum  wires  become 
brittle,  and  after  once  or  twice  breaking  are 
too  short  to  use  again.  I  prefer  the  first 
plan.  Two  Bunsen  or  Grove’s  cells  will  give 
sufficient  current. 

The  mixed  gases  may  be  collected  in  a 
stout  soda-water  bottle  and 
exploded  to  show  the  re¬ 
markable  action  ;  but  the 
bottle  had  better  be  corked 
and  rolled  up  in  a  towel 
with  the  mouth  out,  the 
cork  removed,  and  a  taper 
applied,  holding  the  mouth 
away  from  the  operator. 
The  explosion  is  a  very 
loud  one,  but  I  have  never 
heard  of  any  accident  from 
the  experiment.  The  bottle 
must  be  thick,  otherwise  it 
will  be  shattered. 

To  collect  the  two  gases 
separately,  the  apparatus 
shown  at  Fig.  2  is  used. 
This  may  be  made  in  the 
following  manner  : — Procure 
a  large  bottle,  say  half  a 
gallon  circular  bottle — any 
kind  will  do ;  even  a  cracked 
one  would  be  an  advantage, 
provided  the  neck  and  top 
part  were  sound.  Pour 
water  into  the  bottle  until 
it  is  about  four-fifths  full, 
stand  the  bottle  on  a  table, 
and  with  a  pen  follow  on 
the  outside  the  line  of  water 
seen  on  the  inside  of  the 
bottle  :  this  will  ensure  an  even  line,  the 
ends  of  which  will  meet ;  empty  the  water 
out  of  the  bottle,  and  allow  the  ink 
mark  to  dry.  If  there  is  no  crack  in 
the  bottle,  we  must  proceed  to  make  one. 
For  this  purpose  a  glass  rod  must  be 
heated  and  placed  upon  the  bottle  some- 
w'here  lower  down  than  the  ink  mark ;  a 
drop  of  water  is  then  allowed  to  fall  upon 
the  hot  place,  and  the  alternate  heating  and 
cooling  proceeded  with  until  a  crack  has 
formed.  The  rod  is  heated  and  placed 
directly  in  front  of  the  crack,  and  moved 
along  towards  the  ink  line  ;  the  crack  will 
follow  ;  the  rod  is  again  and  a^ain  heated, 
and  the  crack  led  on  to  and  then  straight 
round  on  the  line,  taking  care  to  hold  the 
neck,  as  it  is  that  part  which  we  want ;  it  is 
probable  that  the  crack  will  not  proceed  all 
the  way  round.  There  is  generally  about  an 
eighth  of  an  inch  which  will  not  crack,  because 
the  tension  upon  the  glass  has  now  been  re¬ 
lieved  ;  a  slight  pressure  will,  however,  break 
it,  and  the  inner  and  outer  sharp  edges  are 
taken  off  with  a  file,  or  the  edge  is  made 
smooth  upon  a  stone  with  ground  emery 
and  water. 

A  cork  with  two  holes  is  fitted  to  the  neck 
of  the  bottle,  and  two  small  pieces  of  tube 
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two  inches  long,  fitted  with  platinum  foil 
and  wire,  as.  in  the  last  example,  but  with 
the  wire  projecting  about  one  inch  from  the 
end  of  the  tube,  are  inserted  in  the  holes.  A 
couple  of  binding  screws  (costing  8d.)  are 
now  obtained.  (Fig.  3),  and  each  is  fixed  to 
a  platinum  wire  by  coiling  the  wire  tightly 
upon  the  lower  screw  ;  the  screws  are  then 
pushed  into  the  tubes,  and  held  there  by 
filling  with  bicycle  cement,  which  latter  wiil 
be  found  very  useful  for  many  purposes. 
The  battery  may  then  be  connected  to  the 
binding  screws.  The  apparatus  may  be 
held  in  the  ring  of  a  retort  stand,  and  it  is 
nearly  filled  with  water,  acidulated  with  sul¬ 
phuric  acid ;  two  small  test  tubes,  filled  with 
the  same,  are  inverted  over  the  pieces  of  foil, 
and  the  two  gases  collected  separately.  It 
will  be  seen  that  the  volume  of  the  gas  is 
double  in  the  one  tube  to  that  in  the  other ; 
thus  the  volumetric  composition  of  water 
may  be  noted,  and  the  two  gases  examined. 

To  show  the  formation  of  water  by 
burning  hydrogen  in  air,  the  apparatus 
shown  at  Fig.  4  may  be  used.  This  appara¬ 
tus  consists  of  a  jet  from  which  to  burn  the 
hydrogen,  a  V-shaped  tube,  a  small  test  tube 
fitting  this  V-shaped  tube  loosely,  and  a 
bent  tube  with  a  funnel-shaped  opening. 
As  the  flame  of  hydrogen  is  an  intensely  hot 
one,  it  will  be  necessary  to  protect  the  jet 
with  a  small  piece  of  platinum  foil,  other¬ 
wise  it  will  be  rapidly  melted  up,  and  be¬ 
come  closed.  Draw  out  a  short  piece  of  the 
narrow  glass  tube  in  the  same  manner  as 
the  test  tube,  and  cut  in  two  ;  procure  a  bit 
of  platinum  foil  three-quarters  of  an  inch 
by  half  an  inch,  roll  it  up  into  a  conical 
tube  upon  the  point  of  a  lead  pencil  or  on 
the  tube  itself,  then  slip  it  upon  one  of  the 
glass  jets,  and  cut  off  any  of  the  capillary 
tube  which  might  project  beyond  the  plati¬ 
num;  heat  up  the  glass  and  platinum  in  a 
Bunsen  burner,  and  the  two  will  adhere 
firmly  ;  the  platinum  will  prevent  the  glass 
melting.  This  jet  must  be  attached  to  the 
hydrogen  apparatus,  and  a  steady  current  of 
gas  must  be  coming  off.  The  V-shaped  tube 
may  be  made  from  tubing  of  one  inch 
diameter.  Cut  off  ten  inches  of  it,  and 
having  made  a  welt  upon  each  end  in  the 
same  manner  as  the  test  tube,  commence 
heating  it  in  the  blowpipe,  turning  it  all 
the  time,  and  when  sufficiently  soft,  bend 
it  slightly,  and  during  the  bending  place  a 
finger  upon  the  short  end  and  blow  gently  at 
the  other,  so  as  to  prevent  the  glass  falling 
in  :  which  very  often  happens  when  bending- 
tube  of  this  diameter.  It  is  most  probable 
that  this  plan  may  be  found  difficult.  In  that 
case,  place  a  piece  of  cork  in  one  end  of  the 
tube,  and  in  the  other  a  cork  fitted  with  a 
short  piece  of  glass  tube,  to  which  is  con¬ 
nected  a  piece  of  india rubber  tube  long 
enough  to  reach  to  the  mouth  ;  by  means  of 
this  a  gentle  blowing  maybe  kept  up  during 
the  time  of  bending,  and  after  a  little  prac¬ 
tice  no  difficulty  will  be  found  in  making  a 
neat  bend.  A  piece  of  tubing,  three-eighths 
of  an  inch  diameter  and  six  inches  long,  is 
now  taken,  and  one  end  of  it  opened  out  by 
means  of  a  long  tapering  charcoal  cone  into 
a  funnel  shape,  and  the  tube  is  then  bent  as 
shown.  After  cooling,  it  is  connected  to  the 
V  tube  by  means  of  a  cork.  A  small  test  tube 
filled  with  cold  water  is  placed  in  the  other 
end  of  the  V-shaped  tube  :  this  serves  to 
condense  the  water  formed  by  burning 
hydrogen  under  the  inverted  funnel. 

For  those  who  do  not  wish  to  make  this 
apparatus,  the  gas  may  be  burnt  under  a  gas 
jar,  and  the  water  allowed  to  drop  into  a 
small  basin  placed  to  receive  it.  (Fig.  5.)  _ 

Water  never  occurs  in  a  pure  state  in 


nature  :  it  is  always  more  or  less  contamin¬ 
ated  with  mineral  and  organic  matters 
which  it  has  dissolved.  It  is  necessary, 
therefore,  for  chemical  use  that  the  water 
should  be  purified ;  for  this  purpose  distilla¬ 
tion  is  resorted  to.  Upon  distilling  water, 
most  of  the  impurities  are  left  in  the  still  or 
retort,  but  ammonia  and  volatile  organic 
matter  distil  over  with  the  water.  To  free  the 
water  from  ammonia,  collect  the  first  small 
portion  separately,  and  throw  it  away  before 
collecting  the  bulk  ;  if  the  original  water  was 
fairly  pure  there  will  be  no  ammonia  after 
100  c.c.  have  distilled  over.  To  rid  the 
water  of  the  volatile  organic  matter  (which 
is  very  seldom  necessary),  the  distilled  water 
must  be  again  distilled  with  a  small  quantity 
of  a  solution  of  potassium  permanganate 
made  alkaline  with  caustic  potash  :  this 
re-agent  destroys  the  organic  matter.  The 
distillation  of  the  water  must  never  be  car¬ 
ried  so  far  that  the  residue  becomes  dry. 

Two  forms  of  apparatus  are  in  use  for  the 
distillation  of  water  :  the  still  and  worm 
condenser,  and  the  retort  with  Liebig’s  con¬ 
denser.  On  looking  back,  it  will  be  found 
that  I  have  given  one  correspondent  a 
sketch  of  a  cheap  still,  which,  however,  did 
not  include  the  worm  condenser,  which  is 
simply  a  coil  of  tin,  or  tin-lined  pipe  placed 
in  a  tub  of  water  which  is  kept  cool  by  a 
flow  of  the  latter.  This  condenser  is  con¬ 
nected  to  the  still,  and  the  condensed  water 
drops  from  the  end  of  the  pipe,  which  is 
carried  through  the  side  of  the  tub  near 
the  bottom. 

In  using  a  still,  it  will  be  necessary  to  ask 
permission  from  the  Inland  Revenue  autho¬ 
rities,  even  though  the  still  may  be  only 
used  for  distilling  water  ;  otherwise,  a  person 
is  liable  to  be  prosecuted  for  not  having  a 
licence.  This  happened  to  a  chemist  only 
a  short  time  ago. 

The  retort  is  the  second  form  of  apparatus 
used  for  distilling  water,  and  when  of  large 
capacity  is  fully  equal  to  a  still.  The  water  is 
condensed  by  means  of  a  Liebig’s  condenser, 
which  was  described  in  Work,  Vol.  IV., 
p.  10,  and  therefore  need  not  further  be  com¬ 
mented  upon.  The  arrangement  of  the 
apparatus  is  shown  at  Fig.  7. 

It  will  be  necessary  in  distilling  water  to 
have  a  constant  flow.  If  the  position 
of  the  still  or  retort  is  near  enough  to  a 
tap,  the  best  connection  is  made  by  means 
of  “  composite  ”  pipe  of  about  one-eighth  of 
an  inch  internal  diameter,  which  may  be 
bought  of  lead  and  sheet-lead  dealers,  etc., 
and  costs  only  about  M.  per  foot.  This 
tube  may  be  bent  in  any  direction  similar 
to  lead  pipe.  A  piece  of  indiarubber  tube  is 
put  upon  the  tap  and  wired  ;  to  this  is  wired 
a  piece  of  glass  tube  half  an  inch  in 
diameter,  drawn  out  slightly  at  one  end,  and 
the  glass  tube  is  fixed  to  the  composite  pipe 
by  means  of  a  smaller  piece  of  rubber  tube ; 
it  would  be  found  inconvenient  to  connect 
the  composite  pipe  directly  to  the  tap,  owing 
to  their  different  diameters.  Next  connect 
the  other  end  of  the  composite  pipe  to  the 
tube  A  (Fig.  7).  Connect  another  piece  of 
composite  to  B,  and  carry  it  alongside  the 
first  pipe  back  to  the  sink  down  which  the 
water  flows  after  going  through  the  con¬ 
denser.  In  the  case  of  the  still,  a  small  flow 
is  allowed  to  drop  into  the  funnel,  going 
down  to  the  bottom  of  the  tub,  and  dis¬ 
placing  the  warmer  water  at  the  exit  pipe 
at  the  top.  If  all  the  rubber  tubes  are 
wired  on,  a  very  good  pressure  may  be  kept 
up,  but  care  must  be  taken  not  to  make  it 
excessive,  otherwise  the  rubber  tube  at  the 
top  will  be  blown  out  into  a  balloon  and 
burst ;  a  slight  flow  is  all  that  is  necessary. 


In  the  Liebig’s  condenser  the  reason  for 
running  the  cold  water  in  at  the  end 
furthest  from  the  retort  is  that  the  inner 
tube  being  of  glass,  and  having  steam  in  the 
interior,  will  not  stand  a  current  of  cold 
water  played  in  at  B,  but  the  water  passing 
in  at  a  is  slightly  warmed  as  it  passes 
through  the  condenser,  and  therefore  the 
glass  is  not  fractured.  If  there  is  no  con¬ 
venient  tap,  then  the  next  best  thing  is  to 
have  a  large  barrel  or  receptacle  of  some  kind 
with  a  tap,  and  placed  upon  a  shelf  over  the 
distilling  apparatus,  and  to  fill  it  before 
commencing,  then  the  condenser  will  require 
to  be  slightly  modified,  and  have  a  metal 
funnel  fixed  upon  a  tube  (Fig.  8)  long  enough 
to  reach  above  the  highest  point  of  the  con¬ 
denser,  and  the  waste  water  must  be  run 
into  a  bowl  or  tub  under  the  bench.  In 
this  case  the  water  may  be  allowed  to  drip 
only,  so  as  to  economise  it ;  the  condensation 
will  be  sufficient  if  the  water  in  the  receiver 
is  not  appreciably  warm  to  the  hand. 


ROASTER  AND  BAKER. 

An  improved  roaster  and  baker  is  repre¬ 
sented  in  the  illustration.  The  utensil  is 
made  of  sheet  steel,  in  three  sizes,  which 
nest  closely.  The  fittings  and  attachments 
are  also  composed  of  heavy  gauge  sheet 
steel.  It  is  claimed  that  cooking  by  means 


America  i  Roaster  and  Baker. 


of  this  roaster  is  the  most  effective  and 
economical  method  possible,  as  the  steam 
produced  by  the  process  cannot  escape,  but 
is  absorbed  by  the  article  in  the  case,  and 
acts  as  a  basting.  The  manufacturers  state 
that  as  there  is  no  evaporation  there  is 
no  shrinkage  or  loss  of  weight,  and  all  the 
flavour  and  nutritious  qualities  of  the  food 
are  retained,  while  the  food  cannot  be 
spoiled  by  careless  cooks,  the  roaster  itself 
doing  the  cooking  if  placed  in  a  well-heated 
oven.  Like  most  of  these  good  things,  it  is 
an  American  idea. 


Filling  for  brass  signs  and  name-plates, 
which  will  stand  exposure  to  sun,  weather, 
and  cleaning  with  acids,  is  made  by  melting 
together  2  parts  each  of  gutta  percha  and 
asphaltum,  and  adding  1  part  of  shellac. 
It  may  be  mixed  with  smalt,  vermilion, 
or  other  pigment,  and  should  be  used 
hot. 

Varnish  for  Preservation  of  Flowers. 
— Ether,  500  parts ;  transparent  copal,  20 
parts ;  sand,  20  parts.  The  flowers  are  to 
be  immersed  in  this  varnish  for  two  minutes, 
then  allowed  to  dry  for  ten  minutes,  and  the 
treatment  repeated  five  or  six  times. 
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HALL  CHAIR. 

BY  EDWARD  C.  ROE. 

Probably  one  of  the  most  severely  criticised 
— mentally,  it  may  be — pieces  of  furniture 
in  a  house  is  the  hall  chair.  One 
is  apt  to  criticise  a  piece  of  furni¬ 
ture  very  minutely  when  com¬ 
pelled  to  sit  on  a  similar  article 
or  stand  thereby  for,  as  is  often 
said,  a  few  minutes,  but  what 
may  generally  be  construed  into 
half  an  hour  or  so,  awaiting  a 
certain  person’s  convenience.  Also 
it  may  be  added  that  it  is  an  ex¬ 
tremely  useful  provision,  the  use 
of  which  is  gladly  accepted  after  a 
walk. 

What  are  the  chief  points  to  be 
considered  in  the  design  of  a  hall 
chair  ?  It  must  be  strong  and 
look  substantial ;  further  than 
that,  fashion  governs,  to  a  great 
extent.  For  instance,  how  seldom 
one  sees  such  a  chair  upholstered 
— Dot  that  it  is  to  be  asserted 
that  an  upholstered  chair  is  pre¬ 
ferable  :  far  from  it ;  but  custom 
has  led  us  to  consider  a  chair 
other  than  the  plain-seated  sub¬ 
stantial-looking  article  peculiar 
and  out  of  place.  In  deference  to 
these  thoughts  which  have  occurred 
to  my  mind,  I  have  adhered  to  the 
usual  style,  and  have  endeavoured 
to  add  little  touches  of  ornament 
that  are  not  difficult  to  execute  or  lengthy, 
considering  time  as  an  object. 

The  design  will  look  well  executed  either 
in  wainscot  oak  or  walnut.  I  am  afraid 
that  the  usual  material,  mahogany,  would 
scarcely  suit,  but  still,  that  is  only  a  sur¬ 
mise  on  my  part  ;  opinions 
differ.  Whatever  class  of 
material  is  used,  if  polished, 
it  should  be  finished  with  a 
dull  surface.  The  chair,  of 
which  Figs,  a  and  b  are 
side  and  front  elevations 
respectively,  is  3  ft.  1  in.  in 
height,  16 J  in.  from  back 
edge  of  seat  to  front  edge, 
which  is  1  ft.  6  in.  long, 
oxtreme  measurement,  and 
the  width  of  back  edge  is 
governed  by  the  legs,  which 
are  14j  in.  out  to  out  (see 
Figs,  d  and  c).  The  front 
legs  are  turned  out  of  2  in. 
square  stuff. 

The  rails  (see  Fig.  e  for 
section)  are  either  dove¬ 
tailed  into  legs  as  sketched 
(Ifig.  i),  or  mortised  and 
tenoned,  as  the  back  rails 
and  back  ends  of  side  rails 
must  necessarily  be  into  the 
back  legs.  If  pegs  are  used 
to  secure  the  tenons  in  the 
mortise,  they  should  not 
penetrate  the  outer  face  of 
the  stuff,  but  be  carefully 
made  and  fitted,  that  they 
ivill  fill  properly  the  tenon 
without  it  being  necessary 
to  drive  them  right  through 
in  the  ordinary  way ; 


that  a  peg  would  if  fitted  in  a  proper 
manner. 

Inside  the  frame,  just  under  the  seat, 
must  be  fitted  angle  brackets  ;  these  must 
be  well  fixed.  It  is  preferable  that  they 
should  be  fitted  and  screwed  on  dry  in  the 
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Hall  Chair.  A,  Side  View ;  B,  Front  View. 

first  instance,  and  then  removed  and  glued 
well  before  finally  fixing. 

In  the  rails  a  plough  groove  must  be  run 
(see  Fig.  e);  this  groove  is  provided  to  receive 
the  lip  of  the  buttons  which  will  secure  the 
seat  to  the  frame.  A  sketch  of  the  button 


is  given  at  l.  The  lip  of  the  button  is  cut 
to  fit  the  plough  groove  in  the  rails.  The 
method  of  use  will  doubtless  be  apparent 
from  the  sketch  l,  without  further  explana¬ 
tion. 

The  back  will  require  to  be  fitted  together 
before  the  remaining  portion  of 
the  framing  is  glued  up  ;  in  fact, 
the  back  portion  must  be  taken 
up  and  finished  off  completely. 
The  thickness  of  the  back  legs 
is  II  in.  finished ;  the  lines  to 
which  they  must  be  cut  are  ob¬ 
tainable  from  the  side  elevation, 
Fig.  a.  The  dimension  between 
the  inner  faces  of  legs  is  Ilf  in. 
The  width  of  the  legs,  both  at  the 
top  and  bottom,  is  the  same  as  the 
thickness:  viz.,  11  in.  Of  the  top 
rail  a  section  is  shown  at  G,  also 
the  sinkings  in  elevation  at  f  and 
the  section  at  g  ;  it  will  be  seen 
that  they  are  semi-circular  sinkings 
dying  away  into  the  face  of  the 
stuff.  These  are  best  cut  in  with 
a  scribing  gouge  and  round-nosed 
chisel,  after  having  been  marked 
out  with  a  sharp  pair  of  com¬ 
passes  ;  section  of  the  vertical 
rails  at  side  of  panel  at  H.  The 
sinking  therein  will  be  worked,  as 
will  the  reeding  in  the  rails  under 
the  seat,  with  a  router. 

The  panel  in  back  is  A  in.  thick 
finished,  and  is  perforated  by  a 
geometrical  pattern ;  half  eleva¬ 
tion  of  this  is  shown  full  size  at  j. 
This  may  be  cut  out  with  a  fret-saw  ;  if  a 
keyhole  saw  is  used,  care  must  be  taken 
the  back  is  not  splintered.  The  four  corner 
holes  are  simply  f  in.  centre-bit  holes 
carefully  cleaned  out.  The  seat  is  f  in. 
in  thickness  finished,  and  is  moulded  on 
the  edges  with  an  ovolo 
(Fig.  e).  The  topis  finished 
quite  flat,  and  is  1  ft.  6jTn. 
from  the  floor.  After  the 
top  is  fitted  between  the 
back  legs,  it  will  be  se¬ 
curely  fixed  by  the  aid  of 
the  buttons  already  de¬ 
scribed. 

The  two  knobs  surmount¬ 
ing  the  back  legs  will  be 
separately  turned,  and  then 
affixed  with  glue  ;  half  ele¬ 
vation  is  given  (Fig.  k). 

The  brackets  in  front  and 
at  side  underneath  rails  are 
§  in.  finished  in  thickness, 
and  may  be  fixed  by  screws 
judiciously  entered. 

The  front  angles  of  the 
seat  should  be  slightly 
rounded,  and  the  sharp¬ 
ness  of  the  arrises  generally 
eased. 

One  final  note  :  Do  not 
use  glass-paper  indiscrimi¬ 
nately.  On  such  work  little 
or  none  should  be  used, 
except,  of  course,  to  the 
mouldings. 


but  screws,  fairly  stout 
and  carefully  put  in,  will 
answer  capitally,  although 
they  do  not  possess  the 
power  of  drawing  up  the 
shoulders  on  the  rails 


Hall  Chair.  U,  Plan  beneath  Seat ;  D,  Plan  Top  of  Seat ;  E,  Section  Front  Rail 
under  Seat ;  F,  Elevation  of  Sinking  in  Top  Rail  of  Chair  ;  G,  Section  of  ditto  ; 
H,  Section  of  Upright  Rail  at  each  Side  of  Panel  in  Back  ;  I,  Sketch  showing 
how  Rails  may  be  dovetailed  to  Legs ;  J,  Reduced  Form  of  Fret  in  middle  of 
Panel  in  Back ;  K,  Half  Elevation  of  Knob ;  L,  Sketch  showing  Method  of 
fixing  Seat  to  Frame  with  Buttons. 


Brass  Bushes  that  have 
been  turned  a  shade  too 
small,  so  that  they  do  not  fit 
as  tight  as  is  desired,  may 
be  made  larger  by  being 
tinned  on  the  outside,  the 
extra  skin  of  solder  causing 
the  brass  to  be  larger  in 
diameter. 
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HOW  TO  MAKE  A  RAIN  GAUGE. 

J.  GEOKGE  LISTER. 


Introduction —  General  Principles — Kinds  of 
Gauges — Materials — Method — Precautions 
in  Use — Conclusion. 

In  this  paper  I  propose  to  give  a  simple 
method  of  making  a  rain  gauge.  Anyone 
who  can  use  a  soldering  iron  will  find 
this  a  very  easy  matter. 

The  principle  of  all  rain  gauges  is  prac¬ 
tically  the  same.  The  rain  which  falls  on  a 
large  area  is  deduced  from  that  which  is 
collected  on  a  small  area.  To  some,  this 
may  seem  a  very  simple  and  easy  matter  ; 
but  it  is  very  difficult  to  obtain  correct 
results. 

The  first  rain  gauge  was  constructed  by 
Howard.  It  consisted  of  a  funnel  inserted 
in  the  neck  of  a  “  Winchester  ” 
quart  bottle.  The  serious  draw¬ 
back  of  this  form  was  its  great 
liability  to  become  fractured  by 
frost  or  accident.  This  may  be 
taken  as  the  type  of  the  rain 
gauges  in  use  to-day.  Glaisher 
improved  Howard’s  pattern  by 
substituting  a  copper  holder  for 
the  glass  bottle,  by  elongating 
the  neck  of  the  funnel,  and  by 
turning  up  the  lower  end  into  the 
shape  of  the  letter  U .  The  “  Snow¬ 
don  ”  gauge  comes  next.  In  this 
the  straight  funnel  neck  was  re¬ 
stored,  as  it  was  found  that,  though 
Glaisher’s  bend  prevented  a  slight 
loss  by  evaporation,  it  got  choked 
with  dust,  dirt,  and  leaves.  If 
snow  fall  into  the  gauge,  some 
may  be  blown  out  by  the  wind. 

This  would  cause  an  error  in  the 
deductions,  as  the  reading  would 
be  too  low.  Another  improvement 
was  effected  by  sinking  the  rim 
of  the  funnel  and  preventing  this 
loss.  The  standard  rain  gauge  of 
the  Meteorological  Office  is  a 
Snowdon,  with  this  improvement. 

The  usual  size  adopted  is  one 
whose  funnel  opening  is  8  in.  in 
diameter ;  another  very  general 
size  is  one  of  5  in.  opening. 

The  serious  difficulty  in  the 
way  of  an  amateur,  who  desires 
to  construct  either  of  these  sizes, 
is  that  he  requires  a  specially 
graduated  jar.  Few  people  have 
any  opportunity  of  learning  how 
to  construct  these ;  I  therefore 


outer  vessel,  cut  a  piece  of  tin  (Fig.  2)  12 
in.  broad  and  15£  in.  long ;  but  if  the  top 
edge  is  to  be  turned  in,  a  little  greater 
breadth  than  12  in.  will  be  required.  The 
length  of  the  plate  allows  i  in.  for  the 
joint.  A  circular  piece  4f  in.  in  diameter 
must  be  cut  and  soldered  in  to  form  the 
bottom. 

Funnel ,  Connecting  Piece ,  Tube,  and  Rim. 
—  I  hese  are  the  most  difficult  and  important 
parts  of  the  whole  gauge.  On  the  accuracy 
with  which  the  funnel  is  made  depends  the 
correctness  of  all  our  subsequent  observa¬ 
tions.  It  must  be  remembered  that  we 
deduce  the  rainfall  of  a  very  large  area  from 
the  rain  which  is  collected  over  a  small  area. 
Hence  the  slightest  errors  made  in  the  con¬ 
struction  of  the  funnel  will  be  enormously 
multiplied  in  the  deductions.  This  is 
repeated  to  show  the  great  care  needed  in 
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Inner  Vessel.— A  good  shape  and  size  for 
this  (e,  Fig.  1)  is  a  cylindrical  vessel  about 
7|  in.  high  and  2|  in.  diameter.  To  make 
this,  cut  a  piece  of  plate  8&  in.  long  and 
7 2  in.  broad.  In  both  these  measurements 
I  in.  is  allowed  for  turning  in,  and  for  the 
joint. 

The  whole  of  the  pieces  of  plate,  when 
soldered  together  to  form  the  various 
parts,  must  receive  two  coats  of  good 
Brunswick  black  inside  and  out,  to  prevent 
rusting. 

Measuring  Glass. — This  has  already  been 
described.  It  will  be  found  most  useful 
when  divided  in  the  usual  way  into  minims 
(8  minims  equal  1  oz.).  One  ounce  of  rain 
collected  is  just  equal  to  O'l,  or  one-tenth 
of  an  inch  of  rainfall.  The  following  tabk 
gives,  in  decimal  equivalents  of  an  inch,  the 
readings  as  taken  on  the  measure  : — 

■ - M 


W 


rig.  2. 


1  oz.  or  8  minims  equal 

•1  in. 

7 

99 

99 

•0875 

in. 

|  oz.  or  6 

99 

9) 

•075 

99 

5 

99 

99 

•0625 

99 

J  oz.  or  4 

99 

99 

•05 

99 

3 

n 

99 

•0375 

99 

I  oz.  or  2 

99 

99 

•025 

99 

1 

minim 

99 

•0125 

99 

Fig.  3. 


Fig.  1 

1  0 

<— 3g — >■  „ 
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Rain  Gauge.  Fig.  1. — General  View,  showing  Internal  FHtings  : 
Funnel,  Tube,  etc.  Fig.  2.— Sheet  Tin  to  make  Outer  Vessel, 
B,  in  Fig.  1.  Fig.  3.— Piece  to  make  Rim,  A.  Fig.  4— Piece  to 
make  D.  Fig.  5.— Piece  to  make  the  Tube,  C.  Fig.  6. — Method 
of  striking  out  the  Piece  for  the  Funnel. 


propose  to  give  details  of  a  47  in.  gauge. 
The  great  advantage  of  this  size  is  that  no 
specially  graduated  jar  is  needed  ;  its  place 
is  taken  by  an  ounce  measure,  which  may 
be  bought  from  a  wholesale  house  for  8d. 
(unstamped),  or  stamped  for  4d.  extra  ;  or 
they  may  be  obtained  from  a  retail  chemist 
for  a  little  over  these  prices. 

Besides  the  above-mentioned  gauges  there 
are  many  other  forms,  including  float  gauges 
for  mountain  observations  and  automatic 
and  recording  gauges,  such  as  Beekley’s, 
which  show  continuously  the  rate  of  fall. 

The  materials  required  are  a  sheet  of  tin¬ 
plate  large  enough  to  make  the  outer  and 
inner  vessels,  the  funnel,  and  its  long  neck, 
a  bottle  of  Brunswick  Black,  and  an  ounce 
measure. 

Method. — Outer  Vessel. — This  may  vary 
somewhat  in  height  (12  in.  is  the  usual 
height),  but  its  diameter  must  be  exactly 
47  in.  X  vV  in.,  or  a  little  over  4|  in.  This 
added  sixteenth  is  to  allow  for  the  thick¬ 
ness  in  making  the  funnel.  To  make  the 


this  portion  of  our  work.  We  shall  require 
four  pieces  of  plate,  cut  to  the  shapes  and 
sizes  shown  in  Figs.  3,  4,  5,  and  6.  None  of 
these  present  any  difficulty  except  Fig.  6, 
which  is  the  funnel  itself.  The  best  method 
of  striking  out  this,  and  similar  pieces  of 
conical  work,  is  to  draw  first  the  exact  sec¬ 
tion  of  the  finished  piece.  This  is  shown 
in  Fig.  6,  by  the  continuous  lines,  a,  b,  c, 
and  D.  Continue  the  sides,  a  d  and  b  c, 
to  the  point  E.  With  e  as  centre,  and  E  a 
as  radius,  strike  out  the  portion  of  the  circle, 
B  a  F.  With  E  as  centre,  and  e  d  as  radius, 
draw  a  portion  of  the  circle  cdg.  Along 
the  outer  of  these  arcs  (b  a  f)  mark  off 
six  times  the  distance  a  h,  and  to  these 
add  one-tenth  of  the  line  ab.  An  additional 
5  in.  must  also  be  allowed  for  the  joint. 
This  will  be  quite  clear  on  studying  Fig.  6. 
The  piece  b  c  g  f  is  then  the  piece  required 
to  make  the  funnel. 

The  Rim. — When  this  is  finished  it  must 
be  exactly  47  in.,  or  4^  in.  in  diameter 
inside. 


In  practice  it  is  not  usual  to 
carry  the  readings  beyond  the 
second  decimal  place,  as  the 
other  figures  are  such  minute 
quantities  that  they  may  be  dis¬ 
regarded. 

It  will  be  seen  that  the  great 
advantage  which  this  gauge  pos¬ 
sesses  over  any  other  for  amateurs, 
is  that  should  the  measuring 
glass  be  broken,  another  may  be 
bought  which  will  be  just  as  accu¬ 
rate  as  the  first. 

Precautions  in  Using  a  Rain 
Gauge. 

1.  Treat  the  gauge  with  the 
greatest  possible  care.  It  must 
be  remembered  that  no  other  figure 
contains  the  same  area  as  a  circle. 
Therefore  if  any  indentation  be 
made  in  the  side  of  the  rim  or 
funnel,  the  size  of  the  opening  is 
reduced  in  area  ;  and  a  very  serious 
error  will  be  introduced  into  the 
calculations. 

2.  Place  the  gauge  in  such  a 
position  that  the  loss  by  evapora¬ 
tion  may  be  reduced  to  the  lowest 
possible  point.  The  best  position 
is  at  the  ground  level,  with  the 
outer  vessel  half  embedded  in  the 

Another  advantage  of  this  position 
is  that  the  gauge  cannot  be  blown  over  by 
a  high  wind. 

3.  The  gauge  must  not  be  sheltered  by 
trees,  walls,  or  buildings.  Mr.  Scott,  of  the 
Meteorological  Office,  says  that  no  object 
should  subtend  a  greater  angle  than  20°. 

4.  The  gauge  must  not  be  elevated.  It 
has  been  found  that  when  placed  on  a  wall 
15  feet  high,  a  gauge  will  frequently  refuse 
to  record  any  rainfall,  even  during  a  driving 
shower. 

5.  If  snow  fall  into  the  gauge  we  must 
obtain  its  equivalent  in  rainfall.  This  is 
done  by  taking  a  known  quantity  of  hot 
water  to  melt  the  snow.  Pour  this  over  the 
snow  in  the  gauge,  and  deduct  this  amount 
from  the  reading. 

Conclusion.  —  In  conclusion  it  may  be 
stated  that  England  is  the  only  country 
where  rainfall  is  regularly  and  systematic¬ 
ally  measured.  There  are  over  2,000 
stations  in  this  country  where  readings  are 
taken  at  least  every  day. 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  190)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

Revolving  Table  for  Microscopists. 

Fortune-telling  Machine. 

Watch  and  Clock  Cleaning  and  Re¬ 
pairing. 

Helical  Gears. 

Art  of  Staircasing. 

Amusing  Photographic  Experiments. 

Plumbers’  New  Fire  Pot  and  Solder¬ 
ing  System. 

Messrs.  Milward's  Needle  -  making 
Works. 

***  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


Technical  Education  adapted  to  the 
Latest  Requirements. 

Now  Ready,  Part  1,  price  6d.,  of  an 
ENTIRELY  NEW  WORK, 

UNDBR  THE  TITLE  OF 

CASSELL’S 

New  Technical  Educator, 


Which  is  distinguished  by  the  following  new 
features : — 

NEW  ARTICLES  written  by  Authors  of  great 
practical  experience. 

NEW  ILLUSTRATIONS  expressly  prepared  for 
the  Work. 

NEW  COLOURED  PLATES. 

CONVENIENCE  OF  SIZE,  being  the  same  as 
“Cassell’s  New  Popular  Educator.” 
CLEAR,  READABLE  TYPE. 

With  Part  I  is  issued  a  large  and  striking  Presenta¬ 
tion  Plate,  consisting  of  a  handsome  reproduction  of 
“The  Industrial  Arts  applied  to  Peace,”  by  Sir 
Frederick  Leighton,  PR.  A ,y  reproduced  from  the 
fresco  at  South  Kensington  ;  and  the  Part  also 
contains  a  Coloured  Plate  of  the  Bessemer  Steel 
Process. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 
Completion  of  the  “  New  Popular  Educator.” 

NOW  READY,  COMPLETE  IV 

EIGHT  VOLUMES,  5s.  each. 
Also  in  4  Vols half  morocco ,  gold  vein  sides  and 
ends  complete ,  50  s. 

CASSELL’S 

flew  Popular  Educator, 

WITH 

COLOURED  PLATES,  NEW  MAPS,  and 
WOOD  ENGRAVINGS. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 

Review  from  The  Schoolmaster : — 

Practical  Wood  Carving.  By  W.  H.  Caddy,  xo.Westcrn 

Street,  Brighton.  Price  3s.  6d.  This  book  contains  twenty-six  full- 
sized  working  drawings  of  most  artistic  design,  arranged  in  easy  se¬ 
quence  by  a  thoroughly  qualified  and  experienced  teacher,  who  has 
here  given  the  ripe  fruit  of  his  art  and  practice.  The  amateur  filled 
with  zeal  and  love  for  this  charming  ana  engrossing  study  will  be  able, 
from  the  course  so  clearly  laid  down,  to  overcome  any  technical  or 
mechanical  difficulty  almost  without  the  aid  of  a  master.  The  ex¬ 
amples  chosen  are  replete  with  grace  and  beauty  of  form,  and  are 
subject  to  such  variations  as  w  ll  deepen  the  interest  and  charm  of 
the  work.  The  hints  and  teaching  directions  are  such  as  could  only 
be  given  by  the  practical  carver  full  of  resource  and  imbued  with  a 
pride  in  his  art. 


“The  latest  fashion  in  popular  literature.” — Pall 
Mall  Gazette. 

HORNE  R’S 

PENNY 

STORIES. 

Nos.  1  to  110  Ready.  Sale  750,000  Monthly. 


is  published  at  La  Bells  Sauvaae,  Ludaate  Rill,  London,  at 
9  o  clock  every  H  ednesday  morning,  and  should  be  obtainable 
every  where  throughout  the  United  Kingdom  on  Friday  at  the 
latest.  _ 


TERMS  OP  SUBSCRIPTION. 

{Sent  post  free  to  any  part  of  the  world.) 

8  months,  free  by  post  . la.  8d. 

«  months,  „  ..  ..  ^  ss.  Sd. 

12  months,  „  oe.  6<L 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Teems  foe  the  Inseetion  of  Advertisements  in  each 


•V  uEKLY  issue.  £  g  ^ 

One  Page  -  -  -  -  -  -  -  .  -1260 

Half  Page  - . -  -  -  6  10  0 

Quarter  Page  *  •  -  -  -  -  -  -  8  12  6 

Eighth  of  a  Page  -  -  -  -  -117  6 

One-Sixteenth  of  a  Page . 10  0 

In  Column,  per  inch  -  -  -  .  -  -01C0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  Oue  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  ALL  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions .  or  a  series  of  insertions , 
by  special  arrangement. 

Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  he  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


Kailway  Carriage  Lighting. — Our 
contemporary  which  boasts  the  “largest 
circulation  in  the  world  ”  has  been  adding 
to  its  usefulness  by  ventilating  the  question 
of  defective  railway  light — a  matter  we 
offered  some  suggestive  remarks  upon  be¬ 
fore  the  question  had  taken  hold  upon  the 
public  as  it  now  has.  Our  views  had 
reference  mainly  to  the  London  under¬ 
ground  railway  systems,  which,  we  submit, 
are  disastrously  behind  the  age.  With  the 
advances  in  electrical  science  these  recent 
years,  the  first  direction  where  its  applica¬ 
tion  could  have  been  expected  was  the  sub¬ 
terranean  passages  through  and  around 
London,  and  along  which  thousands  and 
thousands  of  passengers  are  hourly  con¬ 
tented  to  be  carried  with  the  scantiest  pro¬ 
vision  for  their  welfare — so  far  as  light  is 
concerned.  In  the  absence  of  energy  and 
foresight  on  the  part  of  the  railway  com¬ 
panies,  the  solution  of  the  difficulty  has,  it 
appears,  devolved  upon  private  enterprise. 
A  handy  lamp  for  use  in  trains  and  omni¬ 
buses  is  already  on  the  market.  There  can 
now  be  obtained  a  small  battery  for  the 
waistcoat  pocket,  which  lights  a  lamp  in 
form  like  a  watch  for  an  hour  or  more — the 
battery  being  rechargeable  at  a  cost  of  two¬ 
pence  and  a  visit  to  a  depdt.  This  is  all 
very  well,  but  it  is  painful  to  think  that 
this  new  article  has  to  be  added  to  the 
travelling  paraphernalia  of  the  business 
man  and  woman— for  women  read  in  trains. 
The  necessity  for  this  state  of  things 
being  apparently  inevitable  we  have  one 
suggestion  to  make.  It  is  that  Messrs.  W. 
H.  Smith  <&  Sons  shall  add  to  the  comforts 
they  already  provide  for  railway  travellers 
by  establishing  electric  storage  machinery 
at  their  bookstalls,  to  eke  out  this  precious 
commodity  to  a  beseeching  and  sorely-tried 
public.  Then,  an  instructive  article  in 
Work  on  how  to  make  one  of  these  waist¬ 
coat-pocket  electric  lamps,  and  no  reason 
will  exist  why  every  man  should  not  only 
be  able  to  boast  of  being  his  own  lawyer, 
hut  also  his  own  electric  light ! 


American  Pine. — There  are  several  mis¬ 
conceptions  in  regard  to  the  strength  of 
American  pine  timber,  and  this  is  chiefly 
due  to  the  fact  that  the  different  classes 
are  not  properly  identified.  The  long- 
leaf  pine  is  superior  where  strength  and 
durability  are  required.  In  tensile  strength 
it  is  superior  to  cast  iron  in  tensile  resist¬ 
ance,  and  in  cross-breaking  it  rivals  the 
oak,  and  is  also  stiffen  For  the  trestle 
bridges  so  commonly  used  in  America  it  is 
very  serviceable,  and  it  is  largely  used  in 
naval  architecture.  The  finer-grained,  and 
more  especially  the  curly  timber,  is  selected 
for  finishing  wood.  Its  hardness  makes  it 
suitable  for  planks  and  flooring,  but  unless 
it  is  quarter-sawed  it  is  apt  to  “  peel  out.” 
The  only  disadvantage  in  the  use  of  this 
wood  is  that  it  is  so  resinous  that  it  does 
not  take  paint  readily  ;  its  hardness  calls  for 
special  tools  to  work  it,  but  this  is  a  matter 
of  detail.  It  is  worthy  of  notice  that  tapping 
for  turpentine  does  not  weaken  this  timber; 
in  point  of  fact,  experiment  has  shown  that 
it  strengthens  it  to  resist  compression  and 
cross-breaking,  and  also  stiffens  it.  The 
Cuban  pine  is  very  similar  in  properties  to 
the  long-leaf  timber.  The  short-leaf  pine  is 
almost  free  from  resinous  matter,  soft,  easily 
worked,  and  admits  of  a  good  finish  ;  it  is, 
therefore,  better  suited  for  the  cabinet¬ 
maker  than  the  long-leaf  pine.  This  timber 
has  only  lately  come  into  general  use,  because, 
unless  it  is  “  dry- kilned,”  it  is  apt  to  “  blue,” 
and  to  become  useless  for  weather-boarding 
or  wainscoting.  The  loblolly  pine  is  not 
reliable  ;  we  may  have  one  sample  tough 
and  strong,  and  the  next  one  quite  weak, 
and  therefore  it  should  not  be  used  for 
permanent  work. 

Productive  Co-operation.  —  The  co¬ 
operative  movement — whereby  the  workers 
have  a  direct  interest  in  and  share  of  the 
profits  gained  by  their  handicraft,  in  add ition 
to  the  current  rate  of  wages — is  succeeding 
in  the  Midlands.  The  organisation  is,  for 
the  most  part,  the  direct  result  of  strikes,  for 
which  it  supplies  an  alternative,  strike  pay 
being  turned  into  a  more  fruitful  channel. 
The  Co-operative  Padlock  Society  at  Wal¬ 
sall,  under  this  movement,  now  owns  the 
finest  lock  factory  in  the  neighbourhood, 
with  a  wages  bill  of  £150  per  week,  the 
workers  frequently  receiving  ten  per  cent, 
more  than  is  paid  by  other  manufacturers, 
and  the  excellence  of  their  work  is  shown 
by  the  fact  that  their  product  is  supplied  to 
Government  stores.  At  Coventry  there  is 
a  co-operative  watchmakers’  society,  its 
members  at  present  working  at  home  with 
their  own  tools,  though  they  hope  soon  to 
have  a  factory  with  all  necessary  machinery. 
Leicester  and  Bromsgrove  both  have  a  co¬ 
operative  boot  and  shoe  manufacturing 
society,  while  a  more  recent  venture  is 
the  Alcester  Needlemakers’  Society.  These 
examples  are  an  indication  of  what  may  be 
expected  on  a  more  wholesale  scale,  as  the 
knowledge  of  co-operative  principles  becomes 
more  general.  It  is  refreshing  to  feel  that 
the  hardships  and  sufferings ofttimes  brought 
about  by  differences  between  masters  and 
men  can  be  averted  in  this  way,  and  if 
trades  exist  wherein  employers  and  em¬ 
ployed  cannot  get  along  without  the  periodi¬ 
cal  and  prolonged  strikes  which  have  now 
for  many  years  been  crippling  the  industrial 
trades  of  our  country,  the  sooner  the  men 
become  their  own  masters  under  co-operative 
principle  and  government  the  better  for 
them,  their  wives  and  children,  and  the 
future  of  this  great  country.  Better  try  co- 
operationthan  see  British  trade  extinguished. 
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CARPENTRY  FOR  BOYS. 

BY  MCDONALD, 

Bench  Tools  and  how  to  Use  them— Sharpen¬ 
ing  of  Edge  Tools— Chisel  Work— Mor¬ 
tising— Tenoning— Scarfing  or  Halving. 

The  handling  of  tools  with  that  degree  of 
expertness  peculiar  to  the  trained  artisan  is 
altogether  a  matter  of  practice,  and  cannot 
be  arrived  at  in  a  few  days.  The  beginner 
will  find  their  manipulation  very  awkward 
at  first,  but  he  will  just  have  to  plod  on, 
bearing  in  mind  that  in  this,  as  in  other 
things,  patience  and  perseverance  will  bring 
their  reward.  A  few  practical  lessons  would 
be  highly  serviceable. 

Foremost  among  the  bench  tools  may  be 
considered  the  three  planes — the  jack-plane, 
the  trying-plane  or  half- 
long,  and  the  hand-plane. 

They  are  used,  as  shown  in 
Figs.  8  and  9,  for  dressing, 
straightening,  or  reducing 
timber.  In  the  former  figure, 
dressing  a  face  of  a  board  is 
shown  at  A.  The  latter 
figure  illustrates  straighten¬ 
ing,  jointing,  or  shooting  an 
edge.  Here  the  board  is 
held  in  position  by  the  vice 
and  bench-pin,  while  at  A, 

Fig.  8,  it  is  laid  on  the 
bench  with  its  end  against 
the  stop.  In  all  these  opera¬ 
tions  the  jack-plane  is  first 
taken,  it  being  the  coarsest, 
then  the  half-long  to  partly 
smooth  and  straighten  the 
surface,  and  lastly,  the 
hand-plane,  which  is  the 
finest  working,  to  finish  up. 

Of  course,  in  cases  where 
straightness  is  of  more  con¬ 
sequence  than  great  smooth¬ 
ness,  as  jointing  or  shooting, 
the  hand-plane  is  not  used 
at  all,  and  where  only  a 
rough  claw  to  take  off  the 
saw  or  other  marks  is 
needed,  the  jack-plane  is 
sufficient. 

Sharpening  of  Edge  Tools. 

— The  most  important  part 
in  the  working  of  tools,  and 
also  the  most  difficult  to 
acquire,  is  the  sharpening. 

Edge  tools  are  first,  or  when 
they  get  too  thick,  ground 
on  a  grindstone,  and  after¬ 
wards  set  up  to  a  fine  edge  on  the  sharp¬ 
ening  stone,  as  shown  at  c,  Fig.  8.  This 
represents  a  plane-iron  in  the  act  of  being 
sharpened.  The  operation  requires  great 
care.  The  iron  is  held  in  both  hands,  the 
forefingers  extended  down  the  front,  and 
the  thumbs  at  the  back  to  steady  it.  It  is 
then  rubbed  backwards  and  forwards  on  the 
stone  without  allowing  it  to  roll,  until  the 
edge  becomes  invisible  to  the  naked  eye. 
The  arms  should  move  chiefly  at  the 
shoulders,  very  little  at  the  elbows,  and  the 
wrists  should  be  firm.  Plane-irons  work 
speedier  and  coarser  if  the  edges  are  rounded 
lengthwise  towards  the  corners  ;  they  work 
smoothly  and  finewhentheedgesare  straight. 
The  jack-plane  iron  should,  therefore,  be 
sharpened  in  the  former  manner,  those  for 
the  trying-plane  and  hand-plane  according 
to  the  latter.  In  all  cases  the  corners  should 
be  slightly  turned,  so  as  not  to  leave  ridges 
in  the  planed  surface  when  working  on  it 
The  covers  attached  to  plane-irons  are  for 
keeping  them  from  tearing  up  cross-grained 


timber,  and  must  be  set  more  or  less  close  to 
the  edge,  according  to  the  nature  of  the  stuff 
to  be  dressed.  Coarse  or  twirly  hardwoods 
demand  very  close  setting,  while  clean, 
straight-grained  yellow  pine,  under  a  good 
sharp  plane,  dresses  best  when  the  cover  is 
ft  in.  from  the  edge,  or  even  more.  Old 
planes,  when  they  get  wide-mouthed,  require 
closer  setting  than  new  ones.  More  edge  is 
given  to  a  plane  simply  by  chapping  the 
iron  a  little  further  through  ;  less  edge,  or 
taking  the  iron  out  altogether,  by  tapping 
the  plane  on  the  top  near  the  front  end,  or. 
as  in  the  case  of  the  hand-plane,  tapping  it 
on  the  back  end.  When  setting  up  a  plane — 
that  is,  putting  in  the  iron,  or  looking  to  see 
the  amount  of  edge  to  be  given— -it  is  held 
in  the  position  shown  at  D,  Fig.  8,  the  eye 
glancing  along  the  sole  with  the  front  end 


towards  it.  Chisels  are  all  sharpened  in  the 
same  way  as  plane-irons.  Gouges  and  other 
curved  edge  tools  must  be  sharpened  with 
slips.  The  oil  generally  used  on  the  sharp¬ 
ening  stones  is  sweet  oil  or  spermaceti. 

Chisel  Work  —  Mortising. — Chisels  are 
used  for  an  almost  endless  variety  of  pur  ¬ 
poses,  as  paring,  slicing,  mortising,  checking, 
and  such-like.  At  n,  Fig.  10,  a  chisel  is 
shown  paring  end  wood.  In  this,  and  all 
chiselling  of  a  heavy  nature,  the  chisel 
requires  to  be  pressed  by  the  shoulder,  or 
struck  by  the  mallet.  At  1,  same  Fig.,  a 
chisel  is  shown  mortising.  For  this,  the 
chisel  ought  to  be  the  exact  breadth  of  the 
mortise,  and  driven  straight  and  steady 
in  the  direction  of  the  same  with  the 
mallet.  When  the  mortise  goes  right 
through  the  piece  of  timber,  one  half  of 
it  is  done  from  each  side.  A  mortise  is 
set  off  or  marked  by  the  square  and  gauge. 
The  square  is  held  as  at  E,  Fig.  10,  already 
explained  in  the  remarks  upon  cross-cutting, 
to  draw  the  cross  lines.  These  may  be 


pencilled  if  the  wood  is  rough  ;  if  dressed,  a 
fine  pointer  is  commonly  used.  The  gauge 
should  be  a  special  one  for  the  purpose, 
double-pointed,  and  called  a  mortise  gauge. 
In  the  absence  of  this,  however,  the  single 
gauge  shown  at  g,  Fig.  10,  will  do  by  setting 
and  using  it  twice.  The  latter  gauge  is 
employed  principally  in  marking  parallel 
widths  on  faces  of  dressed  pieces.  Squaring 
a  face  is  done  by  applying  the  square  as  at 
f,  same  Fig.  At  b,  Fig.  8,  a  piece  is  shown 
dressed,  squared,  and  gauged,  as  might  be 
for  framing  or  such  purpose.  In  executing 
the  like  of  this,  one  face  is  first  dressed 
straight  and  out  of  twist,  then  another 
adjacent  one  is  dressed  and  squared  over 
from  the  first.  This  is  called  facing  and 
edging  a  piece,  and  both  are  marked  as  at 
J  and  x  on  the  piece  b  respectively.  The 
other  faces  are  gauged  and 
squared  from  these,  and  in 
dressing  and  reducing  them 
the  gauge  line  ought  to  be 
split  in  two.  For  general 
purposes  it  is  not  necessary 
to  square  over  the  last  or 
fourth  face.  It  will  be  seen 
that  gauging  from  both  sides 
is  sufficient. 

Tenoning  —  Scarfing  or 
Halving.  —The  mortise  and 
tenon  joint  shown  at  k, 
Fig.  10,  may  be  considered 
the  principal  one  in  car¬ 
pentry.  The  tenon  is  just 
the  counterpart  of  the  mor¬ 
tise.  To  equalise  the  strength, 
the  tenon  or  mortise  ought 
to  be  rather  more  than  one- 
third  of  the  thickness,  and 
put  in  the  centre,  when  the 
timbers  are  flush  on  both 
sides.  The  breadth  of  the 
tenon  should  be  about  four 
times  its  thickness.  There 
are  numerous  varieties  of 
this  joint,  arising  from  in¬ 
equalities  in  the  timbers 
and  other  causes,  but  we 
will  deal  with  these  as  they 
occur.  Another  form  of 
joint  common  in  framing  is 
shown  at  N,  Fig.  11.  This 
is  called  scarfing  or  check¬ 
ing  generally,  but  when  the 
pieces  are  of  equal  thick¬ 
ness,  as  at  N,  it  is  more 
frequently  called  halving, 
because  the  half  of  each  is 
removed  for  the  joint  to 
make  them  flush  on  both  sides.  This  joint 
can  be  applied  to  pieces  in  the  straight  as 
well  as  those  meeting  at  an  angle.  Other 
varieties  will  be  noticed  as  we  have  occasion 
to  employ  them.  Both  scarfing  and  tenoning 
are  accurately  gauged  from  the  face,  the 
latter,  of  course,  being  the  same  as  directed 
for  the  mortise.  The  shoulders  are  squared 
or  bevelled  over,  as  the  case  may  be,  and  cut 
generally  with  the  tenon  saw,  as  at  M, 
Fig.  11.  For  this  and  similar  work  the  saw 
stops  will  be  found  useful.  After  shoulder¬ 
ing,  the  removed  portions  may  be  chiselled 
off ;  but  it  is  better,  if  at  all  practicable,  to 
do  this  in  the  bench  vice  with  the  ripping- 
saw,  as  at  L,  Fig.  11.  When  the  stuff  is  of 
small  dimensions,  the  tenon  saw  may  be 
used. 


A  glossy  ink  for  ticket-writers  can  be 
made  by  adding  lampblack  and  gum  to 
ordinary  writing  ink. 


Carpentry  for  Boys.  Fig.  8.— A,  B,  Planing;  C,  D,  Sharpening.  Fig.  9.— Jointing  or 
Shooting.  Fig.  10.— E,  F,  Squaring  ;  G,  Gauging;  H,  I,  Chisel  Work;  K,  Mortise 
and  Tenon  Joints.  Fig.  11. — L,  Tenoning  or  Halving ;  M,  Shouldering ;  N,  Halved 
Joint. 


WORK. 


[No.  189 — October  29,  1892. 


522 


NOTES  FOR  WORKERS. 

To  examine  fresh  specimens  of  animal  tissues 
under  the  microscope,  use  a  0  75  per  cent,  solution 
of  common  salt  in  water,  as  this,  unlike  water,  has 
no  action  on  them.  Of  course,  it  cannot  be  used 
for  permanent  preparations ;  for  this  glycerine  or 
Canada  balsam  must  be  used. 

To  join  two  pieces  of  leather  or  indiarubber,  dis¬ 
solve  1  oz.  gutta-percha  in  6  oz.  carbon  bisulphide, 
and  apply  the  solution  to  both  surfaces.  When 
dry,  place  a  hot  iron  near  enough  to  just  melt  the 
gutta-percha  on  both  surfaces,  and  then  press  well 
together  under  pressure. 

The  volume  of  the  moon  is  5,298,700,000  cubic 
miles. 

The  total  number  employed  during  1891  in  or 
about  the  mines  of  Great  Britain  and  Ireland  and 
the  Isle  of  Man  was  707,411,  of  whom  6,112  were 
females.  The  total  number  of  fatal  accidents  was 
961,  an  increase  of  62  over  that  of  1890  ;  and  the 
total  number  of  deaths  occasioned  thereby  was 
1,030,  a  decrease  of  176.  This  is  one  death  for 
every  668  employed,  whereas  the  ratio  in  1890  was 
one  for  every  543. 

The  defence  works  at  King  George’s  Sound  and 
Torres  Straits,  which  are  being  executed  at  the  joint 
expense  of  the  Australian  colonies,  are  nearly 
finished. 


BRITISH  WORKS  ANI)  INDUSTRIES. 

NEEDLE  MAKING. 

The  Material — Cutting — Rubbing — Pointing — 
Skimming  —  Stamping  —  Eyeing — Spitting- 
Filing. 

To  see  the  way  in  which  needles  are  made,  it  is 
necessary  to  visit  the  busy  little  Worcestershire 
town  of  Rodditch,  for  there,  or  in  the  adjacent 
villages  comprehended  in  what  is  known  as  the 
“needle  district,”  the  entire  needle  industry  of 
this  country  is  concentrated.  In  none  of  the 
numerous  factories  of  that  district  is  to  be  found 
a  more  complete  system  of  ingenious  mechanical 
contrivances  for  assisting  and  economising  labour 
than  in  the  Washford  Mills  of  Messrs.  Henry 
Milward  &  Sons.  Old  age  is  by  no  means 
tantamount  to  failure  of  energy  in  this  case, 
for  these  works  date  from  1730.  It  is  to  the 
courtesy  of  the  above  firm  that  the  writer  is 
chiefly  indebted  for  opportunities  of  acquiring 
the  information  contained  in  the  present  paper. 

The  Material.  — The  raw  material,  so  to  speak, 
from  which  needles  are  made  is  steel  wire. 
Redditch  does  not  make  this  ;  it  is  brought  from 
Sheffield,  where  it  is  specially  prepared  to  meet 
the  requirements  of  the  needle  manufacturer.  To 
secure  the  very  best  qualities  for  high-class 
needles,  what  look  like  very  high  prices  are  paid. 
There  are  some  fine  needles,  of  which  40,000  go 
to  a  pound,  the  wire  for  which  costs  after  the  rate 
of  about  £240  per  ton ;  such  needles,  however,  when 
made,  have  a  retail  value  of  £22,400  per  ton,  so 
that  it  will  be  seen  that  even  this  high-priced 
material  is  but  an  insignificant  item  as  compared 
with  the  labour  expended.  The  wire  is  brought 
ready  drawn  to  the  gauges  proper  for  the  dif¬ 
ferent  sizes  of  needles.  It  commonly  comes  in 
coils,  some  2  ft.  or  2  ft.  6  in.  across.  But  not 
invariably ;  sometimes  it  is  cut  to  the  necessary 
lengths  before  leaving  the  wire-drawing  mill.  As 
a  rule,  however,  this  is  done  by  the  needle-maker, 
so  that  we  may  consider  the  first  operation  to 
be — 

Cutting. — This  is  done  with  powerful  shears. 
A  “bundle  ”  of  wire  is  cut  through,  and  a  ring 
is  passed  over  the  loose  strands  to  keep  them 
together,  the  ends  are  brought  flush  against  a 
piece  of  iron  set  by  a  gauge,  at  a  proper  distanco 
from  the  shears,  to  give  the  length  of  two  needles, 
and  the  whole  of  the  wires,  some  thirty  or  forty 
perhaps,  are  cut  off  at  a  stroke  of  the  shears. 

It  will  be  obvious  that  the  lengths  of  wire  thus 
cut  will  not  be  straight,  but  that  each  one  will 
follow  the  curvature  of  the  coil  (see  a,  Fig.  1). 
They  have  to  be  straightened  by — 

Rubbing. — This  is  an  ingenious  process  which 
reflects  no  small  credit  on  its  unknown  inventor. 
The  lengths  of  wire  are  laid  in  two  iron  rings,  a 
ring  towards  each  end  (see  Fig.  2),  and  heated 
to  a  low  red  heat  in  a  furnace.  In  this  state  the 


rings  and  their  contents  are  laid  on  an  iron  slab  ; 
a  curved  tool  (technically,  but  improperly,  called 
a  file)  is  pressed  on  the  middle  of  the  wires,  and 
the  mass  is  rolled  backwards  and  forwards.  This 
forces  each  individual  wire  to  rotate  on  its  own 
axis,  and  in  doing  so  it  straightens  itself  against 
its  fellows,  b  (Fig.  1)  is  the  wire  after  rubbing. 
The  heating  has  a  second  use :  it  anneals  the 
wire,  and  thus  fits  it  for  further  operations. 

Pointing  is  the  next  of  these.  As  each  wire 
(known  as  a  “stiff”)  will  make  two  needles,  it 
must  be  pointed  at  both  ends.  This  is  done  on  a 
fine  grindstone.  Fifty  years  ago  a  certain  tragic 
interest  attached  to  the  men  engaged  in  this 
operation — the  old  “  hand-pointers.”  They  were 
all  young  men  who  never  lived  to  middle  age. 
Needles  are  pointed  dry,  and  the  fine  dust  gene¬ 
rated  in  the  work  caused  a  disease  of  the  lungs 
known  as  the  “  pointer’s  cough,”  for  which  there 
was  no  cure — forty  was  an  almost  unknown  age 
among  these  workmen. 

But  the  hand-pointer  and  his  cough  have  long 
since  been  relegated  to  the  things  of  the  past. 


Needle  Making.  Fig.  1.— A  Wire  as  cut ;  B,  ditto 
when  Rubbed  ;  C,  ditto  when  Pointed.  Fig.  2. 
—Wires  placed  in  Rings  ready  for  Rubbing. 
Fig.  4. — D,  Wire  when  Stamped  ;  E,  ditto  when 
Pierced  ;  F,  ditto  when  Filed 


First  a  fan  was  introduced  which,  by  means  of  a 
pipe  ending  in  a  cowl  over  the  grindstone,  sucked 
away  the  deadly  particles  of  grit  and  carried 
them  out  of  the  shop.  This  worked  wonders  for 
the  health  of  the  pointers,  but,  strange  to  say, 
found  little  favour  in  their  eyes,  as  they  saw  that 
it  would  surely  tend  to  lessen  the  abnormally 
high  rate  of  their  wages.  This  it,  of  course,  did ; 
but  a  more  formidable  innovator  was  to  follow, 
when  some  twenty-five  years  since  a  pointing 
machine  was  found  to  work  satisfactorily.  For 
all  ordinary  work  pointing  machines  have  now 
superseded  the  older  method. 

The  hand-pointer’s  procedure  was  to  take  a 
handful  of  stiffs — fifty,  sixty,  or  more,  according 
to  the  thickness  of  the  wire — and,  spreading 
them  out  between  his  palms,  to  press  them 
against  the  face  of  the  grindstone  (which  was 
driven  at  a  high  speed),  whilst  as  he  did  so  a 
motion  of  his  hands  caused  each  needle  to  revolve. 
This  allowed  all  sides  to  be  ground  alike,  and 
gave  a  true  point. 

The  pointing  machine  has  a  grindstone  with  a 
concave  face,  to  which  the  stiffs  are  fed  in  a  con¬ 
tinuous  stream  by  a  wheel  which  rotates  trans¬ 
versely  to  its  line  of  motion.  This  wheel  is 


covered  with  an  indiarubber  band,  which  not 
only  holds  the  wires  tightly  against  the  stone, 
but  gives  them  that  necessary  rotatory  motion 
just  mentioned.  The  brilliant  corona  of  sparks 
thrown  off  by  the  contact  of  the  stone  with  the 
needle-points  will  not  fail  to  be  admired  by  the 
visitor  to  a  needle  mill.  The  pointing  machine 
is  furnished  with  its  fan  and  apparatus  for  carry¬ 
ing  off  dust,  and  the  most  sensitive  lungs  may 
have  free  play  in  a  modem  pointing  shop  (such 
as  that  shown  in  Fig.  3).  A  single  machine 
points  about  250,000  needles  in  a  day.  c  (Fig.  1) 
shows  the  wire  after  pointing. 

Skimming. — The  stilus  being  pointed  at  both 
ends,  they  have  to  be  sh  ‘mmed— that  is,  the  part 
of  their  centres  where  the  two  eyes  will  presently 
be  punched  has  to  be  slightly  polished.  This  is 
a  precautionary  measure  that  in  stamping  the 
eyes  no  injurious  matter,  such  as  the  scale  left 
on  the  wire  by  heating,  may  be  stamped  into  the 
metal  and  thus  cause  a  blemish.  This  is  done  in 
a  machine.  The  face  of  a  small  wheel,  not  un¬ 
like  a  miniature  grindstone,  and  covered  with  a 
dressing  of  emery  powder,  is  brought  in  contact 
with  a  continuous  stream  of  stiffs,  which,  as  they 
pass  it,  are  made  to  revolve  by  two  plain  wheels 
pressing  against  them  at  either  end,  and  moving 
more  slowly.  After  this,  a  quantity  of  stiffs  with 
their  bright  middles  and  points,  but  otherwise 
dark,  are  decidedly  pretty  objects. 

Stamping. — This  is  the  first  step  towards  making 
the  eye.  It  does  not  actually  make  a  hole 
through — that  could  scarcely  be  done  at  one 
operation — but  by  the  stamp  a  deep  impression 
for  the  eye  is  formed  with  a  countersink  leading 
to  it,  so  also  is  the  groove  running  up  to  the  eye, 
if  the  needle  is  to  have  one  of  any  sort ;  and  the 
rounded  head  of  the  needle  is  also  marked  out. 
d  (Fig.  4)  shows  the  head  of  a  needle  after 
stamping,  on  a  magnified  scale.  In  the  old  days 
of  hand-made  needles,  each  needle  was  stamped 
separately  by  a  punch  with  a  blow  from  a 
hammer.  But  about  the  year  1825  a  stamping 
machine  was  introduced,  which,  in  the  next  few 
years,  was  so  generally  adopted  as  to  throw  most 
of  the  hand-stampers  out  of  employment.  Serious 
riots  ensued,  in  which  many  stamping  machines 
were  broken  ;  but  in  the  end  the  operatives  had 
to  adapt  themselves  to  the  new  order  of  things. 
The  stamping  machine  of  the  old  pattern  had  a 
heavy  weight  working  up  and  down  between  two 
perpendicular  guide  bars.  This  was  raised  by 
the  action  of  the  foot  in  a  stirrup,  and  fell  on  an 
anvil  below.  Both  anvil  and  weight  had  dies  the 
exact  counterparts  of  each  other ;  in  the  former 
of  theso  the  stiff  was  laid,  and  there  were  gauges 
to  ensure  that  it  should  be  exactly  in  the  middle. 
This  stamp  formed  impressions  for  the  two  eyes 
at  one  blow.  Such  facility  did  practice  give  to 
the  stamper,  who  had  to  lay  the  wires  separately 
by  hand  into  the  die,  that  he  could  turn  off  from 
50,000  to  60,000  needles  per  day;  whilst  with 
such  rapidity  was  the  fresh  stiff  substituted  for 
that  which  had  been  stamped,  that  the  change 
was  scarcely  perceptible  to  a  looker-on,  and 
visitors  would  inquire,  “  why  he  kept  on  stamp¬ 
ing  the  same  needle  time  after  time  !  ” 

This  apparatus  has  been  spoken  of  as  if  it  were 
a  thing  of  the  past.  It  is  not  wholly  so ;  but  it  has 
been  partially  superseded  by  a  steam  stamper, 
which  looks  less  formidable,  as  it  works  hori¬ 
zontally.  Fig.  5  shows  machine-stamping  in 
progress.  In  this  machine  the  weight  is  actuated 
by  a  spring,  and  is  released  at  the  proper  moment 
by  a  cam.  Instead  of  hand-feeding,  a  hopper 
holds  the  wires,  and  a  grooved  wheel  drops  them 
one  by  one  on  a  rest  in  front  of  the  die ;  whilst, 
as  soon  as  stamped,  two  little  automatic  forks 
throw  them  off  into  a  proper  receptacle.  Ordinary 
sewing  needles  are  mostly  stamped  in  this  latter 
manner  at  Messrs.  Milward’s,  but  for  the  larger 
varieties,  and  some  other  purposes,  the  older  form 
of  machine  still  holds  its  own. 

Eyeing. — This  is  the  actual  piercing  of  the  eye 
through  the  thin  partition  of  steel  left  by  the 
stamping.  In  the  days  of  handwork  this  was 
done  with  a  long,  fine  punch  and  a  hammer,  but 
what  is  now  known  as  “  hand-eyeing  ”  is  done 
with  a  press,  in  which  twin  punches  are  worked 
up  and  d@wn  by  a  screw,  the  wires  being  laid  in  a 
bed  directly  under  them.  This  apparatus  has  by 
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qo  means  fallen  into  disuse,  and  with  it  a  skilled 
workwoman  (women  only  are  employed  in  eyeing) 
will  pieree  some  20,000  or  25,000  needles  in°a 
iay  ;  yet  there  are  now  machines  driven  by  steam 
power  for  doing  the  work  more  rapidly,  as  may 
be  seen  in  the  Messrs.  Milward’s  mills.  The 
wires  in  these  are  fed  from  a  plate  to  two  endless 
revolving  screws,  which  carry  them  forward  to 
the  eyeing-punches,  a  small  fork  pushes  them 
away  one  by  one  as  they  are  pierced,  and  others 
take  their  place.  100,000  needles  can  thus  be 
eyed  in  a  day.  e  (Fig.  4)  shows  tho  wire  when 
it  has  reached  this  stage. 

Spitting. — This  is  a  trilling  operation,  and  the 
work  of  boys.  It  is  merely  stringing  a  number 
of  wires  together  in  a  row  by  two  fine  wires 
passed  through  the  eyes.  The  row,  when  spitted, 
has  something  the  appearance  of  a  small-toothed 
comb.  Tho  object  of  this  is  merely  to  hold  the 
wires  together  in  the  proper  position  for — 

Filing. — A  reference  to  n  and  e  (Fig.  4)  will 
show  how,  under  the  pressure  of  stamping,  a  burr 
has  been  formed  round  the  heads  by  the  lateral 


implement  with  which  we  are  all  so  familiar,  it 
will  have  to  undergo  various  other  processes — so 
many,  in  fact,  that  they  will  have  to  be  reserved 
for  a  second  paper. 


TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from.  Trade  and  Industrial 
Centres,  and  News  from  Factories ,  must  reach 
the  Iditor  not  later  than  'Tuesday  morning. 

Shipping  Trade. — At  Liverpool  port  trade  is 
better  than  it  has  been  for  some  months ;  freights 
generally  have  risen.  Quarantine  being  taken  off, 
trade  is  proceeding  in  its  regular  course. 

Cycle  Trade. — Makers  are  feeling  their 
way  as  to  tho  machine  for  next  season.  It 
may  be  noted  that  the  pneumatic  tire,  of 
which  there  are  over  a  dozen  different  kinds 
now  on  the  market,  will  bulk  largely  at 
both  the  Stanley  and  Crystal  Palace  Exhibi¬ 
tions. 


improved  tone  prevails,  while  Derbyshire  iron 
masters  are  V6ry  busy. 

Engineering  Trade. — The  Lancashire  engineer¬ 
ing  trade  grows  gradually  worse.  Hands  are  being 
discharged  at  many  of  the  works,  while  others  are 
on  short  time.  One  or  two  of  the  large  stationary 
engine  builders  are  still  busy,  as  are  also 
several  firms  of  machine  tool  makers  who  are 
engaged  on  special  kinds  of  work.  Machinists  are 
very  indifferently  supplied  with  work,  and  loco¬ 
motive  builders  are  almost  idle.  The  strike  at  Bar- 
row,  which  has  continued  for  several  weeks,  is  now 
practically  at  an  end.  Our  Newcastle  correspondent 
writes  A  large  engineering  firm  on  the  Tyne  con¬ 
template  closing  through  scarcity  of  orders.  Great 
numbers  of  men  are  out  of  employment  in  this 
district,  and  only  firms  engaged  on  Government 
orders  appear  to  be  doing  anything  like  well. 


Washford  Needle  Mills,  Ridditch.  Fig.  3.— Machine 
Pointing  Room.  Fig.  6.— Machine  Stamping 
Room. 


expansion  of  the  metal.  This  has  to  be  removed 
by  the  file  before  the  wire  can  appear  as  shown 
at  f,  in  the  same  figure.  The  row  of  spitted 
wires  is  placed  on  a  block,  and  two  blades  of  steel 
are  brought  down  on  its  ends — that  is,  over  the 
points  of  the  needles — and  tightened  with  the 
foot  by  a  kind  of  stirrup.  The  burrs,  of  course, 
now  stand  up  at  right  angles  to  the  block,  and 
the  wires  being  held  perfectly  firm,  can  be  re¬ 
moved  at  one  operation  with  the  file.  Both  sides 
are  treated  in  the  same  manner. 

Thus  far  the  pair  of  needles  have  been  as 
closely  united  as  the  Siamese  Twins,  but  each 
has  now  to  begin  a  separate  existence.  The 
workman  slightly  bends  his  row  of  wires  back¬ 
wards  and  forwards,  and  they  part  between  the 
heads.  They  are  now  separate  needles,  and  must 
so  be  called.  He  then  takes  the  point  end  of  one 
of  the  rows  in  a  pair  of  broad-headed  pliers, 
known  as  “  clams,”  and  files  off  the  rough  angles 
at  the  head  left  in  breaking.  Instead  of  filing, 
this  last  operation  is  sometimes  done  on  a  grind¬ 
stone,  but  only  when  the  needles  are  of  the  larger 
kinds  or  of  inferior  quality. 

The  needle  may  now  be  said  to  be  made.  It 
is  rough,  indeed,  and  so  soft  that  it  might  bo 
bent  up  in  the  finger ;  still,  it  is  a  needle,  and 
could  at  a  pinch  be  used  as  such.  Before,  however, 
it  can  become  the  smooth,  bright,  dainty  little 


Flannel  Trade. — This  holds  its  own  fairly  well, 
thanks  to  the  Government  contracts  and  the  well- 
known  character  of  the  flannel  made  in  the  Rochdale 
district. 

Building  Trade. — In  the  Lancashire  district 
business  is  fairly  brisk,  and  an  advance  in  wages  of 
Jd.  per  hour  has  just  been  conceded.  The  Amal¬ 
gamated  Carpenters’  and  Joiners’  Society  has  only 
858  members  out  of  employment  out  of  a  total  of 
37,133. 

Steel  Trade. — Bessemer  billets  rule  from  £5 15s. 
per  ton,  and  hematites  are  quoted  at  from  60s.  up¬ 
wards,  delivered  in  Sheffield.  The  Lancashire  steel 
trade  shows  a  tendency  to  further  d. cline,  and  lew 
prices  rule,  both  for  raw  and  manufactured  material. 
In  the  Midlands  steel  masters  are  fairly  busy,  but 
prices  are  cut  very  fine,  owing  to  keen  competition. 

Shipbuilding  Trade. — The  South  Lancashire 
shipbuilding  industry  is  depressed,  but  at  Barrow 
builders  are  fairly  busy,  and  several  new  orders 
have  been  booked.  Our  Liverpool  correspondent 
writes  : — There  is  nothing  of  an  encouraging  nature 
to  report.  Two  sailing  vessels  of  large  tonnage  are 
in  course  of  construction.  Messrs.  Potter  have 
on  hand  a  four-masted  steel  barque,  which  is  built 
for  3,000  tons  gross.  Messrs.  Royden  &  Son  are 
building  a  steel  sailing  vessel  of  2,500  tons. 

Iron  Trade. — Lowness  of  stocks  and  the  cost  of 
production  keep  up  prices,  both  for  raw  and  manu¬ 
factured  material.  Only  a  very  small  amount  of 
business  is  being  done.  In  the  Midlands  a  slightly 


Boot  and  Shoe  Trade. — Bootmakers  are  fairly 
busy  in  Liverpool,  though  wholesale  houses  are 
complaining  of  want  of  work. 

Glass  Bottle  Trade. — Owing  to  depression,  a 
number  of  hands  at  one  of  the  works  in  St.  Helens 
are  under  notice  to  leave. 

Cotton  Trade. — Our  Rochdale  and  district  cor¬ 
respondent  writes  : — At  a  meeting  of  “  warpers,”  at 
which  nearly  the  whole  of  the  members  in  the 
district  were  present,  it  was  resolved  unanimously 
to  resist  to  the  utmost  the  proposed  reduction  of 
wages;  and  at  a  meeting  of  “spinners”  it  was 
arranged  that,  in  case  of  a  strike,  those  members 
who  were  still  at  work  should  bo  levied  on  at  the 
rate  of  4s.  per  week  for  the  benefit  of  those  who 
were  out.  This  will  enable  eacli  man  on  strike  to 
receive  15s.  per  week,  and  Is.  per  week  in  addition 
for  each  child.  From  our  Lancashire  correspondent 
we  learn  that  the  notices  for  a  reduction  of  5  per 
cent,  in  wages  are  being  sent  out  to  the  operatives. 
As  an  uncompromising  resistance  has  been  unan¬ 
imously  decided  upon  by  the  various  sections  of  the 
workers,  a  great  struggle  appears  inevitable.  It  is 
computed  that  about  15,000,000  spindles  will  be 
stopped,  and  that  about  14,000  men  and  46,000 
women,  girls,  and  boys  will  be  rendered  idle  in  con¬ 
sequence.  As  both  sides  are  well  organised  and 
fairly  well  supplied  with  funds,  a  protracted  dispute 
appears  probable. 

Cutlery  Trade. — Sheffield  cutlery  trade  con¬ 
tinues  to  slowly  improve. 
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SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


*.*  In  consequence  of  the  qreat  pressure  upon  the 
“  Shop  "  columns  of  YV obk,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  ‘ ‘  Questions  submitted  to  Corre¬ 
spondents,’’  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,”  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared ,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  thenom-de-plume,  of  the  writer 
by  whom,  the  question  has  been  asked  or  to  whom,  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

Handicraft  Education  for  Army  and  Navy- 

—Soldier  writes  “  My  reply  to  this  article  (see 
leaderette  in  Work,  No  178)  may  be  somewhat  out 
oi  order,  and  I  trust  it  may  be  accepted  with  the 
sense  of  feeling  that  it  is  written  in  the  interest  of 
the  soldier.  Having  been  in  the  military  arm  of  the 
British  service,  I  naturally  feel  interested  in  the 
subject  opened  up,  and  regret  that  such  interest  in 
the  soldier’s  welfare  as  you  are  now  propagating 
was  not  promoted  in  my  time  of  service  ;  and, 
accepting  your  courteous  invite,  I  feel  great  plea¬ 
sure  in  giving  expression  to  my  views  on  the 
subject,  which  I  will  do  in  as  brief  a  manner  as 
possible  :  I  can,  however,  only  do  so  in  reference  to 
the  army  and  to  the  corps  to  which  I  had  the  honour 
of  belonging.  What  I  shall  say  may  have,  and  un¬ 
doubtedly  has,  been  anticipated ;  but  there  are,  to 
my  knowledge  -  as  yon  say — numbers  of  men  in  the 
army  who  have  no  resource  whatever  (as  far  as 
technical  knowledge  goes)  thrown  upon  the  labour 
market,  and  to  whom  the  question  of  obtaining 
employment  is  one  of  the  greatest  difficulty.  I  (for 
example),  as  one  of  these,  on  leaving  the  service 
had  no  trade  upon  which  to  fall  back  or  take  up 
again,  because,  at  the  period  of  joining,  I  did  not 
possess  such  knowledge ;  therefore,  what  a  boon 
would  the  instruction  you  suggest  have  been  to 
me !  Had  there,  however,  been  any  encouragement, 
by  technical  education  in  spare  time,  I  should 
certainly  have  taken  to  a  branch  of  trade  whereby 
my  chances  of  employment  would  have  been 
facilitated,  and  many  of  my  own  comrades  would 
have  done  the  same.  After  the  soldier's  daily  duty 
is  performed,  how  is  his  time  spent  l  Is  it  to  obtain 
knowledge  in  the  advancement  of  his  own  welfare? 
No ;  for  the  reason  that  he  has  no  one  to  encourage 
him  to  take  this  interest  in  himself  or  to  point  out 
the  advantages  he  would  gain  thereby,  and  in  his 
walks  seldom  gives  the  thought  of  getting  more 
intellectual  kno  wledge  one  moment's  consideration. 
Of  course,  we  have  all  heard  the  remark  land  in 
some  cases  only  too  true)  that  ‘  Tho  man  who 
enlists  is  lazy  and  good  for  nothing  ;  ’  but,  on  the 
other  hand,  there  are  numbers  of  good  men  who 
enlist  who  should  be  held  up  as  examples  to  very 
many  in  civilian  life,  and  who  are  a  credit  to  their 
corps ;  and  it  is  to  such  men  as  these  that  the  in¬ 
struction  now  in  question  would  be  of  advantage, 
and  by  them  welcomed,  that,  while  employing  their 
spare  time,  they  would  be  reaping  some  beneficial 
knowledge  that  would  materially  assist  them  on 
discharge.  I  venture  to  answer  again  for  a  great 
number,  and  express  my  confidence  in  them  as 
making  valuable  servants  in  any  capacity  or  in  any 
technical  branch  it  may  have  been  their  good  fortune 
to  obtain  a  knowledge  of.  Again,  it  would  be  the 
means  of  helping  to  keep  the  company  and  regi¬ 
mental  sheets  clear,  thereby  reducing  drunkenness 
and  other  offences  to  a  minimum,  as  the  temptation 
to  these  is  ofttimes  the  outcome  of  spare  time  and 
the  absence  of  employment  for  the  mind,  and  not 
(as  is  often  supposed)  always  the  man's  inclination. 
I  consider,  therefore,  if  such  inducements  as  the 
instruction  mentioned  were  held  out,  we  should 
have  great  numbers  grasp  the  opportunity,  and  the 
prowess  of  our  army  raised  to  a  still  higher  degree  ; 
crime  and  desertion  would  be  reduced  and  recruiting 
promoted ;  thus  elevating  the  men  and  placing  them 
in  a  position  to  compete  with  others  in  the  field  of 
commercial  enterprise,  after  having  served  their 
country  faithfully  and  well  in  the  British  army.” 

Lathe.— F.  S.  G.  ( Fenton )  writes  “  Referring 
to  the  description  of  the  improved  arbor  for  the 
eccentric  chuck  described  in  YYtork,  I  saw  one  over 
thirty-two  years  ago,  made  by  Thomas  Lockett,  an 
ingenious  mechanic  of  Hanley.  His  was  of  brass, 
with  two  folding  leaves  to  form  segments  of  circles. 
I  made  one  on  similar  lines,  but  without  the  leaves. 
With  it  I  can  cut  an  eccentric  pattern  5|  in.  in 
diameter.  I  coned  out  the  slide,  screwing  it  to 
its  place,  and  boring  a  large  hole  in  the  centre, 
putting  the  rest  up  to  it.  Then  I  coned  it  out  with 
a  three-sided  hand  tool,  so  that  the  hole  was 
perfectly  central.  I  then  got  a  piece  of  brass  a  trifle 
larger  than  the  hole,  bored  a  (  in.  hole  in  the  centre, 
anil  put  it  on  a  mandrel,  turned  it  to  the  same  taper, 
and  ground  it  into  the  slide.  Then  I  recessed  it  on 
the  hack  side,  and  put  three  J  in.  screws  at  equal 
distances  apart  into  the  back  of  the  click-wheel 
carrying  the  nose,  and  it  runs  perfectly  true."— 
[Why  did  you  not  describe  Thomas  Lockett’s 
“ folding  leaves  to  form  segments  of  circles?”— Ed.] 


II.— Questions  Answered  by  Editor  and  Staff. 

Cement  for  Battery.— Electric.— Thoroughly 
dry  the  wood,  clean  the  joints  free  from  dust,  then 
run  in  melted  pitch.  I  know  of  no  other  cement 
that  will  prevent  leakage  in  a  wood  box  destined  to 
hold  sulphuric  acid.  But  why  use  wood  at  all? 
Even  when  lined  with  pitch  it  is  a  miserable  make¬ 
shift  for  a  good  glass  or  stoneware  battery  cell. 
The  solution  may  be  one  part  acid  to  twelve  parts 
of  water.  Zinc  plates  are  said  to  be  amalgamated 
when  coated  with  mercury— that  is,  quicksilver. — 
G.  E.  B. 

Sectors  of  Induction  Machine.— ,T.  P.  {Hull). 
—You  are  quite  right.  The  brushes  rub  against  the 
brass  sectors  on  the  outsides  of  the  glass  plates. — 
G.  E.  B. 

Ebonite  Cells.— J.  P.  {Hull).— Ebonite  cells  can 
be  obtained  of  Messrs.  King,  Mendham  &  Co., 
Bristol.  The  nearest  size  they  have  to  your  measure¬ 
ment  is  4  x  1J  x  l;i,  price  Is.  per  cell. — G.  E.  B. 

Leyden  Jar  Battery.— J.  M.  (Nantwich) The 
Leyden  jar  is  a  condenser  or  store  for  electric 
charge,  hut  it  is  not  the  most  portable,  convenient, 
or  best  form  of  condenser.  This  jar  or  bottle  form 
is  adopted  because  it  is  easily  grasped  in  the  hand  ; 
but  a  battery  of  such  jars  is  cumbersome.  The 
condensers  used  with  induction  coils  are  the  best 
types  of  condensing  batteries.  A  glass  plate  coated 
with  tinfoil,  as  you  suggest,  has  been  frequently 
substituted  fora  Leyden  jar,  and  is  named  a  "ful¬ 
minating  pane.”  Condensers  built  up  of  alternate 
sheets  of  tinfoil  and  glass  make  very  compact  and 
powerful  substitutes  for  Leyden  batteries.  There 
is  no  more  danger  of  the  charge  going  over  the 
edges  of  the  plates  (if  the  foil  is  kept  away  1  in. 
from  the  edge  all  around)  than  its  escape  over  the 
edges  of  paraffined  paper.  In  charging  a  pane,  con¬ 
nect  one  surface  of  foil  to  the  machine  and  the  other 
to  earth.  The  two  surfaces  must  not  he  connected 
together  to  charge  them.  When  connected,  they  at 
once  discharge  their  store.— G.  E.  B. 

Fuller  Battery.— G.  D.  ( Hollmcay ). — To  force 
the  necessary  volume  of  electric  current  through 
the  wire  coils  of  an  electric  bell,  pressure  must  be 
obtained,  and  this  is  named  electro-motive  force, 
represented  by  the  letters  E.M.F.  Now  the  E.M.F. 
of  one  Fuller  cell  is  It  volts.  If  we  connect  two 
cells  together  we  doublo  the  pressure,  and  get  an 
E.M.F.  of  3  volts;  consequently,  we  get  enough 
pressure  to  send  tho  current  through  the  bell  coils. 
I  think  this  will  clearly  show  you  why  the  bell  did 
not  ring  with  only  one  cell.  The  formation  of 
crystals  is  a  natural  consequence  of  working  the 
solution  in  a  Fuller  cell.  They  may  be  easily  dis¬ 
solved  in  warm  water.  If  you  use  chromic  acid 
instead  of  bichromate  of  potash,  you  will  do  away 
with  the  crystals  of  which  you  complain.— G.  E.  B. 

Transferrotypo  Paper.— Driller.— Kastman’s 
transferrotype  paper  can  be  obtained  of  the  Eastman 
Company,  Oxford  Street,  YV.— D. 

Faded  Photographs.— O.  B.(  Wood  Green).— Tho 
only  plan  for  restoring  faded  photographs  or.  rather, 
removing  tho  yellow  lint,  is  by  placing  the  print  in 
a  10-grain  solution  of  bichloride  of  mercury  in  water, 
and  washing.  There  are  faded  and  faded  prints ; 
some  may  bo  improved  by  this  method,  and  some 
not.  If  the  detail  has  absolutely  gone,  no  kind  of 
known  treatment  will  restore  it ;  but  if  the  print 
has  yellowed,  and  traces  of  half-tone  remain,  the 
mercury  treatment  will  very  much  improve  it,  by 
destroying  the  yellowness  that  partly  obliterates 
the  shading— thus  giving  it  greater  contrast  between 
the  lights  and  shadows,  and  rendering  it  more  suit¬ 
able  for  copying. — 1). 

Mouldings.— J.  S.  (Derby).— YVrite  to  Murells'. 
of  Great  Saint  Andrew  Street,  London,  for  their 
catalogue.  They  have  a  very  large  assortment  of 
every  kind  of  picture-frame  mouldings,  and  are  the 
cheapest  people  I  know  in  the  trade. — E.  D. 

Boot  and  Shoo  Making.— Cobbler  and  others. 
Articles  on  Boot  and  Shoe  Making  appeared  in 
Work.  Nos.  165. 168.  173.  176,  and  182. 

Fortune-Telling  Machine.— H.  B.  (Brighton). 
—An  illustrated  paper  is  in  hand,  and  will  be 
inserted  in  our  next  number. — Ed. 

“Diamond"  Frame.— A.  B.  (A'o  Address).— To 
reply  to  A.  B.  fully  would  go  far  beyond  the  range 
of  "  Shop.”  A.  B.’  will  find  all  he  requires  if  he  will 
read  up,  in  back  numbers  of  YVork,  the  series  of 
papers  on  Cycle  Construction.— A.  S.  P. 

Replating  Bicycles.— A.  F.  S.  (Slough).— Any 
cycle  shop  will  get  bicycle  parts  replated;  or  send 
them  direct  to  Brown  &  Evans,  63,  Farringdon 
Road,  London,  E.C  ,  or  Diamond  Plating  Company, 
Spon  Street.  Coventry.  There  are  scores  of  others 
about  London.— A.  S.  P. 

Waterproof  Cloth.  —  Airproof  will  have  to 
make  application  to  the  manufacturers  of  water¬ 
proof  goods  tor  information  on  this  point.  Apply 
to  Chas.  Macintosh  &  Co..  30.  Fore  Street,  London, 
E.C.,  or  Cambridge  Street,  Manchester. — A.  S.  P 

Bicycle  Parts.— Anglo- Australian.— (1)  Steel 
springs  are  bent,  before  tempering,  on  mandrels. 
(2)  The  wire  is  steel,  and  the  springs  are  tempered 
after  being  eoiled.  (3)  The  wire  may  be  purchased 
of  any  of  the  numerous  wire  workers  of  Birmingham. 
Probable  wholesale  cost,  4d.  to  6d.  per  lb.— A.  S.  P. 

Tinman's  Tools.— T.  D.  (Marriston).— The  best 
firm  to  apply  to  for  list  of  tinsmith  s  tools  and 
machines  is  j.  Rhodes  &  Sons,  Grove  Iron  YVorks, 
Wakefield.— R.  A. 


Camera  Fittings.— G.  W.  A.  ( Borough ,  S  E).— 
The  address  of  Lonsdale  Bros,  is  3,  Cookridge 
Street,  Leeds.  They  should  advertise  in  YVork. 

Musical  Box.— M.  J.  M.  (Southsea).— An  article 
on  How  to  Repair  a  Musical  Box  appeared  in  Work 
No.  51. 

Zinc  Working.— II.  D.  (North  Shields).— Messrs. 
Treggon  &  Co.’s  address  is  19,  Jewin  Street,  E.C. 

Electric  Shocks.— F.  YV.  W.  (Leeds).— I  am  no 
advocate  for  administering  electricity  to  human 
beings,  unless  by  medical  men  or  people  who  are 
thoroughly  competent.  If  you  must  have  your  own 
way,  let  me  advise  you  to  make  your  coil  in  such  a 
manner  that  the  strength  of  the  current  can  be 
regulated  either  by  yourself  or  the  person  operated 
upon,  but  on  no  account  give  single  smart  shocks. 
As  to  the  laws  and  construction  of  coils,  let  tne 
draw  your  attention  to  a  series  of  papers  now  ap¬ 
pearing  in  YY’ork  by  Mr.  Bonney,  to  be  followed 
by  others  that  will  embrace  all  you  require.  Thoso 
that  have  appeared  up  to  now  are  to  be  found  in 
Vol.  IV.,  Nos.  157,  160,  164,  164,  and  170.  You  would 
do  well  to  study  these  carefully.— J.  B. 

Mandoline.— R.YV.  B.  (Harebell  St.).— The  Italian 
mandoline  is  an  instrument  which  requires  the 
greatest  skill  in  the  making,  owing  principally  to 
the  peculiar  construction  of  the  pear  or  canoe¬ 
shaped  body.  These  require  special  appliances ;  in 
fact,  it  is  a  trade  by  itself,  and  one  that  is  only  to  be 
acquired  by  long  and  diligent  application.  It  is 
quite  beyond  the  scope  of  "Shop."  There  is,  how¬ 
ever,  a  mongrel  kind  of  instrument,  a  cross  between 
a  Spanish  bandurria  and  a  mandoline,  and  known 
as  the  American  mandoline,  which  comes  fairly 
within  the  capabilities  of  the  amateur,  and  a 
description  of  which,  with  working  drawings,  ap¬ 
peared  in  Vol.  II. ,  page  229,  of  this  journal.— R.  F. 

Pulleys.— Triple. — In  the  sketch  Bent  us,  the 
two  pulleys  shown  only  act  as  ’’  fair  leaders,"  and 
do  not,  and  cannot,  as  arranged,  give  any  increase 
of  power ;  this  could  only  be  obtained  by  using  the 
pufleys  as  in  a  double-  and  single-block  tackle,  and 
their  application,  as  shown,  gives  no  advantage 
over  the  use  of  the  single  pulley,  b.  In  regard  to 
the  question  of  dealing  with  an  unprotected  inven¬ 
tion— as  to  submitting  it,  in  its  unprotected  state,  to 
anyone,  more  especially  to  the  mere  commercial 
mind— we  have  so  constantly  placed  the  difficulties 
of  the  case  before  the  public  in  our  pages  that  we 
thought  our  readers  would  have  pretty  well  under- 
j  stood  it  by  this  time.  We  can  assure  Triple  that, 
1  unless  the  invention  will  “suit  the  purpose  in¬ 
tended.”  he  has  nothing  he  could  treat  with,  and 
nothing  which  is  of  any  value.  YY'e  can  only  ad  vise 
Triple  to  submit  the  matter  in  confidence  to  a 
1  respectable  expert  in  the  line  at  a  consultation,  and 
pay  him  his  usual  fee.  when  he  will  learn  if  the 
invention  is.  or  can  he  made,  good  for  anything, 
and  get  some  hints  to  guide  him.— C.  E. 


Flow  of  Water.— YYtorkite.— The  velocity  of 
water  under  any  given  head  is,  theoretically,  that 
of  a  solid  body  falling  from  a  height  equal  to  that 
head,  but  the  pipe  friction,  or  that  of  an  adjutage, 
modifies  the  velocity.  I  give  you  some  practical 
formula;,  hut.  if  you  wish  to  know  how  these  are 
determined,  you  should  read  Downing's  "Treatise on 
Hydraulics."  The  constants  are  taken  from  “Smea- 
ton's  Experiments  "  Flow  of  water  through  ori¬ 
fices:—  Let  Q.  =  cubic  feet  discharged  per  minute, 
h  =  height  of  water  surface  in  feet  ahove  orifice, 
und  S  —  area  of  orifice  in  square_feet.  Then  : 

Q  =  297'6  S  V  h 

s=  Q-  = 

297 '6  f  h 

Flow  of  water  into  conduit : — Let  v  =  velocity  in 
feet  per  minute,  s  =  sectional  area  in  square  feet, 
l  —  length  of  channel  in  feet,  and  c  =  wetted  peri¬ 
meter  in  feet.  _ 

Flow  of  water  through  pipes : 

\/f 


Q  =  2356 


x  d' 


You  do  not  state  how  the  water  is  to  be  delivered, 
but  one  or  other  of  the  above  formulae  must  be 
applicable.— F.  C. 

Engineering  Drawings.— J.  W.  G.  ( Keighley I. 
—The  best  and  quickest  m  thod  of  obtaining  a  few 
copies  of  working  drawings  for  distribution  in  the 
workshops  is  to  use  one  of  the  “blueprint''  pro¬ 
cesses.  In  all  of  these  a  tracing  of  the  drawing  has 
to  be  made  and  exposed,  in  a  glass-fronted  printing- 
frame.  to  the  daylight,  with  a  sensitised  paper 
behind  the  tracing.  The  cheapest  method  is  the 
ordinary  "  blue  print,”  in  which  the  paper,  after 
exposure,  only  requires  washing  in  water  to  produce 
a  copv  of  the  original  tracing  in  white  lines  on  a 
blue  ground.  Other  methods,  giving  blue  or  black 
lines  on  a  white  ground,  require  certain  chemical 
treatments.  The  various  papers  and  chemicals  for 
any  of  these  processes  can  be  obtained  at  any 
stationer's  where  drawing-office  materials  are  sold. 
If  the  querist  is  desirous  of  making  his  own  mate¬ 
rials— which  is  scarcely  advisable,  as  they  can  be 
bought  at  reasonable  prices— let  him  oonsult  "  Shop 
in  YVork.  Ytol.  Ill,  Nos  143  and  145;  also  Moles- 
worth's  "  Pocket  Book,"  back  volumes  of  the 
English  Mechanic,  or  any  of  the  photographic 
journals.— A.  B. 
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Roller  hearings.— H.  C.  M.  {Liverpool).— Your 
query— “What  is  meant  by  ‘independent’  roller 
bearings?  is  somewhat  vague.  The  term  roller 
bearings  may  mean  the  bearings  at  each  end  of  a 
roller,  or  a  bearing  constructed  so  as  to  have  rollers 
lengthways  along  the  journal  or,  rather,  so  that  the 
shaft  journal  may  lie  and  revolve  within  the  afore¬ 
said  rollers,  in  the  manner  of  a  ball  bearing.  Please 
write  more  than  three  lines,  and  let  me  know  for 
what  class  of  mechanical  work  you  wish  or  have 
heard  they  are  used,  and  I  will  give  you  all  the 
assistance  that  lies  in  my  power. — T.  R.  B. 

Bookbinding.— H.  J.  C.  (Hampstead).— There 
are  a  good  many  books  published  on  Bookbinding 
which  profess  to  deal  with  the  subject  in  a  practical 
manner,  but  they  all  treat  it  too  much  in  the  high 
art  point  of  view  for  my  taste,  and  I  am  sure  you 
would  not  find  any  of  them  to  be  of  much  use  to 
you.  A  series  of  articles  has  been  published  in 
WORK,  Vol.  II.,  which  is  just  what  you  want.  You 
should  write  to  the  publishers  for  the  numbers,  and 
study  them  well.— G.  C. 

Telescopes.— H.  W.  (Byfield).— I  am  glad  to  find 
that  you  have  succeeded  in  making  a  telescope 
which  has  excited  your  appetite  for  a  better  one. 
As  you  say,  achromatic  refractors  are  expensive  as 
compared  with  silvered  glass  reflectors,  though 
this  must  be  remembered:  that  the  fixing  and 
adjusting  of  an  object-glass  is  far  less  difficult  than 
adjusting  a  speculum  with  its  “  flat.”  But  this  can 
be  done  by  an  amateur  who  has  the  desire  for  know¬ 
ledge  and  also  the  aptitude  which  you  evince. 
Nowadays,  it  is  not  worth  while  to  make  a  specu¬ 
lum  of  metal.  As  you  suppose,  I  have  read  the 
excellent  articles  by  Mr.  Francis  on  Speculum 
Grinding,  and  I  am  certain  that  you  could,  by 
carefully  following  out  his  instructions,  produce 
work  which  would  be  beyond  your  present  expecta¬ 
tions.  You  say,  "I  am  not  a  clever  mechanic.” 
What  if  you  are  not?  There  are  but  few  such— I 
mean  naturally— and  all  of  these  do  not  produce 
useful  work.  The  true  definition  of  genius  is  “  hard 
work.”  Reading  between  the  lines  of  your  letter,  I 
believe  you  can  do  hard  work.  You  further  say,  “I 
am  only  a  grocer’s  assistant.”  What  in  the  world 
has  that  to  do  with  it?  Does  a  man's  calling  dignify 
him  or  give  him  brains?  Surely  not,  but  rather  a 
man  can  dignify  his  work.  What  was  llerschel  ? 
only  a  poor  music  teacher  ;  Davy?  an  apothecary's 
apprentice ;  Franklin  began  life  by  helping  his 
father  to  make  candles;  Faraday?  an  errand  boy; 
and  the  last  could  be  multiplied  by  thousands.  The 
best  work  in  the  world  has  often  been  done  by  those 
who  have  created  their  own  circumstances.  No 
man  speaks  worthily  of  himself  who  says,  I  am 
only  this  or  that.  If  you  are  a  fairly  young  man, 
there  is  nothing  to  prevent  you  from  doing  splendid 
W'ork,  provided  you  have  “stick.”  Do  not  begin  a 
thing  and  then  give  it  up  because  it  is  hard.  My 
advice  is.  Follow  out  the  instructions  of  Mr. 
Francis  in  all  matters,  and  I  am  confident  that, 
in  the  end,  you  will  succeed.  If  another  word  of 
encouragement  is  needed,  I  would  say  that  one 
of  the  finest  speculums  I  ever  used  was  made  by  a 
ministerial  friend  of  mine  of  the  name  of  Clarke, 
who  some  years  ago  went  to  America.  He  at  first 
took  it  up  as  a  means  of  recreation,  having  had  no 
special  training  for  it.  He  ultimately  succeeded  in 
producing  the  finest  work.  I  think  I  may  say  this 
much— that  there  is  not  a  writer  on  the  Editor’s 
staff  but  will  be  glad  to  help  you  all  in  his  power.— 

Polishing  Fretwork.— A  Constant  Reader. 
—It  is  a  most  unusual  thing  to  be  asked  to  French 
polish  the  interstices  of  fretwork ;  the  usual  plan  is 
to  polish  the  flat  surface  only.  Much  cf  our  best 
work,  notably  on  pianos  and  organs,  is  thus  treated, 
though  on  the  former  they  are  sometimes  blacked 
inside.  This  is  best  done  by— previous  to  the  final 
cleaning  off  —  brushing  in  some  vegetable  black 
mixed  with  weak  glue-size,  and  allowing  it  to  quite 
dry  before  cleaning  off  and  glass-papering.  The 
plan  of  oiling  the  interstices  sometimes  adopted 
cannot  be  recommended  unless  the  precaution  is 
taken  to  kill  the  oil  on  the  back  by  scraping  and 
giving  a  good  wet  rubber  of  polish.  If  you  still 
wish  to  polish  the  cut-out  portion,  you  must  apply 
the  French  polish  or  spirit  varnish  carefully  with  a 
camel-hair  brush,  wiping  off  any  surplus  from  the 
face  of  the  work  with  the  palm  of  the  hand  or  pad 
of  cloth  as  you  go  along,  while  it  is  still  wet.  Care 
must  then  be  taken  to  keep  the  polish  rubber  quite 
flat  when  polishing  the  flat  surface  to  avoid  fat 
edges.— L  feboat. 

Hellesen.  Dry  Battery.— E.  J.  (Plumstead, 
S.E.).—  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  have 
kindly  supplied  me  with  the  following  information 
respecting  the  Hellesen  dry  battery  :  “  From  the 
exhaustive  tests  to  which  we  have  subjected  the 
elements  in  question,  we  have  no  hesitation  in  say¬ 
ing  that  they  are  the  most  satisfactory  and  efficient 
dry  cells  in  the  market.  They  are  very  constant, 
possess  great  recuperative  power,  furnish  the 
greatest  number  of  ampbre  hours  of  any  dry  battery, 
have  small  polarisation,  are  not  affected  by  changes 
of  temperature,  are  portable,  always  ready  for  use, 
and  require  no  previous  preparation  whatever. 
The  cells  require  no  attention,  are  always  clean, 
and,  when  once  installed,  can  remain  until  com¬ 
pletely  exhausted.  With  regard  to  renewals,  we 
do  not  recommend  recharging  when  exhausted,  as 
the  old  cells  can  only  be  recharged  by  taking  them 
entirely  to  pieces  and  renewing  nearly  all  the  parts, 
and  the  value  of  such  parts  of  exhausted  cells  as 
can  be  again  utilised  is  too  insignificant  to  be  taken 
into  account  in  comparison  with  the  cost  of  labour 


for  dismantling  and  remounting  the  cells.  The 
most  economical  plan  is  to  replace  the  exhausted 
cells  by  new  ones.  When  fairly  used  for  such  pur¬ 
poses  as  telegraphing,  ringing  bells,  etc.,  the  cells  last 
for  a  considerable  time ;  but,  being  comparatively 
a  new  article  of  trade,  we  have  not  yet  been  able, 
from  actual  experience,  to  ascertain  the  duration  of 
their  life.  We  may  state,  however,  that  cells  which 
have  been  in  constant  use  for  over  two  years  are 
still  working  well.  We  do  not  recommend  this 
class  of  battery  for  small  electric  lamps.  The 
No.  1  size  may  be  used  for  working  induction  coils. 
— G.  E.  B. 

Zither.— G.  H.  ( Pietermaritzburg).— (\ )  The  most 
serviceable  form  of  zither  is  the  solo  instrument — 
known  as  the  “  Horn  ”  or  “  Prim  ”  zither— an  outline 
of  which  you  will  find  given  on  p.  550  of  No.  139, 
/ol-  III.,  of  Work.  The  other  shape  is  that  of  the 
‘Elegie”  zither,  which  is  most  suitable  for  slow 
movements,  or  as  an  accompaniment  to  the  voice  ; 
hence  its  English  name— the  “Song”  zither.  A 
zither  of  the  form  I  recommend  costs,  in  England, 
anything  from  21s.  to  £10;  but  a  capital  instrument, 
perfect  in  all  the  essentials,  should  be  obtainable  for 
about  £2  10s.  Naturally,  a  higher  price  will  have  to 
be  paid  in  the  colonies,  in  the  chief  cities  of  which 
zithers  are,  no  doubt,  obtainable.  (2)  As  to  how  to 
learn,  the  best  way  is,  undoubtedly,  to  find  someone 
who  plays,  and  get  them  to  give  you  a  few  hints. 
In  a  place  like  Pietermaritzburg  there  are,  no 
doubt,  many  Germans,  and  among  these  you  will 
probably  find  a  player.  (3)  The  metallic  strings 
are  wires,  either  of  steel  or  brass,  covered  in  the 
same  way  as  are  the  usual  silk  strings.  Each  is 
made  specially  to  produce  a  given  note,  and,  with 
care,  these  will  outlast  several  sets  of  gut  and  silk. 
1  have  had  metal  sets  in  constant  use  for  three 
years,  which  shows  how  much  more  economical 
they  are  than  the  ordinary  ones,  not  to  mention 
their  great  superiority  in  brilliancy  of  tone  and 
“  timbre.”— Odd  Teacher. 

Motor.— V.  W.  (Dewsbury).— It  you  have  suffi¬ 
cient  length,  fix  a  pulley  on  axle  of  driving-wheel 
a  little  less  than  that  on  motor.  If  not,  fix  an  inter¬ 
mediate  shaft  with  10  in.  or  12  in.  pulley,  and  a 
pulley  about  half  the  size  of  that  on  the  motor,  and 
connect  as  shown  in  sketch.  I  am  afraid  the  4  in. 
pipe  is  too  small ;  $  in.  would  be  much  better.  You 
might,  however,  try  it  as  it  is  there,  and  if  not 
satisfactory,  fix  a  larger  pipe.  Fix  them  as  far 
apart  as  possible,  to  get  a  longer  length  of  belt. 
You  might  use  a  flat  belt  from  motor  to  intermediate 
shaft.— M. 

Indiarubber  Moulds.— Y.  W.  (Dewsbury).— 
The  moulds  are  generally  of  metal,  pressure  and 
heat  being  applied.  A  little  French  chalk  could  be 
put  in  the  mould  to  prevent  sticking.  A  good  de¬ 
scription  is  given  in  Vol.  I.  of  Work,  under  the 
heading  of  Indiarubber  Stamp  Making,  which 
would  be  of  service  to  you.  You  might  procure 
the  indiarubber  from  the  manufacturers  of  such 
goods,  who  advertise  largely.  The  rubber  can  also 
be  dissolved  in  chloroform,  in  which  state  it  might 
be  moulded.  You  might  try  the  cement  used  for 
fixing  bicycle  tires.  Thornton’s  is  a  very  good 
make.— M. 

Polish  for  Counter.  —  Spirits.  —  For  public- 
house  use  these  should  not  be  French  polished,  as 
this  finish  is  not  spirit  proof ;  only  the  moulded 
front  edge  should  be  thus  treated,  the  flat  portion 
being  oil  polished,  the  same  as  dining-tables— th's 
being  the  only  known  method  that  will  resist  hot 
glasses,  etc.  First  wipe  over  with  red  oil,  made  by 
soaking  i  lb.  alkanet  root  in  1  pint  linseed  oil  ; 
“fillin’’  with  finely  crushed  whiting  coloured  to 
match  with  Venetian  red  and  made  into  a  thin 
paste  with  turpentine.  Wipe  off  clean,  then  give 
the  whole  a  good  wet  rubber  of  polish  to  set  the 
“  filling,”  finishing  off  the  front  edge  as  advised. 
For  the  flat,  portion,  1  pint  of  linseed  oil  to  be  sim¬ 
mered  (not  coiled)  for  ten  minutes,  and  strained 
through  flannel,  then  add  1  oz.  of  turpentine  ;  to  be 
applied  daily  with  soft  linen  rag  and  wiped  off 
lightly.— Lifeboat. 

Photograph  Colouring.— H.  S.  C.  (Plymouth). 
— The  process  our  correspondent  alludes  to  is  one  of 
a  great  number  of  similar  plans  under  different 
fanciful  names,  which,  when  carefully  done,  produce 
pleasing  results.  The  method  is  to  procure  two  un¬ 
mounted  prints  and  a  piece  of  curved  glass  similar 
to  a  watch-glass.  They  are  sold  oval  and  cushion¬ 
shaped— that  is,  oblong  with  the  corners  rounded 
off.  Attach  one  of  the  prints,  made  thoroughly 
wet  with  a  weak  solution  of  gelatine,  face  to  the 
concave  surface  of  the  glass,  pressing  it  carefully  so 
that  there  are  no  air  bubbles  enclosed  between  the 
print  and  the  glass ;  allow  it  to  dry,  then  with  a 
little  moisture  and  by  dint  of  careful  rubbing  with 
the  finger-tips  remove  as  much  of  the  paper  as  pos¬ 
sible  from  the  back  of  the  photograph,  leaving  little 
else  than  the  film  of  albumen  on  which  the  image 
is  impressed.  When  quite  dry,  render  this  trans¬ 
parent  by  brushing  over  it  some  crystal  varnish. 
The  varnish  being  dry,  paint  rather  strongly  over 
the  picture  with  suitable  colouring ;  then,  when 
these  are  dry,  attach  the  other  print  over  the  first 
one  in  perfect  register.  Sometimes  a  little  colour  is 
put  on  to  the  second  print ;  it  is  quite  a  matter  of 
taste,  and  according  to  the  effect  desired.  The  two 
prints  are  now  allowed  to  thoroughly  dry,  and  then 
are  backed  up  by  filling  the  cavities  on  the  back  of 
the  prints  with  Paris  plaster.  The  painting  must 
be  done  strongly,  and  no  very  great  nicety  is 
required,  the  light  and  shade  in  the  photograph 
supplying  the  modelling.  The  pictures  can  be 
mounted  on  flat  glass,  but  then  the  backing  must 


be  something  different.  This  is  the  principle  by 
which  almost  all  the  processes  for  colouring  photo¬ 
graphs  that  are  supposed  to  require  no  artistic  skill 
are  done,  although,  it  goes  without  saving,  the  more 
artistically  they  are  done  the  better  they  are.  The 
other  method  of  colouring  photographs  is  the  same 
as  usually  adopted  for  ordinary  water-colour  paint¬ 
ings.— D. 

Vulcanite  —  F.  D.  (Birmingham).— Thz  India- 
rubber  Co.,  of  Silvertown  and  Cannon  Street, 
London,  are  manufacturers  of  vulcanite.  Most 
of  the  vulcanite  sold  in  England  is  made  in  France. 
— E.  D. 

Certificate  — A.  D.  Y.  (Hotting  Hill).— The  mean¬ 
ing  of  the  words  “advancing  money  on  certificate” 
in  your  case  implies  that  the  owner  of  the  land,  or 
his  representatives,  will  advance  you  a  certain  sum 
of  money  on  receiving  the  certificate  from  the 
architect,  surveyor,  land  agent,  or  other  qualified 
person  that  you  have  performed  a  certain  amount 
of  work.  The  amount  of  work  and  the  rate  of  pay¬ 
ment  are  generally  specified  and  signed  with  the 
agreement.— E.  I). 

Sanitary  Science.— W.  11.  J. (Manchester).— The 
examination  for  inspector  of  nuisances  occupies  a 
portion  of  two  days,  the  first  day  being  a  written 
examination  of  about  three  hours,  and  the  second 
an  oral  examination,  with  one  or  more  questions  to 
be  answered  in  writing  if  deemed  necessary.  Fee, 
three  guineas  if  in  London,  but  when  the  exam¬ 
inations  are  held  in  provincial  towns,  one  guinea 
extra  is  charged.  The  examination  embraces  the 
following  subjects  :  The  provisions  of  the  Acts  and 
model  bye-laws  relating  to  the  duties  of  inspectors 
of  nuisances  ;  a  knowledge  of  what  constitutes  a 
nuisance  ;  methods  of  inspection  of  dwellings, 
cellar  dwellings,  dairies,  milkshops,  markets, 
slaughter-houses,  cow-sheds,  and  nuisances  espe¬ 
cially  connected  with  trades  and  manufactures  ;  the 
physical  characteristics  of  good  drinking  water; 
the  various  ways  in  which  it  may  be  polluted  by 
damage  to  supply  works  or  in  houses,  and  the 
means  of  preventing  pollution ;  methods  of  water 
supply ;  the  characteristics  of  good  and  bad  food 
(such  as  meat,  fish,  milk,  and  vegetables) ;  the  Sale 
of  Food  and  Drugs  Act :  the  regulations  affecting 
persons  suffering  or  recovering  from  infectious 
diseases  ;  the  principles  of  ventilation,  and  simple 
methods  of  ventilating  rooms  ;  measurements  of 
cubic  space ;  disinfectants  and  methods  of  disin¬ 
fection  ,  a  knowledge  of  the  general  duties  of  the 
office  ;  methods  of  keeping  the  necessary  books  and 
records;  writing  and  spelling  ;  the  proper  con¬ 
ditions  of  good  drainage  ;  the  advantages  and 
disadvantages  of  various  sanitary  appliances  for 
houses ;  inspection  of  builders’  and  plumbers’ 
work ;  scavengering  and  the  disposal  of  refuse.— 
E.  I). 

Wire  Picture  Cords  Gilt.— A  Worker.— 
Picture  cords,  as  per  samples,  can  be  obtained  at 
Messrs.  Bramah  &  Son's,  Fargate,  at  Is.  3d.,  2s.  6d., 
and  3s.  per  dozen  yards ;  and  I  think  I  may  safely 
say  that  you  will  not  find  the  manufacture  of  this 
gilded  wire  pay  you.  A  large  majority  of  picture 
wire  is  made  in  France,  and  in  Birmingham  they 
also  produce  this  material  very  cheaply  and  of  good 
colour.  But  this  colour  will  not  last,  soon  turning 
black,  caused  by  the  sulphur  from  the  coals,  which 
is  materially  assisted  by  the  consumption  of  gas ;  so 
that  these  cords  are  of  little  use,  except  in  the 
country.  If  you  want  a  really  good  picture  wire, 
you  must  have  the  wire  electro-gilded ;  this  can  be 
done  by  Messrs.  Rylands,  Limited,  Eyre  Street, 
Sheffield,  at  from  6d.  to  9d.  per  running  yard. 
This,  of  course,  is  expensive ;  but,  should  the  wire 
become  discoloured,  you  could  take  it  down  and 
wash  it  with  hot  water,  using  a  very  soft  brush, 
and  the  least  suspicion  of  good  yellow  soap, 
and  after  rinsing  in  clean  water,  the  wire  would 
look  like  new,  so  that  the  greatest  expense  in  the 
beginning  would  really  be  cheapest  in  the  end. — 
N.  M. 

Reeds.— W.  J.  (Ruddington).— In  order  to  answer 
this  question  I  have  made  three  vibrators  just 
like  harmonium  vibrators  ;  one  tongue  of  Italian 
walnut  is  the  best,  one  of  American  black  walnut 
next,  and  one  of  pear  wood  not  so  good  ;  but  the  tone 
of  all  is  better,  I  think,  than  brass.  The  largest 
gives  C  C  8  ft.,  the  mortise  of  which  is  24  in.  long 
and  not  quite  f  in.  wide.  The  thickness  is  about 
A  in.  near  the  fixed  end,  and  at  the  free  end  a  piece 
about  J  in.  square  and  4  in.  thick  is  glued  on  to 
lower  the  pitch.  I  have  had  no  opportunity  of 
trying  other  woods,  but  I  believe  box  or  rosewood 
would  do  well.  It  is  only  for  pedals  or  sub-bass 
that  I  should  use  such  reeds,  and  I  believe  anyone 
who  tries  will  succeed  in  making  them.  Size  has 
not  much  to  do  with  the  pitch,  but  weight  and 
flexibility  have  much,  and  the  safest  plan  is  to  make 
the  tongue  too  stiff  and  file  it  down  till  it  speaks; 
then  glue  block  on  free  end,  and  if  too  flat  in  pitch, 
reduce  the  weight  of  the  block  with  file. — B.  A.  B. 

Playing  Cards  Case.— Docile  — A  short  illus¬ 
trated  paper  appeared  in  No.  188.— Ed. 

Phonograph.— Phono.— I  do  not  know  anything 
about  your  former  question  re  above  ;  but  you 
must  not  confound  the  phonograph  described  in 
Work  with  Edison’s  instrument  with  its  hollow 
cylinders.  The  tinfoil  in  the  instrument  in  Work 
corresponds  with  the  hollow  cylinders  in  the  other, 
and  the  foil  can  be  removed  and  replaced  upon  the 
instrument  at  will.  The  plaster  cylinder  can  be 
replaced  by  cast  iron  or  brass,  but  still  the  tinfoil 
would  be  necessary  to  take  the  record.  I  trust  that 
these  remarks  are  a  sufficient  answer  to  your 
questions.— W.  D. 
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Phonograph.— W.  W.  H.  (Winfield).— You  ask 
for  my  address  that  you  may  ask  me  a  few  questions 
and  suggest  an  improvement  in  the  phonograph 
described  by  me  in  Work.  Now,  while  I  quite 
appreciate  your  kindness,  still  I  cannot  send  my 
address,  for  two  reasons :  the  first  being  that  I  prefer 
that  all  correspondence  relating  to  the  subject 
should  appear  in  Work,  pro  bono  publico;  the 
second  that  I  am  constantly  travelling  about,  and 
am  never  longer  than  one  week  at  a  time  in  any 
place.  Any  questions  you  may  have  to  ask  please 
do  so  through  Work.— W.  D. 

Prepared  Paint.— Cam.— This  is  a  difficult 
matter,  but  you  might  try  covering  them  with 
water,  pouring  it  on  gently.  I  tried  an  experiment 
with  some  tube  colours  which  I  had  mixed  on  a 
palette,  and  kept  them  in  order  three  or  four  days 
by  laying  the  palette  in  a  tray  of  water.  There  will 
be  a  difficulty  in  getting  the  water  ofT,  but  you 
could  draw  it  off  with  a  syriage.  The  brushes 
should  have  the  colour  cleaned  out  of  them  with 
turpentine,  then  be  washed  with  soap  and  water, 
and  dried.  If  you  are  using  small  quantities  of  oil 
paint  occasionally,  you  should  get  the  colours  in 
collapsible  tubes.  You  could  then  take  out  only 
the  quantity  required.— M. 

Whitewash.— No  Name.— Wash  and  scrape  off 
as  much  of  the  whitewash  as  you  can,  then  brush 
the  bricks  with  a  weak  solution  of  hydrochloric 
acid  and  water.  If  this  does  not  remove  all,  brush 
the  bricks  over  with  a  solution  of  green  copperas— 
about  3  oz.  to  a  gallon  of  water— keeping  it  off  the 
joints.— M. 

III.— Questions  Submitted  to  Readers. 

The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  sect  ion  of  “  Shop." 

Fret  Whatnot.— A  Newbioqin  Fisher  Laddie 
writes “  Would  some  reader,  taking  an  interest  in 
fretwork,  tell  me  how  to  make  a  whatnot  in  fret¬ 
work  ;  also,  what  kind  of  wood  is  best,  and  where 
to  obtain  it ;  or  tell  me  where  to  get  a  pattern  for 
same?”— [See  Work,  No.  128.] 

Inlays  and  Stringings.— A.  W.  ( Liverpool ) 
writes “  A  reader  of  W ore  would  like  to  know 
the  best  trade  shops  for  inlays  and  stringings  in 
London.” 

Cycle  Tire.— Cyclist  writes: — “Could  any  reader 
of  Work  inform  me  how  to  repair  and  fix  a  broken 
indiarubber  tire  of  bicycle  ?  ” 

Hot-water  Apparatus  for  Warming  Rooms. 

— W.  T.  (i iouthsea)  writes  “  Could  any  reader  of 
Work  kindly  inform  me  of  the  address  of  a  firm 
who  would  fix  apparatus  for  warming  my  house  by 
hot- water  pipes  at  a  moderate  cost?” 

Razor  Grinding.— A.  E.  B.  (Ashford)  writes  :— 
“Can  any  reader  of  Work  inform  me  of  a  reliable 
firm  who  undertake  the  hollow  grinding  of  razors, 
as  the  hairdressers  here  send  them  to  Germany, 
which  takes  sometimes  six  weeks  in  transit? " 

Moles. — G.  B.  ( Elmstead  Heath)  writes  : — “  Will 
any  kind  reader  inform  me  how  to  make  an  inex¬ 
pensive  electrical  contrivance  for  killing  moles?” 

Model  Engineers.— L.  C.  ( Coventry )  writes:— 
“Will  any  reader  kindly  give  me  the  addresses  of 
model  engineers  in  the  Dominion  of  Canada?” 

Model  Engine.— G.  S.  ( Guernsey )  writes: — 
“Where  could  I  get  a  good  model  of  a  steam  or 
clockwork  engine  from  which  I  could  work?” 

Chronology.— Kronos  writes  "  Will  some 
kind  reader  of  Work  inform  me  what  is  meant  in 
chronology  by  *  year  of  the  world ;  ’  also,  what 
would  be  the  approximate  number  of  years  B.c.  of 
such  dates  as  3900,  2800,  1000,  all  ‘year  of  the  world' 
chronology  ?  ” 

Monograms.— W.  H.  W.  ( Castlcton )  writes  :— 
“  Will  anyone  oblige  me  with  designs  for  the  mono¬ 
grams  ‘  E.  L.  E.’  and  ‘  P.  L.  V.',  suitable  for  fret¬ 
work  ?  ” 

Conjuring  Tricks.  —  A.  B.  C.  (No  Address) 
writes  : — “  Will  some  kind  reader  give  a  few  con¬ 
juring  tricks?” 

Barometer.  —  W.  T.  T.  (Houghton-le-Spring) 
writes : — "  I  have  heard  of  a  barometer  or  weather¬ 
glass  made  out  of  two  bottles,  with  a  glass  tube 
passing  from  one  to  the  other.  Could  any  kind 
reader  tell  me  how  to  make  one  ?  ” 


IV.— Questions  Answered  by  Correspondents. 

“  C.  T.”  to  Carve  in  Oak  for  Panel.— C.  K. 

(Stratford)  writes  :— “In  Work,  No.  159,  p.  16,  M. 
(Prince's  Park)  asks  for  a 
monogram.  I  trust  this  one 
may  suit  him.” 

Firewood.  —  M.  (Bishop 
A  uckland)  writes  to  J. (Pcnge) 

(see  No.  181,  p.  398):— “You 
can  procure  a  machine  for 
cutting  and  bundling  fire¬ 
wood  from  M.  Glover  &  Co., 

Holbeck,  Leeds.  If  you  cut 
it  by  hand,  put  the  wood  into 
an  iron  ring  for  bundling. 

One  of  the  cheapest  methods 
of  obtaining  wood  is  to  buy  it 
from  old  buildings  which  are 
being  pulled  down.  You  can 
procure  cuttings,  short  ends,  and  slabs  from  saw 
mill3.  Old  railway  sleepers  are  also  sometimes  to 
be  had  at  a  low  price." 


‘  C.  T.  ”  Monogram. 


Musical  Glasses.— J.  T.  (Huddersfield)  writes  : 
— “  Musical  must  procure  glasses  the  proper  note 
or  ‘  pitch  ’  required,  as  he  would  find  it  very  tedious 
work  keeping  his  glasses  in  tune  with  water.  I 
remember  a  very  nice-keha  ved  and  clever  performer 
on  glasses  came  our  way  once,  and  he  had,  perhaps, 
three  octaves  fixed  in  a  mahogany  frame  ;  and  the 
way  he  handled  those  glasses  was  a  treat  to  hear. 
He  asked  for  a  broken  wineglass  or  two,  on  the 
chance  of  them  being  some  particular  note  he  might 
want.  Musical  must  wash  his  hands  very  clean, 
get  some  clean  water  in  a  glass,  and  dip  his  fingers 
in  again  and  again,  and,  rubbing  round  the  edge  of 
the  glass,  he  will  in  a  few  minutes  be  able  to  make 
a  sound  which  practice  will  perfect,  water  being 
all  that  is  required.’’ 


“  P.  H.  P.”  to  Carve  in  Relief.— C.  K .(Stratford) 

writes :  — 
“  Vulcan 
asks  for 
a  mono¬ 
gram.  I 
trust  this 
one  may 
suit  him.” 

C  arbo- 
nate  of 
P  o  t  a  s- 
8  i  u  m.  — 
H.  B.  S. 
(Liverpool) 
writes  to 
Jeweller 
(see  No. 
166,  p.  158) : 
— “  This  is 
bicarbo¬ 
nate  of  potassium,  otherwise  bicarbonate  of  potash, 
so  that  if  Jeweller  goes  to  anyone  of  the 
chemists  he  has  been  to  and  asks  for  the  latter 
article,  he  will,  no  doubt,  get  what  he  wants. 
Strictly  speaking,  acid-carbonate  of  potassium  is 
not  the  right  name  to  use,  because  this  salt 
alkaline ;  but  as  the  generality  of  this  class  of  salts 
are  acid,  the  name  is  sometimes  employed  instead 
of  the  prefix  ‘bi-.’  The  acid  salts  contain  twice  the 
amount  of  acid  that  is  required  to  form  the  neutral 
salts,  so  that  bicarbonate  of  potash  contains  twice 
as  much  carbonic  acid  as  the  neutral  salt,  which  is 
also  alkaline.  The  terms  ‘acid,’  ‘neutral,’  etc.,  are 
only  relative  terms,  not  absolute  ones.” 
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Camp  Cot.— V.  D.  (London,  W.)  writes  to  F.  K. 
( Stavcley )  (see  No.  167,  p.  174) : — "A  description  and 
illustration  of  this  will,  I  understand,  shortly  appear 
in  Work.” 


V.— Letters  Received. 

Questions  have  been  received  from  the  followm*  corres¬ 
pondents,  andanswors  only  await  space  in  8Hor,  npon  which 
there  it*  errum  pressnre A.  J.  8.  (Watford);  vv.  H.  H.  (Har- 
boro’);  H.  K.  (Newcastle-on  Tyne);  E.  I).  (Hanley);  El.  S.  G. 
(Macclesjleld) :  Tyi»er  ;  It.  C.  (Skivton) ;  .1.  I.  ( Liskeard ) ;  W.  J. 
( Stone ):  H.  E.  (Lye) :  OUT  of  Work:  Corhibhman  :  G.  M. 
(Haverhill)  ;  \V.  W.  (Brier ley  Hill)  ;U.  H.  ( Bishoplull ) ;  An  Ama¬ 
teur;  The  Draper’s  Record:  E.  T.  M.  (Haling):  Vi  bra- 
tile  ;  vv.  M.  (London);  \V.  H.  M.  (Cradley  Heath);  Sawstiokr  ; 
K.  P.  (Stoke-on-Trent):  S.  S.  (Kensington,  H\) ;  A  Constant 
Reader;  P.  E.  I*.;  Tiro  Hudd;  Anxious:  w.  j.  [South 
Wales);  VV.  C.  ;  0.  H.  < Newcastle-on- Tyne •;  F.  C. :  J  C.  L. 
( Derry i;  NOVICE  ;  H.  J.  M.  ( Bristol) ;  VV.  E.  R.  (Bay  View 
Terrace);  J.  L.  :  J.  W.  E.  (Earlstown) ;  Buroy  Joe;  Bono; 
W.  U.  (Stratford) ;  Metronome;  Banuoon  ;  J.  II.  (Stockton- 
cmrTeea)  ;  E.  A.  P.  (Beckenham). 


“WORK”  PRIZE  S  C  II  E  M  E. 

FOURTH  COMPETITION. 


“ Tourists’  Road,  Water,  or  Rail, 
Travelling  Requisite”  Competition. 

To  give  zest  to,  and  widen  the  field  of 
original  research,  such  an  outfit  might,  for 
instance,  combine  with  it  some  useful 
appliance  to  be  used  in  case  of  emergency 
— such  as  life-saving,  or  in  pleasure  hunt¬ 
ing  while  holiday  bent.  This  we  must 
leave  to  our  readers’  judgment,  and  feel 
sure  that  anything  to  make  travel  more 
enjoyable  will  be  welcomed  by  the  public 
and  the  readers  of  Work  who  have  to 
travel.  By  the  time  this  announcement  is 
made  most  of  us  will  have  had  some 
experience  of  holidays  and  the  pleasures  (?) 
of  luggage.  For  the  three  best  suggestions 
for  an  “Improved  Tourists’  Travelling 
Requisite,”  the  following  prizes  will  be 
awarded — 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1. 


Conditions  and  Rules  of  the  “Tourists' 

Travelling  Requisite  ”  Competition 

All  Descriptions  to  bear  the  W okk  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  de  plume ,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  be  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  be  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts, 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition,  provided  the  description 
he  sufficiently  in  detail  to  convey  a  full  idea  of 
the  article  suggested. 

In  the  work  of  judging  regard  will  he  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any  1 
others,  to  be  published,  if  desired  by  the  Editor, 
in  Work,  but  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  be  retained  i 
by  the  competitors,  as  in  no  case  can  the  return  j 
of  MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging  j 
of  the  Suggestions,  and  the  selection,  or  decision, 
as  determined  upon  by  him  is  to  be  final. 

All  manuscripts  intended  for  the 
“Tourists’  Travelling  Requisite” 
Competition  must  be  addressed  to  the  I 
Editor  of  W  >RK,  e/o  Cassell  &  Co.,  I 
Ld.,  Ludgate  Hill,  London,  E.C.  They  i 
must  reach  him  on  or  before  Satur¬ 
day,  October  29,  endorsed,  “  Tourists’ 
Travelling  Requisite”  Competition. 


SALE  AND  EXCHANGE. 

Novelties!  Novelties!  Novelties !— Useful  for 
every  trade.  Cheapest  and  best.  Agents  apply  Factory, 
Oxford  Show  Card  Co.,  17,  Arthur  Street.  W.C.  [i6r 
Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  r 

The  Capitaine  Oil  Engine. — Economic,  reliable, 
safe;  for  all  driving  purposes. —  Leop  Tolch,  38,  Byrom  ! 
Street,  Liverpool.  I9  R 

J oiner’s  Tool  List,  post  free,  from  Booth  Brothers,  ] 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Easy.—  j 
Also  full-size  diagrams  lor  marking  out  eight  alphabets,  j 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note.  1 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d.  Com-  | 
plctc  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Rcpouss£,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign-  j 
writers’  Stencils  fall  full  size),  300  Turning,  400  Small  t 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood.  etc.  Catalogue,  with  540  Ulus-  j 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  {3  s 
Caplatzi's  Scientific  Hire  and  Exchange 
Store8. — Established  i860.  The  largest  and  cheapest  for  » 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro-  I] 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical,  jj 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Sanitary  Science  Exams.— A  Practical  Treatise 
on  Infectious  Diseases,  Li^in  ection,  Disinfectants,  Calcu-  I 
lation  of  Areas  (illustrated),  Diseased  Meat,  etc.  Post  : 
free,  is.  Also  35  Questions  and  Answers  for  Sanitary  I 
Inspectors  and  other  exams.,  is.  6d. — Thos.  Lowther,  || 
10,  The  Polygon,  Clifton,  Bristol.  [14  R 

Amateurs  and  Technical  School  Workshop  Managers 
should  call  at  100,  Houndsditch,  London,  and  see  large 
stock,  or  send  2d.  for  the  Monthly  Register,  containing 
nearly  4.000  lots  of  New  and  Second-hand  Engines,  and 
Engineers’  and  Woodworkers’  Tools,  and  all  kinds  of 
Machinery. — Address,  Editor,  Britannia  Tool  Factory, 
Colchester. 

Best  Book  on  the  Lathe,  including  Screw  Cutting, 

3s.,  post  tree.  Published  and  sold  by  Britannia  Co.,  as 
above. 

Water  Motors,  from  5s.  each  ;  $  h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent. 

Clarionets  (A,  B,  C),  36s.  each  ;  E  flat  Clarionet,  25s.; 
all  worth  double.  Twelve  other  instruments  of  brass  band, 
bargains.— Stanley  Cottage,  Dunstable. 

Nails. — 2  lb.  packet,  assorted,  for  household  and  ama¬ 
teurs,  is.  ;  7  lbs.,  3s.— Hicktcn,  Merchant,  Hal  Iso  wen, 
Birmingham. 
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“  WORTH  A  GUINEA  A  BOX.’’ 


QEECHAM’S  PILLS. 

®  For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  !)\d.,  Is.  l\d.,  &  2s.  t)d.  each.  Full  directions  with  each  box. 


BBECHA  3VE  ’  S  TOOTSS  PASTE. 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  r.ir-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
Proprietor,  for  ONE  SHILLING ,  postage  paid. 


PLAYER’S  NAVY  CUT  is  the  Original,  and  is  only  sold  in  1-oz.  Packets,  and 
2,  4,  8-oz.  &  1-lb.  Tins,  which  keep  the  Tobacco  in  fine  smoking  condition. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

PLAYER’S  NAVY  CUT  CIGARETTES,  In 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Linger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonfui 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 
ESTABLISHED  1851. 

IRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MON1  I,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBECK  FREEHOLD  LAND 
Society,  as  above. 

The  BIRXBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

GIVEN  A.WAY  !-Your  Name  in  n-rat  Rubber  Type, 
your  Monogram,  bottle  of  Endorsing  Ink,  two  Paos, 

Box,  and  Ink  Distributor  for  9d.,  post  free;  with  Mark¬ 
ing  Ink, 

Is.  3d. 

Worth  tre¬ 
ble  amount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp,  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  9d.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.  ;  and  every 
oti.er  description  of  Rubber  Stamp  half  price.  Quote  pa^er  and 
address  — Crystal  Palace  (John  Bond's)  Gold  Medal 
Marking  INK  Works,  75,  Southgate  Road,  London,  N. 


PATENT  office 

27  MARTINS  LANE 

LCNDON.E.C. 

INVENTIONS  &TRADE  MARKS  REGISTERED 
PATENTS  BOUGHT  &  SOLD_  , 
9  MONTHS  PROTECTION  50/- 
INVENTORS  GUIDE  CRATISonAPPLICATION 


A  Complete  Novel,  entitled  “  The  Belle 
^  of  Maiden’s  Green,”  a  Story  of 
Old  Liverpool ,  by  Thomas  Keyworth, 
illustrated  with  1 1  Original  Drawings  by 
Paul  Hardy,  appears  in 

CASSELL’S 

Illustrated  Almanac 

and  Companion  for  1893, 

Now  Ready,  price  0d.,  which  also  gives  a 
full  summary,  with  Portraits  of  the  principal 
Champions,  of  British  Sports  and  Pastimes, 
Notable  Men  of  the  Year,  &c.  &c. 


C/  V£N  AWAY 
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TOOLS!  mechanical  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


Melhuishs 


LARGE 


CONTAINS  OVER 


809  Illustrations 


CATALOGUE 


of  LABOUR-SAVING 

_ _ TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 


Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  <&  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


A  FRAGRANT  CUP 


INDIA  RUBBER  STAMPS. 


DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


For  heading 
note  paper,  en¬ 
dorsing  enve 
lopes,  cheques 
postal  card* 
marking  linen 

_ crests,  fac- 

T2 simile,  etc. 
Price  &  Pattern 
sheet, post  free.  MONOGRAMS: 
a-Iettcr,  is.  each;  3-letter.3s.cach. 
Full  name  in  neat  type,  is.  4c!. 
each,  complete  wkh  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J.  H.  SKINNER  «S£.  CO., 

Manufacturers  of  Fretwork  Matenais  and  Photographic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Now  Ready ,  our  New  Fretwork.  Catalogue  for  Season  1892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition).  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Voneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  Iree. 
J.  H.  SKINNER  &  CO„  W  Department,  EAST  DEREHAM, 

LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  6s.,?ost  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tne  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE, 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203 ,  SH  AFTESBURY  AVENUE ,  W.C. 

(Late  of  76,  High  Hoi. born). 

Awarded  Prize  Medal  International  Inventions  Exhibition.  188^  Please  name  this  Paper  when  writing. 

JVEsi^m-jess, 

MA  X  UFA  C  TV  HE  It  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
}-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 

POST  FULL  OX  APPLICATION. 

CASSELL’S  CLASSIFIED  CATALOGUE. 


No.  567. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata 
logue,  1,400  Engravings,  6d.  The  Amateur,  May 
’92,  contains  200  New  Engravings.  6d.  monthly 


HENRY  ZILLES  &.  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

KO1TX0O1T,  E.C. 


y/OI^K  Prize  Competition 
COUPON. 

“Improved  Tourists’  Travelling 
Requisite.” 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  ‘•WORK." 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  Irom 


SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

( See  Notice  in  “  Work,”  August  22,  1891). 


FRETWORK  AND  CARVING  I 

HIGHEST  AWARD— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS,  VARNISH,  HINGES,  LOCKS, 

And  all  Fittings  for  Fretwork  Articles. 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

The  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/-,  cagff‘ 

Strip  Iron  for  Bent  Iron  Work,  §",  7d.,  8d.,  9d.  per  lb. 

All  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVINC,  JOINERY,  PICTURE  FRAMING,  REPOUSSE,  EMBOSSED 
LEATHER,  BURNT-WOOD,  AND  BENT  IRON  WORK. 

Our  enlarged  Catalogue ,  acknowledged  the  most  complete ,  with  over  lfOOO 
Illustrations  and  Miniature  Designs ,  free  for  6d . 
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WORK  WORLD. 

The  consumption  of  building  wood  in 
jondon  is  about  8,000  standards  per  week, 
md  at  £10  10s.  per  standard  this  represents 
Hi  large  amount  of  money  expended  on 
imber.  #  * 

There  is  now  a  pneumatic  despatch  tube 
rom  Paris  to  Berlin.  Letters  placed  in  the 
■eceiver  at  the  former  city  reach  their  desti¬ 
nation  in  an  hour  and  a  half,  and  sometimes 
is  soon  as  thirty-five  minutes. 

*  * 

The  largest  rotary  crane  in  the  kingdom 
s  being  erected  in  the  coke-yard  of  Saltley 
gasworks.  It  will  have  a  radius  of  75  ft., 
md  will  lift  two  and  a  half  tons  of  coke  at 
i  time  to  any  part  of  the  area  covered  by  its 
circuit.  #  * 

(Gold  output  from  Withwatersrandt  was 
1,600  oz.  higher  in  September  than  in  any 
■previous  month.  If  September’s  total  of 
6:107,851  oz.  is  maintained  to  the  end  of  the 
Lear,  the  aggregate  for  the  .twelve  months 
will  represent  a  value  of  £4,200,000. 

*  # 

Numerous  tramcar  accidents  are  caused 
|by  axle  breakages.  One  great  cause  of 
failure  exists  in  using  “square  collars.”  It 
J  should  be  remembered  by  those  responsible 
for  the  construction  of  the  cars  that  square 
collars  often  lead  to  a  sudden  snap. 

#  * 

Ceylon  has  held  the  monopoly  of  supply¬ 
ing  plumbago.  Recently  deposits  have  been 
discovered  at  Travancore,  in  India ;  the 
■  quality,  however,  is  not  equal  to  that  of  the 
Ceylon  product.  Plumbago  deposits  exist 
in  Greenland,  but  difficulties  of  climate  and 
transit  prevent  their  being  worked. 

*  * 

Progressive  is  J apan.  An  electrical  science 
periodical  is  now  published  in  the  Japanese 
language.  This  language  appears  to  be  in¬ 
capable  of  accommodating  itself  to  algebraic 
formulae,  which  has  to  be  printed  in  the 
ordinary  characters.  This  presents  a  curious 
appearance,  set  on  end  in  vertical  columns, 
with  the  Japanese  letters  between. 

#  * 

English  companies  have  enjoyed  a  mono¬ 
poly  in  cable  laying.  Now,  however,  a  cable 
has  been  laid  from  Marseilles  to  Oran,  a 
distance  of  about  730  miles,  by  the  “  Societe 
Generale  des  Telephones  Francais.”  Eng¬ 
land,  as  usual,  has  expended  her  capital  in 


experimenting  and  showing  how  a  great 
work  may  be  practically  carried  out  with 
profit,  and,  thus  taught,  other  nations  follow. 

*  * 

A  coal-cutting  machine  at  Eldon  Colliery 
is  driven  by  electricity.  It  stands  18  in. 
high,  and  weighs  32  cwt.,  and  will  cut  stone 
as  well  as  coal.  It  works  at  the  rate  of 
about  55  yards  per  hour  when  in  full  work, 
equivalent  to  60  tons  of  coal.  Thirty-two 
men  have  received  notice  to  make  way  for 
this  iron  pitman,  which  requires  only  two 

men  to  work  it. 

*  * 

The  Simplon  Tunnel  will,  when  com¬ 
pleted,  be  the  longest  in  the  world — over 
twelve  and  a  half  miles  in  length.  The  power 
required  to  drive  the  drills  will  be  obtained 
by  damming  the  River  Massa  on  the 
northern  side  of  the  tunnel,  and  from  the 
River  Cairasca  on  the  South.  The  former 
will  supply  1,550  liorse-power,  and  the  latter 
2,760  horse-power.  It  is  expected  that  the 
work  will  take  eight  years  and  a  half  for  its 
completion.  ^ 

The  telephone  needs  the  open  air  to  obtain 
the  best  results.  To  use  wires  placed  undpr- 
ground,  a  metallic  circuit  will  be  necessary, 
similar  to  the  one  used  on  long-distanc’ 
lines.  To  place  the  wires  underground  and 
to  make  a  metallic  circuit,  which  means  to 
use  two  wires  where  one  is  used  at  present, 
will  materially  increase  expenses,  and  the 
public  must  pay  for  the  luxury.  As  the 
number  of  wires  is  increasing  rapidly,  it  is 
evident  that  they  must  ere  long  be  buried. 

*  * 

One  hundred  and  thirty  bushels  of  wheat 
to  the  acre  reads  like  fiction.  General  Sir 
Arthur  Cotton  has  discovered  a  method  of 
cultivating  good  wheat  ground,  by  which  it 
can  be  made  to  yield  130  bushels  of  wheat 
to  the  acre.  The  secret  lies  in  deep  digging 
and  complete  aeration  of  the  soil  before 
planting  the  wheat,  then  giving  the  wheat 
plants  plenty  of  room  to  grow.  He  has  tried 
the  experiment  on  a  small  scale  with  great 
success.  #  * 

Burnley  Corporation  intend  lighting  the 
borough  of  that  town  with  the  electric  light, 
and  invite  tenders  for  steam  boilers,  steam 
engines,  fuel  economisers,  dynamos,  accumu¬ 
lators,  switchboards,  cables,  and  travelling 
cranes.  The  Corporation  of  Accrington  also 
propose  the  adoption  of  the  electric  light 
at  a  cost  of  £10,000  for  plant.  The  Dublin 


Corporation  have  taken  over  the  electric 
light  works  of  that  city.  Increased  activity 
in  electric  lighting  is  also  observable  in  the 
metropolis,  especially  among  private  firms. 

*  * 

Tin-bearing  deposits  of  Burmah  are  of 
two  kinds.  First,  there  is  the  tin-gravel, 
which  is  found  in  most  of  the  valleys,  a 
mixture  of  rough  white  quartz  pebbles  with 
sand,  garnet,  black  tourmaline,  and  grey 
cassiterite.  The  thickness  of  the  gravel 
varies  from  one  to  six  feet,  and  the  yield  is 
about  1  lb.  of  cassiterite — dioxide  of  tin — iu 
400  lb.  of  gravel.  Thecountry  is  uninhabited, 
and  food  has  to  be  carried  there.  Chinamen 
are  the  chief  workers.  The  second  kind  of 
tin-bearing  deposit  is  eruptive  rock,  which 
is  so  weathered  that  grains  of  cassiterite  can 
be  washed  out  of  it. 

*  # 
Pennington’s  air-ship  factory  in  Chicago 
has  completed  an  aluminium  car,  which 
weighs  235  lb.  The  motor  power  consists 
of  two  beautiful  little  engines  of  alloyed 
aluminium.  These  engines  each  consist  of 
four  cylinders  with  four  piston-rods  attached 
to  a  single  centre,  and  acting  with  reciprocal 
power.  Hydrogen  gas  is  exploded  by  an 
electric  spark.  One  engine  weighs  a  mini¬ 
mum  of  45  lb.,  and  has  a  maximum  capacity 
of  15  horse-power.  These  engines  drive  the 
great  wheel  of  four  spoons  that  bores  through 
the  air  auger-like  and  draws  the  ship  after 
it,  while  the  little  fans  on  the  sides  elevate 
the  ship  or  lower  it. 

#  * 

Packing  rings  made  of  cotton  tubing  filled 
with  Portland  cement  are  coming  to  the 
front.  These  can  be  used  for  making  the 
joints  of  man-holes,  flanges,  and  other  con¬ 
nections,  by  wetting  them  thoroughly,  lay¬ 
ing  them  in  place,  and  screwing  them  up, 
taking  care  to  bring  a  uniform  pressure  over 
the  whole  circumference.  Cement  joints 
may  also  be  made  without  the  cotton  cover¬ 
ing.  The  cement  is  gauged  into  a  thick 
paste  with  water,  until  it  is  of  such  a  consis¬ 
tency  that  when  plastered  on  a  vertical  wall 
it  will  neither  fall  off  nor  flow  down.  The 
surfaces  to  be  jointed  are  carefully  cleansed 
from  grease,  the  cement  laid  on  about  5  in. 
thick,  and  the  joint  carefully  screwed  down 
to  about  i  in.  After  setting  for  four  to  six 
hours,  the  screws  are  tightened  again.  This 
joint  costs  about  one-twentieth  as  much  as 
an  indiarubber  joint,  and  one-tenth  that  of 
asbestos  and  tallow. 
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THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 

Staircase  with  Half-space  of  Winders  over 
an  Oblique  Plan — Setting  Out  the  Plan 
— Setting  Out  the  Elevation — Length  of 
Newels— Planning  Stairs  to  Avoid  Doors 


our  present  example  is  over  an  oblique  plan 
—that  is  to  say,  the  outside  (11  in.)  wall  is 
not  at  right  angles  with  the  walls  forming 
the  sides  of  our  staircase.  This  often 
happens  where  the  formation  of  the  build¬ 
ing  plot  is  not  square  or  at  right  angles  with 
the  frontage.  The  stairs  having  been  set 


elevation  (Fig.  1)  can  also  be  set  out  as 
before.  It  will  be  observed  that  the  line  of 
section  having  been  taken  through  the 
bottom  flight  from  a  to  b,  the  portion  of 
the  winders  cut  by  this  line  will  also' 
show  as  a  section,  as  will  the  whole  of 
the  step  or  fliers  below  them,  Nos.  l 


Staircasing:.  Fig:.  1. — Sectional  Elevation— F  L,  Floor  Line  ;  D,  Door  ;  L,  Landing  ;  S,  S,  S.  Shelves  ;  T  J,  Trimmer  Joist.  Fig.  2. — Plan — A,  B,  C,  D,  Section 
Lines ;  1  to  18,  Steps.  Fig.  3.— Section  on  C  D,  showing  Winders  and  String.  Fig.  4. — Method  of  obtaining  Mitre  for  Cap— S,  Section  of  Rail :  1  to  4. 
Outer  Line  of  Cap  ;  2  to  3,  Line  of  Square  ;  /  e,  Width  of  Rail :  1,  4  to  5.  Mitre  Line  ;  a  b,  Width  for  Transference  to  Block ;  C.  Cap.  Fig.  5.— Block 
with  Cap  in  Position — C.  Cap  ;  c  c,  Centre  Line ;  s  c.  Saw  Cuts  ;  ef,  Width  of  Rail ;  c/5,  Piece  cut  out  for  Mitre.  Fig.  6.— Plan  of  Cap  and  Rail 
Fig.  7. — Elevation  of  Rail,  etched  Portion  showing  the  Mitre.  Fig.  8. — A,  Bolts  ;  B,  Square  Nut ;  C,  Round  Nut.  Fig.  9. — Connection  between  Cap 
and  Newel.  Fig.  10.— Handrail  Punch. 


—  Cupboard  under  Stairs —Section  on 
CD — Drawing  Mitre  for  Cap — Block  for 
Cutting  Mitre— Joining  Kail  and  Cap — 
Newel  and  Cap— Sketch  of  Block  and  Cap. 

Setting  out  the  Plan. — As  will  be  seen  from 
Fig.  2,  the  arrangement  of  the  staircase  in 


out  as  before  described  in  No.  184,  p.  441, 
the  winders  will  present  no  difficulty,  as  they 
can  be  set  out  from  one  full-size  drawing, 
which  will,  of  course,  have  been  drawn  to 
the  correct  angle,  as  shown. 

Setting  out  the  Elevation. — The  sectional 


to  7  inclusive.  The  upper  portion  will  be 
as  seen. 

Length  of  Newels. — The  bottom  newel  (1) 
must  be  rather  longer  than  the  newels  we 
have  seen  before,  on  account  of  an  ease¬ 
ment  on  the  rail,  w’hich  terminates  in  a  cap, 
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as  seen  ;  the  necessary  length  can  easily  be 
found  by  drawing  the  easement  to  the  cap, 
which  of  course  will  be  level  on  the  newel. 

Newel  2  may  with  advantage  be  long 
enough  to  take  both  top  and  bottom  flights, 
and  pass  under  the  winders  to  the  floor, 
thus  forming  a  good  support,  and  at  the 
same  time  a  post  to  which  the  door  for  the 
cupboard  may  be  hung. 

Planning  Stairs  to  Avoid  Doors. — Great 
care  must  be  taken  in  all  staircases  to  keep 
them  clear  of  doors,  etc.,  or  otherwise  un¬ 
pleasant  surprises  may  await  us  on  taking 
them  to  be  fixed.  This  can  always  be 
managed  with  a  little  attention. 

Cupboard  under  Stairs.  —  It  is  often  a 
matter  for  regret  that  more  cupboard  space 
is  not  provided  in  an  ordinary  house,  as  the 
housewife  can  always  find  a  use  for  a  good 
cupboard,  no  matter  how  large.  In  this 
particular  the  space  available  under  a  stair¬ 
case  is  often  neglected,  when  it  might  be 
turned  to  advantage  at  a  very  little  cost. 


Fig.  11. — Sketch  of  Block,  Cap,  and  Saw — 
B,  Block;  C,  Cap. 


In  the  present  case  a  cupboard  is  shown 
in  the  section  (Fig.  1),  1  in.  match-boarding 
being  nailed  in  the  spandril  under  the 
bottom  string,  and  shelves  (s,  s,  s)  being  fixed 
on  the  walls,  as  found  most  convenient. 

Section  on  C  D. — This  is  merely  a  section 
to  show  the  winders  and  string-board  on 
the  oblique  wall.  The  method  employed  to 
set  it  out  has  been  fully  described  in  previous 
numbers  of  Work. 

Drawing  Mitre  for  Cap. — This  cap  should 
be  turned  with  the  edge  exactly  the  same 
section  as  the  edge  of  the  rail ;  this  will, 
of  course,  depend  on  the  shape  of  the  rail. 
In  the  present  case  it  is  oval,  as  seen  in 
section  s  (Fig.  4). 

Draw  the  section  s,  also  the  lines  f  e 
(these  lines  represent  the  width  of  the  rail)  ; 
now  draw  the  outer  line  of  cap  1  to  4. 
Next  draw  the  line  2,  3,  which  gives  the 
width  of  the  square  on  the  rail,  and  is  for 
the  balusters.  Draw  a  line  with  the  com¬ 
passes  on  the  cap,  at  the  same  distance  from 
the  edge,  concentric  with  the  outer  line  of 
cap.  Now  from  the  point  4,  where  the 
outer  circumference  of  cap  joins  the  line  e, 
draw  a  line,  cutting  the  point  3  where  the 
inner  parallel  lines  meet,  and  produce  this 
line  to  5.  Now,  by  drawing  a  line  on  the 


other  side  through  the  points  1,  2  to  5,  we 
obtain  the  mitre.  This  is  as  nearly  correct 
as_  we  can  draw  it  without  making  a  circular 
mitre. 

Block,  for  Cutting  Mitre. — At  Fig.  5  we 
have  a  method  for  cutting  this  mitre  on 
the  cap.  Plane  up  a  piece  of  quartering, 
say  about  4  in.  by  2  in.,  and  draw  a  line 
down  the  centre,  as  c  c;  on  each  side  of  this 
line  set  off  the  distance  a  b  (Fig.  4),  as  from 
a  to  6  and  h  to  c  (Fig.  5).  Now  run  a  saw- 
cut  down  these  lines,  as  seen  at  s  c.  Having 
thus  prepared  our  block,  mark  on  the  cap  c 
the  extreme  width  of  the  rail  as  from  e  to  f. 
Now  bore  a  hole  through  the  block  on  the 
centre  line,  and  pass  a  long  screw  through 
into  the  back  of  the  cap,  thus  fastening  it 
securely.  Now  place  the  point  /on  the  cap 
opposite  the  saw-cut,  as  seen,  and  run  in  the 
saw.  Turn  the  cap  over  until  the  point  e 
coincides  with  the  other  cut,  and  run  that 
in  also,  thus  obtaining  the  mitre.  Other 
methods  may  perhaps  be  employed,  but 
this  is  as  good  as  any. 

J oining  Rail  and  Cap. — Fig.  6  shows  the 
under  side  of  rail  and  cap,  with  the  holes 
cut  to  receive  the  nuts  on  the  handrail 
screw.  These  are  cut  in  to  a  convenient 
depth,  and  a  hole  bored  in  the  centre  of  the 
thickness  of  cap  and  rail,  with  a  twist  bit  of 
suitable  size.  The  square  nut ,  B  (Fig.  8),  is 
placed  in  the  mortise  on  the  rail,  and  the 
bolt  is  then  turned  in  until  it  passes  through 
the  nut,  leaving  the  other  end  to  pass  into 
the  cap,  as  at  Fig.  7. 

The  round  nut  is  now  dropped  into  the 
cap,  and  the  bolt  is  pushed  into  it.  Having 
started  the  nut,  it  is  now  driven  home  by 
means  of  the  punch  (Fig.  10),  the  thin  end 
of  which  is  passed  into  the  slots  on  the 
nut,  and  gently  driven  with  a  hammer 
until  sufficiently  tight  for  our  purpose. 

Newel  and  Cap.  —  At  Fig.  9  is  seen  a 
method  of  joining  the  cap  to  the  newel. 
A  pin  is  turned  on  the  newel,  and  passed 
into  a  corresponding  hole  bored  in  the  cap, 
into  which  it  is  glued  and  screwed. 

Sketch  of  Block  and  Cap. — At  Fig.  11  is 
shown  a  view  of  the  block,  with  the  cap 
fixed  and  the  saw  in  position.  This,  it  is 
hoped,  will  fully  explain  our  meaning  with 
regard  to  cutting  mitre  on  the  cap. 


PHOTOGRAPHIC  EXPERIMENTS. 

CURIOUS,  AMUSING,  AND  INSTRUCTIVE. 

BY  WALTER  E.  WOODBURY. 

Spirit  Photography  —  To  Copy  Drawings — 
Photographing  Bright  Distant  Land¬ 
scapes — Printing  on  Silk. 

Spirit  Photography. — Although  spirit  photo¬ 
graphs  are  often  believed  by  weak-minded 
persons  to  be  the  result  of  supernatural  visit¬ 
ants,  and  have  been  a  powerful  agent  in  the 
hands  of  the  fraudulent  spiritualists,  it  is 
satisfactory  to  know  that  their  manufacture 
is  simple  enough.  While  you  are  making  a 
portrait  of  an  individual,  a  confederate, 
dressed  in  a  white  sheet,  should  stand  for  a 
second  or  so  behind  the  sitter.  This  will 
give  a  hazy  sort  of  image,  that  can,  with  a 
fair  stretch  of  imagination,  be  taken  for  any 
bygone  relative.  This  method  has  its  draw¬ 
backs,  however,  as  the  gliding  in  and  out  of 
your  confederate  is  likely  to  attract  the 
sitter’s  attention ;  then  he  might  turn  round, 
and  spoil  the  fun.  A  far  better  plan  is  to 
make  the  spirit  separately  on  the  plate, 
either  before  or  after  exposure  on  the  sitter. 
In  a  room  made  perfectly  dark  the  draped 
figure,  to  represent  the  spirit,  is  posed  in  a 
spirit-like  attitude  in  front  of  a  black  back¬ 
ground.  With  a  suitable  lamp,  light  is 


thrown  upon  the  figure.  Next  a  fine  piece 
of  muslin  gauze  is  placed  close  to  the  lens, 
which  gives  a  cloud-like,  indistinct  appear¬ 
ance  to  the  image.  The  exposure  is  made, 
and  the  latent  image  remains  upon  the  sen¬ 
sitive  plate,  which  is  again  used  to  photo¬ 
graph  the  sitter,  with  the  result  that,  in 
development,  the  two  images  are  made  to 
appear  at  the  same  time,  so  that  the  sitter 
imagines  that  the  spirit  must  have  been 
hovering  around  him  at  the  time  the 
photograph  was  made.  By  the  same  means 
a  variety  of  effects  can  be  made— spirits 
floating  in  the  air,  mysterious  hands,  etc. 

Another  favourite  method  is  to  use  a 
white  background  painted  over  with  bisul¬ 
phate  of  quinine,  which  photographs  black. 
A  spirit-like  form  is,  however,  left  bare, 
and  although  not  seen  by  the  eye,  this  will 
appear  as  a  white  phantom  in  the  picture. 

To  Copy  Drawings.  —  There  are  three 
principal  methods  for  copying  mechanical 
drawings,  tracings,  sketches,  etc.  These  are; 
(1)  A  process  to  obtain  white  lines  upon  a 
blue  ground ;  (2)  a  process  by  which  blue 
lines  upon  a  white  ground  are  obtained  ;  and 
(3)  a  process  giving  black  or  violet-black 
lines  upon  a  white  ground. 

The  first  process  is  undoubtedly  the  sim¬ 
plest,  as  after  printing  upon  the  paper  it  is 
developed  and  fixed  by  simple  immersion  in 
cold  water  ;  but,  at  the  same  time,  the  white 
lines  on  the  blue  ground  are  not  so  clear  and 
effective  as  the  other  processes.  The  cyano- 
type  paper,  as  it  is  called,  can  be  obtained 
ready  for  use  at  any  draughtsman’s  stores, 
but  if  you  prefer  to  make  it  yourself,  here  is 
the  recipe  :  Two  solutions  are  made — 2<> 
parts  of  red  prussiate  of  potash  are  dissolved 
in  100  parts  of  water,  and  10  parts  of  ammonio- 
citrate  of  iron  in  60  parts  of  water.  These 
two  solutions  should  be  mixed  together  im¬ 
mediately  before  using,  and  the  operation 
must  be  performed  in  the  dark.  Paper  is 
floated  on  this  solution,  or  applied  with  a 
broad  camel-hair  brush,  and  hung  up  to  dry. 
If  it  is  well  dried  and  carefully  preserved 
from  light,  moisture,  and  air  this  paper  will 
keep  for  some  time.  After  printing — which, 
when  sufficient,  should  show  the  lines  copied 
of  a  yellow  colour  upon  a  blue  ground — the 
prints  should  be  washed  in  several  waters  ; 
and  if  a  few  drops  of  chlorine  water  or  dilute 
hydrochloric  acid  be  added  to  the  washing- 
water,  the  blue  ground  will  appear  much 
darker  and  the  lines  rendered  clearer  and 
whiter.  By  this  method  the  commercial 
paper  sold  is  generally  prepared.  The  prints 
may,  if  desired,  be  changed  from  blue  to 
black  by  immersing  in  a  four  per  cent, 
solution  of  caustic  potash  until  the  blue  is 
changed  to  yellow’.  After  being  well  washed, 
they  are  laid  in  a  solution  of  tannin. 

In  the  process  giving  blue  lines  upon  a 
white  ground,  it  is  necessary  that  the  action 
of  the  light  shall  be  to  convert  the  iron  com¬ 
pound  into  one  that  can  be  discharged  from 
instead  of  being  fixed  on  the  paper,  so  that 
we  obtain  a  positive  from  a  positive.  Abney 
describes  the  process  as  follows  :  30  volumes 
of  gum  solution  (water  5  parts,  gum  1  part) 
are  mixed  with  8  volumes  of  a  citrate  of 
iron  and  ammonia  solution  (water  2  parts, 
double  citrate  1  part),  and  to  this  is  added 
5  volumes  of  a  solution  of  ferric  chloride 
(water  2  parts,  ferric  chloride  1  part).  This 
solution  thus  formed  is  limpid  at  first,  but 
will  gradually  become  thicker,  and  should 
be  used  soon  after  mixing.  It  is  then  applied 
with  a  brush  to  the  paper  (which  should  be 
well  sized)  and  dried  in  the  dark.  Exposure 
is  accomplished  in  a  few  minutes,  the  paper 
being  placed  under  the  drawing  in  the 
printing  frame.  It  is  then  developed  with 
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potassium  ferrocyanide  50  gr.,  water  1  oz., 
applied  with  a  brush  until  all  the  details 
appear  of  a  dark  blue  colour.  The  print  is 
then  rapidly  rinsed,  and  placed  in  a  dish 
containing  the  clearing  solution,  made  of 
1  oz.  of  hydrochloric  acid  and  10  oz.  of 
water. 

The  third  process,  which  gives  violet-black 
lines  on  a  white  ground,  is  the  following : 
Make  up  the  sensitive  solution  with  water, 
16  oz.;  gelatine,  4  dr.;  perchloride  of  iron 
(in  a  syrupy  condition),  1  oz. ;  tartaric  acid, 
1  oz. ;  sulphate  of  iron,  4  dr.  The  paper 
is  floated  on  or  brushed  over  with  this  and 
dried.  The  exposure  is  about  the  same  as 
with  the  last  process.  When  sufficient,  the 
greenish-yellow  colour  will  turn  white,  ex¬ 
cept  the  lines,  which  should  be  somewhat 
dark.  The  developing  solution  is  composed 
of  1  part  of  gallic  acid  in  10  parts  of  alcohol 
and  50  of  water.  When  immersed  in  this 
solution  the  lines  will  turn  blacker.  The 
finish  is  then  made  by  thoroughly  washing 
in  water. 

Photographing  Bright  Distant  Land¬ 
scapes— It  is  very  difficult  sometimes  to 
photograph  landscapes  with  dark  heavy 
foreground  and  bright  distance.  If  we  ex- 
pose  quickly  for  the  background  we  lose  the 
detail  in  the  foreground  ;  while  if  we  give 
the  correct  exposure  to  the  latter,  the  dis¬ 
tant  view  will  disappear,  or  appear  only  in  a 
mist.  To  avoid  this  the  following  experi¬ 
ment  will  often  prove  successful :  Take  one 
of  your  stops,  and  outline  it  on  a  piece  of 
cardboard.  Cut  this  out,  and,  instead  of 
making  a  circular  aperture  in  the  centre, 

make  a  triangular  one,  thus — 


Blacken  it  all  over,  and  use  this  as  a  dia¬ 
phragm.  The  effect  this  has  is  to  allow  much 
less  light  to  come  from  the  sky  and  distance, 
and  more  from  the  foreground.  By  its  use 
natural  clouds  can  often  be  secured  where 
otherwise  impossible. 

Printing  on  Silk. — Photographs  can  be 
made  very  effective  printed  upon  silk,  satin, 
or  other  fabrics.  There  are  several  methods 
of  accomplishing  this.  A  simple  one  is  the 
following  :*  The  silk  best  suited  for  the 
purpose  is  that  known  as  Chinese  silk,  and 
this  is  first  washed  in  warm  water  with 
plentiful  lather  of  soap ;  then  rinse  in  hot 
water,  and  gradually  cool  until  the  final 
washing  water  is  quite  cold.  Next  prepare 
the  following  solutions  :  Tannin,  4  parts  ; 
distilled  water,  100  parts.  Sodium  chloride, 
4  parts  ;  arrowroot,  4  parts  ;  acetic  acid,  12 
parts  ;  distilled  water,  100  parts.  The  arrow- 
root  is  mixed  up  into  a  paste  with  a  little  of 
the  distilled  water,  and  the  remainder  added 
boiling  hot,  with  the  acid  and  the  salt  pre¬ 
viously  dissolved  in  it.  When  the  solution 
is  quite  clear  the  tannin  solution  is  added, 
and  the  whole  allowed  to  get  fairly  cool. 
The  silk  is  then  immersed  for  about  three 
minutes,  being  kept  under  without  air  in  the 
folds,  and  then  hung  up  to  dry,  or  stretched 
out  with  pins  on  a  flat  board.  The  material 
is  then  sensitised  by  brushing  over  with  the 
following  solution  :  Silver  nitrate,  12  parts  ; 
distilled  water,  100  parts;  nitric  acid,  2  drops 
to  every  3  oz.  Other  methods  of  sensitising 
are  by  immersing  in  or  floating  on  the  silver 
solution.  After  sensitising,  the  material  is 
dried  by  pinning  on  to  a  board  to  keep 
flat.  It  is  then  cut  up  as  required,  and 
printed  behind  the  negative.  Every  care 
must  be  taken  in  printing  to  keep  the  mate¬ 
rial  flat,  and  without  wrinkles  or  folds.  It 
must  also  be  kept  quite  straight ;  otherwise, 

*  From  the  “  Encyclopaedia  of  Photography,”  by 
the  author. 


the  image  will  be  distorted.  Printing  is 
carried  on  in  the  same  manner  as  with 
albumenised  paper.  It  is  then  washed  and 
toned  in  any  toning  bath.  The  sulpho- 
cyanide  gives  the  best  action.  Fix  in  a  ten 
per  cent,  solution  of  hyposulphite  of  soda 
for  ten  minutes;  wash  and  dry  spontaneously. 
When  just  damp,  it  is  ironed  out  flat  with 
a  not  over-heated  iron.  Black  tones  can  be 
obtained  with  a  platinum  toning  bath,  or 
with  the  uranium  and  gold  toning  bath, 
made  up  as_ follows  :  Gold  chloride,  1  part ; 
uranium  nitrate,  1  part.  Dissolved  and 
neutralised  with  sodium  carbonate,  and 
then  added  to  sodium  chloride,  16  parts  ; 
sodium  acetate,  16  parts  ;  sodium  phosphate, 
16  parts  ;  distilled  water,  4,000  parts. 

Very  effective  results  may  be  made  by 
printing  with  wide  white  margins,  obtained 
by  exposing  with  a  non-actinic  mask. 

Another  method  is  the  following  :  Am¬ 
monium  chloride,  100  gr.  ;  Iceland  moss, 
60  gr.  ;  water  (boiling),  20  oz. 

_  When  nearly  cold  this  is  filtered,  and  the 
silk  immersed  in  it  for  about  fifteen  minutes. 
To  sensitise,  immerse  the  silk  in  a  20  grain 
solution  of  silver  nitrate  for  about  sixteen 
minutes.  The  silver  solution  should  be 
rather  acid. 

Or  immerse  the  silk  in  water,  1  oz. ; 
sodium  chloride,  5  gr. ;  gelatine,  5  gr. 
When  _  dry,  float  for  thirty  seconds  on  a 
50  grain  solution  of  silver  nitrate.  Dry 
slightly  over  print,  and  tone  .in  the  fol¬ 
lowing  bath  :  Gold  chloride,  4  gr.;  sodium 
acetate,  2  dr. ;  water,  29  oz.  Keep  twenty- 
four  hours  before  using.  Fix  for  twenty 
minutes  in  hypo,  4  oz.  to  the  pint  of  water. 


TARTARIC  ACII). 

Some  light  on  the  natural  formation  of  tar¬ 
taric  acid  is  afforded  by  the  recent  discovery 
of  a  simple  way  in  which  this  acid  may 
be  synthesised.  A  French  chemist  starts 
with  glyoxalic  acid — an  acid  found  in  goose¬ 
berries,  grapes,  and  other  fruits — and  acting 
upon  it  with  nascent  hydrogen  liberated 
from  a  mixture  of  zinc  dust  and  acetic  acid, 
obtains  eventually  tartaric  acid,  or  rather 
the  optically  inactive  form  of  it  known  as 
racemic  acid,  equal  molecules  of  the  dextro 
and  laevo  varieties  being  apparently  pro¬ 
duced.  The  explanation  of  the  action  is 
very  simple.  Two  molecules  of  glyoxalic 
acid  are  merely  brought  together  by  two 
hydrogen  atoms.  Glyoxalic  acid  is  CaH20„ 
whiletartaric  acid  is  C4I I606,  a  formula  which, 
as  will  be  readily  seen,  contains  two  mole¬ 
cules  of  the  former  acid  joined  together  by 
two  atoms  of  hydrogen.  It  is  well  known 
that  oxalic  acid,  C2H204,  is  formed  most 
readily  in  vegetable  tissues,  and  is  closely 
related  to  glyoxalic  acid.  Having  regard, 
therefore,  to  the  reducing  tendencies  which 
are  known  to  characterise  chlorophyl,  it  is 
not  improbable  that  the  natural  building 
up  of  tartaric  acid  may  be  thus  explained. 


Timber  Coating.  —  To  make  wooden 
posts  that  are  in  the  ground  last  as  long  as 
iron,  mix  boiled  linseed  oil  with  pulverised 
coal  to  the  consistency  of  paint,  and  coat  it 
over  the  timber,  and  there  is  no  man  who 
will  live  to  see  it  rot. 

Tempering.  —  Very  thin  blades,  flat 
springs,  small  drills,  and  sewing-machine 
needles  can  be  effectively  hardened  and  tem¬ 
pered  by  heating  them  and  thrusting  them 
into  a  mass  of  mineral  wax — crude  paraffin. 


HELICAL  GEARS. 

BY  J.  H. 

Wheels  Made  in  Cores. 
General  Conditions— Method  of  Formation 
and  Division — Description  of  Core-box/ 
General  Conditions. — When  helical  wheels 
are  made  by  means  of  cores,  essential 
methods  of  marking  and  working  the  teeth 
are,  of  course,  precisely  those  already  de¬ 
scribed  ;  only,  instead  of  fastening  the  teeth 
to  a  block,  they  are  put  into  a  box  of  suit¬ 
able  size  (Fig.  13).  It  does  not  really  matter 
how  many  teeth  are  put  into  the  box,  but 
they  would  usually  range  from  about  three 
in  small  wheels  to  six  or  eight  in  larger 
ones.  Since  the  object  in  using  cores  for 
wheel  making  is  to  save  the  cost  of  repe¬ 
tition  in  working  out  of  pattern  teeth,  in 
cases  where  no  wheel  machine  is  available, 
their  number  will  obviously  bear  an  eco¬ 
nomical  proportion  to  the  number  of  teeth 
in  a  given  wheel  and  the  number  of  cores 
that  will  have  to  be  rammed. 


Fig-.  13.  Fig  13A 

Fig.  13.— Core-box  with  One  Side  removed. 
Fig.  13  A — Cross  Section. 


Method  of  Formation  and  Division. — 
When  making  teeth  for  a  core-box,  they 
will  properly  be  divided  along  their  middle 
planes  for  convenience  of  marking  out.  It 
will  depend  on  the  size  of  the  wheel  whether 
joints  will  be  carried  through  any  or  all  of 
the  inter-tooth  spaces.  In  a  pinion  of  rela¬ 
tively  small  diameter,  and  quick  curvature 
and  wide  teeth,  it  will  be  necessary  or  de¬ 
sirable  to  part  the  teeth  in  this  way.  In  a 
wheel  of  large  diameter,  flat  curvature,  and 
shallow  teeth,  like  that  in  Fig.  13,  the  teeth 
may  be  all  in  one  piece.  It  becomes  simply 
a  question  of  the  free  withdrawal  of  the 
teeth  without  fracture  of  the  sand.  The 
same  remarks  apply,  w  ithout  exception,  to 
core-boxes  for  both  spur  and  bevel  helical 
wheels. 

Description  of  Core-box. — The  illustration 
(Fig.  13)  requires  little  remark;  my  notes 
thereon  will  be  brief.  It  represents  a  core¬ 
box  in  perspective,  with  the  nearest  side 
removed  to  show  the  teeth,  and  also  a  cross 
section  (Fig.  13a)  through  the  box.  There 
are  two  sides,  a,  two  ends,  b,  and  a  bottom 
block,  c,  curved  to  the  radius  of  the  wheel 
rim,  and  fitting  wflthin  the  sides  and  ends  to 
carry  the  teeth,  d.  The  blocks,  E,  are  cut 
to  the  same  diagonals  as  the  teeth,  and  form 
the  joints  of  the  cores.  Note  that  it  is  not 
usual  to  joint  the  teeth  along  the  centre, 
which  would  leave  marks  of  the  joints  on 
the  castings,  but  along  one  edge.  Thus  the 
whole  breadth  of  the  point  of  the  left-hand 
tooth  is  visible  at  that  end  of  the  box,  while 
on  the  right  the  face  of  the  tooth  terminates 
at  the  block,  E.  Thus  the  portion  of  a  tooth 
at  one  end  is  the  complement  of  that  at  the 
other,  and  when  the  cores  are  laid  end  to 
end,  the  teeth  formed  at  the  joints  are  like 
those  formed  in  the  body  of  the  cores. 

I  have  now  described,  as  fully  as  I  can  in 
the  space  at  my  disposal,  the  construction 
of  helical-wheel  teeth.  The  methods  of 
making  striking-boards  and  arm  core-boxes 
being  common  to  wheels  in  general,  do  not 
come  within  the  scope  of  these  papers. 
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ATCH  AND  CLOCK  CLEANING  AND 
REPAIRING. 

BY  A  PRACTICAL  WATCHMAKER. 

Repairing. 

'  Fit  a  New  Set-hand  Arbor.— Sometimes, 
i  -ough  using,  a  key  too  large,  the  square 
I  comes  fixed  in  it,  and  is  broken  off  in  the 
i  empt  to  get  the  key  out  again.  In  such 
:  :ase  a  new  arbor  must  be  fitted.  Procure 
i  ough  one  from  the  material  shop.  Hold 
i  in  the  pin-vice  by  the  square  (having 
Jit  seen  that  the  said  square  is  of  the 
i  rrect  size,  the  least  trifle  smaller  than  the 

■  nding  square),  and  file  it  slowly  with  a 
;,ooth  file,  very 

Ightly  taper,  on 
13  box-block  ;  re- 
i  ce  it  till  it  exactly 
1  p  the  centre  pinion 
i,  to  the  square 
id  turns  friction- 
i  lit.  To  do  this 
■jperly  is  not  so 
By  as  one  might 
;  ppose.  It  must 
:  t  be  done  hur- 
:  dly,  and  must  be 

•  ed  in  constantly, 
wing  done  this, 

•  it  in  the  same 
inner  to  the  can- 
>n  pinion,  but 
ther  tighter.  Then 
t  it  off  to  the  cor- 
■t  length,  allowing 

■  the  minute-hand, 
d  round  up  the 
;d  nicely.  Trans- 

■  it  to  the  sliding 
igs,  and  again  grip 

the  square,  but 
e  other  way  up, 
d  reduce  the  height 
the  square  with 
file  till  it  equals 
e  winding  square, 
len  smooth-file  it, 
vel  off  the  edges 
trifle,  and  burnish 
e  top. 

To  Fit  an  Tlour- 
i  id.  —  Select  one 
the  correct  length, 
d  with  a  centre 
lich  fits  tightly 
>on  the  pipe  of 
e  hour- wheel,  and 
ess  it  down  level 
th  it.  If  the  pipe 
the  hand  is  too 
ag,  stick  it  upon 
peg  cut  slightly  taper,  cut  the  peg  off  level 
ith  the  bottom  edge  of  the  pipe,  and  re- 
ice  it  with  a  file  peg  and  all  till  correct. 

To  Fit  a  Minute-hand. — Select  one  of  the 
■rrect  length,  and  broach  the  centre  out 
refully  to  fit  the  centre  arbor ;  when  almost 
rge  enough  to  push  on,  rest  the  movement 
he  set-hand  square)  upon  a  stake  in  the 
ce,  and  laying  the  hand  upon  the  centre 
bor,  give  it  a  smart  tap  on  with  the 
immer.  Be  careful  that  the  square  only 
sts  upon  the  stake. 

To  Fit  a  Seconds-hand. — Select  one  to 
atcli  the  other  hands  ;  with  the  nippers  cut 
to  the  correct  length.  Then  hold  it  in  the 
ppers  by  its  edge  just  at  the  centre,  so 
at  the  brass  pipe  rests  flat  upon  one  jaw 
the  nippers,  and  with  a  slitting  file  cut 
ie  pipe  to  the  correct  length.  Open  it 
ith  a  pivot  broach  till  it  pushes  on  tightly, 
ut  not  too  tight,  on  the  seconds  pivot,  and 


take  care  it  does  not  touch  the  dial  any¬ 
where,  or  stick  up  too  much  and  catch  in 
the  other  hands. 

To  Open  a  Flole  in  the  Dial. — Sometimes 
the  hour-hand  pipe  or  the  seconds-hand  pipe 
will  foul  the  edge  of  the  hole  in  the  dial 
through  which  it  passes.  In  such  a  case, 
take  oft  the  hand  in  question,  and  notice  be¬ 
tween  which  hours  the  hole  requires  opening 
—say  from  the  nine  to  the  twelve,  it  requires 
freeing.  Take  off  the  dial,  rest  it  fiat  upon 
a  piece  of  cork  in  the  vice  close  up  to  the 
hole,  and  with  a  round  file  and  a  little  turps, 
using  down  strokes  only,  carefully  clear  it 
out.  Take  care  not  to  let  the  file  jamb  in 
the  hole,  but  hold  it  firmly  at  such  a  point 
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Watch  and  Clock  Cleaning  and  Repairing’.  Fig.  23.— Shape  of  Drill.  Fig. 
Fig.  25.— Action  of  Escapement.  Fig.  26.— View  of  Cylinder.  Fig. 
Fig.  28.— Method  of  holding  Hairspring.  Fig.  29. — Hairspring. 

that  your  finger  first  comes  into  contact 
with  the  dial.  The  file  cannot  then  jamb  by 
any  possibility.  In  replacing  a  dial  which  is 
secured  by  screw  studs,  ahvays  secure  it  by 
turning  these  studs  in  a  direction  ivhich  ivill 
unscrew  them.  This  will  naturally  draw  up 
the  dial  feet,  and  prevent  the  dial  from 
rattling  or  being  loose. 

To  Adjust  the  Shake  of  the  Motion 
Wheels.- — If  the  hour  wheel  has  too  much 
shake  under  the  dial,  it  will  often  cause  the 
hands  to  catch.  In  such  a  case,  a  small 
circle  of  writing  -  paper  or  thin  copper 
spring  can  be  cut  and  dropped  on  it.  Some¬ 
times  the  minute  wheel  is  so  low  down  that 
it  will  not  engage  properly  with  the  cannon 
pinion.  In  this  case  the  same  remedy  can 
be  applied,  only  underneath  it  instead. 

Making  Taps  and  Drills ,  etc. — Before 
passing  on  to  a  consideration  of  the  escape¬ 
ment,  as  taps  and  drills  have  been  mentioned 


in  the  foregoing  repairs,  the  method  of 
making  them  will  be  first  explained.  To 
make  a  tap ,  procure  a  good  piece  of  steel 
a  little  larger  than  the  required  tap,  and 
heat  it  to  a  dull  red  in  a  spirit-lamp  flame 
to  soften  it  thoroughly,  and  let  it  cool 
slowly.  This  done,  taper  it  slightly  with  a 
file  in  the  pin-vice,  and  proceed  to  cut  a 
thread  upon  it  with  the  screw-plate.  This 
operation  must  be  done  most  carefully  ;  a 
half  turn  in  and  a  quarter  back  must  be 
the  method  of  procedure,  thus,  as  it  were, 
advancing  a  quarter  turn  at  each  time.  Use 
plenty  of  oil,  and  do  not  let  it  stick.  Cut  it 
till  you  have  a  full  deep  thread.  Then  rest  it 
upon  the  boxwood  block,  and  cut  the  end 
off  square  and  round 
edges  a  little.  At 
the  extreme  end  the 
thread  should  be 
very  slight,  increas¬ 
ing  up  the  tap  to  a 
full  thread.  Then 
with  a  smooth  sharp 
file  form  it  into  a 
triangular  shape,  al¬ 
most  to  perfect  points 
at  the  extreme  end, 
the  fiats  not  being 
quite  so  wdde  higher 
up.  Triangular  tops 
in  such  small  sizes 
are  not  so  likely  to 
bind  and  break  as 
square  ones,  and  cut 
much  more  easily. 
This  done,  harden  it 
by  making  it  a  bright 
red,  and  quickly  cool¬ 
ing  in  cold  water. 
Then  brighten  one 
face  of  it,  and  care¬ 
fully  warm  in  the 
flame  till  a  pale 
straw  colour  steals 
over  it.  This  opera¬ 
tion  is  called  “  tem¬ 
pering,”  and  has  the 
effect  of  toughening 
what  would  other: 
wise  be  a  far  too 
brittle  tool.  After¬ 
wards  file  notches  in 
the  handle  end  to 
indicate  the  number 
*-cpj  of  the  hole  in  screw- 

-  Y  plate  to  which  it  be¬ 

longs. 

Drills  are  made 
as  follows : — Procure 
a  piece  of  good  steel 
larger  than  the  re¬ 
quired  drill,  and  with 
the  pin-vice  file  it  to  the  shape  shown 
in  Fig.  23,  and  knock  a  ferrule  upon  it, 
as  shown,  for  the  bow  to  work  upon. 
These  ferrules  can  be  easiiy  turned  from 
brass  rod  in  a  lathe,  or  can  be  bought 
ready-made  very  cheaply.  Having  done 
this,  hold  it  by  the  ferrule  end,  and  rest  the 
blade  upon  the  edge  of  the  stake,  and  with 
the  hammer  give  it  one  or  two  smart  taps 
to  spread  it,  as  at  a.  Sharpen  this  to  the 
shape  shown  at  b,  and  harden  and  temper 
the  same  as  the  taps.  This  is  for  compara¬ 
tively  large  drills.  For  very  small  drills, 
after  forming  them,  make  the  blades  hot  in 
the  lamp  flame  and  withdraw  quickly— i.e., 
“flirt”  them  in  the  air  ;  this  hardens  them 
by  suddenly  cooling,  the  same  as  if  they 
were  plunged  into  water.  With  such  small 
articles,  plunging  into  a  liquid  of  any  sort  is 
impossible.  They  are  cold  the  moment  they 
leave  the  flame. 


24. — Scape-wheel  Teeth. 
27.— Hairspring  Collet. 
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The  Escapement. — Before  proceeding  to 
any  repairs  relating  to  this  part  of  a 
watch,  a  thorough  knowledge  of  its  action 
is  necessary.  This  will  now  be  explained 
as  clearly  as  possible.  Upon  examination 
with  the  eye-glass,  the  scape-wheel  teeth  will 
be  found  to  be  of  the  shape  shown  in 
Fig.  24,  which  also  shows  a  section  of  the 
cylinder  at  the  point  at  which  the  scape- 
wheel  teeth  act  upon  it.  The  face  of  each 
tooth  is  an  inclined  plane,  or  nearly  so, 
which  acts  upon  each  edge  of  the  cylinder 
in  turn,  and  gives  it  an  “  impulse.”  In  Fig. 
25,  at  a,  the  point  of  one  tooth  is  resting 
against  the  cylinder  which  is  moving  in  the 
direction  of  the  arrow.  When  the  edge  of 
the  cylinder  arrives  at  the  point  of  the 
tooth,  the  latter  advances,  and  in  doing  so 
the  inclined  plane  drives  the  edge  of  the 
cylinder  forward  as  it  passes,  as  at  b,  and  the 
point  of  the  tooth  comes  to  rest  against  the 
inside  surface  of  the  cylinder,  as  at  c.  The 
cylinder  continues  its  motion  till  the  force  is 
spent,  then,  under  the  influence  of  the  hair¬ 
spring,  it  returns,  and  permits  the  escape  of 
the  tooth,  as  at  d.  The  point  of  the  next 
tooth  then  falls  upon  the  outside  of  the 
cylinder,  as  at  e,  and  the  same  process  is 
repeated  as  long  as  the  force  of  the  main¬ 
spring  lasts.  Each  tooth,  in  turn,  gives  im¬ 
pulse  to  first  one,  then  the  other,  side  of  the 
cylinder.  Fig.  26  shows  a  side  view,  from 
which  it  will  be  seen  that  there  is  a  slot  cut 
in  the  cylinder  to  accommodate  the  arms  that 
support  the  scape-wheel  teeth.  These  arms 
must  neither  touch  the  bottom  nor  the  top 
of  this  slot.  This  is  a  very  important  point, 
as,  if  these  parts  touch  ever  so  lightly,  the 
watch  is  sure  to  stop.  It  will  thus  be  seen 
that  if  the  balance  (or  cylinder)  has  much 
“  end-shake,”  the  bottom  or  top  of  this  slot 
is  sure  to  touch  the  wheel.  If  this  is  the 
case,  it  can  generally  be  heard  if  the  watch 
is  held  to  the  ear  in  its  case,  first  one  way 
up,  then  the  other.  Thus,  if  when  dial  up, 
a  grating  noise  is  heard  which  evidently  pro¬ 
ceeds  from  the  cylinder,  it  shows  that  the 
bottom  of  the  slot  touches  the  wheel,  and 
vice-versd.  Its  remedy  lies  in  a  nice  adjust¬ 
ment  of  the  end-shake  of  the  balance,  which 
can  be  accomplished  by  packing  up  with 
paper  under  the  balance-cock,  or  the  bottom 
“chariot.”  When  once  the  precise  action  of 
the  escapement  has  been  mastered,  its  ad¬ 
justment  and  .correction  become  easy.  For 
instance,  sometimes  the  points  of  the  teeth, 
instead  of  falling  upon  the  faces  of  the 
cylinder,  fall  upon  the  edges,  and  proceed  to 
give  impulse  at  once.  In  such  a  case  the 
“depth”  between  wheel  and  cylinder  is  too 
shallow — ie.,  the  cylinder  requires  moving 
bodily  nearer  to  the  wheel.  This  can  be 
accomplished  by  bending  back  the  pins  of 
the  “  chariot  ”  underneath,  and  so  forcing  it 
forward.  In  fact,  a  remedy  will  suggest 
itself  for  each  little  defect  observed. 

To  Set  the  Escapement  “in  Beat.” —  When 
‘  in  beat  ”  properly,  the  balance  will  have  no 
more  tendency  to  stop  on  one  side  of  the 
scape-wheel  than  on  the  other,  and  it  will 
tick  or  beat  evenly.  If  it  does  not,  the 
small  brass  collet  to  which  the  centre  of  the 
hairspring  is  fixed  must  be  turned  round  a 
trifle  (it  is  friction-tight  upon  the  cylinder). 
To  do  this,  hold  the  balance  in  the  fingers, 
and  insert  the  blade  of  the  oiler  into  the 
small  cut  in  the  collet,  and  gently  turn  it  to 
the  required  distance. 

To  Set  the  Banking  Correctly. —  In  the 
rim  of  the  balance  will  be  found  a  very 
small  pin — the  “  banking  pin.”  The  function 
of  this  pin  is  to  prevent  the  balance  vibrat¬ 
ing  more  than  half  a  turn  on  either  side  of 
zero.  If  it  did  this,  it  would  stop  by  reason 


of  the  scape-wheel  teeth  getting  on  the 
wrong  side  of  the  cylinder.  It  is  effected 
by  the  banking  pin  coming  in  contact  with  a 
brass  pin  fixed  in  the  balance  cock  at  the 
back,  at  such  a  distance  as  to  just  clear 
the  balance  as  it  vibrates,  but  to  stop  the 
pin.  It  is  therefore  evident  that  when  the 
balance  _  is  at  rest,  and  the  escapement  in 
beat,  this  banking  pin  should  be  just  oppo¬ 
site  (half  a  turn  from)  the  stop  pin  in  the 
balance  cock.  If  it  is  not,  file  it  off,  and, 
with  a  very  small  drill,  drill  a  hole  in  the 
right  place  and  put  in  another. 

To  Time  the  Watch. — The  regulator,  of 
course,  is  for  this  purpose,  and  it  does  so  by 
means  of  the  curb  pins,  between  which  the 
hairspring  should  play  freely,  just  touching 
both  of  them  at  each  vibration.  By  ad¬ 
vancing  the  regulator,  the  acting  portion  of 
the  spring  is  shortened,  and  by  putting  it 
back  it  is  lengthened.  This  only  acts 
within  small  limits.  If  it  is  desired  to  make 
a  further  alteration  in  amount,  more  than 
can  be  effected  by  the  regulator,  the  hair¬ 
spring  must  be  unpinned  at  its  outside  end, 
and  “  let  out,”  or  “  taken  up,”  as  the  case 
may  be.  It  must  always  be  remembered 
that  lengthening  the  spring  makes  the 
watch  go  slower,  and  shortening  it  faster. 
Of  course,  after  any  alteration  of  this  kind, 
it  must  be  put  in  beat  afresh  by  turning  the 
collet  round  as  described  above. 

To  Tut  on  a  Neiu  Hairspring. — Unpin 
the  old  one  from  the  outside  stud,  and  with 
the  small  blade  of  a  pocket-knife  carefully 
remove  the  collet  from  the  cylinder.  Then, 
with  the  pliers  pull  out  the  old  spring,  when 
it  will  come,  pin  and  all.  It  will  be  seen  to 
be  fastened,  as  shown  in  Fig.  27,  by  a  small 
pin  cut  oil'  ilusli  with  the  collet.  Pick  out 
another  spring  of  the  right  outside  diameter 
to  pin  in  the  stud  properly.  Put  the  balance 
on  the  stake  with  the  cylinder  through  one 
of  the  holes,  and  lay  the  hairspring  upon  it 
in  position,  and  push  on  the  collet  on  the 
top  to  hold  it  temporarily.  Then  hold  the 
outside  end  in  the  tweezers,  as  in  Fig.  28, 
letting  the  bottom  cylinder  pivot  just  touch 
a  watch-glass  laid  upon  the  board,  and  set  it 
in  vibration.  Alongside  of  it  on  the  board 
lay  a  watch  with  a  seconds-hand,  which 
goes  fairly  well  to  time.  Watch  this,  and 
count  the  number  of  vibrations  (double 
vibrations)  the  balance  makes  in  half  a 
minute  under  the  influence  of  this  hair¬ 
spring.  It  should  be  seventy-five,  for  a 
Geneva  watch  ticks  three  hundred  to  the 
minute.  Try  one  after  another  till  you  get 
one  which  suits,  or  which  you  can  make  to 
suit  by  taking  up  a  little.  Then  break 
away  with  the  tweezers  and  a  needle  point 
the  centre  coils  till  it  will  pass  easily  over 
the  collet,  then  bend  it  sharp  round,  as  in 
Fig.  29,  and  put  the  collet  upon  a  broach  to 
hold  it  conveniently.  Then  put  the  end  of 
spring  into  the  hole  in  collet,  and  carefully 
pin  it  tight ;  afterwards  with  the  tweezers  so 
bend  the  spring  at  the  sharp  bend  that  the 
collet  is  quite  central.  This  is  important. 
When  the  collet  is  replaced  on  the  cylinder, 
see  that  the  spring  lies  flat.  Then  pin  it  in, 
set  in  beat,  and  try  it,  altering  till  correct. 

I  now  think  most  of  the  ordinary  repairs 
to  Geneva  watches  have  been  dealt  with, 
except  turning  jobs,  which  have  been  pur¬ 
posely  avoided,  and  in  my  next  the  level' 
watch  will  be  considered. 


Lubricant.— A  good  lubricant  for  leather 
belting  is  obtained  by  mixing  resin  oil  with 
10  per  cent.  mica.  New  belting  must  be 
coated  until  the  leather  will  absorb  no  more 
oil,  and  the  belting  is  then  ready  for  use. 
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TINNERS’  ANI)  PLUMBERS’  FIRE  POT. 

In  the  accompanying  illustration  we  present 
a  general  view  of  a  three-burner  fire  pot 
for  tinners’  and  plumbers’  use.  It  is  an 
American  novelty.  The  makers  claim  that 
this  device  has  a  capacity  for  heating  more 
round  irons  or  coppers  than  five  men  can 
use,  and  will  also  keep  a  pot  contain¬ 
ing  100  lb.  of  metal  hot  enough  to  wipe. 
The  fire  pot  is  referred  to  as  being  weli 
adapted  for  use  when  lining  tanks,  making 
solder,  pouring  Babbitt  metal  or  large  soil 
and  water-pipe  joints.  By  simply  removing 


Tinners’  and  Plumbers’  Fire  Pot. 


the  spring  pin  the  top  may  be  taken  off, 
leaving  the  burners  exposed.  The  latter 
are  movable  and  can  be  reversed,  thus 
making  a  brazing  forge,  or  the  device  may 
be  used  as  a  torch  to  melt  out  soil  or  water- 
pipe  joints.  All  the  burners  have  clean¬ 
out  screw  plugs,  which  render  it  an  easy 
matter  to  keep  them  in  order. 


NEW  SOLDERING  SYSTEM. 

Wagandt’s  gas  and  air  soldering  system, 
which  is  finding  much  favour  in  America, 
for  which  are  claimed  many  advantages,  con¬ 
sists  of  a  self-heating  soldering  iron,  heated 
by  a  combination  of  air  and  city  gas,  the 
air-blast  being  created  by  steam-power  air 
pumps.  The  gas  is  conveyed  through  the 
building  in  pipes  in  the  same  manner  as  if 
for  illuminating  purposes,  and  the  air  is 
similarly  carried,  but  in  different  pipes  from 
the  gas.  The  combination  of  air  and  gas  is 
made  at  the  operator’s  bench,  and  is  also 
regulated  at  that  point.  The  soldering  irons, 
one  form  of  which  is  shown  in  the  accom¬ 
panying  illustration,  consist  of  a  hollow 


Wagandt's  Soldering  Iron. 


handle  to  which  is  attached  the  copper,  the 
flames  passing  through  the  hollow  handle 
and  striking  the  back  and  sides  of  the  copper. 
At  the  further  end  of  the  handle,  as  shown 
in  the  cut,  there  is  a  rubber  tube  attached, 
which  allows  the  iron  to  be  used  in  any 
position  desired.  The  manufacturers  state 
that  this  system  is  used  on  all  kinds  of  work, 
from  small  toys  to  large  galvanised  work,  in 
can  factories,  etc.  It  will  be  seen  that  there 
is  no  time  required  to  start  the  system,  it 
simply  needing  to  be  lighted.  There  is  said 
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to  be  absolutely  no  danger  from  fire,  and  it 
can  be  used  without  skilled  labour.  Another 
point  to  which  reference  is  made  is  the 
saving  in  coppers,  due  to  the  fact  that  the 
copper  only  is  renewed  and  the  iron  handle 
does  not  have  to  be  replaced.  The  flame 
strikes  the  back  and  sides  of  the  copper  and 
so  prevents  excessive  wear  on  the  point. 


the  castors,  use  only  three  of  them  equally 
distant  apart,  and  then  any  little  inequality 
will  not  show. 

Next  cut  a  piece  of  thick  millboard,  such 
as  bookbinders  use,  the  same  width  as  the 
revolving  table,  but  square  instead  of  round. 
In  the  exact  centre  of  this  fasten  a  block  of 
wood,  and  into  that  drive  a  smooth  piece  of 
Jin.  iron,  allowing  it  to  project  about  an 
inch  above  the  top  of  the  block.  The  thick¬ 
ness  of  the  block  will  be  regulated  by  the 
height  at  which  the  castors  bring  the  table 
from  the  one  below  it.  There  should  be 
about  a  quarter  of  an  inch  between  the  top 
of  the  block  and  the  under  side  of  the  table 
when  the  latter  is  in  place.  In  the  centre 
of  the  round  table  now  bore  a  hole  from 
the  under  side  nearly,  but  not  quite,  through 
to  the  top.  Drive  into  this  hole  a  piece  of 
brass  tubing  large  enough  to  fit  on  over  the 


REVOLVING  TABLE  FOR  MICRO- 
SCOPISTS. 

BY  F.  S.  MORTON. 

The  readers  of  Work  who  have  a  micro¬ 
scope  will  bear  me  out  in  the  assertion 
that  it  is  almost  useless  to  attempt  to 
entertain  a  company  of  friends  with  the 
instrument  for  an  evening  without  a  revolv¬ 
ing  table,  or  some  substitute  there- 
I  fore.  It  can  be  done,  of  course,  but 
the  aching  joints  and  dizzy  heads 
of  the  party  at  the  close  of  the 
exhibition  are  uppermost  in  the 
mind,  and  the  wonders  they  may 
have  been  shown  are  forgotten  in 
the  thoughts  of  what  a  hard  job  it 
is  to  “look  through  the  microscope.” 

Revolving  tables  are  sold  by  all 
-dealers  in  microscopical  supplies, 
but  they  are  expensive  luxuries  ; 
and  even  if  the  matter  of  expense 
does  not  have  to  be  considered, 
there  are  not  many  who  have  room 
to  stow  away  such  a  large  piece  of 
furniture  when  it  is  used  so  seldom. 

The  following  description  and  illus¬ 
tration  will  show  how  a  revolving 
table  may  be  made  by  anyone  at 
.a  little  expense,  and  one  that  will 
take  up  but  little  room  when  not 
in  use.  The  secret  of  how  these 
two  results  are  both  reached  is 
that  only  a  top  is  made  new,  any 
stand  or  small  table  answering  for 
a  support  for  it.  Fig.  1  shows  the 
table  top  on  a  small  fancy  table, 
with  the  microscope  in  position 
ready  for  use. 

Get  a  small  round  table  top 
sawed  out,  about  18  in.  in  diameter, 
and  about  1  in.  in  thickness.  Soft 
wood  will  do  just  as  well  as  any, 
and  will  be  a  great  deal  easier  to  Rev°^£.J^  Cf°“p^te> 

work  on.  If  one  is_  fortunate  castors  and  Pivot. 

■enough  to  live  in  the  vicinity  of  a 
wood-worker’s  shopwhere  such  work  is  done, 
a  small  top  like  this  can  be  procured  at  a 
very  small  expense,  as  it  can  generally  be 
sawn  from  the  board.  If  two  boards  have 
to  be  glued  together  to  get  the  requisite 
width,  of  course  the  expense  will  be  more. 

The  edge  should  be  moulded,  or  at  least 
carefully  smoothed  off,  so  as  to  look  well. 

Next  procure  four  small  castors  at  the  hard¬ 
ware  store.  These  are  always  kept  in  stock 
in  various  patterns,  and  the  style  best 
adapted  for  the  purpose  will  be  seen  as 
soon  as  the  work  is  begun.  Castors  with 
wheels  £in.  or  Jin.  in  diameter  will  be 
plenty  large  enough.  The  bolt  to  which  the 
truck  frame  is  attached  is  generally  much 
longer  than  can  be  used  for  the  purpose,  so 
it  must  be  cut  off,  so  that  about  J  in.  will  be 
left  to  go  into  the  wood.  Now  fasten  these 
castors  on  the  under  side  of  the  round  board, 
about  two  inches  from  the  edge,  and  at 
equal  distances  from  each  other.  Fig.  2 
shows  their  position  on  the  board.  Adjust 
the  trucks  so  that  the  four  will  all  rest  on 
the  top  of  the  stationary  table,  so  there  will 
be  no  tipping  of  the  upper  and  revolving 
top.  If  there  is  any  difficulty  in  adjusting 


iron  rod  just  fastened  into  the  block  on  the 
millboard. 

The  table  is  now  ready  for  use,  and  the 
method  of  using  it  is  as  follows  : — Place  the 
millboard  on  top  of  a  small  table,  the  block 
and  pivot  coming  in  the  centre.  Drop  the 
round  top  down  over  it,  the  pin  entering 
the  socket  in  the  centre.  This  pin  acts 
simply  as  a  pivot  on  which  the  table  revolves, 
and  must  work  perfectly  free.  If  this  and 
the  castors  are  rightly  adjusted,  it  will  be 
seen  that  the  table  will  revolve  very  easily 
and  freely. 

The  top  should  be  varnished  to  keep  it 
from  warping,  and  if  looks  are  an  object, 
it  should  be  stained  or  polished  also.  A 
second  piece  of  wood  may  be  used  in  place 
of  the  millboard,  although  the  latter  is  very 
much  lighter,  and  answers  every  purpose. 
If  the  trucks  make  much  noise  in  running 
over  it,  a  circle  of  felting  can  be  glued  on 
the  track  over  which  they  run.  I  think  the 
microscopist  will  find  this  table  a  perfect 
substitute  for  the  regular  revolving  table, 
and  it  is  certainly  much  less  expensive,  and 
can  be  made  by  anyone.  M icroscopists 
might  inform  their  friends  of  it. 


TRADE  :  PRESENT  AND  FUTURE. 


***  Correspondence  from  Trade  and  Industrial 
Centres,  and  Neivs  from,  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  moTming. 

Railway  Material  Trade.— In  Sheffield  in¬ 
quiries  for  railway  springs,  wheels,  tires,  and  axles 
are  numerous.  Good  orders  have  been  received 
from  abroad,  notably  one  from  the  Madras  Railway 
Company  for  a  large  quantity  of  spring  and  cast 
steel. 

Coal  Trade. — Sheffield  coal  trade  prices  are  un¬ 
changed.  Home  manufacturers’  sorts  very  slow  of 
sale,  shipping  quiet,  London  lines  dull,  house  coal 
an  improved  market,  gas  coal  and  coke  in  moderate 
request,  and  small  stuffs  a  fair  sale.  The  West 
Yorkshire  pits  are  working  less  than  five  days  per 
week. 

Silver  Trade. — Complaints  as  to  overstocking 
in  the  sterling  silver  and  electro-plate  industries 
are  ceasing.  The  renewed  activity  in  this  branch 
of  Sheffield  trade  tends  to  show  that 
stocks  have  been  reduced,  and  better 
business  may  be  expected  for  Christmas 
and theNew Year.  Already, indeed, there 
is  a  distinct  revival  in  the  silver  trades. 

Timber  Trade. — Recent  sales  in  Lon¬ 
don  consisted  of  Baltic  and  Canadian 
planks,  deals  and  battens,  floorings, 
matchings,  etc.  ;  also  a  lot  of  pitch  pine 
and  Dantzic  timber,  and  some  maho¬ 
gany,  cedar,  rosewood,  and  other  kinds 
of  furniture  wood.  Among  the  prices 
realised,  the  following  may  be  men¬ 
tioned  :  1J  in.  1st  yellow  flooring,  12s. 
per  sq.  ;  1  in.  ditto,  8s.  3d.  per  sq.  ;  g  in. 
ditto,  6s.  9d.  per  sq.  ;  3  in.  by  11  in.  1st 
pine,  £28  15s.  per  standard  ;  3rd  ditto, 
£9  per  standard  ;  3  in.  by  9  in.  3rd 
yellow  deals,  £12  15s.  per  standard ; 
3  in.  by  11  in.  1st  white  deals,  £11  10s. 
per  standard ;  3  in.  by  9  in.  2nd  white 
deals,  £7  15s.  per  standard  ;  pitch  pine 
timber,  50s.  to  56s.  per  load ;  Dantzic, 
35s.  to  63s.  per  load ;  mahogany,  3Jd. 
to  Is.  2d.  per  foot  ;  American  walnut, 
Is.  8d.  to  3s.  7 d.  per  foot ;  rosewood, 
£5  to  £5  10s.  per  load. 

File  Trade. — File  makers  are  very 
quiet,  but  the  home  trade  in  files  is  im¬ 
proving. 

Mineral  Trade.  — The  following  prices 
are  now  ruling  at  Liverpool  :  Sulphate 
of  Baryta,  “Angel  White”  No.  1,  70s., 
No.  2,  60s.  to  65s.,  No.  3,  45s. ;  pumice- 
stone  quiet ;  emery  stone,  best  quality  in 
demand,  No.  1  lump,  £5  10s.  to  £6, 
smalls,  £5  to  £5  10s.  ;  fuller’s-earth 
quiet,  best  lump,  55s.,  fine  ground,  £7, 
“Emerald”  brand,  ground,  80s.  ;  plum¬ 
bago,  Spanish,  £5,  Italian  and  Bohemian, 
£4  to  £12  per  ton,  “  Founder’s,”  £5  to 
£6;  Blackwell’s  “Mineraline,”  £10; 
French  sand,  22s.  to  22s.  6d.;  ground  mica, 
£45  to  £50 ;  China  clay  steady,  common  at  18s.  6d., 
good  medium,  22s.  6d.  to  25s.,  best,  30s.  to  35s. 

Ivory  and  Pearl  Trade. — Most  of  the  ivory 
and  pearl  cutters  in  Sheffield  have  full  employment. 
Bone  cutters  are  also  better  employed.  The 
Liverpool  ivory  market  prices  are  high.  Medium 
teeth  were  £2  dearer ;  Angola,  £42  to  £46  ;  Gaboon, 
£42  to  £46  ;  Lagos,  £48  ;  Cameron,  £46  10s. ;  West 
Coast  Africa,  £46  10s.  ;  Congo,  £44  :  all  per  cwt. 

Shipbuilding  Trade. — A  very  small  amount  of 
new  work  has  been  secured  by  the  Mersey  ship¬ 
building  firms,  while  at  Barrow  new  orders  are 
scarce. 

Steel  and  Iron  Trades. — These  trades  in 
Sheffield  remain  unchanged,  and  the  prices  for 
hematites  and  Bessemer  are  unaltered.  A  new 
company,  with  a  capital  of  £200,000,  has  been 
formed  to  manufacture  steel  by  a  new  process, 
which  is  said  to  be  much  more  economical  than  any 
now  in  use.  The  orders  for  machinery  have  been 
placed.  Only  a  small  business  is  being  done  in  the 
Lancashire  pig-iron  trade,  and  prices  exhibit  a  down¬ 
ward  tendency.  For  steel  plates  of  boiler-making 
quality  prices  of  £6  15s.  to  £6  17s.  6d.  are  ruling  ; 
for  common  tank  plates,  £6  5s.  and  £6  2s.  6d.  are 
usual  rates. 

Flannel  Trade. — This  is  beginning  to  feel  the 
effects  of  the  crisis  in  the  cotton  trade,  though,  at 
present,  the  look-out  is  nothing  serious,  there  being 
a  good  number  of  orders  on  hand,  and  most  of  the 
mills  working  full  time. 


showing 

showing 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  191)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

The  Way  French  Sabots  are  Made. 
How  to  Learn  Drawing  Office  Work. 
How  to  Make  a  Simple  Coin  Case. 
Shop  Candlesticks  and  Tall-boys. 
Electric  Tricycle. 

Carpentry  for  Boys. 

Design  and  Decoration  of  all  Ages  : 
Celtic  and  Scandinavian. 

**■*  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


Technical  Education  adapted  to  the 
Latest  Requirements. 


Now  Ready,  Part  1,  price  (id.,  of  an 
ENTIRELY  NEW  WORK, 

UNDER  THE  TITLE  OF 

CASSELL’S 

New  Technical  Educator, 


The  Editor  has  already  been  able  to  arrange 
for  the  following  important  subjects,  and  others 
will  be  added  from  time  to  time  during  the  pro¬ 
gress  of  the  work  : — 


Building  Construction.  —  By  Charles 

Mitchell,  of  the  Polytechnic  Institute,  London. 

Civil  Engineering. — By  O.  G.  Jones,  B.Sc. 
Lond.,  Master  in  Physical  Science  at  the  City  of 
London  School. 


Carpentry. 
Cabinet  Making. 


By  B.  A.  Baxter. 


Cotton  Spinning. — By  Henry  Riddell, 

Belfast 


Cutting  Tools. — By  R.  H.  Smith,  of  Mason’s 

College,  Birmingham. 


Design  in  Textiles. — By  Thomas  R.  Ashrn- 

hurst,  of  the  Bradford  Technical  College. 

Dyeing  of  Textile  Fabrics. — By  j.  J. 
Hummel,  F.C.S.,  of  the  Yorkshire  College,  Leeds. 

Electrical  Engineering.  —  By  E.  A. 
O’Keeffe,  B.E.,  of  the  City  and  Guilds  of  London 
Technical  College,  Finsbury. 

Jute  Spinning. — By  Henry  Riddell. 

Metal  Plate  Work. — By  William  Henry 
Greenwood,  F.C.S.,  A.M.I.C.E.,  M.l.M.E. 

Machine  Construction. — By  O.  G.  Jones, 
B.Sc.  Lond. 

Photography. — By  T.  C.  Hepworth,  F.C.S. 
Plumbing. — By  a  Practical  Plumber. 


Practical  Mechanics. — By  Gordon  Blaine, 
M.E.,  of  the  City  and  Guilds  of  London  Technical 
College,  Finsbury. 


Steel  and  Iron. — By  William  Henry  Green¬ 
wood,  F.C.S. ,  A.M.I.C.E.,  M.I.M.E.,  Assoc.  Royal 
School  of  Mines. 


The  Steam  Engine.  I  By  Archibald  Sharp, 
B.Sc.,Wh.Sc.,A.M.I.C.E., 
The  G-aS  Engine.  V  of  the  Central  Institution 

iptp  nil  Tdncnnp  of  the  City  and  Guilds  of 
xne  un  engine.  j  London  institnte. 


Woollen  and  Worsted  Spinning.— By 
Walter  S.  B.  McLaren,  M.P. 


Weaving.— By  Henry  Riddell,  Belfast. 


Watch  and  Clock  Making. — By  David 

Glasgow,  Vice  President  of  the  British  Horological 
Institution. 


***  With  Part  I  is  issued  a  large  and  striking  Presenta¬ 
tion  Plate,  consisting  of  a  handsome  reproduction  of 
“The  Industrial  Arts  applied  to  Peace,”  by  Sir 
Frederick  Leighton,  P.R.A.,  reproduced  from  the 
fresco  at  South  Kensington ;  and  the  Part  also 
contains  a  Coloured  Plate  of  the  Bessemer  Steel 
Process. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


U  published  at  La  Belle  Sauvaqe,  Ludoate  mil,  London,  at 
9  o  clock  every  Wednesday  morning,  and  should  be  obtainable 
every  where  throughout  the  United  Kingdom  on  Friday  at  the 
latest.  _ 


TERMS  OF  SUBSCRIPTION. 

{Sent  post  free  t-o  any  part  of  the  world.) 

5  monthg,  free  by  post  . is.  gd. 

6  months,  „  Ss  84. 

12  months,  „  ....  -  6s.  6d. 

Postal  Orders  or  Post  Offlco  Orders  payable  at  the  General 
Post  Office,  Londoa,  to  Cashbll  and  Company,  Limited. 


Terms  for  the  Insertion  of  Advertisements  in  each 
Weekly  Issue.  £  s  d. 

One  Page . 6  0 

Half  Page .  GW  0 

Quarter  Page . a  12  6 

Eighth  of  a  Page . 117  6 

One-Sixteenth  of  a  Page-  -  -  -  -  -  1  0  0 

In  Column,  per  inch  -  -  .  .  -  -  oico 

Small  prepaid  Advertisements,  such  a9  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  andOno 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions, 
by  special  arrangement. 

***  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


***  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  he  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


NOTICE. 

WORK  correspondents  are  wanted  in  every  Town . 


Validity  of  British  Patents.— Prob¬ 
ably  the  most  glaring  defect  in  the  British 
system  of  granting  patents  is  found  in  the 
fact  that  novelty  is  not  insisted  upon  in 
the  inventions  protected.  In  point  of  fact, 
the  office  will  take  fees  from  two  or  more 
inventors  for  precisely  the  same  invention. 
Moreover,  patents  are  freely  granted  for 
physically  impossible  inventions — perpetual 
motion  and  the  like.  In  America  and  Ger¬ 
many  a  search  of  the  records  of  previous 
inventions  is  made  before  a  patent  is 
granted,  and  unless  the  invention  possesses 
novelty  and  utility  a  patent  is  not  granted. 
The  granting  of  a  patent  under  such  condi¬ 
tions  becomes  a  guarantee  of  novelty  and 
validity.  A  movement  for  rectifying  this  evil 
in  connection  with  British  patents  is  being 
made,  and  it  is  expected  that  an  effort  will 
be  made  to  establish  a  system  of  preliminary 
examination,  whereby  an  applicant  may 
have  the  option,  on  payment  of  a  nominal 
fee,  of  obtaining  a  report  by  an  official 
examiner  upon  the  question  of  the  novelty 
and  validity  of  his  invention.  This  exami¬ 
nation  would  not  preclude  the  applicant 
from  making  private  searches,  either  himself 
or  by  his  agent.  The  putting  in  force  of 
this  system  would  involve  the  employment 
at  the  Patent  Office  of  competent  engineers 
and  other  experts  ;  but  there  is  little  doubt 
that  these  could  be  found  at  salaries  not 
exceeding  those  now  paid  to  the  present 
examining  clerks.  It  is  to  be  hoped  that 
some  measure  of  this  sort  will  be  laid  before 
the  next  session  of  Parliament. 

Foreign  versus  English  Trade.  —  A 
comparison  with  the  Continental  and 
American  iron  and  steel  trades  shows 
that  our  rivals  in  business  do  not  suffer 
equally  with  ourselves.  In  Austria  the 
iron  market  continues  favourable.  Belgium, 
where  trade  is  but  poor,  shows  an  increase 
of  70,424  tons  of  pig  iron  manufactured  in 


excess  in  the  year  1891.  From  France  we 
gather  that  business  is  dull,  but  that  rates 
are  steady  ;  in  Germany  there  is  no  altera¬ 
tion,  the  recent  improvement  being  main¬ 
tained  ;  in  Spain  the  imports  have  declined, 
but  there  has  been  a  development  of  exports 
during  the  first  seven  months  of  1892  to  the 
extent  of  44,841  tons  ;  and  in  America  the 
iron  trade  is  fairly  steady  ;  while  in  Eng¬ 
land  there  has  been  a  “  slump”  in  the  steel 
trade  equal  to  19’3  per  cent.,  and  in  pig  iron 
of  24'9  per  cent. 

Mind  and  Miners. — It  is  a  curious  thing, 
but  the  physical  gloom  that  miners  spend 
their  working  hours  in  does  not  seem  to 
have  in  any  way  communicated  itself  to 
their  mental  vision.  On  the  contrary,  they 
appear  to  see  much  further  ahead  than  any 
other  section  of  the  working  classes.  Only 
just  now  is  labour  in  general  awakening  to 
a  sense  of  the  importance  of  political  power. 
The  miners,  however,  have  awakened  to 
that  sense  long  ago.  So  far  back  as  1874, 
when,  as  yet,  there  was  no  labour  move¬ 
ment,  the  miners  of  Northumberland  had  a 
paid  representative  in  Parliament,  and  the 
miners  of  Northumberland  now  work  less 
than  eight  hours  a  day  without  any  com¬ 
pulsory  Act  of  Parliament.  In  the  present 
Parliament  the  miners  have  at  least  six 
paid  representatives  forming  the  bulk  of  the 
labour  members,  and  pledged  to  the  miners’ 
programme.  Has  any  other  class  of  work¬ 
man  a  representative  ?  Notone.  Of  course, 
there  is  an  explanation  for  this  as  there  is 
for  everything.  Miners  are  all  congregated 
round  about  the  mines  in  which  they  work, 
and  as  a  consequence  their  voice  in  these 
districts  is  the  preponderating  voice.  Still, 
the  fact  that  the  voice  is  united  is  an  in¬ 
dication  of  discipline  and  mental  activity. 
Cheers  for  the  miners  ! 

Electricians’  Competition. — It  will  be 
no  surprise  to  our  many  thousands  of  sub¬ 
scribers  to  be  informed  that  the  subject  of 
electricity  is  one  which  commands  the 
interest  of  a  large  section  of  readers  of 
Work.  The  leading  subject  of  this  scientific 
age,  it  lias  a  world  of  students  and  workers, 
who  are  constantly  concerning  themselves  in 
tests  and  experiments  in  order  to  extend 
and  develop  the  possibilities  of  the  old-age 
element — the  most  remarkable  development 
of  which  has  been  its  sudden  advent  as  an 
illuminant  for  public  and  private  purposes. 
Its  prospects  and  possibilities  do  not,  how¬ 
ever,  end  here,  since  in  the  near  future  there 
must  be  a  great  region  opened  to  it  as  a 
motive  power  both  on  land  and  water.  The 
interest  of  the  subject  being,  then,  assured, 
we  have  every  justification  in  devoting  one 
of  our  prize  competitions  to  a  matter  which 
cannot  fail  to  be  interesting  to  our  readers 
and  the  public  at  large.  As  will  be  seen 
from  another  column,  we  offer  three  prizes 
for  the  best  suggestion  for  tbe  application  of 
electricity  to  some  useful  domestic,  commer¬ 
cial,  or  scientific  purpose.  This,  doubtless, 
opens  up  a  very  wide  field  ;  but  as  the  sug¬ 
gestions  will  ueed  to  be  original,  and  will  be 
adjudged  according  to  their  practical  value 
and  prospective  utility  and  adoption,  the 
range  which  land,  sea,  or  air  may  afford  may 
not,  after  all,  prove  unwelcome.  We  shall 
hope  to  find  that  the  competition  will  elicit 
some  interesting  ideas  which,  if  they  do  not 
succeed  in  gaining  prizes,  may  yet  be  worth 
publication.  Young  readers  as  well  as  old 
may  engage  in  this  competition,  and  there 
is  no  reason  why  every  schoolboy  should  not 
make  a  bid  for  the  prizes — the  subject  of 
electricity  being  one  upon  which  boys  are, 
we  know,  especially  keen. 
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FORTUNE-TELLING  MACHINE. 

BY  P.  B.  H. 

Introduction  —  The  Revolving  Card  —  The 
Reason  for  it — Description  of  Mecha¬ 
nism — The  Method  of  Balancing  Coin  Re¬ 
ceptacle  and  Opposite  End  of  Lever — 
Shape  of  Coin  Receptacle — The  Method 
of  Working  the  Same  —  An  Alternative 
Method  of  Driving  by  Clockwork — The 
Method  of  taking  Money  out  of  the 
Box. 

“  Amateur  ”  writes  saying  he  possesses  a 
metal  balance  and  fortune- telling  card,  and 
asks  for  some  arrangement  for 
working  them  by  dropping  a 
penny  in  a  slot.  As  a  de¬ 
scription  of  such  a  machine 
would  be  far  too  long  for  the 
space  at  disposal  in  “  Shop,”  I 
am  writing  the  answer  as  an 
article  for  the  benefit  of  any 
reader  of  Work  who  may  de¬ 
sire  to  go  into  the  fortune¬ 
telling  line. 

I  am  afraid,  however,  that 
no  suitable  arrangement  can 
be  fitted  up  that  would  work 
satisfactorily  by  the  weight  of 
a  penny  only,  as  “  Amateur  ” 
desired.  In  all  penny-in-the-slot 
machines  the  weight  of  the 
penny  only  releases  certain 
mechanism,  which  then  permits, 
on  the  application  of  some 
other  outward  force,  certain 
internal  actions  to  take  effect : 
thus,  the  weighing  machine  is 
worked  by  the  weight  of  the 
person  weighing  him  or  her- 


mechanism.  The  fortune  card,  a,  should 
be  pasted  to  a  circular  piece  of  moderately 
heavy  wood,  b,  through  the  centre  of  which 
passes  a  spindle,  a,  provided  with  collar 
and  nut,  b,  for  holding  the  same.  It  is 
carried  in  footstep,  e,  on  the  bottom  of  the 
box,  and  held  in  a  vertical  position  by  the 
bridge  and  boss,  c,  through  which  the 
spindle,  a,  pisses,  and  to  the  top  of  which 
latter  a  small  handle,  o,  is  fixed  for  turning 
the  same,  together  with  the  card.  On  shaft, 
a,  just  under  boss,  c,  a  loose  collar  is  fixed, 
to  prevent  the  shaft  being  lifted  out  of 


and  again,  when  the  penny  is  put  in  e,  g 
must  rise  out  of  the  wheel.  Thus  the  best 
plan,  when  making  this  lever,  would  be  to 
make  the  two  ends,  /  g,  balance  when  a 
halfpenny  was  in  e.  If  they  balanced  with 
this  amount  in  e,  it  is  evident  g  would  drop 
if  the  halfpenny  were  removed,  and  it  would 
rise  if  a  penny  were  inserted. 

For  the  shape  of  the  receptacle,  E,  see 
Figs.l  and  2,  the  latter  more  particularly. 
Its  diameter  should  be  rather  larger  than  a 
penny  ;  the  left-hand  side  of  it  (see  Fig.  2) 
should  be  open,  the  end,  h,  of  the  money¬ 
box,  f,  alone  keeping  the  coin 
in  its  place,  and  the  lower  por¬ 
tion  should  slope  downwards 
to  the  left,  so  that  if  the  slot,  i, 
were  not  closed,  the  penny 
would  roll  into  the  box,  f.  In 
order  that  the  machine  may 
work  correctly,  the  opening,  i, 
must  be  able  to  be  closed  or 
opened  at  will.  This  I  have 
arranged  for  by  making  the 
shutter,  /  movable  sideways 
over  the  opening,  i,  by  means 
of  connecting  rod,  short  lever, 
and  shaft,  k,  inside  box,  all 
worked  by  the  long  lever,  Z, 
centred  inside  but  projecting 
outside  the  box,  and  movable 
in  a  brass  slot,  and  held  in  posi¬ 
tion  at  either  end  by  making  it 
spring  into  the  recesses,  m,  in. 
The  figure  is  carried  on  the  end 
of  a  piece  of  sheet-brass,  n, 
fastened  to  the  bridge,  c,  by 
rivets  or  bolts,  as  shown  plainly 
in  plan  (Fig.  3). 


Fortune-telling  Machine.  Figs.  1  and  2.- 


-Sectional  Elevations.  Fig.  3.— Plan:  Part  of  Card  removed  and  Figure. 
a,  looking  from  Below.  Fig.  5. — The  same  View  as  Fig.  1. 


Fig.  4. — End  View  of  Shaft, 


self  ;  the  sweets,  matches,  etc.,  are  obtained 
by  drawing  out  the  drawer  after  having- 
dropped  in  a  penny,  which  releases  the  bolt 
that  before  prevented  it  being  opened,  and 
the  pushing  back  of  the  drawer  relocks  it, 
not  the  penny  which  had  been  inserted. 

I  would  suggest  some  such  an  arrange¬ 
ment  as  shown  in  Figs.  1,  2,  and  3,  where 
the  penny,  dropped  into  a  slot,  releases  the 
wheel,  and  allows  each  person  to  turn  the 
card  for  him  or  herself.  I  should  make  the 
card  revolve  for  several  reasons  :  the  princi¬ 
pal  one  is,  that  it  would  run  more  smoothly 
and  with  much  less  friction,  and  therefore 
much  longer  than  the  figure,  which  I  should 
have  fixed,  as  shown  in  Fig.  1,  pointing  to 
the  card  in  front  of  the  box.  Thus,  the  for¬ 
tune  always  appears  in  one  place,  where  it 
can  be  easily  read  ;  whereas,  in  the  case  of 
the  figure  revolving,  the  box  would  often 
have  to  be  turned  round  when  wanting  to 
read  the  fortune,  as  the  figure  would  not 
always  stop  in  the  front  of  the  box. 

I  will  now  proceed  to  describe  the 


the  footstep,  e,  while  below  a  toothed  wheel, 
d,  is  fixed  to  it,  the  use  of  which  can  be 
easily  seen.  D  is  the  slot  through  which  the 
penny  is  dropped  into  the  receptacle,  E, 
which,  from  the  extra  weight  of  the  penny, 
falls  together  with  the  end  of  lever,/,  to 
which  it  is  fixed,  the  other  end,  g,  rising  to 
position  shown  by  the  dotted  lines,  releas¬ 
ing  the  toothed  wheel,  d,  and  thus  allowing 
spindle,  a,  together  with  the  card,  to  be  ro¬ 
tated.  The  lever,  fg,  is  carried  by  a  fixing 
from  the  bottom  of  the  box  ;  this  fixing  has 
a  snug  cast  on  on  the  left-hand  side,  near 
the  top,  so  that  the  lever,/,  will  not  fall  be¬ 
low  the  position  shown  by  the  dotted  lines, 
as  in  that  case  the  copper  would  not  fall 
through  the  slot,  i.  I  may  here  state  that 
the  end,  g,  of  the  lever  must  be  so  much 
heavier  than  the  end,  /,  together  with  the 
empty  coin  receptacle,  that  when  this  latter 
is  empty  the  end,  g ,  must  drop  down  by  its 
own  weight,  thus  allowing  the  small  pin  in 
the  end  to  engage  in  the  teeth  of  wheel,  d, 
and  thus  prevent  any  rotation  of  the  card  ; 


I  will  now  explain  the  working  in  this,  its 
simplest  form.  Suppose  lever,  l,  were  in 
position  shown  in  drawing,  and  a  penny 
were  dropped  into  slot,  d,  e  would  fall 
and  g  would  rise,  thus  releasing  the  for¬ 
tune  card,  but  only  for  a  moment,  as  the 
slot,  i,  with  lever,  l,  in  position  shown,  is 
not  closed,  so  the  penny  rolls  out  into  the 
money-box,  F,  and  E  rises  again,  while  g 
falls  into  position  as  drawn,  the  persons 
thus  losing  their  money.  This  is  so  that 
anyone  attempting  to  take  au  unfair  advan¬ 
tage  not  only  loses  his  money,  but  his  for¬ 
tune  as  well.  In  order  for  it  to  work 
properly,  the  lever,  Z,  must  be  pulled  back 
into  position,  Z',  this  action  closing  the  slot, 
i,  by  sliding  the  shutter,/  in  front  of  it.  If 
a  penny  were  inserted  now,  E  would  fall  as 
before,  and  g  would  rise  and  remain  up  till 
the  penny  is  released.  The  card  can  now  be 
turned  by  means  of  the  handle,  o.  The 
fortune  having  been  told,  the  lever,  Z,  is 
put  forwards  :  the  shutter,  /  at  the  same 
time  slides  back  and  the  penny  falls  out, 
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when  E .  rises  and  g  falls,  thus  blocking  the 
mechanism  till  another  penny  is  inserted. 

A  good  plan  would  be,  instead  of  allowing 
people  to  lose  their  pennies  by  placing  them 
in  D  while  lever,  l,  is  in  its  forward  position, 
to  arrange  a  shutter  to  cover  slot,  d,  worked 
by  lever,  l,  when  being  moved  from  l'  to  l, 
and  to  open  it,  on  the  motion  being  reversed. 

Should  it  be  more  preferable  to  drive  the 
card  by  clockwork,  it  might  be  arranged  as 
shown  in  Figs.  4  and  5,  where  I  have  re¬ 
drawn  the  bottom  portion  of  shaft,  a,  with 
wheel,  d,  footstep,  e,  and  end  of  lever,  g,  just 
as  in  preceding  figures,  and  lettered  the  same 
parts  with  the  corresponding  letters.  I  have 
redrawn  them  in  order  not  to  create  any 
confusion  in  the  first  three  figures.  Fig.  4  is 
an  end  view  of  shaft  looking  under  wheel,  d; 
Fig.  5  is  the  same  view  as  Fig.  1.  Suppose 
the  shaft  to  rotate  in  the  direction  shown  by 
the  arrows,  as  this  is  the  most  convenient. 
On  the  boss  underneath  wheel,  d,  cast  or 
otherwise,  fix  a  ratchet-wheel,  p,  with  teeth 
inclined  as  shown  in  Fig.  4.  Thus,  if  d  were 
turned,  p  would  also  turn,  and  if  p  were 
turned  a  would  turn  together  with  shaft,  a. 
Close  against  ratchet-wheel,  p,  fit  a  spur- 
wheel,  q,  to  which  must  be  pivoted  the  pawl, 
r,  held  in  position  against  teeth  of  ratchet- 
wheel  by  small  spring,  s.  Get  wheel,  q, 
fitted  with  smooth  drum,  t,  as  shown  in 
Fig.  5  :  this  wheel  must  run  free  on  shaft,  a, 
so  that  if  it  were  held,  shaft  a  might  revolve 
in  the  direction  of  the  arrow,  without  hin¬ 
drance,  as  the  pawl,  r,  would  slide  over  the 
teeth  of  p,  but  if  turned  in  a  contrary  direc¬ 
tion,  the  wheel,  q,  being  still  held,  the  shaft, 
■a,  could  not  revolve. 

Suppose  you  had  some  clockwork,  the 
last  wheel  of  the  train  gearing  into  wheel,  q, 
care  being  taken  that  q  is  driven  in  the  direc¬ 
tion  shown  in  the  drawing  by  the  arrows.  If 
you  wound  up  the  spring  of  the  clock,  q 
could  not  turn,  as  the  pin  in  end  of  lever,  g, 
holds  d,  which  again  holds  q  by  the  ratchet- 
wheel.  Drop  a  penny  in  machine ;  then 
lever,  g,  rises  and  releases  d  and  q,  and  the 
•clockwork  now  drives  round  the  whole 
apparatus,  together  with  card.  You  will,  if 
no  other  means  are  available,  have  to  wait 
till  the  spring  unwinds,  which  would  be  very 
tedious.  In  order  to  prevent  this  long  delay, 
I  would  suggest  that  by  means  of  a  second  lever 
((similar  to  l)  placed  on  the  right-hand  side 
of  the  box,  a  brake  be  applied  to  the  drum, 
t,  on  wheel,  q;  by  this  means  the  clock¬ 
work  might  be  stopped  gently  without  the 
■spring  running  down,  at  the  same  time 
allowing  the  fortune-telling  card  to  whirl 
round  till  stopped  by  friction  alone,  as  the 
pawl,  r,  would  allow  it  to  turn  in  that  one 
•direction,  though  wheel,  q,  were  still.  In 
the  case  of  clockwork,  great  care  should  be 
taken  that  lever,  g,  does  not  fall  while  the 
wheel,  d,  is  revolving  rapidly,  as  the  pin  or 
something  else  would  break.  I  should 
strongly  advise  the  use  of  the  simpler 
method. 

I  have  shown  the  method  of  getting  the 
money  in  the  box.  It  can  be  got  out 
by  making  a  door  to  open  sideways  or 
downwards,  or  the  bottom  might  be  cut 
-out  with  bevelled  ends,  as  shown  (Fig.  2), 
being  hinged  centrally  by  a  pin  passing 
through  it.  You  have  only  to  lift  the  right- 
hand  end  with  your  finger,  and  the  coins 
will  slide  out. 


To  clean  Indian  brass-work,  first  rub  all 
•over  with  some  lemon  juice,  then  scrub  well 
with  soap  and  hot  water.  Dry  with  a  cloth, 
and  then  rub  and  polish  with  a  chamois 
leather. 


BRITISH  WORKS  AND  INDUSTRIES. 


NEEDLE  MAKING. 

Wire  Burnishing— Hardening— Tempering- 

Scouring  —  Handing  —  Grinding,  Setting, 
and  Curing  —  Finishing  —  Calyx -eyed 
N  EEDLES — W  RAPPING — CONCLUSION. 

When  we  left  our  needle  it  was  roughly  made, 
but  nothing  more.  Let  us  trace  it  through  its 
later  stages. 

Wire  Burnishing. — The  rudely-formed  needle 
of  early  days  was  necessarily  rough  in  the  eye, 
and  must  often  have  cut  the  thread,  to  the  no 
small  mortification  of  the  seamstress ;  and  as 
much  as  a  century  ago  we  find  ingenious  men 
bringing  forward  inventions  to  remedy  this 
defect.  The  origin  of  the  system  of  wire  burnish¬ 
ing  before  us  is  to  be  found  in  a  contrivance  by 
one  of  the  Morralls,  of  Studley — a  name  long 
connected  with  needle  making — which  was 
patented  more  than  fifty  years  since.  The 
needles  are  threaded  on  fine  wires  -which  are 
slightly  roughened,  so  as  to  give  them  something 
of  the  quality  of  a  file.  The  wires,  fixed  by  their 
ends  to  uprights,  are  stretched  across  a  kind  of 
table,  the  top  of  which  can  he  worked  backwards 
and  forwards  by  a  crank.  This  causes  the 
needles  to  swing  and  dance  wildly  from  side  to 
side,  and  they  are  made  to  continue  this  violent 
exercise  for  some  forty  minutes.  However 
salutary  it  may  he  for  the  eyes  of  the  needles, 
the  spectacle  of  a  shop  in  which  whole  ranks  of 
burnishing  machines 
are  going  at  the  same 
time  is  to  the  human 
eye  decidedly  bewil¬ 
dering.  The  result  of 
this  process  is  to  wear 
the  aperture  smooth 
on  every  side. 

Hardening.  — 
Hitherto  tho  steel  of 
the  ncedlo  has  been 
quito  soft.  Tho  pro¬ 
cesses  which  it  had 
to  undergo  could  be 
best  performed  while 
it  was  in  that  state. 
It  now  has  to  be  hardened.  Tho  hardening  of 
all  steel  implements  is  essentially  much  the 
same — they  aro  heated  to  a  high  temperature, 
and  then  cooled  by  plunging  them  suddenly 
into  some  cold  fluid.  For  hardening  needles, 
much  skill  and  judgment  are  required,  and 
a  good  hardener  can  often  earn  an  income 
which  might  move  tho  envy  of  many  a  pro¬ 
fessional  man.  In  former  times  it  was  usual  to 
harden  needles  in  water,  but  far  hack  in  the 
present  century  it  was  discovered  that  oil  was  far 
less  liable  to  render  them  crooked.  The  best  cod 
oil  is  used  for  the  purpose.  The  heated  needles 
are  slid  into  the  vat  of  oil  on  a  kind  of  sieve,  and 
as  they  are  at  once  cooled,  they  aro  lifted  out 
almost  immediately  by  raising  the  sieve.  They 
have  to  he  washed  with  soapsuds  and  dried  with 
dust. 

Tempering. — The  needle  is  now  hard,  hut  brittle, 
and  to  make  it  tough  and  elastic  it  must  he 
tempered.  The  old  way  was  by  exposing  to  a 
low  heat  in  a  furnace,  and  then  allowing  of  a 
gradual  cooling.  The  larger  varieties  of  needles 
are  still  treated  thus,  hut  a  gas  flame  is  used  for 
ordinary  sewing  needles.  The  Messrs.  Milward 
have  a  patent  arrangement  peculiar  to  themselves, 
and  it  is  not  one  of  the  least  beautiful  of  the 
many  admirable  pieces  of  mechanism  in  their 
mills.  An  endless  band  of  wire  gauze  carries  a 
continuous  stream  of  needles  through  a  gas 
flame,  and  delivers  them,  tempered,  on  tho  other 
side. 

Scouring. — As  yet  the  needles  are  black,  rough, 
and  unsightly — they  have  to  he  scoured.  A 
quantity  are  laid  in  a  strip  of  canvas  with  emery, 
oil,  and  soft  soap  (though  I  believe  the  so-called 
emery  is  more  properly  powdered  quartz).  This 
delightful  mixture  when  rolled  up,  tied  at  the 
ends,  and  bound  with  twine,  has  a  certain  re¬ 
semblance  to  a  roly-poly  pudding,  only  perhaps 
a  little  longer  and  not  quite  so  thick.  In  the 


Fig.  7.— Calyx-eyed 
Needles. 


scouring  mills  (see  Fig.  6)  are  solid  tables,  known 
as  “  runner  benches,”  on  which  heavy  wooden 
slabs,  called  “  runner  blocks,”  are  pushed  back¬ 
wards  and  forwards  by  cranks.  A  roll  of  needles 
is  placed  under  each  end  of  a  runner  block,  and 
the  runner  is  set  going.  The  needles  pressing 
against  and  rolling  over  their  fellows  in  the  re¬ 
volving  hags  are  mutually  helpful  in  scouring 
each  other,  and  the  friction  is  kept  up  on  an 
average  for  some  nine  or  ten  days,  the  rolls  being 
occasionally  taken  out  and  opened  for  the  addi¬ 
tion  of  more  moisture.  As  the  process  proceeds, 
the  grit  applied  is  finer  ;  and  towards  the  end, 
after  a  washing  with  soapsuds,  putty-powder 
(oxide  of  tin)  is  substituted  for  the  emery.  The 
so-called  emery  gives  a  scratchy  white  surface, 
but  the  putty-powder  produces  that  beautiful 
dark  gloss  known  in  the  trade  as  “  colour.” 
Scouring  is  succeeded  by  a  thorough  wishing. 

Scouring,  as  thus  described,  is  Jio  recent 
introduction,  and  formerly  it  was  chiefly  carried 
on  by  water-power.  The  Washford  Mills,  which 
give  name  to  the  Messrs.  Mil  ward’s  Works,  were 
originally  water-mills  on  the  neighbouring  river, 
Arrow.  But  steam  has  become  the  ordinary 
scouring  agent,  and  the  above-mentioned  firm 
have  now  transferred  their  scouring  operations 
to  their  factory  in  the  town  of  Eedditch. 

The  rough  treatment  undergone  by  the  needles 
in  this  process  causes  many  to  be  broken,  bent, 
or  otherwise  injured ;  there  is  also  danger  of  the 
entire  roll  heating,  and  thus  becoming  spoiled. 

Handing. — From  their  troubles  in  the  scouring 
mill,  the  needles  come  in  a  state  of  apparently 
hopeless  tangle  and  confusion  ;  but  the  ease  with 
which  they  are  straightened  in  skilled  hands — 
by  a  few  shakes  in  an  iron  pan  and  a  touch  or 
two  with  a  trowel — seems  almost  magical  to  an 
outsider.  They  now  have  to  undergo  a  careful 
sorting  for  tho  removal  of  such  as  are  blemished. 
This  is  the  work  of  women.  Each  needle  has  to 
be  taken  separately  under  tho  finger ;  but  prac¬ 
tice  makes  the  sorter  expert,  and  she  will  get 
through  a  packet  of  No.  10’s,  containing  some 
GS.000,  in  a  couple  of  hours. 

It  should  be  noted  that  through  tho  earlier 
stages  needles  aro  apportioned  in  packets  of 
50,000  or  upwards,  and  pass  from  shop  to  shop 
carefully  labelled.  This  is  to  prevent  their 
getting  mixed  with  needles  of  other  sizes. 

In  the  later  and  lighter  processes,  many  ex¬ 
pedients  for  economising  labour  strike  the  visitor 
to  the  Washford  Mills  as  noteworthy :  as,  for 
instance,  the  means  by  which  all  the  needles  in 
a  packet  are  brought  to  lie  with  their  heads  in 
one  direction,  and  their  points  in  another.  The 
ends  of  a  row  of  needles  lying  promiscuously  are 
pushed  over  the  edge  of  a  table  ;  those  of  which 
tho  points  project  remain  where  the}r  are,  but 
those  of  which  the  heavier  heads  project  fall  to 
a  ledge  below,  where  they  all  lie  in  one  direction, 
and  the  separation  is  complete. 

Another  simple,  yet  most  ingenious,  contrivance 
is  the  “  handling  machine.”  Though  in  every 
packet  of  needles  the  wires  were  originally  of 
precisely  the  same  length,  some  are  sure  to 
become  shorter  than  others  in  the  process  of 
grinding.  The  difference  will  not  he  great :  an 
ordinary  observer  might  not  notice  its  existence ; 
but  the  trade  requires  accuracy,  and  each  length 
in  the  size  has  its  own  particular  use.  The  old 
mode  of  separation  was  to  raise  the  longer  needles 
from  among  the  shorter  by  pressing  them  at  the 
ends  between  the  palms  of  the  hands ;  hence 
the  term  “  handing.”  The  machine  which  is  to 
be  seen  doing  this  work  at  Messrs.  Mil  ward’s  has 
a  wheel  with  transverse  grooves  on  its  face, 
which  takes  up  the  needles  from  a  hopper,  and 
as  it  revolves  the  ends  of  the  longer  ones  come 
in  contact  with  a  small  stud,  which  throws  them 
off,  and  they  are  shot  down  a  spout  to  their 
proper  receptacle ;  a  second  stud,  set  a  little  more 
closely,  shoots  off  the  next  length  down  a  second 
spout ;  and  so  on  with  the  others. 

Not  less  interesting  is  the  automatic  counter. 
This,  like  the  last  machine,  has  a  grooved  wheel 
which  takes  up  the  needles.  Each  of  these  in 
passing  through  moves  a  cog-wheel,  and  this 
motion  is  transmitted  through  other  wheels  to 
the  hand  of  a  disc ;  the  number  that  have  passed 
is  thus  indicated.  A  check  in  the  machinery 
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calls  attention  to  each  completed  thousand.  This 
instrument  is  chiefly  employed  to  divide  the 
large  packets  into  dabs  of  2,000  each,  for  con¬ 
venience  in  after  and  lighter  processes. 

Grinding ,  Setting,  and  Curing  are  terms,  the 
first  of  which  is  applied  to  rounding  off  the 
heads,  and  the  second  to  sharpening,  and  at  the 
same  time  rendering  slightly  more  obtuse,  the 
points,  on  a  small  gTindstone ;  the  last  means  re¬ 
moving  from  the  countersink  of  the  eye  any 
possible  sharpness  that  may  remain.  The  curing 
apparatus  is  a  little  cylinder  stuck  full  of  pin 
points  and  revolving  rapidly,  against  which  the 
eyes  of  the  needles  are  held. 

Finishing  is  giving  a  final  polish  to  the  im¬ 
plement.  A  revolving  cylinder,  covered  with 


allow  the  sides  of  the  head,  which  act  as  springs, 
to  have  sufficient  play ;  a  single  long  eye  would 
have  given  the  thread  too  much  liberty. 

The  making  of  these  needles  calls  for  especial 
care  throughout.  For  the  eyes,  the  hand  stamp 
only  is  used.  The  slit  is  cut  by  a  delicate  re¬ 
volving  saw,  the  needles  being  fixed  in  ranks  for 
that  purpose  :  the  dainty  little  automatic  machine 
which  does  this  is  one  of  the  most  interesting- 
sights  of  the  Washford  Mills.  To  ensure  due 
elasticity  in  the  sides  of  the  head  the  steel  needs 
to  be  tempered  with  the  nicest  skill.  That  these 
must  cost  more  than  ordinary  needles  is  therefore 
a  necessity. 

W rapping. — Formerly  it  was  usual  merely  to 
fold  up  the  needles  loose  in  little  packets,  but  at 

the  present 


be  interesting  to  mention  that  the  use  of  purple 
wrappers  for  needles  did  not  originate  in  any 
arbitrary  fancy,  but  because  this  paper  would,  by 
turning  red,  reveal  the  presence  of  any  acid  likely 
to  cause  rust. 

The  packets,  when  labelled,  are  stored  in  heated 
rooms.  This  is  to  obviate,  as  far  as  possible,  all 
danger  of  rust  through  dampness ;  for  rust  is  the 
great  enemy  of  the  needle. 

Conclusion. — In  what  has  been  said  above  little 
more  has  been  done  than  to  give  a  sketch  of  the 
manufacture  of  the  ordinary  sewing  needle.  But 
there  are  other  needles,  of  which  Redditch  pro¬ 
duces  a  vast  variety — as  sewing-machine,  sail, 
surgeons’,  packing,  darning,  tambour, embroidery, 
and  many  more — to  describe  the  making  of  all 
which  would  take  far  too  much  space.  In  the  needle 
capital  and  its  district  some  20,000  persons  live 
by  the  needle  trade  and  its  minor  allied  industries. 
As  a  class,  the  needle  makers  are  respectable,  in¬ 
telligent,  and  well-to-do ;  crime  and  poverty  are 
rare  among  them.  The  heavier  and  rougher 


buff  kather,  dressed  with 
a  polishing  composition, 
and  driven  at  a  high 
speed,  gives  the  required 
finish  to  the  needles 
which  are  pressed  against 
it.  The  finishing  of  ordi¬ 
nary  sewing  needles  is, 
at  the  Messrs.  Milward’s 
Mills,  done  by  a  machine 
invented  by  a  member 
of  the  firm.  In  this, 
three  or  four  times  as 
many  needles  are  finished 
in  a  given  time  as  could 
be  turned  out  if  they 
were  held  to  the  buff  by 
hand.  Small  rollers, 
covered  with  rubber,  re¬ 
ceive  the  needles  from  a 
hopper,  and  press  them 
against  the  buff,  giving 

them,  as  they  do  so,  the  lateral  revolution  needed 
to  enable  every  side  to  be  polished  alike  ;  the 
finished  needles  are  then  carried  forward  to  the 
receptacle  which  waits  for  them. 

Calyx-eyed  Needles. — Before  leaving  the  subject 
■of  needle  making,  a  word  should  be  said  of  this 
patented  speciality  of  the  Messrs.  Mil  ward's,  and 
upon  which  they  appear  to  look  as,  possibly,  the 
needle  of  the  future.  The  different  schemes 
brought  forward  from  time  to  time  to  facilitate 
so  small  a  thing  as  the  threading  of  a  needle 
might  furnish  subject-matter  for  a  volume.  At 
the  present  time  there  are  two  self-threading 
needles  (so-called)  in  the  market :  one,  made  at 
various  Redditch  factories,  which  threads  through 
a  slit  at  the  side  of  the  eye,  and  this,  which 
threads  through  its  top.  It  is  claimed  for  the 
calyx-eyed  needle  that  it  can  be  threaded  with 
ease  in  the  dark.  The  form  of  its  head  is  shown 
in  Fig.  7.  Also  in  the  figure  may  be  seen  the 
method  of  threading  it  by  pressing  the  thread 
through  the  nick  at  the  top,  and  the  needle 
as  it  appears  when  threaded.  Of  the  two  eyes, 
the  upper  one  only  is  for  the  thread.  The  lower 
'  one,  connected  with  it  by  a  slit,  is  merely  to 


Washford  Mills.  Fig.  6.— Scouring  Room.  Fig.  8.— Eyeing  Room. 


The  method  of  sticking  them  is  ingenious. 
Down  the  centre  of  a  long  strip  of  paper  a 
narrower  strip  of  cloth  is  gummed  by  its  two 
sides  only,  the  middle  being  left  loose ;  this 
is  known  as  a  “  scrap.”  A  small  steel  band 
is  pushed  along  the  opening  between  paper  and 
cloth,  and  a  narrow  line  of  cloth  is  thus  made 
to  stand  up  in  relief  from  end  to  end  of  the  strap, 
through  which  the  needles  can  readily  be  thrust. 
The  work-woman  has  a  small,  flat,  topless,  metal 
box,  in  which  she  places  a  set  of  needles  with  the 
points  projecting.  The  set  is  generally  10,  12, 
or  25,  and  there  are  automatic  machines  for 
counting  out  the  needles  in  assorted  sizes  or 
otherwise.  The  box  holding  the  needles  in  an 
even  row,  the  work-woman  can  push  them  all 
at  once  through  the  cloth,  and  she  then  rubs 
them  home  with  the  side  of  her  box.  Spaces 
are  left  between  the  sets,  and  through  these 
spaces  the  strap  is  afterwards  divided  with 
scissors. 

The  portions  cut  off  are  then  enclosed  in  the 
well-known  wrappers  of  purple  paper,  which  have 
already  been  cut  to  size,  and  creased  ready  for 
folding  by  machines  for  those  purposes.  It  may 


parts  of  the  work  are,  of  course,  done  by  men, 
but  of  the  -workers  in  the  factories  the  great 
majority  are  females,  manual  quickness  and 
patience  being  rather  demanded  in  most  of  the 
processes  than  strength ;  thus  the  mother  and  her 
girls  often  do  more  towards  the  support  of  the 
family  than  its  head. 

The  needles  made  in  Redditch  are  sold  in  every 
part  of  the  globe.  There  are  before  mo  esti¬ 
mates  of  the  entire  annual  and  daily  outputs  of 
the  district.  The  figures  are  startling,  _  but  as 
they  appear  to  be  based  on  no  very  certain  data, 
I  forbear  to  give  them.  It  may,  however,  be 
mentioned  that  Messrs.  Milward’s  alone  produce 
something  more  than  a  million  each  working  day. 


It  is  believed  that  the  world’s  population  is 
increasing  at  the  rate  of  nearly  6,000,000  a  year, 
and  that  it  is,  at  the  present  time,  about 
1,480,000,000. 

According  to  Professor  Roberts-Austen,  gold 
passes  from  the  liquid  to  the  solid  state  at  1,045  D. 
f=  1,913°  F.),  and  palladium  at  1,500°  C.  (=  2,732° 
F.). 


540 


WORK. 


[No.  190 — November  5,  1892. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


In  consequence  of  the  great  pressure  upon  the 
“Shop"  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  f  uture 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  nf  nuiriber  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made ,  and  the  initials 
and  place  of  residence ,  or  the  nom-de-plume,  of  the  writer 
by  whom  the  (question  has  been  asked  or  to  whom  a  reply 
lias  been  already  given. 


I.— Letters  from  Correspondents. 

Arithmetic.— F.  B.  C.  writes  Student,  in 
his  problems  on  p.  364,  No.  179,  has  transposed  his 
A’s  and  B’s  in  both  cases.  They  should  have  been 
written  : 


A  .. 

..  99,992-B 

A  . . 

.  3,692-B 

A  .. 

.  29,999 

A  .. 

.  1,000 

B  .. 

. .  70,000 

B  .. 

.  8,999 

A  .. 

. .  00,007 

A  .. 

.  0,101 

B  .. 

..  99,992 

B  .. 

.  9,898 

Total 

..  299,990 

Total  . 

.  23,690 

In  working  this,  use  is  made  of  the  facts  that  9  is  one 
less  than  10,  99  one  less  than  100,  and  so  on.  In 
adding  together  rows  of  9’s,  the  answer  must  be  the 
number  of  rows  followed  by  as  many  0's  as  there 
are  9’s  in  the  row  minus  the  number  of  rows. 
Thus : 

9,999 

999  9,999 

999  9,999 


2,000  -  2  30,000  -3 

which  is  1,898  which  is  29,997 

In  our  problem  the  unit  (2  in  the  cases  above)  B 
places  in  the  first  row  is  the  same  number  as  times 
that  A  and  B  intend  now  to  add  lines.  Leaving  for 
a  minute  the  first  line,  examine  the  others.  What¬ 
ever  A  puts  down,  B  follows  with  a  row  which. 


added  to  A’s 

,  makes  all  9’s. 

Thus : 

29,999 

00,007 

1,000 

0,101 

70,000 

99,992 

8,999 

9,898 

99,999 

99,999 

9,999 

9,999 

We  see,  then,  that  in  both  sums  the  last  four  lines 
are  the  same  as  if  they  were  only  two  lines,  but  all 
of  9’s,  and  B  has  only  to  mentally  add  together  two 
lines  of  9’s.  We  have  seen  that  to  do  this  he  has  to 
take  the  number  of  lines  of  9’s  (in  both  cases  here  it 
is  two),  and  add  as  many  0’s  as  there  are  9’s  in  the 
row— thus,  200,000  and  20,000  in  each  sum  respec¬ 
tively— and  then  take  away  from  these  results  the 
number  of  lines  of  9  added  ;  but  this  figure  he  has 
purposely  added  to  the  first  row,  and  may,  there¬ 
fore,  ignore  it  both  here  and  there.  The  answer 
will  always  be  the  first  row  of  figures  with  the 
added  unit  transposed  to  the  other  end  of  the  rowand 
a  nought  put  in  its  place  ;  thus  :  A  puts  down  9,999, 
to  which  B  adds  2  as  99,992 ;  answer  will  be  299,990.” 

A  Big  Band-saw.— A  Correspondent  writes  : 
— “Messrs.  X.  Robinson  &  Sons  have  completed  a 
monster  band-sawing  machine,  which  they  claim 
to  be  the  best  machine  for  heavy  work  which  has 
yet  been  made.  The  Gloucester  Wheel  and  Waggon 
Company  ordered  a  machine  capable  of  cutting  oak 
logs  from  4  ft,  to  5  ft.  in  diameter,  and  they  sent  up 
a  fog  of  4  ft.  in  order  to  test  the  machine.  This  was 
done  quite  recently,  and  the  result  was  in  every 
way  satisfactory,  for,  though  the  log  was  a  rough 
curly  tree  10  ft.  long,  the  "saw  cut  it  through  in 
three  minutes :  which  certainly  cannot  be  called  bad 
work.  The  band-saw  is  42  ft.  long  and  4  in.  thick, 
and  runs  on  wheels  6  ft.  in  diameter,  the  bottom 
wheel  being  the  driving  one.  The  machine  alto¬ 
gether  is  beautifully  made  and  fitted,  and  can  be 
stopped  instantly  by  a  touch  of  a  lever.  The  pulleys 
are  fitted  with  ball  bearings,  thus  reducing  friction 
to  a  minimum.” 

Erratum.— On  p.  369,  No.  180,  third  paragraph, 
“boiler  parts  should  be  lubricated,"  etc.,  should 
read,  “  such  cylinders  should  be  lubricated,”  etc. 

I!.— Questions  Answered  bv  Editor  and  Staff. 

Brickwork.— S.  B.  (Haydock).— You  can  obtain 
prices  of  brickwork  from  Laxton’s  or  Lockwood’s 
“  Builders’  Price  Book ;  ”  but  as  you  are.  no  doubt, 
aware  that  materials  and  labour  vary  in  price  in 
different  districts,  no  book  will  give  you  exactly 
what  you  want.  For  any  district  you  might  get  a 
list  of  prices  from  a  builder  in  that  district,  or  you 
may  calculate  it  yourself  in  the  following  manner  : 
Find  how  many  bricks  will  build  a  yard  of  one-brick 
v  ail,  or  9  in.  thick.  Then,  if  the  cost  of  bricks  be 
30s.  per  thousand,  one-tenth  will  tie  the  cost  of 
bricks  in  I  yard,  or  3s.,  if  one  hundred  bricks  build 
a  yard.  In  the  same  manner  the  quantity  of  mortar 
may  be  found,  and  the  labour  by  calculating  how 
many  bricks  can  be  laid  in  an  hour— which  will 
vary  according  to  the  class  of  work.  You  will  find 
a  good  deal  of  valuable  information  in  the  price 


books  which  will  assist  you  in  making  your  calcu¬ 
lations.  There  are  some  articles  on  Bricklayers’ 
Work  in  Yol.  II.  of  Work,  which  will  give  you  the 
methods  of  measuring  different  kinds  of  work.— M. 

Boot  and  Shoe  Repairing.— T.  O.  ( Harpurhey ). 
— Articles  appeared  in  Work,  Nos.  112,  117,  122, 126, 
130,  and  137,  and  are  being  continued. 

Gilding  Pier  Glass.  —  Name-maker.  —  There 
are  three  chief  methods  whereby  picture  frames 
and  similar  ornamental  woodwork  are  gilded.  The 
cheapest  class— known  as  “  German  gilt  is  cheap 
“  white  ”  metal,  laid  on  in  leaves,  and  coated  with 
a  yellow  shellac  lacquer,  which  brings  the  white  to 
a  gold  colour.  The  other  processes  are  known  as 
“  water  gilding”  and  “oil  gilding.”  Water  and  oil 
gilding  mean  that  a  gelatinous  or  an  oil  size  is  used 
as  a  means  of  affixing  the  gold  leaf  to  the  prepared 
surface.  The  former  process  is  beyond  the  work  of 
an  amateur,  requiring  much  preparatory  knowledge 
of  an  experienced  and  practised  nature.  In  Vol.  III., 
No.  121,  you  may  find  a  very  condensed  but  able 
article  on  the  water-gilding  process.  This  article 
you  should  study,  in  any  case.  But,  assuming  you 
have  a  frame,  previously  gilded  and  now  shabby, 
your  best  plan  is  as  follows  :  First,  well  wash  with  a 
little  warm  soda-water,  to  remove  dust  and  grease. 
Next  coat  itlearefully  with  a  finely  strained  and 
quick-drying  coat  of  white  lead  paint.  Stop  all 
holes,  etc.,  with  a  little  white  lead  stiffened  with 
whiting.  Then  coat  all  over  with  gilders’  oil  gold 
size,  purchased,  ready  for  use,  at  the  oil  and  colour- 
man’s.  If  all  is  as  it  should  be,  you  then  stand  the 
frame  away  where  it  will  be  free  from  dust  and 
damp  until  tbe  next  day.  It  will  then  be  dry,  but 
“  tacky  i.e.,  sufficiently  stickjr  to  make  the  gold 
adhere.  The  gold  you  purchase  in  books  of  twenty- 
five  leaves ;  cost,  about  Is.  3d.  If  you  can  use  the 
gilders’  “cushion  and  tip”  (see  article  alluded  to), 
well  and  good.  If  not,  then  buy  transfer  gold,  and 
place  each  leaf  against  the  size  and  gently  press 
the  paper  at  back  with  cotton-wool.  After  gild¬ 
ing,  carefully  dust  off  and  coat  with  thin  patent 
or  clear  size.  Japan  gold  size  is  much  used  by 
the  amateur  and  for  trade  gilding  purposes,  when 
the  work  has  to  be  completed  right  off.  It  is  a 
kind  of  varnish  liquid,  and  dries  fit  for  use  in  from 
fifteen  to  thirty  minutes  ;  but  gilding  on  this  is  not 
nearly  so  good  a  job  as  on  oil  gold  size.  The  best 
colour  leaf  for  ordinary  purposes  is  termed  “extra 
deep.’’  Liquid  golds— viz.,  bronze  powders  in  a 
solution  of  oil  or  spirit — are  not  to  be  compared  to 
gold  leaf.  Either  the  nature  of  the  solution  takes 
all  the  brilliancy  out  of  it,  or  else,  if  this  is  retained, 
it  is  at  the  sacrifice  of  the  lasting  qualities.— F.  P. 

Marbling.— H.  T.  R.  (.Hamilton).— To  treat  the 
subject  of  “  painted  imitations  of  marbles  ”  in  a 
practical  manner  will  require  considerable  space  ; 
and  Work  does  not  “do  things  by  halves.”  You 
must  therefore  wait  until  the  requisite  opportunity 
presents  itself,  and,  meanwhile,  get  all  the  value 
you  can  from  the  various  papers,  dealing  with  other 
departments  of  the  decorative  trades,  that  you  will 
find  appearing  in  Work.  Tbe  Editor  is  pleased  to 
learn  the  "Trade  News”  and  “  Work  World ”  para¬ 
graphs  aro  valued  so  highly.  Readers’  letters  and 
suggestions  are,  1  know,  always  carefully  considered 
and  studied,  with  a  view  to  increasing  the  useful¬ 
ness  and  popularity  of  the  paper.— London  Deco¬ 
rator. 

Plumbing.— Subscriber.  —  Our  correspondent, 
who  adopts  the  above  nom  de  plume,  wishes  to 
know  what  constitutes  a  plumber,  or,  in  other 
words,  what  kind  of  work  they  ought  to  undertake, 
and  makes  the  extraordinary  statement  that  it  is 
not  a  trade  at  all,  but  simply  an  infringement  on 
other  trades,  especially  that  of  the  whitesmith.  He 
denies  their  right  (and  capability)  to  do  liot-water 
work,  bell-hanging,  and  spouting,  and  indulges  in 
considerable  criticism  on  the  style  and  quality  of 
the  work.  I  will  therefore  endeavour  to  throw  a 
little  light  on  the  matter,  if  possible ;  and  while 
admitting  that  there  is  a  deal  of  truth  in  his 
remarks,  will  try  to  show  that  plumbers  are  not  so 
black  as  he  has  painted  them.  In  the  first  place, 
things  have  altered  very  considerably  since  "  Sub¬ 
scriber”  entered  the  trade  of  whitesmith  some  fifty 

ears  ago.  At  that  time  the  line  of  demarcation 

etween  trades  was  more  rigidly  kept.  It  was  then 
quite  as  much  as  a  man  could  do  to  learn  and  keep 
himself  up  in  his  own  particular  branch,  and  he 
could,  if  a  good  hand,  always  get  work ;  but  now, 
owing  to  the  increased  thirst  for  knowledge,  and  to 
the  valuable  aid  afforded  by  such  magazines  as 
Work,  it  is  easier  to  learn  three  trades  than  it  was 
to  learn  one  fifty  years  ago.  Then,  again,  a  man  is 
often  compelled,  by  force  of  circumstances,  to  do 
work  that  does  not  strictly  come  in  his  trade. 
Take,  for  instance,  an  ironmonger's  shop  employing, 
say,  a  whitesmith,  plumber,  and  tinsmith.  Now, 
each  of  these  men  will,  at  times,  have  two-handed 
jobs,  and,  as  labourers  are  the  exception  and  not 
the  rule  in  ironmongers'  shops,  they  will  have  one 
or  the  other  of  theirfellow-workmen  to  assist  them. 
This,  naturally,  gives  them  an  insight  into  each 
other’s  work,  enabling  them,  on  an  emergency,  to 
supply  their  place;  and  if  they  “chum”  well  to¬ 
gether,  they  impart  to  one  another  useful  hints  and 
valuable  information ;  and  just  in  proportion  to  the 
extra  knowledge  they  acquire,  so  much  the  more 
valuable  do  they  become  as  mechanics,  whether  in 
that  situation  or  another.  I  am  writing  from  actual 
experience,  so  I  know  what  I  am  talking  about. 
With  regard  to  bath  and  hot-water  work,  I  do  not 
know  wiiat  a  master  plumber  would  say  to  a  man 
who  applied  for  a  job  and  said  that  he  knew  nothing 
about  it.  Respecting  bad  work  of  this  class,  I  am 


prepared  to  prove  that  for  one  bad  job  done  by  a 
practical  plumber  there  are  a  dozen  botches  made 
by  whitesmiths  and  others  who  attempt  plumbing 
work-in  the  South  of  England,  at  any  rate.  As  the 
plumber  was  originally  the  man  who  fitted  up  all 
the  water-pipes  or  a  house  when  they  were  of  lead, 
it  is  quite  natural  that  he  should  not  like  to  be 
shut  out  from  the  work  simply  because  of  a  change 
of  material.  Whitesmiths  certainly  cannot  carry 
out  bath  work  with  satisfaction,  as  they  canno’t 
make  the  wiped  joints  which  necessarily  occur  in 
all  good  work.  At  the  same  time,  I  do  not  cavil  at 
their  doing  it,  if  they  can.  With  regard  to  spouting, 
I  think  most  plumbers  consider  that  class  of  work 
infra  dig.,  and  leave  it  to  tinsmiths  and  carpenters. 
To  sum  up,  the  whole  affair  is  in  a  nutshell.  A 
man’s  trade  is  just  what  he  feels  and  proves  he  has 
the  ability  to  do;  and,  as  I  have  frequently  remarked 
in  these  columns,  the  more  versatile  his  knowledge, 
the  better  his  chance  of  success  in  the  battle  of  life. 
— R.  A. 

Anaglypta.— Lincrusta.—  Anaglypta  —  signify¬ 
ing  “surfaces  in  relief” — is  one  of  the  most  suc¬ 
cessful  of  decorative  materials.  It  is  made  from 
a  special  waterproof  pulp,  and,  when  soft,  is  sub¬ 
jected  to  great-  pressure  from  metal  rollers  bearing 
the  design.  Its  chief  qualifications  for  interior 
decorative  purposes  are  lightness,  the  great  amount 
of  relief  that  can  be  obtained,  and  its  beauty  of 
designs  and  great  capacity  for  economical  decora¬ 
tive  treatment.  The  Company  supplies  the  decora¬ 
tive  trades  with  beautiful  sets  of  patterns  at  a 
nominal  sum,  and  if  you  write  to  Queen’s  Mill, 
Lancaster,  they  will  send  you  an  illustrated  trade 
list.  Private  buyers  must  purchase  through  local 
agents  or  decorators.  At  a  later  date,  should  there 
be  any  demand  for  it,  I  will  submit  for  the  Editor’s 
approval  some  practical  notes  on  decorating  the 
material— in  effects  of  Japanese  leather — of  solid 
wooden  ceilings  and  dados,  imitation  fabrics,  and 
so  forth,  by  the  best  and  cheapest  methods.— London 
Decorator. 

Water.— B.  (Fulham). — The  hardness  of  water  is 
chiefly  due  to  the  presence  of  carbonate  of  lime. 
This  is  insoluble  in  water  free  from  carbonic  acid 
gas,  but  as  all  water,  excepting  distilled,  contains 
this  gas,  so  does  it  contain  carbonate  of  lime  in 
solution.  Dr.  Clark’s  method  of  softening  water 
consisted  in  adding  a  little  lime  or  lime  water. 
This  combines  with  the  free  carbonic  acid  gas,  and 
settles  to  the  bottom  as  carbonate  of  lime ;  whereas 
the  carbonate  of  lime  originally  in  the  water  is  no 
longer  held  in  solution  by  the  gas,  and  therefore 
also  separates  out  and  settles  to  the  bottom.  The 
precipitate,  us  it  settles,  carries  down  with  it  some 
organic  and  suspended  impurities,  and  this  purifies 
the  water  to  some  extent  as  well  as  softening  it. 
For  domestic  use,  add  a  little  powdered  lime  or  some 
lime  water  to  your  water  till  it  just  shows  faintly 
alkaline  to  litmus  paper  by  turning  red  litmus  paper 
(sold  at  2d.  per  book)  blue.  Allow  to  stand  till  clear, 
and  then  decant  off  the  clear,  softened  water  from 
the  sediment  of  carbonate  of  lime.  The  hardness 
of  water  is  further  due  to  the  presence  of  sulphate 
of  lime,  but  this  cannot  be  removed.  The  only  way 
to  make  perfectly  soft  water  is  to  distil  it  and  con¬ 
dense  the  steam,  but  this  would  not  be  required  for 
any  domestic  purposes.  — F.  B.  C. 

Dyeing  Rabbit  Skins.— J.  R.  (Canterbury).— 
Your  safer  plan  will  be  to  dye  them  as  sealskins 
are  dyed— that  is,  not  to  immerse  the  whole  skin, 
bnt  to  brush  the  dye  into  the  fur,  repeating  the 
process  till  the  proper  shade  is  gained,  and  care¬ 
fully  drying  between  the  dressings.— M.  M. 

Dents  in  Woodwork.— W.  H.  (Fraserburgh' .— 
The  bruised  surface  can  generally  be  brought  up 
level  by  means  of  several  folds  of  wet  brown  paper 
or  rag  being  laid  on  the  damaged  portion,  and  then 
pressing  a  hot  iron  against  it.  A  poker  may  be 
used,  or.  better  still,  a  flat  piece,  or  a  worn-out  file 
—in  fact,  anything  that  will  give  heat  extending 
a  little  over  the  width  of  the  bruise.  The  iron 
should  not  be  red  hot;  use  only  sufficient  heat  to 
draw  up  the  bruise  ;  any  excess  may.  especially  in 
the  case  of  veneered  goods,  cause  a  blister  instead. 
Should  this  means  prove  ineffective,  or  the  dents 
be  too  deep  to  allow  of  their  being  drawn  up,  use 
the  hard  stopping,  full  particulars  of  howto  make 
and  use  which  refer  to  Work,  No.  150,  p.  726.  It 
is  against  our  rule  to  send  replies  by  post ;  the 
answers  are  framed  as  far  as  possible  so  as  to  be 
useful  to  others  besides  the  querist. — Lifeboat. 

Hydraulic  Lifts.— A.  E.  P.  (VauxhaU).— A 
leakage  in  the  starting  valve  would  certainly  cause 
the  lift  to  rise  slightly  if  the  waste  valve  is  not  left 
open.  Anything  wrong  with  the  packing  causing 
a  leakage  there  would  produce  the  opposite  effect. 
It  is  time  to  re-pack  when  the  gland  packing  leaks. 
The  rams  are  usually  packed  with  U-shaped  leather 
rings  inverted,  with  a  copper  ring  inside  to  prevent 
collapse.  Water  entering  the  collar  from  the  cylin¬ 
der  presses  it  against  the  ram  when  the  pressure  is 
on.  I  have  had  under  my  notice  an  accumulator 
packed  with  gasket,  and  working  at  a  pressure  of 
1.400  lb.  per  square  inch ;  one  packing  lasted  fifteen 
months.  I  do  not  know  of  a  book  on  Hydraulic 
Lilts,  but,  you  might  find  one  in  Messrs.  Lock- 
wood’s  (Stationers’  Hall  Court,  E.C.)  catalogue  of 
books.— F.  C. 

Canterbury.— W.  S.  (Oswestry).— Youronly  way 
to  get  this  Canterbury  design  will  be  to  get  No.  105 
of  Work,  through  Cassell  &  Company,  or  else¬ 
where,  taking  care  you  get  the  supplement. 

Mica _ G.  W.  (Birmingham).— It  you  will  refer 

to  the  London  Directory,  you  will  find  many  mica 
merchanls.  Messrs.  De.'ries,  of  Iloundsditcli,  could 
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;  probably  supply  it,  and  there  are  sellers  of  it  in 
j  Hatton  Garden,  London,  E.C. 

Hairspring.— J.  H.  B.  (Pendleton).—' The  clock 
gaining  so  much  shows  that  the  hairspring  is  too 
ij!  strong.  If  you  cannot  get  a  weaker  one,  take  the 
one  got  off  the  staff  and  off  the  collet,  and  rub  it 
down  on  an  oil-stone,  pressing  it  with  a  cork  and 
rubbing  in  a  circle,  occasionally  shifting  its  position 
on  the  cork  so  as  to  cut  it  equally  :  this  will  weaken 
it  by  making  it  narrower.  There  is  always  a  difti- 
'i  culty  in  getting  duplicate  parts  to  all  these  cheap 
clocks,  so  that  accounts  for  the  clocknmkers  say¬ 
ing  they  are  not  worth  repairing,  as  the  manu¬ 
facturers  of  many  of  them  do  not  sell  parts.— 
A.  B.  C. 

Wiping  Joints. — C.  H.  (Swansea). — You  ask  for 
a  mixture  that  is  used  by  plumbers  to  wipe  a  joint 
without  the  use  of  irons  to  keep  up  the  heat.  I 
know  of  no  mixture  except  the  usual  one  of  lead  and 
tin  of  the  proper  proportions— viz.,  one  of  tin  to  two  of 
!  lead,  with  a  little  variation  either  way,  according  to 
the  nature  of  the  work.  As  to  keeping  up  the  heat, 
that  can  be  done  without  irons,  by  means  of  a  blow¬ 
lamp  or  by  continual  application  of  hot  metal  from 
the  solder-pot.  The  best  work  on  plumbing  that  I 
know  of  is  that  by  Mr.  P.  J.  Davies,  published  by 

E.  &  E.  N.  Spon,  Charing  Cross.  There  is  a  book 
by  S.  S.  Hellyer,  called  “  The  Plumber  and  Sanitary 
Houses,’'  publisher,  Batsford,  Holborn.  It  is  a  very 
good  book,  but  it  is  not  so  comprehensive  as  the 
first-mentioned  work. — R.  A. 

Battery.— W.  T.  (Houghton).— The  Editor  now 
has  a  paper  of  mine  under  consideration  as  to 
making  bichromate  cells  in  a  very  simple  way  ;  but 
you  will  find  that  any  form  of  bichromate  or  chromic 
acid  cell  will  work  the  model  motor  (Vol.  III., 
No.  154).  You  will  require  two  cells  at  least,  con¬ 
nected  in  series.  Any  good  ironmonger  will  either 
sell  you  or  get  you  the  silk-covered  copper  wire  that 
you  may  require,  as  now  every  ironmonger  keeps 
electric  bells,  etc.  If  that  will  not  do,  write  to  any 
of  the  London  electricians  that  have  been  mentioned 
from  time  to  time  in  Work— for  instance,  Messrs. 
Orme  &Co.,  Go,  Barbican,  E.C.— and  they  will  supply 
you.  I  am  glad  you  have  been  so  successful  with 
the  weather-glass  you  made  from  Work.— J.  B. 

Bagatelle  Board.— W.  C.  L.  (Manchester).— 
You  should  advertise  this  in  the  "Sale  and  Ex¬ 
change  ”  column  of  Work. 

Lantern.— R.  W.  (Keighley).— Your  question  will 
be  answered  in  an  article  of  the  series  on  "Bent 
Iron  Work.’’— J. 

Selvage.  —  B.  H.  (Winsford).  —  To  avoid  the 
expense  of  engraving  blocks  to  illustrate  elementary 
construction,  let  me  advise  you  to  purchaso  Sexton’s 
“Boiler-Makers'  Pocket  Book,”  published  by  Spon, 
at  os.,  and  the  “Boiler-Makers’  Assistant,”  by 
Courtney,  published  by  Lockwood,  at  2s.  Gd.,  where 
you  will  find  the  development  of  steam  boilers  and 
other  forms  worked  out.— J. 

Furnace  Charcoal.— Limpricht.  —I  fear  it  will 
not  work,  nor  supply  the  cylinders  with  enough 
steam.  There  is  generally  a  bother  with  these 
small  engines,  the  steam  supply  soon  running 
down.— J. 

Battery  for  Electric  Light.— R.  G.  B.  (London, 
IP.).— Mr.  G.  Bowron,  Praed  Street,  W„  can  supply 
you  with  all  materials  required  to  make  a  battery. 
He  is  the  nearest  tradesman  to  your  residence.  The 
cost  of  a  battery  to  light  a  lamp  of  from  six  to  eight 
c.-p.  will  be  about  thirty  shillings.— G.  E.  B. 

Electric  Light. — H.  Y.  (Poplar).  —  It  seems  a 
pity  to  discourage  your  aspirations  for  a  better 
light  in  your  “parlour  of  a  Sunday  evening,”  but 
the  truth  must  be  told,  and  this  is  :  you  cannot  get  a 
better  light  from  an  electric  lamp  and  battery  cost¬ 
ing  fifteen  shillings.  You  will  get  a  better  light  by 
investing  the  15s.  in  a  good  paraffin  lamp,  and  oil 
to  burn  in  it.  Electric  light  from  a  primary  battery 
is  the  most  costly  light  in  use  at  present.  There 
is  no  such  thing  as  cheapness  about  it,  so  you  can¬ 
not  have  it  cheap.  Electric  light  is  more  costly 
than  gas.  You  will  have  to  wait  until  one  of  the 
electric  light  companies  lay  their  mains  down  in  the 
High  Street  before  you  decide  on  replacing  your 
present  dull  light  with  electric  lights.— G.  E.  B. 

Automatic  Models.—  E.  N.  (Bristol).— Messrs. 
I.  &  J.  Soar's  address  is  21,  Blake  Street,  Ilkeston, 
Derbyshire. 

Chemical  Chest.— E.  W.  N.  (Shrewsbury).— I 
think  the  best  way  to  fit  up  your  chest  would  be  to 
have  a  hinged  cover  and  three  or  four  removable 
trays  divided  into  compartments  for  the  chemical 
boxes,  and  lay  the  trays  in  the  chest  over  each 
other.  Another  idea  for  such  a  chest  is  to  make  it 
like  a  miniature  chest  of  drawers.  There  need  not 
be  any  rails  between  the  drawers,  the  points  being 
made  higher  than  the  sides  ;  and  each  drawer 
should  have  a  lock  and  key,  locking  into  one  side  of 
the  chest.— F.  J. 

Electric  Light  from  Primary  Batteries.— 

F.  T.  J.  (Keigtiloy).— In  calculating  the  resistance 
of  an  electric  light  circuit  to  find  the  available 
volume  of  current,  you  must  take  into  considera¬ 
tion  the  resistance  of  the  lamps  and  the  conducting 
wires,  as  well  as  the  internal  resistance  of  the  cells. 
I  think  T1  ohm  will  represent  the  resistance  of  your 
cells.  I  should  advise  you  to  use  No.  1G  copper  wire 
as  a  conductor  of  current  between  the  battery  and 
lamps.  This  has  a  resistance  of  '2013  ohm  per  lb. 
If  you  can  get  two  8  c.-p.  lamps,  requiring  1‘3  am¬ 
peres,  at  a  pressure  of  18  volts,  you  might  be  able 
to  light  both  of  them  in  parallel  with  current  from 
your  twelve  cells  in  series.  You  may  do  as  you 


propose  with  the  reserve  cells,  but  do  not  switch  in 
more  than  one  at  a  time.  I  suspect  you  will  find, 
as  I  did,  that,  lighting  by  means  of  battpry  is  an  in¬ 
tolerable  nuisance.  Information  relating  to  resist¬ 
ance  of  cells,  wires,  etc.,  may  be  found  in  Mr. 
Bottono's  shilling  “  Guide  to  Electric  Lighting.” — 
G.  E.  B. 

Electrotyping.— R.  A.  R.  (No  Address). — Daniell 
cells  are  the  most  constant,  and  the  best  type  of 
battery  for  electrotyping,  but  you  will  not  be  able 
to  cover  large  surfaces  with  copper  deposited  with 
current  from  four  cells  of  pint  size.  The  surface  of 
zinc  in  each  cell  should  at  least  equal  the  surface  of 
the  anode,  and  this  should  be  slightly  larger  than 
the  surface  to  be  electrotyped.  The  size  of  the  vat 
is  of  no  consequence  whatever  in  determining  the 
size  of  the  battery.— G.  E.  B. 

Electrical  Engineer.— T.  H.  H.  (Birkenhead).— 
If  you  wish  to  become  a  practical  electrical  engineer, 
it  is  necessary  for  you  to  serve  a  term  of  years  in  a 
good  electrical  engineer's  shop.  You  may  learn 
the  theory  of  the  science  by  studying  books,  and 
thus  read  up  to  pass  a  science  examination.  Alter 
this,  you  may  call  yourself  an  electrician  and  teach 
the  science  ;  but  knowledge  thus  obtained  will  not 
equal  that  obtained  by  practice.— G.  E.  B. 

Cement  Mortar.— F.  H.  M.M.  (Alexandria,  Pa.). 
—The  most  satisfactory  method  to  adopt  for  keeping 
the  water  out  of  your  cellar  will  be  to  plaster  the 
outside  of  the  walls  down  to  the  foundations  with 
cement  mortar,  mixed  in  tho  proportion  of  one  of 
cement  to  three  of  clean  sharp  sand.  If  this  mix¬ 
ture  is  slow  in  setting,  add  more  cement ;  it  should 
be  at  least  fin.  thick.  When  moderately  set,  fill  in 
round  it  with  dry  rubble  or  half  bricks,  packed 
loosely,  about  I  ft.  thick,  and  carry  a  drain  from 
the  lowest  point  of  the  foundations  ;  the  water  will 
sink  through  the  stones, and  run  off  at  the  drain,  if 
you  cannot  get  to  the  outside, you  might  try  a  th'cker 
coat  inside,  out  a  drain  and  rubble  round  the  outside 
will  still  be  necessary ;  in  the  former  case  the  wall 
would  be  kept  drier.  The  bottom  laid  in  the  man¬ 
ner  you  propose,  with  concrete,  will  answer  in 
either  case.  It  will  be  best  to  have  Die  wall  mode¬ 
rately  dry  when  the  cement  is  put  on.  Or  you  may 
use  asphalte  outside  instead  of  cement,  giving  two 
or  three  coats  till  it  is  about  i  in.  thick,  but  the  wall 
must  be  dry,  or  the  asphalte  will  not  adhere.  If  you 
do  it  outside  you  could  clear  one  side,  or  a  portion 
of  one  side,  at  once.  Am  glad  to  hear  that  you  are 
pleased  with  Work  and  have  secured  new  sub¬ 
scribers;  the  more  subscribers  that  are  obtained, 
the  better  will  the  magazine  be.  If  every  subscriber 
made  it  a  point  to  obtain  one  new  weekly  subscriber 
Work  would  have  a  truly  phenomenal  circulation. 

Spirit  Varnishing.  —  J.  B.  (Accrington).  —  A 
short  paper  shall  appear  shortly.— Ed. 

Carbon  for  Dry  Battery.— W.  A.  (Edinburgh). 
—The  carbons  employed  in  the  construction  of  the 
Gassner  dry  battery  are  hollow  cylinders  of  about 
li  in.  in  diameter,  with  solid  tops  for  connection 
with  the  binding  screw.  Carbons  for  these  batteries 
may  be  hollow  or  solid,  square,  rectangular,  or 
round,  or  mere  fiat  plates,  and  one,  two,  or  more 
of  these  may  be  used  in  a  cell,  providing  they  are 
connected  together  at  the  top,  and  do  not  touch  the 
zinc  cylinder  nor  take  up  too  much  space  in  the 
cell.  There  should  be  J  in.  clear  space  between 
any  part  of  the  carbon  and  the  zinc,  and  the  tops  of 
the  carbon  plates  should  stand  up  quite  a  in.  above 
the  top  of  the  cell.— G.  E.  B. 

Shocking  Coil.— H.  B.  J.  C.  ( Birmingliav ■).— 
The  dimensions  suitable  to  your  purpose  will  be 
as  follows :  Core  of  iron  wires,  f  in.  in  diameter 
by  5  in.  in  length,  made  to  slide  in  the  hollow 
core  of  the  bobbin,  and  fitted  with  a  brass  or 
wood  knob  for  drawing  the  core  out.  Bobbin  of 
ebonite,  4i  in.  long  by  l.j  in.  in  diameter.  Wind 
on  this  four  layers  of  No.  22  silk-covered  wire 
for  the  primary,  then  fill  up  the  bobbin  with  your 
No.  3G  wire,  or  put  on  as  much  as  you  have,  even  if 
the  bobbin  is  not  full.  When  the  conductors  are 
connected  to  the  two  ends  of  the  primary  the  shock 
will  be  quite  strong  enough  for  a  child.  When  they 
are  connected  to  the  two  ends  of  the  secondary,  and 
the  core  is  out,  the  shock  will  be  unpleasant  to  most 
people ;  whilst  with  the  core  in  and  a  pint  bichro¬ 
mate  connected  to  the  coil,  the  shock  will  be  too 
great  for  a  strong  man  to  bear.  But  why  spend 
your  time  and  money  on  a  shocking  coil  ?  It  is  of 
no  use  at  all  to  anyone  outside  the  medical  pro¬ 
fession.  By  using  the  material  to  construct  a  small 
spark  coil,  you  may  spend  many  happy  hours  in 
amusing  yourself  and  friends.— G.  E.  B. 

Plumbing.  —  Working  Plumber.  —  Practical 
papers  are  just  about  to  appear.  Tell  all  your 
plumbing  friends.— Ed. 

Writing  on  Glass.— T.  W.  V.  .Leicester).— The 
glass  tablets  to  which  you  refer— " Bo vril,”  “Cad¬ 
bury’s  cocoa,”  etc.— are  not  embossed  in  the  ordinary 
way,  but  are  cut  out  by  a  process  of  grinding  termed 
“  sand-blast.”  The  ruby  or  blue  film  that  is  flashed 
on  is  simply  ground  out  by  the  aid  of  machinery 
instead  of  burnt  out  by  acid.  If  you  write  to  the 
London  Sand-blast  Decorative  Glass  Works,  58a, 
Gray’s  Inn  Road,  and  mention  for  trade  purposes, 
they  will  probably  send  you  a  small  sample  and 
quote  prices,  from  which  you  will  learn  the  com¬ 
paratively  cheap  prices  that  the  most  elaborate 
designs  can  be  supplied  for.  Stencilling  is  of  no  use 
for  acid  work.  With  repeats  for  lamp  such  as  you 
mention,  I  should  draw  it  out  on  lining  paper,  then 
rub  over  the  back  with  whiting,  and  mark  over 
letters,  leaving  a  white  impression  on  the  glass. 
This  would  save  time  spent  in  cutting  a  stencil,  for 
stencils  are  really  useless  for  good  work.  You  must 


rely  upon  the  pencil  and  your  own  smartness,  and 
practice.  Good  Brunswick  black  is  best  for  stopping- 
out.  Write  Messrs.  Wilkinson  &  Sons,  Attercliffe, 
Sheffield,  for  particulars  of  their  goods  for  emboss¬ 
ing.— F.  P. 

Mounting  Lathe  on  Sewing-machine  Stand. 

— G.  S.  B.  (Huddersfield). — This  question  has  been 
asked  several  times.  You  can,  of  course,  do  what  you 
propose  if  tho  lathe  be  very  small— by  “very  small,”  I 
mean,  perhaps,  of  2  in.  centre,  a  watchmaker’s  lathe. 
I  think  you  could  very  likely  buy  one  second-hand, 
and  no  doubt  you  will  find  it  easy  to  mount  it  on  the 
table  of  the  sewing  machine.  I  cannot  give  you  any 
more  directions  without  seeing  the  sewing-machine 
stand.  Pray  do  not  suppose  you  can  exert  enough 
power  to  drive  an  ordinary  lathe  ;  you  mightas  well 
try  to  wind  a  church  clock  with  a  watch-key  or 
drive  a  tenpenny  nail  with  a  tack  hammer.  You 
may  turn  chessmen  and  draughts,  or  do  small  work 
in  metal,  such  as  parts  of  a  model  engine,  etc.,  and 
small  drilling  up  to  about  &  in.,  and  the  little  lathe 
might  prove  very  useful  for  such  things  as  those. — 
F.  A.  M. 

Lacquering  Desk  Corners.  —  Alpha.  —  To  re- 

lacquer  your  desk  corners,  you  must  first  carefully 
clean  off  all  the  old  lacquer  ;  as  you  cannot  get  tho 
corners  off,  you  must  take  care  that  you  do  not 
scratch  the  polish  of  the  woodwork.  I  should  use 
fine  glas3-cloth  on  the  end  of  a  piece  of  stick.  Of 
course,  it  will  require  patience  and  more  time  than 
if  they  could  be  got  off,  but  you  must  not  mind  that- 
When  the  lacquer  is  all  off,  give  a  final  rubbing  in 
straight  strokes  to  polish;  finish  with  powdered 
pumice-stone,  rubbing  with  a  small  cork.  With 
regard  to  lacquering,  as  it  would  be  awkward  to 
heat  the  brass  equally  and  without  injuring  the 
wood,  you  had  better  use  a  cold  process  lacquer. 
This  you  can  procure  from  Palmer’s,  Old  Street, 
St.  Luke’s.  It  simply  requires  laying  on  with  a  soft 
camel-hair  brush.  Do  not  take  too  much  up  at  a 
time,  or  it  will  run,  and  spoil  tho  work  ;  do  notgive 
two  coats  till  the  first  is  dry  and  hard. — R.  A. 

Clock;  Conjunction  of  Indices.— H.  R.  F. 
(Colne).— As  your  indices  revolve— A  twice  a  day, 
B  once  in  thirty  days,  and  C  three  times  in  forty 
days— their  relative  rates  of  speed  are  2,  5'5, 
which  ratios  are  also  represented  by  240,  4,  and  9, 
which  are  the  numerators  of  corresponding  frac¬ 
tions  having  120  as  a  common  denominator,  which, 
being  common,  does  not  affect  their  relative  values, 
and  may  therefore  be  omitted.  Taking,  first,  the 
two  indices  B  and  C,  it  is  evident  C  will  go  once 
round  the  dial  and  overtake  B  during  its  second 
course,  as  the  speed  of  the  former  is  more  than 
twice  that  of  the  latter.  If  D  =  distance  in  the 
minute  spaces  of  the  dial  passed  over  by  index  B 
before  reaching  C,  then 

D  =  GO  x  41?  ;  D  —  4^  =  5  5_=  GO 


and  D  =  108  divisions.  Therefore,  at  every  108 
divisions  these  hands  will  be  together  ;  the  interval 
of  time  between  successive  conjunctions  will  be 
found  from  the  proportion  :— 

60  :  ^  : :  108  ;  24  days, 

because  the  index  C  travels  over  the  60  minute  divi¬ 
sions  three  times  in  forty  days.  The  distance  D’ 
passed  by  the  index  A  before  reaching  the  index  C,  is 


D’  =  60  x 


9D’ 

240 


=  60  x 


3D' 

80 


771 y 
80 


=  60,  and  D' 


= 

77 


As  the  hand  A  travels  120  minute  spaces  per  day,  the 
intervals  of  time  between  the  conjunctions  between 
A  and  C  will  be 


4800 

77  x  120 


=  ^  days. 


To  find  the  number  of  days  in  which  the  two  con¬ 
junctions  coincide,  we  must  find  the  least  common 
multiple  of  the  intervals  ;  to  bring  both  fractions  to 
the  same  denomination,  24  is  multiplied  by  77,  mak¬ 
ing  1,848.  The  L.  C.  M.  of  the  numerators  is  thus 
found— 


S )  1848,  40, 
231,  5, 


8  x  231  x  5  =  9,240,  and  =  120  days. 

77 


During  this  period  the  indices  will  make  the  fol¬ 
lowing  numbers  of  revolutions  round  the  dial; — 

A,  120  x  2  =  240 ;  B,  =  4 ;  and  C,  -12[*  x  3  =  9  re- 
30  40 


volutions.  This  will  be  the  least  interval  between 
two  triple  conjunctions  of  the  hands. — F.  C. 


Air-pump.— J.  S.  (Beith),  referring  to  my  answer 
in  No.  166,  says  “  What  I  want  is  an  air-pump  to 
be  driven  by  a  )  li.-p.  steam  engine  for  exhausting 
square  iron  vessels,  something  the  same  as  applied 
to  the  milking  machines,  where  the  resistance  is 
much  the  same,  as  for  every  stroke  of  the  air-pump 
the  vessel  becomes  filled  with  milk.”  Now,  that 
certainly  is  a  more  sensible  way  of  putting  a  want 
before  the  mind.  Might  I  say  here  for  tho  good  of 
the  brotherhood,  that  if  ono  has  an  idea  to  work 
out,  and  wants  a  little  assistance,  it  would  be  far 
easier  if  the  correspondent  would  send  a  sketch  of 
his  work?  If  it  is  something  he  wishes  to  keep 
secret  until  he  patents  his  idea,  and  that  were  said  in 
the  communication,  the  Editor  and  such  of  his  staff 
as  the  matter  might  be  submitted  to  may  be 
trusted  to  deal  honourably ;  I  presume  everyone  to 
whom  the  Editor  submits  questions  are  tried  men. 
Now  to  the  answer.  The  air-pumps  described  by 
me  are  altogether  unsuited  to  J.  S.’s  needs;  they 
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are  laboratory  instruments.  The  problem  stands 
thus,  to  my  mind  :  From  a  given  vessel  abstract  air 
so  that  a  fluid  may  flow  into  it— if  on  sucli  a  scale  as 
to  require  a  J  h-p.  engine,  then  I  should  employ  an 
exhaust  fan  :  this  may  be  made  of  any  power.  In  a, 
steel  converter  a  blast  is  thrown  into  converter  of 
tremendous  force.  Some  years  ago.  in  Crewe,  a 
party  of  visitors  were  going  through  the  railway 
works,  and  one,  pointing  with  his  umbrella  to  the 
large  pipe  connected  with  the  exhaust  fan,  had  it 
forcibly  wrenched  from  his  hand  by  the  suction, 
and  drawn  into  the  machinery,  doing  such  mischief 
that  it  cost  a  hundred  or  two  pounds  in  repairing 
the  same — a  somewhat  expensive  pneumatic  ex¬ 
periment.  In  the  absence,  then,  of  any  definite 
knowledge  of  the  kind  of  work  to  be  done,  I  should 
suggest  a  chamber  attached  to  the  iron  vessel  con¬ 
taining  an  exhaust  fan,  driven  at  a  high  speed, 
which  would  produce  such  a  vacuum  in  the  vessel 
as  would  permit  the  flow  of  milk  or  other  fluid  by 
atmospheric  pressure.  If  this  does  not  help  J.  S., 
then  I  would  suggest  that  he  send  in  confidence  a 
sketch  of  the  vessels  he  wants  exhausting,  with 
their  position,  etc.,  and  I  or  someone  else  will,  no 
doubt,  be  able  to  help  him  further.— O.  B. 


Magnetised  Watch  Parts.— J.  A.  ( Thirsk ).— 
The  only  thing  I  can  advise  to  make  a  thoroughly 
reliable  job  of  the  watch  is  to  take  away  all  the 
parts  that  are  magnetised  and  put  new  ones ;  and  if 
the  wearer  has  to  do  with  electrical  works,  then  put 
non-magnetic  pieces.  You  can  take  the  magnetism 
out  by  making  red-hot :  that,  of  course,  means 
spoiling  in  this  case,  and  the  above  is  the  only 
remedy. — A.  B.  C. 

Solder.— J.  A.  (Thirsk).— Two  parts  pure  silver, 
one  part  brass ;  or,  two  silver,  one  tin  for  quick 
running  white  solder  for  silver,  jewellery,  etc.  The 
best  flux  is  borax.— A.  B.  C. 


Clocks.— One  who  Wishes  to  Know.— Britten’s 
“Watch  and  Clock  Makers’  Handbook,  Guide,  and 
Dictionary,”  price  5s.,  published  at  the  Horological 
Institute,  Northampton  Square,  Clerkenwell,  Lon¬ 
don,  E.C.  Also  one  by  Mr.  Glasgow,  price  is.  tid.  ; 
and  another  by  Hasluck,  about  same  price.  Either 
of  the  above  may  be  ordered  through  any  book¬ 
seller.— A.  B.  C. 


Graining.— Excelsior.— Articles  appeared  in 
Work,  Nos.  55,  62,  65,  69,  72,  78,  81,  93,  127,  134,  and 
138. 

Quarter  Horse-power  Engine.— J.  R.  B.  (Ac¬ 
crington).—  Articles  appeared  in  Work,  Nos.  106, 
110,  121,  125,  131,  136,  141,  145,  and  149. 

Plumbing  Papers.  —  T.  J.  (Droitwich).  —  A 
series  of  practical  papers  on  Plumbing,  etc.,  is  in 
course  of  preparation,  and  in  it  the  various  queries 
you  have  put  will  bo  attended  to.  I  shall  endeavour 
to  be  very  clear  and  explicit  as  heretofore ;  glad  to 
find  my  work  appreciated. — R.  A. 

Tin  from  Waste  Cuttings.— A.  R.  (Aberdeen). 
Search  back  numbers  and  indices,  and  watch 
“Shop"  column  for  another  reply.— R.  A. 


Brazing.— A  Reader.— Search  in  the  back  num¬ 
bers.  Whilst  we  are  at  all  times  ready  to  help  any 
reader  if  he  will  state  his  wants  definitely,  it  would 
be  a  waste  of  time  and  space  to  repeat  general  in¬ 
structions  that  have  only  very  recently  appeared. 
— R.  A. 

Precious  Stones.— Apprentice.— Cornelian  and 
carnelian  are  but  two  names  for  the  same  kind  of 
chalcedony.  The  first  is  derived  from  the  horn-like 
(“cornu,"  a  horn)  appearance  of  its  fracture.  The 
second  name,  carnelian,  is  given  to  it  on  account  of 
its  flesh-like  colour  (“  carnis,”  flesh).  That  is  their 
derivation,  but  now,  when  a  little  more  care  is  being 
taken  in  description,  the  cornelian  is  said  to  have  a 
waxy  lustre  on  its  fractured  surface,  while  that  of 
a  sard  is  dull  and  horn-like.  Engraved  gems  are 
arranged  in  these  three  classes— viz.,  cameos,  intag¬ 
lios,  and  scarabs.  Cameos  have  their  design  cut  in 
relief,  and  stand  out  from  the  background  of  a 
different  colour.  Intaglios  have  their  designs 
sunk  into  the  gems.  Thus  an  intaglio  is  just  the 
reverse  of  a  cameo.  With  an  intaglio  the  chief  aim 
is  to  produce  an  impression,  therefore  it  is  suitable 
for  signet  rings  and  for  seals :  with  a  cameo  the 
gem  adorns  by  the  beauty  of  its  appearance,  and, 
consequently,  is  employed  in  the  other  articles  of 
jewellery.  A  scarab  combines  the  characteristics 
of  both  cameo  and  intaglio,  for  the  back  of  the 
scarab  is  cut  to  represent  a  beetle  in  the  manner  of 
a  cameo,  while  the  face  has  the  design  sunk  into  it 
—that  is,  in  intaglio.  These  definitions  are  quite 
apart  from  the  material  they  are  formed  out  ot.  A 
cameo  is  a  cameo,  whether  cut  out  of  shell  or 
out  of  a  piece  of  opal  attached  to  its  matrix— a  kind 
of  cameo,  by-the-bye,  which  is  now  rather  in  demand 
—or  out  of  onyx  or  sardonyx;  the  term  cameo 
applies  to  the  condition  of  the  gem  after  it  has  been 
carved  with  the  figure  or  figures  raised  above  the 
ground.  In  the  same  way  an  intaglio  is  still  an 
intaglio,  whether  it  be  cut  in  sard  or  crystal  or  glass. 
Therefore,  either  of  the  terms  should  be  preceded  by 
a  descriptive  word  to  indicate  the  sort  of  cameo  or 
intaglio  it  is — for  example,  a  shell  cameo  or  an  onyx 
intaglio,  as  the  case  may  be.  A  most  celebrated 
collection  of  this  class  of  gems  belongs  to  the  Duke 
of  Devonshire,  but  the  British  Museum  is  very  rich 
in  specimens,  too.— H.  S.  G. 

Printing  at  Home.- Worker.— A  series  of 
papers  is  with  the  printer,  and  will  appear  shortly 
in  Work.  Tell  your  friends. 

Electro-deposition  of  Iron.— J.  C.  (Stratford). 
— Iron  is  sometimes  deposited  on  the  face  of  an 
electrotype  of  a  wood  engraving  to  protect  it  from 


wear  in  the  press.  This  is  termed  “steel-facing  the 
electro,’’  because  the  iron  thus  deposited  is  nearly  as 
hard  as  steel.  The  work  can  be  done  by  profes¬ 
sional  electro  typers.  Try  Messrs.  Hare  &  Co., 
Essex  Street,  Strand,  W.C.,  or  Messrs.  Dellagana 
&  Co.,  Fetter  Lane,  London.  If  you  find  any  diffi¬ 
culty  in  getting  what  you  require,  write  to  S.  R. 
Bonney,  19,  Avenue  Road,  Lewisham,  S.E.,  and  he 
will  endeavour  to  get  it  done  for  you.— G.  E.  B. 

HI  — Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Rhinoceros  Tusk.— A.  W.  A.  T.  ( Plaistow )  has 
a  rhinoceros  tusk,  and  will  thank  heartily  any 
reader,  professional  or  amateur,  to  tell  him  of  a 
good  use  to  put  it  to. 

Mail  Cart. — Mail  Cart  writes  : — “  I  should  be 
obliged  if  some  kind  reader  would  furnish  me  with 
measurements  and  instructions  how  to  make  a  mail 
cart  suitable  for  two  children.”— [Much  has  already 
appeared  in  design  and  letterpress  on  mail  carts. 
Consult  back  numbers.— Ed.] 

Fret  Monogram.— W.  K.  (Pidloching)  writes  :— 
“  An  old  reader  from  the  first  would  be  obliged  for 
monogram  in  fretwork  of  ‘  W.  K.’  from  any  fellow- 
readers  of  Work." 

Furbishing  Leather.— J.  B.  (Dublin)  writes 
“I  have  a  travelling-bag  which  was  originally 
black,  but  has  become  brown  through  wear,  and 
would  be  obliged  if  any  kind  reader  would  inform 
me  of  a  means  for  renovating  same.” 

Sensitive  Metals.— J.  W.  (Old  Kent  Road) 
writes  “  Will  any  reader  kindly  inform  me  of  a 
metal,  or  an  alloy  of  metals,  that  is  most  sensitive 
to  temperature,  and  how  to  make  the  same?” 

Emigration.— Derwent  writes :— “In  April  last 
you  published  in  Work  a  letter  from  a  resident  in 
Ottawa,  Ontario,  in  which  he  draws  attention  to 
the  opening  existing  in  that  city  for  electricians.  1 
have  some  idea  of  going  out  next  spring,  but  should 
like  some  reliable  data  to  go  on.  Could  you  oblige 
me  with  your  correspondent's  name  and  address,  or 
put  me  into  other  channels  of  information,  direct  or 
through  columns  of  Work  ?  ’’—[Perhaps  the  Ottawa 
correspondent  will  reply.  —Ed.] 

IV. — Questions  Answered  by  Correspondents. 

Stained  Glass  Designs.— Mathews  &  Smith, 
of  39,  Tamworth  Road,  West  Oioydon,  write  to 
T.  B.  ( Moss  Side)  (sec  No.  172,  p.  254):— “We  will 
send  you  coloured  design  sheet,  containing  geo¬ 
metrical  and  foliage  patterns,  for  3s.,  post  free." 

Fancy  Articles.— It.  S.  Donaldson  ( Kctherby , 
Cambuslang,  Glasgow)  writes  : — “  1  do  not  find  that 
Cabinet-maker’s  Tool's  inquiry  in  No.  157  for 
‘Fancy  Articles  Market'  has  yet  been  replied  to.  I 
am  connected  with  the  fancy  goods  trade,  making 
and  selling  articles  myself,  and  should  be  glad  to  act 
as  Cabinet-maker's  Tool’s  agent.  Some  of  my 
customers  have  been  inquiring  for  smokers’  cabinets 
and  hanging  bookshelves.  Such  articles  are  made 
in  Germany,  I  understand,  and,  perhaps,  a  few  in 
Birmingham.  Perhaps  Cabinet-maker's  Tool 
could  write  me  on  the  subject.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corres¬ 
pondents,  andanswors  only  await  space  in  Shot,  upon  which 
there  is  great  pressure :— A.  F.  M.  ( Liverpool  ;  E.  D. (Wands¬ 
worth);  I).  M.  L.  (Vlasgoic) ;  A.  F.  (Ovenden) ;  Elkctro  ;  C.  B. 
(Sheffield);  N.  1).  W.  i  Steeton) ;  if.  W.  (Stepney) ;  A  SunscrunKit  ; 
P.  B.  H.  (Southport) ;  W.  J.  VV. ,  Heckmonaioike)  ;  W.  H.  (Chi leers 
Coton) ;  J.M.  < Edtnffeld );  T.  W.  (London) ;  C.  C.  (Bathgate,  R.D.); 
E.  U.  | Stockton-ov-Tee s);  Eddefha;  A.  F.  (Edinburgh);  E.  J. 
(Barnsley)  ;  Cherry  :  S.  M.  (Isteds);  Enginrman  :  J.G.  (Crass- 
house);  McO.  (Pendleton) ;  E.  D.  (Hanley);  Horologist  ;  a 
Reader  op  “  work”;  J.  W.  (Edinburgh) ;  sapphire;  J.  s. 
( Torphins );  vv  heeler:  W.  c.  (Manchester)  ;  Buck  :  A  F.  M. 
(Streathuin);  J.  L.  (Aberdeen);  It.C.  II.  (Nottingham) ;  Country 
Oabinkt-aiakkb  ;  H.  G.  B.  ( Clapham ) ;  W.  P.  (Cannock). 


“  WORK”  PRIZE  S  C  II  E  31  E. 
FIFTH  COMPETITION. 

“ Domestic ,  Commercial,  or  Scientific 
Application  of  Electricity  ”  Com¬ 
petition. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest.  We  invite  competition  for  the 
following  prizes — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1 ; 

for  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 
tion  of  electricity  to  some  domestic,  com¬ 


mercial,  or  scientific  use.  This  application 
may  be  on  a  large  or  small  scale,  to  take 
effect  on  land,  sea,  or  in  air — the  main  con¬ 
ditions  being  the  newness  and  practical 
possibilities  of  the  suggestion. 

Conditions  and  Pules  of  the  “Elec¬ 
tricity  Suggestion”  Competition. 

All  Descriptions  to  bear  the  Work  Prize  Coupon, 
cut  from  one  of  the  numhers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  dt  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  he  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts, 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition,  provided  the  description 
he  sufficiently  in  detail  to  convey  a  full  idea  of 
the  article  suggested. 

In  the  work  of  judging  regard  will  be  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any 
others,  to  he  published,  if  desired  by  the  Editor, 
in  Work,  but  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Diawings  to  he  retained 
by  the  competitors,  as  in  no  case  can  the  return 
of  MSS.  be  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection,  or  decision, 
as  determined  upon  by  him  is  to  be  final. 

All  manuscripts  intended  for  the  “Elec¬ 
tricity  Suggestion”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  it  Co.,  Ld.,  Ludgate  Hill,  London, 
E.C.  They  must  reach  him  on  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Pans.  I7  k 

The  Capitaine  Oil  Engine.— Economic,  rcliab'e, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  I9  r 

J oincr’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Ea9y.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators' Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

IOC  Fretwork  Designs  (new),  too  Carving,  ioo 
Repouss6,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is.  ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  540  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  (3  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues— General,  Electrical,  Telescope,  Micro- 
5cope,  Spectroscope,  Photographic,  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  (8  R 

Fretwork.— New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Picture  Moulds.  — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam¬ 
worth.  14  R 

Fire  Screens.  —  Bamboo,  winter  or  summer,  ex¬ 
tremely  artistic.  Glacier  stained  glass  panels.  18s.  6d.  ; 
usually  32s.  6d.  Dent's,  Tamworth.  [10  r 

For  Immediate  Sale— 148  boilers,  59  cranes,  27 
dnlls,  438  steam  and  gas  engines,  51  engines  and  boilers, 
204  lathes,  23  launches,  34  planers,  79  pump*,  30  punch  and 
shearing  machines,  17  shapers,  11  slotting  machines,  11 
weighing  machines,  26  saw-benche«,  etc.  Call  at  100, 
Houndsditch,  London,  or  send  2d.  for  Monthly  Tool  and 
Machinery  Register,  Editor,  Britannia  Company,  Col¬ 
chester. 

Water  Motors,  from  5s.  each ;  £h.-p.,  price  20s. ;  list, 
stamp. — Walton,  9,  Queen  Anne  St.,  Stoke-on-Trent. 
Wanted*  Vol.  I.  of  Work.— W.  Reeves,  Larne. 
Violin. —  Beautiful  toned  antique  Strad  copy  violin,  in 
perfect  preservation.  Splendid  handling. .  Suitable  for  a 
professional  or  any  player.  With  brize-lined,  brass- 
mounted  case  and  silver-mounted  bow.  Offering  at  much 
under  value  for  cash.  Only  15s.  6d.  the  lot.  A  lot  of 
clean  music  given  in  free.  Bargain  seldom  seen.  Approval 
—Graham,  College  Buildings,  Ipswich. 
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DR.  CHEYNE 

QUAINTLY  SAID — 

“£Te  that  would  have  a  clear  head 
must  have  a  clean  stomach.9’ 


HEADACHE. 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dul], 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy 

WHELPTON’S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 

Tq  LADIES _ These  Pills  are  particularly  suit- 

1  ‘  able  in  removing  the  distressing 

complaints  peculiar  to  the  sex. 

Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  yid. 
A  full-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 


Note  the  T rade  Mark. 
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TRADE  MARK  (REGISTERED)  | 

Established  1835. 


Address — 


CEORCE  WHEIPTON  &  SON, 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  E.C. 


See  the  Electrical  Exhibition , 

[Stand  158.]  Crystal  Palace. 

The  “DEMON” 
WATER  MOTOR. 

For  driving  every  description  of  light  Wood¬ 
working  and  other  Machinery.  Works  from 
the  ordinary  town’s  water  supply.  Cheaper 
and  better  than  Gas  or  Steam  Engines  ;  no 
heavy  first  cost ;  nothing  for  repairs  ;  no  noise, 
smell,  or  dirt.  Castings  supplied.  Send  2d.  for 
Illustrated  List. 

.IE3.  PITMAN, 

WITHINGTON,  MANCHESTER. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs, PolishingLathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue ,  150  Illustrations,  price  (id.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tlie  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOaUE. 
New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  ext3nt,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203,  SHAE'TESR  URY  AVENUE,  IV.  C. 

(Late  of  76,  High  Holborn). 

Awarded  Prize  Medal  International  Inventions  Exhibition.  188=;.  Please  name  this  Paper  when  writing. 

J POST  EREE  ON  APPLICATION. 

CASSELL'S  CLASSIFIED  CATALOGUE . 


TOOLS  1  MECHANICAL  TOOLS! 


GENTLEMEN! 


IT  IS  AN 


INDISPUTABLE 

FACT 


THAT 


Melhuish’s 


LARGE 


CONTAINS  over 


800  Illustrations 


CATALOGUE 


of  LABOUR-SAVING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 


-/ 


Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SOM'S  &  Co., 

FETTER  LAME,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading! 
_ _  note  paper,  en- 

Sdorsing  enve¬ 
lopes.  cheques,, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Patterrc 
sheet, post  free.  MONOGRAMS;: 
2-letter, ss.  each;  3-letter, 2s. each. 
Full  name  in  neat  type,  is.  4d.. 
each,  complete  with  box,  pad,, 
and  ink.  Postage,  3d.  extra.— J„ 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


PICTURE 

FRAME 

MAKING. 


Fourth  Edition.  Enlarged  and  Revised. 

THE  FRAME  MAKER’S  ‘NSTRUCTIGN  BOOK, 

Diagrams ,  De signs ,  and  Patterns. 

Instructions  in  Joining,  Fitting,  Mount  Cutting,  &c. 
Also  Prices  of  Mouldings,  and  every  requisite  for  the 
Trade.  Post  Free,  6  Stamps. 

GEO.  K.EES,  115,  Strand  (Corner  of  Savoy  St.); 

Mould  inn  Dept.,  41,  42,  43,  Russell  St..  Covent  Garden,  London. 


FRETWORK  PATTERNS. 

L  RET  WORKERS  who  appreciate  First-class 
A  Designs  should  write  for  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d.,  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 

TOOL  MAKERS, 
PUBUKT. 


“WORK”  Prize  Competition  COUPON. 

“ELECTRICITY  SUGGESTION”  COMPETITION. 


AWAY. 

page  Cata- 
taining  700 
tions  of 
Tools;  also 
London- 
Plane  List, 
weeks 
Write  at 


MOSELEY  &  SON, 

323,  HIGH  HODBORIN, 

{Near  Chancery  Lane.) 

Orders  of  10s,  Carriage  Paid. 


ESTABLISHED  1851. 

gIRKBECK  BAN  XS. , 

Southampton  Buildings,  Chancery  Dane,  Loudon. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand, 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £100. 

STOCKS.  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbeck  Freehold  Land 
Society,  as  above. 

The  BIRKBF.CK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAV.ENSCROFT,  Manager. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASONS  H0H-IN10XICATING  BEER.  MASON  S  WINE  ESSENCES. 

These  Essences  produce  in 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonfui 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  ot 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  ot  Extract  sent  on. 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 
Nottingham. 
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p|EECHAM’S  PILLS, 

For  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  Old.,  Is.  lid.,  &  2s.  9d.  each.  Full  directions  with  each  box. 


3ES  3B!  £3  CS  3EH  A.  3VK  9  T  O  O  T*  S2  IP  A.  S  T 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECH  AM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists ,  or  from >  the 
Proprietor,  for  ONE  SHILLING,  postage  paid . 


Marvellous  Purifier  —  Matchless  Preserver  — 

“CALIFORNIAN 

“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets,  6d„  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 


Pure  Antiseptic. 


PATENT  BORAX  CO.,  Sole  Mahers.  Works:  BIRMINGHAM. 


THREE  GOLD  MEDALS  ( HIGHEST  A  WARDS) 

OBTAINED  BY 

.  EC.  S  K  X  3*3-  3*T  E  &ZJ  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  FOR  AiATEURS. 

Now  Heady,  our  New  Fretwork  Catalogue  for  Season  l S9'J-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fretwood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition),  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the a first  xo,oco  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  as.  6d. ,  post  free.  GRATIS  with 
■each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
as.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAftL 


TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

OK  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Scieens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing  ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 


CBRANDAUER&C° 
I  R.C  .U  LAR 


_  POIN14E0/  - .. _ 

-  BI  R  Ml  N  C  HAM  ■ 


lb 


London  Warehouse:  12  4,  NEWGATE  ST. 


Mechanics  of  Every  Class  who  want 


BEST  QUALITY  TOOLS 

should '■  send  to 

Hnoonotu  8> mgh street> 

■  U  O  D  U  it  1 1  5  SOUTHAMPTON. 

List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  6d.f 
which  sum  is  allowed  off  first  order  for  10s.  or  upwards. 

Maurice 3 s  Forcelein© 

(See  Notice  in  “Work.”  August  13th,  1892). 


70, 


SOLD  ALL  OVER  THE  WORLD. 
Send  Twelve  Stamps  for  Is.  Sample  Jar. 


SON-POISONOUS  I  SUPERSEDES  Enamels  and  Paints, 
and  I) l  RABLE.  For  painting  and  Decorating  Everything. 


(Sec  notice  in  “Work,”  September  ioth,  1392.) 

T.  PAVITT  &  SONS, 

SOUTHAMPTON  ROW,  LONDON. 


In  TINS,  POST  FREE, 
yd.,  is.  3d.,  and  2s.  6d. 
Or  of  Oilmen  and  Stores 
Everywhere. 


Brighter  than  Enamel. 

More  Durable  than  Taint. 


FORCELEINB  COMPANY, 

LANFRANO  STREET,  LAMBETH,  LONDON,  S.E. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvase,  London,  K.C. 
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WORK  WORLD. 

In  Chicago,  out  of  3,000  school-teachers, 
not  more  than  200  are  men,  and  the  re¬ 
mainder  are  women. 

#  * 

Somnal  is  a  new  hypnotic.  Its  effects  are 
far  less  depressing  than  those  of  chloral,  and 
in  other  characteristics  it  has  the  same 

advantages. 

*  * 

Edison  has  in  store  for  the  world  some 
inventions  that  leave  his  past  achievements 
out  of  sight,  but,  as  they  are  not  yet  patented, 
lie  keeps  the  objects  of  them  a  secret. 

*  * 

Six  years  ago  Belgium  sent  only  8,000  tons 
of  iron  to  India.  Last  year  the  quantity 
increased  to  38,000  tons ;  and  these  exports 
are  chiefly  at  the  expense  of  British  work. 

*  * 

The  straw-plaiting  industry  of  England  is 
dying  out.  In  September  the  imports  of  plait 
were  606,8081b.  The  greater  portion  came 
from  China,  where  labour  is  cheap,  and  the 
workers  extraordinarily  skilful. 

#  * 

Manufactured  iron  can  be  delivered  from 
Belgium  to  London  for  5s.  per  ton,  whilst 
the  Black  Country  cannot  do  it  for  less  than 
12s.  6d.  No  wonder  home  industries  are 
crippled,  and  foreigners  can  beat  us  on  our 

own  ground. 

#  * 

The  Watkin  Tower  will  be  150  ft.  higher 
than  the  Eiffel  Tower  in  Paris,  and  it  is 
estimated  that  its  top  will  be  visible,  in  a 
■clear  day,  at  a  distance  of  100  miles.  The 
area  of  country  visible  from  its  top  should 
therefore  embrace  a  circuit  of  600  miles  ! 

*  * 

Emigration  to  Brazil  !  With  regard  to 
the  1,000,000  emigrants  wanted,  we  say— 
No !  The  tropical  parts  into  which  emigrants 
will  be  cast  are  unhealthy,  and  great  risks 
will  be  run.  No  Brazil  for  Britons  unless 
they  are  tired  of  life  ! 

#  * 

Halesowen  has  for  some  time  past  been  the 
home  of  chain-making.  Now  works  are  to 
be  started  at  Coatbridge  for  the  manufacture 
of  cables.  With  all  the  materials  at  hand, 
it  is  strange  this  industry  has  not  been 

started  before. 

*  * 

The  dispute  in  the  cotton  trade  is  to  form 
a  subject  for  arbitration.  The  suggestion 
originated  with  the  Mayor  of  Liverpool  in 


a  letter  to  the  Mayor  of  Manchester.  If 
operatives  and  masters  agree  to  this  course 
the  lock-out  may  be  averted. 

*  # 

House  painters  and  decorators — employers 
and  employes— are  to  deliberate  on  such 
questions  as  : — The  Apprenticeship  System, 
Technical  Education  of  Painters  and  Trade 
Classes,  Registration  of  Painters.  The  Con¬ 
ference  will  take  place  in  Painters’  Hall  on 
January  16,  17,  and  18  next,  and  is  likely  to 
prove  rather  lively. 

*  * 

Finnish  Dragoons  have  been  testing  alu¬ 
minium  horse-shoes.  Horses  were  shod  on 
one  fore-foot  and  one  hind-foot  with  alu¬ 
minium  shoes,  and  on  the  other  feet  with 
ordinary  iron  shoes.  Six  months’  use  on  a 
hard  and  stony  road  proved  the  superiority 
of  the  aluminium  shoes,  not  one  of  which 
had  gone  to  pieces. 

#  # 

Glass  manufacture  in  the  Midlands  is  so 
low  that  one  little  town  in  France  does  more 
trade  than  the  whole  Stourbridge  district, 
including  Dudley  and  Birmingham.  The 
Merchandise  Marks  Act  cripples  the  English 
glass  trade.  The  Board  of  Trade  should 
look  into  this.  With  the  exception  of  chim¬ 
ney-glasses,  glass  is  exempt  from  the  opera¬ 
tions  of  the  Act. 

*  * 

Carrier  pigeons  are  being  used  in  France 
for  conveying  vaccine  and  other  elements  in 
tubes.  One  pigeon  is  capable  of  conveying, 
in  one  journey,  from  five  to  six  tubes.  The 
utility  of  this  means  of  transport  in  times  of 
war  is  obvious,  and  one  can  imagine  the  joy 
of  the  representatives  of  the  Army  Medical 
Department  at  the  sight  of  a  flock  of  these 
swift  medicine-carriers  in  a  besieged  town. 

*  * 

A  Berne  tramway  is  worked  on  the  com¬ 
pressed  air  system,  owing  to  the  gradient 
which  extends  throughout  the  line  being  too 
stiff  for  horse  haulage.  The  compressed  air 
is  contained  in  reservoirs  in  the  cars.  Each 
car  carries  twelve  reservoirs,  which  are  in 
communication  with  each  other,  and  are 
charged  with  air  at  a  pressure  of  600  lb.  per 
square  inch.  The  speed  ranges  from  seven 
and  a  half  to  nine  and  a  half  miles  per  hour. 
*  * 

For  thirty  years  attempts  have  been  made 
to  smelt  the  iron-sand  of  New  Zealand,  but 
without  success.  Now  a  blast  furnace  at 
Onehunga  has  been  charged  with  iron-sand 


formed  into  bricks.  On  tapping  the  furnace, 
several  tons  of  iron  were  obtained.  The 
metal  was  pronounced  by  the  workmen  to 
be  of  excellent  quality  and  workable — in 
short,  superior  to  that  obtained  from  any  of 
the  New  Zealand  ores.  The  “bricks”  are 
made  of  iron-sand  and  clay.  The  yield  of 
iron  is  50  percent,  of  the  weight  of  “bricks” 
charged  into  the  furnace. 

*  * 

Important  amendments  have  lately  been 
made  in  the  Patent  Act  of  Canada.  In 
future  examiners  are  to  be  employed  to 
make  a  thorough  search  into  the  applicant’s 
title  to  his  invention.  Other  material 
changes  are :  models  of  inventions,  or  speci¬ 
mens  of  compositions  need  only  be  furnished 
if  required  by  the  Commissioners  of  Patents. 
The  duration  of  a  patent  is  to  be  eighteen 
years  instead  of  fifteen,  with  a  fee  of  £12  ; 
with  the  option,  however,  of  paying  partial 
fees  of  £4  and  £8  for  the  terms  of  six  or 
twelve  years. 

The  steel  lattice  girder  bridge  over  the 
Cannieh  Water  on  the  Strathglass  B.oad, 
which  collapsed  on  the  eve  of  its  formal 
opening  for  traffic,  though  a  competition  job, 
possessed  a  serious  error  somewhere.  The 
girders  are  130  ft.  span  and  13  ft.  deep,  with 
a  road  width  of  16  ft,  Some  rivets  were 
sheared,  and  the  bridge  subsided  on  to  a 
temporary  scaffolding  which,  fortunately, 
had  not  been  removed.  The  bridge  was 
guaranteed  to  carry  a  distributed  load  of 
forty  tons,  but  failed  under  a  load  of  gravel. 
In  ordinary  practice  such  a  bridge  should 
be  calculated  to  carry  104  tons— that  is,  one 
hundredweight  per  superficial  foot,  which 
represents  the  live  load  due  to  a  crowd. 

*  * 

In  Western  Mongolia  the  extremes  of 
temperature  render  a  brick  of  great  dura¬ 
bility  a  necessity  of  life.  The  oven  in  which 
the  bricks  are  made  is  cylindrical,  and 
furnished  with  a  hemispherical  cap,  which 
is  kept  open  for  the  first  three  days.  The 
bricks,  about  7,000  at  a  time,  are  baked  by  a 
fire  fed  with  about  16,000  lb.  of  an  annual 
ligneous  plant  (. Alhagi  carnelorum).  On 
the  third  day  the  opening  is  closed  with  felt, 
which  is  kept  constantly  wetted,  so  that  the 
bricks,  while  kept  at  a  red  heat,  are  enclosed 
in  a  steam  bath.  In  structure  the  bricks 
appear  porous  ;  they  become  sonorous  and 
acquire  great  hardness.  They  show  a  strik¬ 
ing  resemblance  to  certain  trachytes.  . 


54^ 


WORK. 


THE  WAY  FRENCH  SABOTS  ARE  MADE. 

BY  WALTER  LODIA. 

These  wooden  shoes  should  be  found  very 
serviceable  in  English  farm  homes. 

The  first  process  towards  the  manufacture 
of  the  sabot  has  its  quarters  in  the  forests  of 
France — chiefly  in  the  eastern  departments, 
such  as  Yosges  and  neighbouring  provinces. 
There,  the  large  supplies  of  walnut  and  beech 
are  brought  into  requisition,  and  the  devas¬ 
tation  has  for  years  been  such,  that  whole 
forests  have  been  fearfully  thinned  down ; 
and  as  not  much  thought  has  been  given  to 
replanting  (in  spite  of  a  law  to  the  contrary), 
Franco  has  become  practically  a  treeless 
country  over  very  many  thousands  of  square 
miles.  The  neglect  to  replant  will,  after  all, 
bear  something  in  time — bear  bitter  fruit 
(or  rather  cause  bitter  re¬ 
sults),  and  make  the  French 
feel  acutely  their  indolence. 

Walnut  and  beech  are  the 
best  materials,  by  their  na¬ 
ture,  for  the  sabot.  Oak 
and  other  woods  do  not 
answer  nearly  so  well. 

Walnut  is  more  in  favour 
than  beech.  It  is  trans¬ 
ported  in  logs  from  the 
forest  to  the  mill,  cut  into 
planks,  and  then  into  the 
requisite  size  blocks  for 
the  sorts  and  conditions  of 
sabots  to  be  made.  These 
blocks  are  next  given  the 
crude  shape  of  a  sabot — 
hey  are,  in  fact,  treated  just 
like  the  piece  of  marble 
which  is  given  a  form  of 
some  sort  by  rough  hands 
before  it  is  taken  in  charge 
by  the  sculptor  or  his  stu¬ 
dent.  (Fig.  1.) 

The  sabot  has  now  entered 
its  first  stage  of  manufacture, 
and  the  chumps  of  wood  are 
supplied  by  the  thousand  to 
the  sabotiers  (wooden-shoe 
makers).  Thus  received  by 
the  sabotiers,  the  material 
is  styled  in  the  vernacular, 
en  brut  (in  the  rough).  The 
second  degree  of  manufacture 
begins  now.  This  is  the  real 
commencement  of  the  career 
of  the  sabot.  Rather  curious 
to  relate,  all  the  cutting  is 
done  to-day  as  it  was  hun¬ 
dreds  of  years  ago — by  hand.  Machinery 
has  been  repeatedly  tried  as  a  substitute 
for  hand-work,  but  without  success.  The 
attempts  which  have  been  made  have  ended 
in  inferior  outputs,  and  the  loss  of  much 
money  and  time.  (Fig.  2.) 

It  is  the  gouger — as  he  is  called — who 
first  takes  hold  of  the  sabot  in  block,  and 
prepares  to  give  it  life  (so  to  write).  His 
duty  it  is  to  cut  a  place  in  the  wood  where 
the  foot  may  be  placed.  Plying  the  gouge 
rapidly,  he  busies  himself  boring  hole  after 
hole  right  and  left.  The  haste  with  which  he 
works  shows  that,  being  paid  by  the  piece,  he 
makes  little  profit.  When  half  through  with 
the  job,  he  stops  to  rout  out  the  honeycombed 
woodwork  with  a  chisel.  Then  he  resumes 
boring,  his  attention  now  being  more  par¬ 
ticularly  concerned  with  the  foot,  the  most 
difficult  part,  and  to  which  the  heel  portion 
is  as  child’s  play.  But  “practice  makes 
perfect,”  and  our  man  soon  scoops  the  rest 
of  the  wood  out  up  to  the  toe  with  ease, 
using  turned  chisels  specially  adapted  for 


the  work.  A  few  more  finishing  touches 
and  removals  of  unevennesses  in  the  interior, 
and  the  receptacle  for  the  foot  is  done  with, 
thrown  aside,  and  the  gouger  is  proceeding 
with  other  blocks  in  the  same  way.  (Figs. 
3,  4.) 

As  the  sabot  is  one  single  piece  of  wood 
throughout,  care  has  to  be  taken  to  avoid 
splitting  while  boring.  If  a  flaw  occurs,  due 
to  the  lack  of  caution  of  the  borer,  he  quickly 
knows  to  his  cost  that  all  his  work  so  far  on 
that  sabot  is  lost,  for  it  must  be  discarded, 
and  a  fresh  block  commenced  upon.  If,  by 
an  oversight,  the  foreman  suffers  the  flawed 
sabot  to  pass,  only  the  purchaser  and  wearer 
will  find  out  the  defect  some  time  after,  as 
the  crack,  however  little,  will  enlarge  and 
enlarge,  until  the  article  has  to  be  thrown 
aside,  while  but  at  half  its  lasting  age. 
Nothing  will  stop  the  flaw  growing  bigger. 


Now  the  finisher  handles  the  democratic 
sabot.  His  work  at  this  the  third  stage  is 
simple.  He  has  to  pare  down  all  the  uneven 
surfaces  of  the  exterior,  and  this  is  done 
with  the  turnable,  sickle-like  long  blade 
affixed  to  bench,  the  same  as  in  use  in  con¬ 
tinental  machine-finishing  last  factories.  In 
the  majority  of  cases,  the  heel  and  sole  have 
already  been  very  roughly  marked  out  at  the 
mill,  and  it  is  the  finisher  who  also  gives 
these  parts  a  more  defined  cutting.  This 
work  done,  the  whole  surface  of  the  exterior 
is  passed  under  a  rasping  and  filing  machine, 
and  made  quite  smooth.  (Fig.  5.) 

The  ordinary  sabot  is  not  merely  a  golosh 
or  slipper.  It  is  a  regular  shoe,  reaching, 
and  often  overtopping  the  ankle.  Then 
there  are  properly-made  sabot  boots  and 
napoleons  in  great  variety,  with  uppers  of 
leather  or  waterproof  canvas.  Mention  is 
made  briefly  of  these  latter  elsewhere. 

The  fourth  process  in  the  career  of  the 
sabot  in  embryo  is  an  unnecessary  one,  but 
in  universal  demand.  The  country  people 
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of  France,  like  Spanish  women  who  cannot 
do  without  highly-coloured  designs  on  their 
fans,  will  have  a  show  of  ornamentation  on 
the  sabot,  particularly  on  those  intended 
for  household  wear.  There  may  be  a  design 
of  any  sort— such  as  flowers,  heads  of 
animals,  etc. — extending  from  toe  to  instep. 
These  increase  the  selling  value  of  the  sabots. 
The  worker  doing  the  work  is  called  the 
ciseleur  (carver).  He  is  extraordinarily  apt 
with  his  chisel,  and  pushes  it  about,  making 
designs  “  in  a  twinkling.”  (Fig.  6.) 

The  sabot  is  now  finished,  and  sent  out  to 
the  retail  shops.  Some  of  the  fancy  goods 
receive  a  coat  of  varnish.  They  sell  at  any 
price  from  lj  francs  to  5  francs  the  pair. 
Some  are  so  fastidiously  made  and  adorned 
that  they  are  priced  at  15  francs.  The  most 
commonplace  pair  will  stand  at  least  six 
months  of  the  hardest  outdoor  work,  such 
as  scuttling  about  over  the 
cobble-stones  of  a  stable- 
yard  ;  whileforindoordomes- 
tic  use  they  will  seemingly 
“last  for  ever,”  or  at  least 
for  three  or  four  years.  This 
is  why  they  are  so  popular 
among  the  poor,  despite  the 
noisy  rattle  they  make  ou 
the  stone  floors  of  homes  in 
rural  France.  They  have 
this  great  advantage  over 
leather— their  temperature 
is  always  even.  They  are 
not  like  leather,  cold  in 
winter  and  closely  warm  in 
summer.  Same  as  cork  soles, 
they  are  ever  agreeable  to 
the  feet.  (Fig.  7.) 

Of  course,  the  greater  part 
of  the  rougher  sort  of  sabots 
made  are  worn  as  over¬ 
shoes.  In  this  respect  they 
are  to  the  French  what  the 
more  c 'stly  rubber  over¬ 
shoe  is  to  the  Americans. 
The  larger  class  sabots  are 
more  frequently  worn  next 
the  canvas  slipper  or  light 
house-shoe  than  next  the 
worsted  sock.  The  smaller 
size  goods — there  are  some 
scores  of  varieties — go  very 
well  with  the  woollen  sock. 

For  walking  purposes,  ex¬ 
tending  to  a  few  miles,  the 
unprotected  sabot  is  rather 
unfortunate,  as  the  unyield¬ 
ing  instep  begins  to  tell  with 
its  pressure  on  that  part  of 
the  foot.  So  the  difficulty  is  avoided  by 
nailing  a  small  bit  of  canvas  across  the  shoe 
in  front  of  the  instep,  which  takes  the  weight 
of  the  forward  movement  when  walking, 
and  thus  all  risk  of  pain  at  that  part  is 
avoided. 

As  an  article  for  walking,  the  sabot  ranks 
second  to  the  Spanish  vegetable-fibre  shoe, 
the  alpargata,  and  with  this  advantage  in  its 
favour  :  it  is  water-tight.  In  dry  climates, 
the  alpargata  is  the  best  and  healthiest 
walking  foot-gear  in  the  world  ;  it  never 
causes  sores  or  fatigue  to  the  feet.  But  in 
wet  weather  it  is  unlucky,  the  hemp  absorb¬ 
ing  the  moisture  rapidly  and  saturating  the 
entire  surface.  Once  wetted,  it  is  a  trouble 
to  dry  them,  and  these  fibre  shoes  are  never 
themselves  again.  The  fibrous  sole  becomes 
clogged  with  dirt,  heated,  and  is  liable  to 
get  as  fetid  as  old  leather.  But  keep  them 
dry,  and  they  remain  the  most  hygienic 
walking  shoes  extant.  The  French  colleague 
in  wood  of  the  alpargata  serves  for  no 
matter  what  sort  of  weather,  but  it  is  not 


French  Sabots.  Fig.  1. — The  Future  Sabot,  as  received  “en  brut”  from  the  Saw 
Mills.  Fig.  2.— Sabot  Soles  for  Sandals.  Fig.  3. — The  Block  taking  Shape. 
Fig.  4. — Sabot  half  finished.  Fig.  5. — The  finished  Sabot.  Fig.  6.— An  Orna¬ 
mented  Sabot.  Fig.  7. — The  Typical  Sabot. 
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so  healthful  (because  less  ventilated)  and 
comfortable  as  the  latter. 

The  sabot,  as  a  boot,  consists  of  thick  sole 
and  heel  obtained  en  brut  from  the  mills, 
and  cut  to  required  size  by  the  sabotier. 
Generally,  this  is  the  work  of  another  section 
of  the  trade  :  the  sabotiers  in  chaussures 
(shoes)  and  the  sabotiers  in  bottes  (boots) 
are  distinct  enough  to  have  a  line  drawn 
between  them.  The  wood-boot  maker  also 
turns  out  napoleons.  For  the  boots,  the 
uppers  are  nailed  to  a  groove  cut  entirely 
round  the  upper  edge  of  the  sole,  and  a  thin 
strip  of  leather  gutta-percha’d  over  hides 
the  tack-heads.  Napoleons  (good  for  muddy 
weather  or  for 


and  the  cheapest  and  most  rational  footgear 
on  the  continent.  The  comic  paper  Fun  will 
have  afforded  to  Britishers  from  time  to 
time  the  best  designs  extant  of  the  sabot. 


HOW  TO  LEARN  DRAWING  OFFICE 
WORK. 

BY  ARTHUR  BOWES,  A.M.I.C.E. 


Mounting  Fapef  with  Pins  ;  with  Glue  on 
Paste  —  Joining  up  Paper  —  Overlapping 
and  Feather-edging — Mounting  Plans  on 


crossing  the  snow  in 
the  mountains)  are 
similarly  treated. 

A  quick  work¬ 
man  can  nail  down 
two  dozen  pairs  of 
uppers  per  day, 
but  to  reach  that 
speed  he  has  to 
work  “  like  a  steam 
engine,”  working 
about  eleven  hours 
(exclusive  of  rest). 
He  is  paid  four 
francs  the  dozen 
pairs,  which  is  poor 
pay.  The  half¬ 
wood  half-leather 
boots  retail  at  from 
three  francs  to  five 
francs,  and  the 
napoleons  at  from 
six  francs  to  eight 
francs.  They  last 
as  long  as  leather, 
if  not  longer,  at  the 
roughest  outdoor 
work,  are  not  sub¬ 
ject  to  extreme 
changes  in  the 
temperature,  and 
are  decidedly  eco¬ 
nomical.  On  the 
paved  sidewalks  of 
towns  and  cities 
the  noise  of  the 
wooden  soles  on 
the  stone  may  be 
completely  evita- 
ted  by  fastening  a 
couple  of  morsels 
of  rubber  or  leather 
thereon.  Then  it 
is  hard  to  distin¬ 
guish  them  from 
leather  soles. 

To  the  profes¬ 
sionals,  S.  Mey- 
nard,  on  the  place 


Fig.  63 


Fig.  72. 


Fig.  63.— Drawing-pin  with  “Dome  Head.”  Fig.  64.—  Drawing-pin,  “Flat 
’  Fig.  65. — Drawing-pin  with  “  Flat  Head.”  Fig.  66. — Steel  Drawing-pin 
punched  out  of  One  Piece.  Fig.  67.— Triangular  Drawing-pin.  Fig.  68.— Paper  Fastener  for 
securing  Corners  of  Paper  to  Drawing-hoard.  Fig.  69— Gluing  Edge  of  Paper  for  stretching 
on  Drawing-board.  Fig.  70.— Feather-edged  Joint,  in  Paper,  magnified.  Fig.  71.—“  Half-lap  ” 
Joint  in  Paper,  magnified.  Fig.  72.— Method  ot  mounting  a  Plan  on  Calico— A,  Saturated  with 
Paste ;  B,  Map  downwards  with  Clean  Paper  underneath. 


Drawing  Office  Work. 
Centre,  Long  Bevel. 


de  Petit  Change,  and  J.  Murard,  rue  Vol¬ 
taire,  Lyons,  the  correspondent  acknowledges 
his  indebtedness  for  diverse  information. 

It  would  be  little  thought  that  the  French 
sabot,  or  wooden  shoe,  which  tourists  so  often 
see  in  rural  Gaul,  requires  to  be  passed  through 
from  four  to  half  a  dozen  different  hands 
before  it  is  finished  and  saleable.  That  is 
to  write — to  be  more  precise — that  its  manu¬ 
facture  requires  that  number  of  diverse 
handlings  ere  it  is  for  sale  at  the  retailers. 
Four  of  these  handlings  are  done  by  work¬ 
people  who  have  been  apprenticed  to  their 
manufacture.  Surprising  as  it  may  appear  to 
the  uninitiated,  no  single  workman  can  make 
a  sabot  all  by  himself.  If  some  have  indeed 
accomplished  the  task,  it  is  a  rarity,  and 
quite  unlooked  for  in  average  good  hands. 

A  simple-locking  article,  the  sabot  shoe, 


Cloth  —  Mounting  Tracings  —  Mounting 
Plans  on  Stretchers — Varnishing  Plans — 
Rollers  for  Plans. 

Mounting  Paper  by  means  of  Pins. — It  is  a 
usual,  though  not  an  invariable,  custom, 
before  commencing  a  mechanical  drawing, 
to  secure  the  paper  in  some  way  to  a 
drawing-board,  so  as  to  keep  it  always  flat 
and  in  the  same  position  with  relation  to 
the  edges  of  the  board,  from  which  right 
angles  are  set  off  with  the  T -square. 
The  exceptions  to  this  mode  of  procedure 
are  in  those  cases  where  the  draughtsman 
dispenses  with  the  T-square,  and  uses  in¬ 
stead  a  rolling  parallel  ruler,  as  described 
in  a  former  chapter,  weighting  the  corners 
of  the  paper  with  lead  weights.  In  most 
cases  it  w  ill  be  sufficient,  in  ushig  a  drawing- 
board.  to  fasten  the  paper  with  drawing-pins 


inserted  at  the  corners,  and,  if  necessary, 
at  other  points  along  the  edges.  Drawing- 
pins  are  such  familiar  objects  to  anyone 
likely  to  be  interested  in  the  subject  of 
draughtsmanship  that  it  almost  seems 
superfluous  to  enter  into  discussion  of 
their  details ;  yet  within  the  last  few  years 
some  new  varieties  have  been  introduced 
which  are  worthy  of  notice.  The  principal 
point  to  be  attended  to  in  their  choice  is 
that  the  head  shall  be  so  shaped  as  not  to 
interfere  with  the  blade  of  the  T-square 
passing  over  it  ;  and  for  this  reason  the 
dome-shaped  head  shown  in  Fig.  63  will 
be  found  to  answer  admirably.  Another 
good  section  of 
head  is  the  one 
known  as  “flat 
centre,  long  bevel,” 
shown  in  Fig.  64; 
while  the  “  flat 
heads,”  shown  in 
Fig.  65,  are  not  so 
good  as  the  two 
last  mentioned.  A 
cheap  and  fairly 
effective  drawing- 
pin  is  now  made 
by  punching  a 
tongue  out  of  a 
circular  steel  disc, 
and  bending  it 
downwards  to  form 
a  pin,  as  shown  in 
Fig.66;  while  Fig. 
67  shows  a  trian¬ 
gular  form,  in 
which  the  three 
corners  of  a  thin 
sheet  of  steel  are 
bent  downwards  to 
form  three  points 
for  passing  through 
the  paper.  These 
last-named  shapes 
are  only  made  in 
sizes  too  small  to 
be  really  useful  for 
practical  work.  In 
a  good  drawing-pin 
it  is  desirable  to 
have  the  head  at 
least  |  in.  in  dia¬ 
meter,  and  it  is 
well,  also,  to  see 
that  the  pin  is  not 
too  much  tapered, 
or  it  will  not  have 
such  a  tight  hold 
in  the  drawing- 
board  as  is  neces¬ 
sary.  In  Fig.  68 
is  shown  a  recent 
introduction,  con¬ 
sisting  of  a  thin 
metal  plate  of  triangular  shape  with  six 
pins  projecting  from  the  under  side.  Four 
of  these,  when  placed  over  the  corners  of 
the  paper,  fasten  it  very  securely  to  the 
board.  It  is  of  special  value  in  dealing  with 
tracing-paper,  which  is  liable  to  be  torn 
when  fastened  with  an  ordinary  drawing-pin. 

Mounting  with  Glue  or  Paste. — If  it  is 
desired  to  colour  any  large  portion  of  a 
drawing,  it  will  be  necessary  to  stretch  and 
mount  the  paper  on  a  drawing-board  in  the 
following  manner: — First  ascertain  which 
is  the  correct  surface  of  the  paper  for  draw¬ 
ing  on,  by  holding  it  up  to  the  light  and 
looking  for  the  water-mark  of  the  maker's 
name.  This  reads  in  the  right  direction 
when  looked  at  from  the  drawing  surface. 
Turning  the  paper  with  this  surface  down¬ 
wards,  the  back  surface  is  now  damped  over 
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with  a  sponge,  which  must  not  be  wet 
enough  to  leave  pools  or  streams  of  water 
on  the  paper.  A  margin  of  about  l^in.  in 
breadth  must  be  left  dry  along  each  edge  of 
the  paper.  When  the  paper  has.  been 
sponged  over  several  times,  until  it  has 
absorbed  the  water  thoroughly  into  its  tex¬ 
ture — a  process  which  will  take  some  three 
or  four  minutes — it  must  be  laid,  with  the 
wpt  surface  down,  on  the  drawing-board  in 
the  position  it  is  to  be  fixed  in.  The  sponge 
is  now  done  with,  apd  can  be  put  aside. 
Laying  a  T-square,  or,  preferably,  a  wooden 
straight-edge,  along  the  top  edge  of  the 
paper,  about  1  in.  from  the  edge,  bend  the 
dry  edge  of  the  paper  over  the  straight-edge, 
so  as  to  make  the  bottom  surface  accessible, 
and  at  once  pass  over  it  a  brush  dipped  in 
hot  glue.  Turn  the  paper  back  again,  and 
press  it  into  close  contact  with  the  drawing- 
board.  Remove  the  straight-edge  to  the 
left-hand  side  of  the  paper,  and  deal  with 
that  edge  in  precisely  the  same  way,  and 
afterwards  proceed  to  fasten  down  the  other 
end  and  bottom  edge.  The  process  is  illus¬ 
trated  in  Fig.  69.  The  effect  of  wetting  the 
paper  has  been  to  cause  it  to  expand,  so 
that  it  actually  measures,  when  wet,  more 
in  length  and  breadth  than  it  did  when  dry. 
If  now  the  moisture  be  removed  from  the 
paper,  the  latter  will  endeavour  to  shrink 
back  to  its  former  size,  and  as  the  edges  are 
securely  glued  to  the  board,  it  will  stretch 
itself  very  tight  and  flat  in  the  endeavour. 
It  will  be  seen  from  this  that  the  more 
expeditiously  the  gluing-down  is  performed, 
the  better,  because  if  there  should  be  much 
delay,  the  paper  will  be  half  dried  before 
the  operation  is  completed.  All  that  is 
necessary  to  complete  the  mounting  is  to 
put  the  drawing-board  away  until  the  mois¬ 
ture  has  evaporated,  when  the  paper  will  be 
found  perfectly  hard  and  tight.  It  is  not 
advisable  to  leave  the  board  standing  on 
one  edge,  as  the  moisture  runs  down  to  the 
bottom,  keeping  one  part  of  the  paper  wet 
longer  than  another.  A  horizontal  position 
should  be  adopted.  Neither  is  it  wise  to 
hasten  the  drying  by  placing  the  board 
before  a  lire,  for,  in  all  probability,  one 
part  of  the  paper  will  dry  more  rapidly 
than  another,  and  the  uneven  contraction 
will  pull  the  paper  into  wrinkles.  Instead 
of  glue,  gum  or  paste  may  be  used.  Shoe¬ 
makers’  paste,  which  can  always  be  obtained 
ready  made  at  any  cobbler’s  shop  or  grindery 
store,  is  much  stronger  than  the  ordinary 
paste,  but  shares  with  that  material  and 
gum  -the  defect  of  taking  a  long  time  to 
dry.  Naturally,  if  the  edges  of  the  paper 
ore  not  secured  to  the  board  when  the  paper 
begins  to  shrink,  they  will  be  pulled  from 
their  support. 

Joining-up  Paper. — The  obvious  method 
of  joining-up  two  sheets  of  drawing-paper, 
in  order  to  form  a  larger  sheet,  is  to  glue  or 
paste  the  edge  of  one  over  the  edge  of  the 
other,  allowing  them  to  overlap  to  the  extent 
of  I  in.  or  so.  A  straight-edge,  heavily 
weighted,  should  be  laid  over  the  joint,  and 
left  there  until  the  glue  has  set ;  otherwise, 
the  paper  will  be  irregularly  contracted  and 
full  of  ridges.  A  much  neater  joint  can  be 
made  by  feather-edging  each  sheet  of  paper 
— that  is,  thinning  down  the  edges  where 
they  have  to  overlap — and  to  do  this  there 
arc't'Vo  methods  of  procedure.  The  first  is 
to  rub  down  the  edges  of  the  paper  with  fine 
glass-paper,  confining  the  action  of  the  glass- 
paper  to  a  narrow  strip  along  the  edge  by 
covering  up  the  other  part  with  a  thin 
straight-edge  or  a  strip  of  thick  paper.  Of 
course,  the  top  surface  of  one  sheet  will 
require  rubbing  down,  and  the  under  side 


of  the  other  sheet,  so  that  when  the  two  are 
overlapped,  as  in  Fig.  70,  and  glued  together, 
the  thickness  is  not  perceptibly  greater  than 
that  of  the  remainder  of  the  paper.  The 
other  method  of  joining  is  one  which  calls 
for  some  manipulative  skill.  It  consists  in 
stripping  off  half  the  thickness  of  the  two 
edges,  and  forming  a  “half-lap”  joint,  as 
shown  in  Fig.  71.  To  do  this,  each  sheet  of 
paper  must  be  cut  half  through  with  a  sharp 
penknife,  and  the  superfluous  thickness  can 
then,  with  a  little  dexterity,  be  stripped  off, 
and  the  joint  glued  up  in  the  usual  way. 

Mounting  on  doth. — In  mounting  draw¬ 
ings  or  printed  maps,  etc.,  on  cloth,  there 
can  be  no  success  unless  care  is  taken  to 
secure  the  expansion  and  contraction  of 
both  paper  and  cloth  at  the  same  time  ;  and 
to  this  end,  it  follows  that  both  paper  and 
cloth  should  be  thoroughly  expanded  at  the 
time  when  they  are  cemented  together.  In 
mounting,  say,  a  printed  map  composed  of 
several  sheets,  the  calico  or  holland  is  first 
pinned  down  on  the  back  of  a  drawing- 
board,  and  the  paste  or  glue  well  rubbed 
into  the  fibres  of  the  cloth.  When  this  has 
been  done,  it  will  be  found  that  the  cloth  is 
loose  and  full  of  wrinkles  from  the  absorp¬ 
tion  of  the  paste,  so  that  it  will  be  necessary 
to  alter  the  position  of  the  drawing-pins  to 
stretch  it  as  tight  and  flat  as  possible.  The 
loose  sheets  of  the  map,  having  been  pre¬ 
viously  damped  with  a  wet  sponge,  are 
covered  on  the  back  surface  with  paste, 
which  must  be  well  rubbed  in  with  a  brush. 
One  portion  of  the  map  may  now  be  placed 
in  position  on  the  calico,  and  laid  as  flat  as 
possible.  As  the  surface  of  the  paper  will 
be  in  a  softened  state  and  easily  injured,  no 
rubbing  must  be  resorted  to  without  the 
intervention  of  a  clean  piece  of  paper.  Lay¬ 
ing  a  clean  and  hard-surfaced  sheet  of  paper 
over  each  portion  of  the  map  as  it  is  laid  on 
the  calico,  pressure  may  be  applied,  either 
with  the  hand  or  a  paper-knife,  to  bring  the 
calico  and  paper  into  close  contact  ;  and 
when  the  whole  has  become  thoroughly  dry, 
a  perfectly  flat  mount  ought  to  be  the  result. 

Another  Method. — In  most  cases  it  is  de¬ 
sired  to  mount  a  map  or  plan  in  one  piece 
only — not  in  several  portions,  as  described 
above ;  and  to  do  this,  it  will  be  found  easier 
to  proceed  in  the  following  manner  : — First 
cut  a  piece  of  clean  paper  (any  kind  will  do) 
the  exact  size  of  the  map  to  be  mounted. 
Now,  having  damped  the  map,  lay  it  face 
downwards  on  the  top  of  the  clean  paper, 
the  two  being  supported  on  a  drawing-board 
or  table.  The  calico  or  holland  must  be  cut 
1  in.  or  2  in.  larger  than  the  map  in  each 
direction,  and,  after  being  well  soaked  with 
the  paste  or  glue,  is  lowered  down  on  the 
back  of  the  map  in  the  manner  shown  in 
Fig.  72.  Drawing-pins  are  inserted  in  the 
edges  of  the  calico,  and  it  will  be  found  easy 
to  pull  it  moderately  tight  aud  free  from 
wrinkles.  When  dry,  the  pins  are  taken 
out — the  protecting  piece  of  paper  will  have 
kept  the  face  of  the  map  clean — and  all  that 
remains  is  to  cut  off  the  superfluous  edge  of 
the  calico. 

Mounting  Tracings. — Tracings  may  be 
mounted  on  drawing-paper  or  calico  in  the 
manner  detailed  above,  with  the  precaution 
of  not  damping  the  tracing  sufficiently  to 
cause  any  colouring  there  may  be  to  run. 
A  special  material,  called  “gummed  web¬ 
bing,”  is  to  be  had  in  wide  rolls,  and  is  very 
useful  for  this  purpose.  It  is  a  stout  calico- 
mounted  paper,  the  paper  surface  of  which 
is  covered  with  gum  by  the  manufacturer. 
All  that  has  to  be  done  in  using  this  mate¬ 
rial  is  to  cut  off  a  portion  of  the  required 
size,  pin  it  down,  damp  the  gummed  surface, 


and  press  the  tracing  into  close  contact, 
takiug  care  to  use  a  clean  piece  of  paper 
over  the  tracing,  to  prevent  tearing. 

Mounting  Plans  on  Stretchers.  —  When 
drawings  have  to  be  mounted  on  a  stretcher 
or  flat  frame  of  wood,  as  in  the  case  of  archi¬ 
tectural  competition  drawings  or  drawings 
which  it  is  desired  to  frame  for  hanging  on 
the  wall,  it  is  usual  to  first  cover  the 
stretcher  with  calico  or  holland.  This  is 
done  by  fastening  the  calico  with  small 
tacks  to  the  edges  of  the  stretcher,  first  se¬ 
curing  the  ends  and  then  the  middle  of  each 
side.  Care  must  be  taken,  of  course,  to  keep 
the  calico  tightly  stretched.  The  drawing 
is  then  damped,  laid  face  down,  and  the 
stretcher,  with  its  calico  loaded  with  the 
mounting-;*  aste,  is  placed  on  the  back  of  the 
drawing,  and  pressed  well  down  with  some 
hard  substance.  A  paper-knife  should  be 
passed  under  the  frame  of  the  stretcher,  to 
get  at  the  extreme  edges  of  the  drawing. 
Strips  of  coloured  paper,  of  some  quiet  tint, 
and  of  a  width  suited  to  the  size  of  the 
drawing,  are  then  pasted  round  the  edges, 
hiding  the  tacks  in  the  edge  of  the  stretcher 
and  overlapping  the  face  of  the  drawing,  so 
as  to  form  a  tinted  mount. 

Varnishing. — Ordinary  drawing-paper,  as 
used  in  the  drawing  office,  is  too  absorbent 
to  be  varnished  without  being  first  sized. 
Good  isinglass -size,  or  that  made  from 
parchment  cuttings  or  best  pale  glue,  may 
be  used,  and  should  be  laid  on  hot  with  a 
flat  camel-hair  brush.  Two  or  three  coats 
may  be  necessary,  as  will  have  to  be  deter¬ 
mined  by  experiment  on  a  separate  piece  of 
paper.  After  the  size  is  dry,  one  coat  of 
varnish  should  be  applied.  A  good  varnish 
for  the  purpose  is  composed  of  1  oz.  of 
Canada  balsam  dissolved  in  2  oz.  of  spirits 
of  turpentine.  Pale  copal  varnish  or  white 
hard  spirit  varnish,  known  as  “crystal  paper 
varnish,”  will  also  be  found  suitable. 

Frames  and  Rollers. — In  deciding  as  to 
whether  a  drawing  shall  be  enclosed  in  a 
frame,  or  merely  provided  with  rollers  at 
top  and  bottom,  it  may  be  worth  while  to 
point  out  that  the  latter  arrangement  has 
the  advantage  so  far  as  portability  is  con¬ 
cerned.  A  plan  with  top  and  bottom  rollers 
can  be  rolled  up  into  a  small  space  for  car¬ 
riage  or  storing  away,  while  a  framed  plan 
is  not  by  any  means  a  convenient  article  to 
dispose  of.  _ 


DRY  FEET  FOR  THE  WINTER. 

This  very  desirable  state  of  things  can  be 
secured  by  placing  a  sheet  of  aluminium 
between  the  two  leather  soles  of  about.  The 
sheet  should  be  thin,  and  tempered  so  as 
not  to  injure  the  flexibility  of  the  boot.  In 
this  manner  the  feet  can  be  kept  dry  when 
walking  in  rain  or  snow,  and  warm  in  very 
cold  weather,  even  if  the  leather  sole  is 
worn  and  broken. — Revue  Scientijique. 


COMPRESSED  PAPER  VASES. 

Every  day  some  new  application  is  found 
for  compressed  paper.  Rails,  wheels,  casks, 
hulls  of  small  boats  :  all  these  are  made  of 
paper,  and  now  we  have  flower  vases  of  the 
same  material.  They  are  lighter  than  clay 
flower-pots,  and  do  not  break.  A  suitable 
degree  of  compression  gives  paper  the  hard¬ 
ness  of  metal.  These  vases  are  also  im¬ 
permeable  and  waterproof,  and  consequently 
imputrescible.  Fancy  vases  of  greater  value 
than  the  common  ones  are  made  by  add¬ 
ing  a  coat  of  enamel  and  coloured  artistic 
designs,  either  in  relief  or  hollow. 
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Simple  Coin  Case.  Fig.  l. — Sectional  View  of  Strip  of  Wood  with  Groove  ploughed  on  it.  Fig  2.— Perspective 

Vinw  of  flacrt  wifhmif  T  v  A  n-n  Wn-  o  i  tt. n  •  j  _  t.-  „  „  -n^_  -  ...  _  .  .  . 


View  of  Case  without  Lid  on. 
are  fitted  in. 


HOW  TO  MIKE  A  SIMPLE  COIN  CASE. 

BY  INGENIORUM  AMATOR. 

This  coin  case  is  simply  a  shallow  box  of 
an  oblong  shape  covered  with  plush.  Its 
interior  is  also  covered  with  plush,  and  is 
divided  into  square  spaces  for  the  reception 
of  the  coins. 

To  make  it,  prepare  a  long  bar  of  wood, 
equal  in  length  to  that  of  the  sides  added 
together,  and 
plough  a  groove 
down  one  side 
of  it  a  little 
away  from  the 
middle.  Fig.  1 
is  a  section  of  a 
portion  of  this 
bar  with  the 
groove  ploughed 
on  it.  Having 
done  this,  com 
struct  a  frame 
out  of  the  bar 
of  the  same  size 
that  you  wish 
the  case  to  be, 
the  grooved  side 
being  placed  in¬ 
wards.  Procure 
a  piece  of  thin 
board,  and  nail 
it  on  to  the  side 
of  the  frame  which  is  furthest  from  the 
groove,  as  is  shown  in  Fig.  3,  which  is  a 
section  of  a  portion  of  the  frame  with  the 
board  nailed  on  it,  a  being  a  piece  of  the 
frame  and  B  the  board. 

You  have  now  constructed  a  shallow  box 
with  a  bottom  but  without  any  lid.  This 
latter  is  composed  of  a  piece  of  glass,  which 
fits  into  the  groove  and  is  inserted  at  one 
end,  where  the  wood  above  the  groove  is  cut 
away  for  this  purpose.  The  appearance  of 
the  box  as  far  as  you  have  now  advanced 
with  its  construction  is  represented  by  Fig.  2. 
The  end  on  the  left-hand  side  is  that  at 
which  the  piece  of  glass  is  inserted.  This 
piece  of  glass  is  cut  to  fit  accurately  into  the 
grooves,  and  a  strip  of  wood,  with  mitred 
ends,  is  glued  on  to  the  end  of  it  whieh  rests 
at  the  left-hand  end  of  Fig.  3,  so  that  it 
comes  up  flush  with  the  other  sides  when 
the  piece  of  glass  is  inserted.  The  edges  of 
the  box  should  now  be  rounded  and  the 
whole  sand-papered.  It  is  then  covered 
with  plush.  The  colour  of  this,  of  course, 
depends  upon  the  taste  of  the  constructor. 
It  is  stuck  on  with  gum,  care  being  taken 
not  to  use  too  much,  or  it  will  soak  through 
and  spoil  the  upper  surface.  A  piece  is  cut 
large  enough  to  cover  the  bottom  and  sides 
as  far  as  the  grooves,  into  which  the  edges 
are  fastened.  Long  strips  are  then  cut  out 
to  fit  the  sides,  and  should  be  wide  enough 
to  extend  from  the  groove  to  the  underneath 
part  and  overlap  about  an  inch.  The  under¬ 
neath  is  covered  with  a  piece  of  book¬ 
binders’  cloth  of  such  a  size  that  it  leaves  a 
margin  all  round.  The  piece  of  wood  which 
was  fastened  on  to  the  glass  is  also  covered 
with  a  strip  of  plush,  which  should  be  wide 
enough  to  overlap  the  end  of  the  box  when 
the  glass  is  in  its  place. 

The  only  thing  which  remains  to  be  done 
is  to  divide  the  box  into  squares.  This  is 
usually  done  by  sticking  thin  strips  of  vrood 
covered  with  plush  on  to  the  bottom  of  the 
box  in  the  proper  form.  Several  strips  of 
wood,  about  I  in.  wide  and  deep,  are  cut  out 
wdth  a  circular  saw.  Some  plush  is  then 
cut  into  strips  wide  enough  to  cover  three 
sides  of  the  strips  of  wood,  and  is  gummed 


on  to  them.  This  is  best  done  by  gumming 
one  side  of  each  strip,  laying  it  exactly  down 
the  centre  of  a.  strip  of  plush,  pressing  it 
down,  and  allowing  it  to  dry.  When  dry  the 
other  two  sides  are  gummed,  and  the  plush 
folded  over  them.  As  soon  as  these  are  dry 
the  edges  are  trimmed  up  with  a  pair  of 
scissors. 

These  strips  of  plush-covered  w'ood  must 
now  be  gummed  on  to  the  bottom  of  the 
box  in  their  proper  positions.  Fig.  4  shows 


Fig.  3.— Sectional  View  oi  Side  Part.  Fig.  4. -Manner  in  which  Divisions 


the  manner  in  which  they  are  generally 
arranged.  First  of  all,  long  strips  are  fixed 
from  end  to  end  at  the  proper  distance  apart. 
(Small  pieces  of  the  right  length  are  then  cut 
off  with  a  sharp  chisel  and  fastened  between 
them  to  form  spaces  of  a  size  suitable  for 
containing  the  coins. 


SHOP 


CANDLESTICKS 

TALL-BOYS. 


AND 


Though  gas  is  so  general,  yet  the  tyro  who 
has  to  work  in  out-of-the-way  places  in 
dwellings  or  sheds  often,  has  to  use  a  candle 
at  times ;  its  importance  in  going  to  look  for 


Fig.  1 


2 


Fig.  3 


Fig.  4 


Fig.  5 


Tail-Boys  and  Parts. 

a  gas  leakage  is  a  very  old  institution,  about 
which  we  hear  reports  unfortunately. 

The  worker  often  has  to  stick  his  candle 
in  a  bottle,  in  a  lump  of  clay,  or  against  a 
wall,  or  on  to  a  bit  of  wood  with  a  fringe  of 
nails  to  hold  it.  A  useful  candlestick,  that 
will  burn  the  candle-end  without  lighting  the 
candlestick,  may  be  useful  to  some  beginners, 
who  may  make  one  to  last  an  age  and  still 
be  serviceable  if  they  follow  the  directions 


now  given. 

Make  a  wooden 


handle  and  base  like  a 


boy’s  battledore— ?  in.  birch,  ash,  or  beech 
serve  better  than  deal ;  make  the  tail  of  the 
handle  taper  slightly,  so  as  to  fit  into  the 
holes  of  a  “  tall-boy,”  which  will  be  described 
at  last. 

Next  get  a  piece  of  thin  1-*  in.  hoop- 
iron  as  thick  as  a  common  card,  14  in.  long, 
punch,  or  drill,  or  screw  hole  in  the  middle, 
then  at  two  inches  from  each  end  of  this 
hoop-iron  make  notches  not  more  than  -fin. 
in  from  the  edge,  as  is  shown  by  diagram 
(Fig.  1)  at  a,  B, 
c,  d  ;  this  may 
be  done  by  a 
saw,  shears,  or 
a  chisel.  Make 
the  ends  hot, 
one  at  a  time, 
and  bend  the 
notched  part  of 
the  2  in.  inward 
at  an  angle  of 
45°  ;  it  does  not 
matter  about 
making  these 
parts  semi-cir¬ 
cular;  an  end 
view  (Fig.  2) 
shows  how  they 
look  when  fin¬ 
ished.  Again 
make  red  hot 
and  quickly 
bend  each  end 
back  at  the  2-in.  notches,  to  a  right  angle 
nearly,  which  will  show  as  at  Fig.  3.  Now 
you  may  bend  with  the  hand  the  iron  to 
its  final  candle-holding  shape,  which  is 
nearly  ovalj  as  shown  by  Fig.  4.  Screw  it 
into  a  slight  recess  in  the  wood.  The  iron 
clasp  that  holds  the  candle  has  its  spring 
from  the  bow-part,  and  it  may  be  thrown 
about  without  risk  of  damage  to  any  part. 
With  tools  handy  for  the  job,  it  takes 
twenty  minutes  to  make.  They  cannot  be 
bought  at  any  shops. 

A  tall-boy  is  made  of  a  piece  of  heavy  or 
lead-weighted  wood,  into  A.hich  is  mortised 
a  staff  of  wood  2  in.  wide,  f  in.  thick,  with 
holes  4  in.  apart,  large  enough  to  receive  the 
tail  of  the  candlestick  handle.  For  bench 
work,  sometimes  a  stem  fitted  into  a  socket 
at  the  back  of  the  bench  has  a  long  row  of 
folding  jointed  rods,  which  radiate  easily  to 
any  part  of  the  bench ;  a  similar  candle- 
holder  is  on  the  end  joint-piece.  These  are 
made  in  brass  and  iron. 

Smiths  often  use  an  iron  rod  driven  into 
the  ground  where  wanted,  the  top  end 
having  a  socket  set  off  a  little  from  the  part 
struck  for  driving,  but  it  has  to  be  pulled 
up,  or  re-driven,  to  move  it.  An  old  iron  or 
brass  candlestick  is  better,  with  a  hole  in 
the  stand  part,  and  a  clasp  round  the  top 
riveted  on,  this  clasp  being  a  thin  piece  of 
I  in.  metal  bent  round  it,  and  a  loop  curled 
up  to  project  from  the  stein  so  as  to  be 
vertical  with  the  stand-hole.  A  f  in.  rod, 
5  ft.  high,  on  tripod  legs,  is  a  tall-boy,  upon 
which  the  curled  loop  and  stand-hole  serve 
to  move  the  candlestick  up  and  down  the 
rod ;  it  holds  itself  any  height  by  the  nip  of 
the  curled  end  of  metal  piece.  This  is  very 
durable ;  one  made  fifty  years  ago,  and  used 
constantly,  is  as  firm  as  when  first  made. 
These  cannot  be  bought,  but  are  easily  made 
in  an  hour. 


Petroleum,  it  is  claimed,  can  be  rendered 
inexplosive  and  uninflammable  by  adding 
2  lb.  of  copper  sulphate  to  40  gallons  of 
petroleum,  the  whole  being  well  stirred  and 
left  for  six  hours  before  using. 
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COAL-POINTED  LIGHTNING 
CONDUCTORS. 

During  the  last  twenty  years  the  question 
of  lightning  conductors  has  been  constantly 
studied  by  scientists  and  experimenters. 
The  point  of  the  conducting  rod  should  be 
made  of  a  metal  which  preserves  theproperty 
of  an  electric  conductor  in  spite  of  all  atmo¬ 
spheric  influences.  For  this  reason  gold, 
silver,  and  platinum  were  employed.  At 
the  passage  of  electricity  the  point  is 
subjected  to  a  considerable  elevation  of 
temperature  which,  in  the  case  of  copper,  for 
example,  has  often  caused  fusion.  Sometimes 
even  hard  platinum  has  met  with 
the  same  fate. 

The  Elecktrotechnisher  Echo  in¬ 
forms  us  that  a  Mr.  Leder,  of 
Berlin,  had  the  idea  of  substituting 
retort  coal  for  all  these  metals. 

This  substance  jiossesses  several 
advantages ;  it  is  inoxidisable, 
infusible,  resists  all  atmospheric 
influence  and  acids,  etc.  ;  conse¬ 
quently,  it  requires  no  repairing  or 
attention. 

Professor  Weber  stated  that 
during  a  violent  storm  a  con- 
tinuous  trail  of  sparks  was  ob¬ 
served  at  the  point  made  of  coal, 
whilst  in  the  case  of  lightning 
conductors  with  platinum  points  nothing 
was  observed.  On  another  occasion  a  plati¬ 
num  point  was  melted  by  lightning,  and 
the  coal  point  remained  intact  in  the  same 
conditions. 

The  various  opinions  expressed  on  this 
subject  by  eminent  scientists  who  have 
specially  studied  this  question  are  not  with- 
•out  interest.  There  is  no  objection  to  the 
use  of  coal,  says  Professor  Weber,  for  from 
the  point  of  view  even  of  those  who  do  not 
believe  in  the  preventive  influence  of  these 
points,  a  coal  point  is  of  equal  value  to  the 
spongy  point  of  an  iron  rod.  Besides,  in 
the  statement  of  the  theory  of  points,  it  is 
to  be  remarked  that  for  identity  of  geo¬ 
metrical  form  the  coal  point  is  superior  to 
metal. 

Mr.  Nippold  says  that  the  infusible  nature 
of  coal  can  be  employed  as  sole  argument. 
On  the  other  hand,  it  possesses  a  resistance 
of  conductibility  greater  than  copper  (from 
10,000  to  100,000  times)  and  it  is  exposed  to 
be  burnt.  Natural  or  artificial  graphite 
presents  the  danger  of  mechanical  destruc¬ 
tion  by  lightning.  In  addition,  he  considers 
that  the  question  of  points  is  of  less  con¬ 
sequence  than  the  general  arrangement  of 
the  aerial  conductors  and  their  junction 
with  the  ground.  Professor  Paalzow,  of 
Berlin,  thinks  that  the  points  are  of  slight 
importance  ;  retort  coal  can  be  applied  with¬ 
out,  however,  attributing  to  it  any  particular 
e  fleet. 

According  to  the  opinion  of  Professor 
Waltenhofen,  of  Vienna,  the  point  of  a 
lightning  conductor  should  be  equal  from 
the  point  of  view  of  conductibility  to  the 
rod  itself.  On  this  truism  rests  the  intro¬ 
duction  of  copper  points.  As  they  are 
melted  by  the  discharge,  an  attempt  has 
been  made  to  replace  them  by  retort  coal, 
without  considering  that  it  conducts  elec¬ 
tricity  1,000  times  less  well  than  iron,  and 
6,000  times  less  than  copper.  A  blunt  point 
is  much  better  than  a  bad  conducting  point. 
The  fixing  of  the  coal  on  the  rod  is  always 
defective.  He  does  not  advocate  its  use, 
and  recommends  simple  galvanised  iron 
rods  with  points  without  any  addition. — 
Cosmos. 


ELECTRIC  TRICYCLE. 

This  is  an  invention  by  Mr.  Fulton  Gardner, 
of  Chicago.  A  motor,  b,  of  any  suitable  form, 
is  supported  in  a  case  carried  by  the  axle, 
a'.  The  armature  of  this  motor  is  shown 
mounted  on  a  loose  sleeve  on  the  axle, 
this  sleeve  carrying  a  gear  which  meshes 
with  a  gear,  c,  on  the  shaft,  and  this  shaft 
carries  another  gear,  d ,  meshing  with  a  gear, 
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metal  and  the  core,  h,  the  other  ;  and  in 
Fig.  4  another  modification  is  shown,  in 
which  the  plates,  T,  of  the  battery  are  placed 
inside  of  the  tire.  In  each  of  these  cases 
there  will  be  the  same  connections  with  the 
sleeves,  f'  and  g.' 

By  means  of  this  construction  the  inventor 
is  enabled  to  distribute  the  weight  of  the 
storage  batteries  more  equally  and  in  such 
a  manner  as  to  interfere  as  little  as  possible 
with  the  efficient  running  of  the 
machine,  while  at  the  same  time 
providing  a  simple  and  easily  con¬ 
structed  device. 


Fig.  1. — Electric  Tricycle. 

a',  on  the  axle,  a'.  The  motor  is  also  pro¬ 
vided  with  the  usual  commutator,  D,  and 
brushes,  D'. 

Around  the  circumference  of  the  wheel, 
and  preferably  close  to  the  tire  thereof,  as 
shown  in  Fig.  1,  are  placed  the  cells  of  the 
storage  battery,  e  e,  secured  in  any  suit¬ 
able  manner  to  the  spokes  or  tire.  There 
may  be  any  number  of  these  cells  desired. 


Fig.  4. 


Fig.  2. 


Fig.  2.— Sectional  View  of  Axle  Motor  and  Com¬ 
mutator.  Fig.  3.  —  Tire  Storage  Battery 
Modification.  Fig.  4. — Modification  with  Bat¬ 
tery  Plates  inside  the  Tire. 

In  the  drawings  they  are  shown  as  extend¬ 
ing  continuously  around  the  wheel  in  a 
single  row  ;  but  it  is  not  necessary  that  they 
should  so  extend,  since  a  less  number  of 
cells  may  be  used,  or.  if  desired,  a  greater 
number,  the  number  of  cells  depending  upon 
the  power  required.  These  cells  are  con¬ 
nected  together,  as  shown,  and  the  negative 
poles  are  connected  by  a  wire,  F,  with  a 
sleeve,  f',  mounted  on  the  axle,  a',  while 
the  positive  poles  are  connected  by  a  wire, 
G,  with  a  sleeve,  g',  mounted  on  the  same 
axle.  These  sleeves  being  insulated  from 
each  other  and  the  axle,  brushes,  I,  are 
used  to  convey  the  current  from  these 
sleeves  to  the  brushes  of  the  motor.  Fig.  3 
is  a  modification  in  which  the  tire  contains 
the  storage  battery,  the  tire  providing  one 


CARPENTRY  FOR  BOYS. 

BY  MCDONALD. 

Simple  Shed  Building— Remarks  on 
Drawings — Methods  of  Framing 
— Methods  of  Covering  or  Board¬ 
ing. 

No  part  of  carpentry  is  easier  to 
deal  with,  as  regards  the  using  of 
tools,  than  plain  shed  building 
with  undressed  timber,  something 
such  as  we  have  in  this  sketch. 
Even  a  bench  is  not  absolutely 
necessary.  The  material  can  be 
cut  and  jointed  perfectly  well,  and, 
indeed,  is  most  frequently  done  so, 
on  a  pair  of  trestles  ;  or,  in  the 
absence  of  these,  on  anything  else  that 
may  most  conveniently  substitute  them,  as 
a  couple  of  empty  boxes,  or  such  like.  Of 
course,  when  the  shed,  or  a  portion  of  it,  is 
to  be  dressed  or  planed,  a  bench  of  some 
sort  is  indispensable. 

This  kind  of  w-ork,  although  coarse  in  the 
workmanship,  demands  considerable  skill 
in  the  construction  in  order  to  make  a  good 
job.  It  will  not  do  to  rattle  up  a  shed  any 
way  at  all  because  the  material  is  rough. 
The  young  worker  will  find  that  there  are 
some  governing  principles  to  observe,  with¬ 
out  which  the  erection  will  be  an  eyesore 
as  long  as  it  stands  :  and  that  will  not  be 
very  long  unless  the  same  are  attended  to. 
All  level  or  horizontal  timbers  must  be 
level,  and  all  vertical  or  plumb  timbers 
must  be  plumb.  Inclined  timbers  should 
have  the  proper  inclinations,  and  all  straight 
lines  must  be  straight.  The  joints  and 
bearings  should  be  good  and  thorough,  and 
not  merely  resting  at  one  corner  and  gaping 
open  at  another.  All  margins  should  be  of 
parallel  widths,  and  the  nailing,  wherever 
it  is  required,  should  be  sufficiently  effective, 
to  make  sure  that  the  timbers  or  boards  will 
permanently  retain  their  positions.  Atten¬ 
tion  to  these  matters,  which,  it  should  be 
observed,  are  general  principles,  will  in  all 
cases  ensure  satisfactory  results,  and  the 
beginner  will  do  well  to  bear  this  in  mind 
from  the  outset.  He  will  require  a  spirit- 
level,  a  plumb-rule  and  ball,  as  additional 
tools  ;  and  also  a  chalk  line,  if  he  has  not 
already  got  one,  for  lining  off.  The  uses  and 
application  of  these  simple  things  will  be 
self-evident  on  inspection ;  but  our  young 
friend  should  see  them  in  use  by  an  ex¬ 
perienced  man  to  satisfy  himself  that  he 
understands  their  full  purport. 

Remarks  on  Dravrings.  —  The  drawings 
in  Figs.  12,  13,  14,  and  15  represent  a  shed 
which  we  will  assume  is  for  a  small  work¬ 
shop.  Fig.  12  is  the  plan,  or  a  horizontal 
section,  taken  anywhere  through  the 
windows.  Its  purpose  is,  or  at  any  rate 
should  be,  to  show  the  floor  area,  the 
position  of  bench  or  other  fittings,  the 
breadth  and  thickness  of  the  door,  and  the 
same  of  the  windows,  the  cross  sections  of 
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all  vertical  timbers  and  boarding,  and  the 
exact  lengths  and  positions  of  horizontal 
timbers.  Similarly,  Fig.  15  is  the  converse 
of  Fig.  12.  It  is  an  elevation,  or  a  vertical 
section  taken  through  the  centre  of  door 
at  E.  On  this  the  lengths  of  the  vertical 
timbers,  the  heights  of  fittings,  should  there 
be  any,  the  rake  or  slope  of  the  roof,  and 
the  cross-section  of  horizontal  timbers  and 
boarding,  are  to  be  found.  Figs.  13  and  14, 
being  front  and  end  elevations,  give  the 
heights  and  appearance  of  the  door,  windows, 
and  boarding.  Both  ends  are  the  same, 
and  as  the  back  is  all  boarded,  no  special 
elevation  of  it  is  necessary.  These  few 
observations  will  give  our  young  friends  an 
idea  of  drawings  such  as  these,  and  their 
uses.  They  are  not  merely  pictures,  but 
views  to  measure  from.  In  general,  they 
are  accompanied  by  a  scale.  Here  the  scale 
is  not  given,  but  it  can  easily  be  determined 
from  any  of  the  figured  lines :  as,  for  instance, 


yards  sarking  for  roof,  §  in.  thick  ;  8  square 
yards  ftooring,  lin.,  or  1J  in.  thick.  The 
roof  is  intended  to  be  covered  with  felt 
cloth,  tarred  ;  so  ten  square  yards  of  this 
are  required. 

Methods  of  Framing.  —  In  framing  this, 
or  anything  of  a  similar  construction,  the 
top  and  bottom  sills,  or  runners,  are  first  cut 
to  their  proper  lengths,  and  scarfed  at  the 
corners.  They  are  then  divided  off  for  the 
posts  according  to  drawings,  and  mortised. 
The  posts  are  next  shouldered  and  tenoned 
at  their  respective  lengths,  and  they  and 
the  runners  fixed  in  position.  Before 
putting  in  the  posts,  however,  the  bottom 
sill  should  be  levelled  a  few  inches  above 
the  ground,  on  a  layer  of  bricks  or  some 
small  stones,  to  preserve  the  timber.  The 
corners  should  also  be  squared,  and  tem¬ 
porary  stays  nailed  across  them  to  prevent 
shifting.  Squaring  the  corners  of  this  or 
any  rectangular  frame  is  best  done  by  taking 


the  framing,  with  part  of  boarding,  sarking, 
and  flooring  in  position. 

Methods  of  Covering  or  Boarding. — The 
boarding  used  here  on  the  sides  and  ends 
is  matched,  or  grooved  and  feathered  on  the 
edges,  roughly  dressed  on  the  face,  and 
chamfered  on  the  joints.  As  all  these 
operations  are  commonly  done  by  steam 
nowadays,  our  young  friend  can  obtain 
the  stuff  from  the  timber-yard  ready  for 
fixing  ;  otherwise  he  will  require  a  pair  of 
match-ploughs,  and  joint  and  plough  the 
boards  in  the  bench  vice.  Match-ploughs 
are  sold  in  pairs,  and  to  suit  different  thick¬ 
nesses  of  boarding.  The  joint  is  shown  at 
Fig.  22.  The  chamfering,  if  not  run  at  the 
mill,  can  be  done  on  the  bench  by  the 
ordinary  planes,  or  a  plane  for  the  purpose, 
called  a  chamfering  or  V-plane.  Sometimes 
beading  is  used  instead,  which,  of  course, 
requires  a  bead-plane.  Another  method  of 
boarding  is  shown  at  Fig.  24,  in  which  the 


Carpentry  for  Boys.  Fig.  12.— Plan  of  Small  Workshop.  Fig.  13.— Front  Elevation.  Fig.  14.—  End  Elevation.  Fig.  15.— Section  at  E.  Fig.  16— View 
of  Shed  Framing.  Fig.  17.— Joint  of  Sill  and  Corner  Post.  Fig.  18.— Inside  Post  and  SilL  Fig.  19.— Joint  Of  Rails  and  Posts.  Pig.  20.— Rafter. 
Fig.  21.— Joist  and  Sill.  Fig.  22.—  Match-boarding.  Fig.  23.— Alternative  Framing.  Fig.  24.—  Alternative  Boarding. 


whatever  be  the  length  of  the  line  marked 
9  ft.  Oin.  on  Fig.  12,  its  one-ninth  part  is  a 
foot.  Then  a  scale  of  feet  constructed  to 
that  will  measure  the  whole.  Details  are 
drawings  of  parts  made  to  a  large  scale,  or 
full  size,  so  as  to  represent  them  more 
clearly.  Details,  and  also  principal  plans, 
elevations,  and  sections,  are  more  or  less 
numerous,  according  as  the  object  desired  to 
be  shown  is  very  large  or  complicated,  and 
so  forth.  The  material,  which  may  be  red 
or  white  pine,  will,  according  to  the  draw¬ 
ings,  measure  somewhat  thus  :  2  corner 
posts,  7  ft.  6  in.  X  4  in.  X  4  in.  ;  2  ditto, 

5  ft.  10  in.  X  4  in.  X  4  in.  ;  2  door  posts, 
7  ft.  6  in.  X  4  in.  X  2  in.  ;  1  centre  post  in 
back,  5  ft.  lOin.  X  4  in.  X  2  in.  ;  2  end 
posts,  7  ft.  0  in.  X  4  in.  X  2  in. ;  2  ditto, 

6  ft.  3  in.  X  4  in.  X  2  in.  ;  6  pieces  for  side 
sills  and  rails,  9  ft.  8  in.  X  4  in.  X  2  in.  ; 
4  end  ditto,  6  ft.  8  in.  X  4  in.  X  2  in.  ;  2  end 
ditto,  5  ft.  6  in.  X  4  in.  X  2  in.  ;  4  filling-in 
pieces  at  sides  of  front  windows,  3  ft.  x  4  in. 
X  2  in.  ;  5  rafters,  7  ft.  0  in.  X  4  in.  X  2  in. ; 
3  sleeper  joists,  6  ft.  6  in.  X  2  in.  X  2  in. 
About  24  square  yards  of  match- boarding 
for  sides  and  ends  f  in.  thick  ;  10  square 


it  out  of  twist  and  making  its  diagonal 
lengths  equal.  After  the  top  runner  is  on, 
the  posts  must  be  accurately  plumbed,  and 
also  temporarily  stayed.  Figs.  17  and  18 
illustrate  the  mortising  and  tenoning  of 
posts  and  sills.  The  rafters  are  cut  as 
shown  in  Fig.  20,  set  off  at  about  18  in.  from 
centre  to  centre,  and  nailed  down  on  the 
runner.  The  rails  are  cut  and  checked  into 
the  posts,  as  at  Fig.  19.  The  side  pieces 
for  front  windows  are  put  in  the  same  as 
rails.  The  sleeper  joists,  also  set  off  at  18  in. 
centres,  are  halved  into  the  bottom  sill. 
Being  very  light,  they  should  be  supported 
in  the  centre  by  placing  a  brick  or  stone 
underneath  each.  In  addition  to  the  mor¬ 
tising,  tenoning,  and  checking  of  the  joints, 
the  whole  ought  to  be  well  nailed.  Another 
method  of  framing  shed  erections  is  shown 
at  Fig.  23.  In  this,  all  mortising,  tenoning, 
and  checking  for  the  sills,  posts,  and  rails 
are  dispensed  with,  and  the  joints  are  merely 
cut  square  and  nailed  diagonally,  or  check- 
nailed.  The  young  tyro  may  be  advised  to 
adopt  this  method  in  his  first  attempt.  It 
is  easier  to  execute,  and  perfectly  reliable 
for  stationary  work.  Fig.  16  is  a  view  of 


boards  are  laid  in  horizontal  courses,  and 
overlapping  at  the  joints.  The  flooring  and 
sarking  boards  are  square  on  the  edges, 
and  merely  nailed  up  close  to  one  another. 


WRINKLES. 

Poisoning  Protopla  sm  with  Quinine. — 
Quinine  has  been  found  to  destroy  amoeboid 
movement.  Quinadine  has  five-sixths  the 
poisoning  power  of  quinine. 

Preparing  Lignite. — Macerate  in  car¬ 
bonate  of  potash  for  several  days  ;  cut  thin 
sections,  heat  them  in  a  watch-glass  until 
they  turn  yellow,  drop  them  in  cold  water, 
and  mount  in  glycerine. 

Transparent  Cement. — Take  10  drs.  of 
gum  dammar,  6  drs.  of  gum  mastic,  6  drs.  of 
dried  Canada  balsam,  2  fluid  ounces  of 
chloroform,  and  the  same  of  turpentine  ; 
shake  until  dissolved,  and  filter. 

Glue  without  Heat. — Dissolve  50  parts 
of  barium  chloride  in  750  parts  of  cold  water. 
Put  into  it  13  parts  of  gelatine  or  glue.  Let 
it  stand  twelve  hours.  Precipitate  the  baryta 
with  sodium  sulphate. 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  192)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — - 

Chemical  Apparatus  Making. 

Bent  Iron  Work  Lanterns. 
Greenhouse  Heating. 

Electrical  Battery. 

Spectroscope  Work. 

Boys’  Carpentry  :  Sheds. 

Taking  Casts. 

“Useful  Household  Article”  Prize 
Suggestions. 

Etc.  Etc. 

*„'*  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 

Now  Ready,  Part  1,  price  6(1. 

CASSELL'S 

lew  Technical  Educator, 

CONTAINING  : — 

A  Coloured  Plate  showing  the  Bessemer 
Process. 

Technical  Education  :  What  it  is. — By 

Henry  Cunynghame. 

Steel  and  Iron.— By  William  Henry  Green¬ 
wood,  F.C.  S. 

Projection.— Introduction. 

Cotton  Spinning — By  Henry  Riddell, 
M.E. 

Cutting  Tools. — By  R.  H.  Smith. 
Plumbing. — By  a  Practical  Plumber. 
Drawing  for  Carpenters  and  Joiners. 
Electrical  Engineering.  —  By  E.  A. 
O'Keeffe,  B.E. 

Photography. — By  T.  C.  Hepworth,  F.C.S. 
Watch  and  Clock  Making. — By  David 
Glasgow. 

The  Steam  Engine. — By  A.  Sharp,  B.Sc. 
Drawing  for  Engineers. 

Dyeing  of  Textile  Fabrics. — By  J.  J. 

Hummel,  F.C.S. 

Practical  Mechanics.  —  By  R.  Gordon 
Blaine,  M.E. 

Carpentry  and  Joinery. — By  B.  A.  Baxter. 
Woollen  and  Worsted  Spinning.— By 
Walter  S.  B.  McLaren,  M.P. 

With  Part  I  is  issued  a  large  and  striking  Presenta¬ 
tion  Plate,  consisting  of  a  h  mdsomc  reproduction  of 

“The  Industrial  Arts  applied  to  Peace,"  by  Sir 
Frederick  Leighton,  P.R.A. 

“A  work  of  almost  national  importance." — Daily  Tele - 
graph. 


Cassell  &  Company,  Limited,  Ludfate  Hill ,  London. 


FREEHOLD  LAND  SOCIETY, 

25,  Moor  gate  Street,  London ,  E.C. 

(Established  1849.) 

Interest  at  3^  per  cent.,  payable 
half-yearly,  1st  Blay  and  1st  Novem¬ 
ber,  free  of  Income  Tax,  on  Com¬ 
pleted  Shares  of  £30  each. 

J.  A.  FISHER,  Secretary. 

Price  3d.,  with  Coloured.  I' I  ate. 

HORNE  R’S 
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Wkkkly  Issue.  £  b  d. 

One  Page . .  00 
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by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


NOTICE. 

WORK  correspondents  are  wanted  in  every  Town. 


Home-made  versus  Foreign  Manures. — 
When  the  corn-growing  lands  of  England 
were  cut  up  into  small  farms,  and  the  fields 
were  tilled  by  ploughing  them  with  teams  of 
horses  and  oxen,  an  abundance  of  farm¬ 
yard  manure  was  produced  by  the  working 
animals.  Such  manure  is  decomposed 
slowly,  and  yields  its  fertilising  qualities  to 
the  soil  gradually  in  small  quantities  as  the 
plants  can  make  use  of  them.  Under  the 
system  of  farming  employing  these  manures, 
the  land  produced  wheat  at  the  rate  of  forty 
bushels  per  acre.  Small  farms  have  since 
been  merged  into  large  estates,  and  small 
fields  have  expanded  into  largo  ones  tilled 
by  the  steam  plough.  This  cultivator  of 
the  soil  is  a  non-producer  of  manure.  Its 
“droppings”  consist  of  a  few  cinders  and 
unproductive  ashes.  As  plants  will  not 
thrive  without  food,  and  manure  is  neces¬ 
sary  to  break  up  the  soil  to  prepare  it  for 
plant  food,  the  farmer  has  recourse  to 
artificial  manures,  such  as  nitrate  of  soda, 
superphosphate  of  lime,  and  similar  inor¬ 
ganic  salts.  The  first  heavy  rain  on  soils 
manured  with  these  soluble  salts  washes 
the  largest  portion  of  them  down  into  the 
drains,  and  leaves  the  ground  impoverished. 
The  effect  of  these  manures  on  the  crops  is 
a  mere  transitory  promise  of  fertility,  and 
the  result  on  the  wheat  crop  is  shown  by 
a  yield  of  twenty-seven  bushels  per  acre. 
Under  the  land-holding  and  agricultural 
systems  at  present  in  vogue,  the  farms  of 
England  are  becoming  impoverished,  and 
each  year  sees  some  hundreds  of  acres 
going  out  of  cultivation.  The  land-holders 
and  tithe  collectors  squeeze  the  farmer  to 
get  the  largest  share  of  his  profits,  and  the 
farmer  racks  the  land  to  get  from  it  the  last 
shred  of  fertility  before  his  lease  expires. 
Meanwhile,  tons  of  good  manure  are  annually 
swept  and  poured  into  our  large  rivers  from 
the  towns  on  their  banks,  and  thousands  of 
pounds  worth  lost  in  the  sea.  When  will 
our  legislators  have  their  eyes  opened  to 
see  the  great  national  calamity  which 
threatens  us '? 

Railway  Slaughter.  —  The  rate  at 
which  railway  servants  were  killed  during 


the  past  year  was  three  every  two  days,  and 
the  rate  at  which  they  were  injured  was 
between  eight  and  nine  per  day,  or  for  the 
whole  year,  549  killed  and  3,161  injured. 
These  figures  are  from  the  recently  issued 
Board  of  Trade  returns,  and  are  not  very 
coniforting.  When  we  consider  the  classes  of 
railway  men  that  contribute  most  to  these 
catalogues  of  disaster,  we  are  forced  to  con¬ 
clude  that  the  perils  of  our  railways  are  a 
good  deal  the  result  of  carelessness  some¬ 
where.  Accidents  to  trains,  for  instance,  or 
rolling  stock  or  permanent  way,  while  a 
train  is  passing  over  it,  may  be,  and  no  doubt 
are  often,  unavoidable  ;  but  such  casualties 
resulted  in  only  12  deaths  and  154  injuries 
among  railway  men.  The  most  fatal  calling 
on  the  line  seems  to  be  permanent-way 
men’s.  Of  these,  136  were  killed  and  129 
injured,  the  bulk  whilst  at  work  on  the 
permanent  way,  and  presumably,  therefore, 
by  passing  trains.  Such  accidents  can  be 
the  result  of  nothing  but  carelessness,  and 
the  neglect  of  the  companies  to  provide  an 
efficient  system  of  notifying  the  approach 
of  trains  to  the  men  engaged  in  repairing 
the  line.  Indeed,  trains  seem  to  be  far 
more  dangerous  to  people  outside  of  them 
than  in  them  ;  for  while  only  5  passengers 
and  12  railway  servants  were  killed  through 
accidents  to  trains,  23  passengers  were 
killed  whilst  crossing  the  line,  and,  excluding 
permanent-way  men,  188  railway  servants 
whilst  crossing  or  standing  on  the  line  on 
duty,  or  walking  along  the  line  home  or  to 
work.  If  accidents  like  these  were  elimi¬ 
nated,  railway  work  would  be  little  more 
perilous  than  other  kinds  of  work.  The 
companies  would  soon  find  a  way  of  reducing 
their  number  if  the  Employers’  Liability 
Act  were  extended  to  compel  them  to  main¬ 
tain  a  killed  employee’s  friends  who  were 
dependent  on  him,  provided,  of  course,  it 
were  shown  that  such  employee  did  not 
meet  his  death  through  his  own  carelessness. 
It  is  here,  of  course,  that  the  right  of  the 
public  to  interfere  with  the  railway  com¬ 
panies  in  the  treatment  of  their  servants 
comes  in.  By  unnecessarily  exposing  the 
lives  of  bread-winners,  they  of  course  throw 
upon  the  community  helpless  widows  and 
children— a  matter  that  the  community  has 
a  most  emphatic  right  to  protest  against. 
The  scandalously  long  hours  that  the  com¬ 
panies  work  their  men  is  another  source  of 
danger  both  to  the  public  and  the  men 
themselves.  It  is  all  very  well  for  the  rail¬ 
ways  to  heap  up  dividends  for  their  share¬ 
holders,  but  it  is  manifestly  unfair  that  they 
should  do  it  at  the  expense  of  the  com¬ 
munity  and  at  the  peril  of  poor  men’s 
lives. 

Turners’  Company  Prize  Competition. 
— We  cannot  congratulate  the  Worshipful 
Company  of  Turners  upon  its  twenty-tnird 
annual  prize  competition.  Piestricted  to 
wood  and  pottery— which  we  hold  to  be  a 
serious  mistake — the  exhibits  were  too  few 
and  generally  too  poor  to  be  accepted  as  at 
all  representative  of  the  turners’  art  of  this 
great  country.  Surely,  considering  the  thou¬ 
sands  of  lathes  in  the  hands  of  professional 
and  amateur  workmen  throughout  the  three 
kingdoms,  it  ought  to  be  possible  to  get 
together  a  much  stronger  exhibition — nu¬ 
merically  .and  artistically.  In  view  of  any 
future  competition,  we  should  advise  the 
Master  and  Wardens  to  offer  no  restrictions 
as  to  the  material  turned ;  to  have  classes 
for  amateur  as  well  as  professional  work  ^ 
to  offer  prizes  more  worth  competing  for  ; 
and,  above  all,  to  make  the  competition 
better  known. 
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BY  M.  H.  C.  L. 

Celtic  and  Scandinavian. 

The  most  original  and,  to  the  writer’s  mind, 
the  most  beautiful  and  interesting  of  the 
developments  of  early  Christian  Art  was 
the  Celtic,  the  character  of  which  is  so 
distinct  and  remarkable  as  to  make  it  the  fit 
subject  for  a  separate  paper.  Volumes,  in¬ 
deed,  have  been  written  on  the  subject,  and 


for  those  who  wish  to  study  it  thoroughly 
Miss  Stokes’s  “  Early  Christian  Art  in  Ire¬ 
land  ”  will  prove  a  good  handbook. 

It  was  in  Ireland  that  Celtic  Art  had  its 
birth,  and  reached  its  most  perfect  and 
complete  development.  The  wonderful  in¬ 
terlaced  designs  which  were  its  chief  feature 
are,  however,  to  be  found  in  widely  separated 
localities..  In  Scotland,  the  Isle  of  Man, 
and  certain  places  in  the  North  of  England, 
we  are  not  surprised  to  find  work  similar  to 
the  Irish,  for  there  also  the  Celts  had  their 
dwelling  when  the  southern  part  of  our 


island  had  become  Anglo-Saxon.  It  might, 
however,  puzzle  us  to  find  distinctively 
Celtic  illuminations  in  the  manuscripts  pre¬ 
served  in  different  parts  of  the  continent, 
if  we  did  not  know  that  monks  from  Ireland 
frequently  migrated  westward.  One  of  the 
greatest  of  these  missionaries,  S.  Colim- 
banus,  founded  monasteries  at  Luxeuil  in 
France,  Bobbio  in  Italy,  and  St.  Gall  in 
Switzerland ;  and  the  MSS.  of  all  three 
monasteries  became  famous.  There  is 
sometimes  a  confusion  in  people’s  minds 
between  Celtic  and  Anglo-Saxon  Art  ;  a 


Celtic  and  Scandinavian  Decoration.  Fig.  1.—  Design  on  Brooch,  from  Drogheda.  Fig.  2.  Brooch.  Irish  Cromer  ng^^  Varietms  of  Trumpet 

Pattern.  Fig.  4. -Scale  Pattern  on  Irish  Bell.  Fig.  5.-  Illumination :  S  Jerome’s  Bible tfrn^Pi/bv  Mai elbrigt e  of  iSmagh  F°g  io.-liigio- 
From  the  Cross  of  Cynebalth.  Fig  8. -Celtic  Interlacement.  Fig.  ^Initial  from  Book  of  Go  |t0’ne  Font  It  Murano,  N.  Italy, 

Saxon  Whalebone  Casket.  Figs.  11, 12.— From  Crosses,  Isle  of  Man.  Fig.  13.— Manx  cross,  rig-  i_±.  ^  s _  r  t  K1  k  Mieh -h  and  on 

and  on  Celtic  Cross  at  Gosforth,  Northumberland.  Fig.  15.— From  Cross  at  Kirk  Braddon,  Man.  g-  •  Michael  Cross  Fig  19  — On  Doorpost 
Ninth  Century  Scandinavian  Oliphant.  Fig.  17.-On  Grave  at  Borthkyra  :  Scandinavian .  Fig.  IS.- On ^wk  Micnae.  Cr03-  i,oolpo 

of  Church  at  Solver,  Norway  (Wood  Carving).  Fig.  20.— From  published  Sheet  of  Norwegian  Designs  (Modem). 
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confusion  likely  to  be  maintained  by  the 
arrangement  in  the  British  Museum,  where, 
for  want  of  a  better  place  to  put  them,  the 
Celtic  remains  are  placed  in  the  Anglo-Saxon 
room. 

The  manuscripts,  etc.,  which  have  illumi¬ 
nations  of  interlaced  work,  trumpet  pattern, 
and  like  distinguishing  traits  of  this  school, 
must  all  be  considered  Celtic.  In  the 
seventh  century  the  Irish  monks  from  Iona 
came  over  to  Lindisfarne,  bringing  with 
them  their  own  caligraphy  and  art.  Other 
Irish  monks  went  to  Glastonbury,  and  from 
such  centres  the  Irish  Art  spread  among  the 
Anglo-Saxons. 

There  was  no  doubt,  however,  a  pre-dis- 

osition,  if  one  may  so  term  it,  in  the  Anglo- 

axon  race  for  the  adoption  of  this  particu¬ 
lar  class  of  designs.  In  fact,  the  nearly 
allied  Scandinavians — a  term  including  not 
only  the  inhabitants  of  Norway  and  Sweden, 
but  also  of  a  great  part  of  Denmark — in  a 
very  early  period,  and  long  before  their 
adoption  of  Christianity,  developed  a  style 
of  art  which,  though  less  elaborate,  less 
beautiful,  and  less  finely  worked  out,  bore  a 
striking  resemblance  to  the  Celtic  school. 

The  chief  relics  of  Scandinavian  Art  now 
remaining  are  the  fibula  (brooches)  and  other 
ornaments  which  were  buried  with  the  old  in¬ 
habitants  of  these  countries  in  Pagan  times. 
Christianity  did  not  reach  them  till  the 
eleventh  century,  and  before  this  period  there 
wasfrequent  intercourse  between  Ireland  and 
Scandinavia.  It  is  possible,  therefore,  that 
one  may  have  influenced  the  other,  but  we 
have  no  evidence  that  either  was  the  origin¬ 
ator;  and  it  is  probable, as  Hans  Hildebrand* 
suggests,  that  both  may  have  had  a  common 
origin. 

What  was  this  origin  1  Probably,  in  both 
cases — at  least,  so  it  appears  to  the  waiter — 
some  bit  of  interlaced  work  seen  by  chance, 
and  waking  in  them  a  latent  instinct  tending 
to  the  production  of  mysterious  and  intri¬ 
cate  designs  ;  then  a  process  of  evolution 
as  the  one  idea  grew  and  developed  in  the 
brains  and  hands  of  an  artistic  people.  At 
this  day,  wThen  anything  like  a  natural  art 
and  all  tradition  of  the  same  has  long  died 
out,  the  Irish  children,  it  is  found,  take  more 
readily  to  the  interlaced  designs  which  were 
what  their  ancestors  loved  than  to  any 
other  kind  of  pattern. 

It  has  been  suggested  that  the  habit  of 
basket  weaving  induced  the  Scandinavians 
to  the  production  of  interlaced  designs  ;  but 
basket  weaving  is  too  universal  an  art  for 
this  theory  to  be  sufficient.  Though  certain 
races  have  especially  developed  this  form  of 
design,  it  is  one  that  occurs  here  and  there 
in  all  directions.  In  Arabian  work,  geome¬ 
trical  patterns  were  so  fitted  into  and  inter¬ 
woven  with  each  other  as  to  produce  patterns 
of  the  greatest  intricacy.  Mahomedan 
coins  have  been  found  among  the  relics 
from  Scandinavia,  but  it  is  not  likely  that 
there  was  any  importation  of  actual  works 
of  art.  But  Byzantine  work  certainly  made 
its  way  into  Scandinavia,  and  probably 
other  products  of  early  Christian  Art.  In 
Ireland  the  interlaced  designs  only  came  in 
with  Christianity,  and  are  referred  to  the 
similar  patterns  in  use  in  Northern  Italy. 
The  design  in  Fig.  14  is  taken  from  a  stone 
font  of  the  tenth  or  eleventh  century,  at 
Murano,  near  Venice.  It  is  from  one  of  the 
four  sides  of  the  basin,  all  differently  deco¬ 
rated,  the  ornaments  not  so  well  spaced  as 
in  the  Celtic  work.  The  writer  has  come 
across  the  identical  design  on  a  monolithic 


*  See  “  The  Industrial  Art  of  Scandinavia  in  the 
Pagan  Time.”— S.  Kensington  Handbook. 


cross  from  Gosforth,  in  Northumberland,  cut 
in  the  seventh  century. 

A  very  early  Irish  design,  and  one  which 
preceded  Christianity,  was  what  is  known  as 
the  trumpet  pattern,  or  divergent  spiral. 
This  pattern  was  peculiarly  worked  out  in 
Ireland,  in  the  older  forms  more  prominence 
being  given  to  the  diverging  lines,  with  the 
trumpet-like  form  they  produced,  in  later 
days  the  spiral  being  more  fully  developed. 
For  about  three  centuries  this  design  dis¬ 
appeared  from  the  MSS.,  and  then  came  out 
again  in  stone  sculpturing. 

_  On  one  of  the  earliest  of  the  Scandina¬ 
vian  relics,  a  bronze  hatchet  from  Sweden, 
we  find  the  divergent  spiral,  used,  however, 
simply  as  a  border,  in  the  precise  form  in 
which  it  appears  in  the  earliest  Greek  work, 
from  the  tombs  at  Mykense. 

In  Irish  Art  we  find  the  trumpet  pattern 
in  a  variety  of  forms,  often  with  a  central 
spiral  and  three  other  spirals  diverging  from 
it,  the  connecting  lines  being  so  arranged 
as  to  fit  the  pattern  to  a  circle.  Not  infre¬ 
quently  the  heads  of  animals  or  birds  simi¬ 
larly  arranged  to  fit  into  each  other  took 
the  place  of  the  spiral.  Birds  and  beasts, 
both  in  their  natural  form  and  with  sundry 
bodiesdivided  and  intertwined,  were  favourite 
motives  with  the  Celtic  artists.  In  Scandi¬ 
navia  also  we  find  animal  forms,  treated  in 
the  same  extraordinary  fashion,  prevailing 
from  very  early  times.  In  the  earlier  Scan¬ 
dinavian  designs  the  head  is  distinct,  and 
the  body  can,  with  care,  be  distinguished  ; 
but  as  the  art  decayed  the  members  of  the 
body,  and  even  the  head  itself,  disappeared, 
though  with  a  revival  of  life  the  same  idea 
revived,  and  it  is  to  this  day  a  favourite 
motif  in  Scandinavian  work.  (See  Fig.  20.) 

The  early  art  work  of  Scandinavia  was 
often  adorned  with  the  suastika  and  triskele, 
both  symbols  of  deities  in  the  days  of  the 
worship  of  Thor.  May  the  Celtic  trumpet 
pattern  have  originated  in  the  latter  1  The 
form  in  which  it  first  appears,  with  the 
spiral  undeveloped,  suggests  this  possi¬ 
bility. 

Besides  the  knot  and  band  work,  the 
mysterious  animals  and  birds,  and  the 
spirals,  crosses  of  various  kinds,  and  rec¬ 
tilinear  patterns,  characterise  the  Celtic 
work.  These  designs  can  best  be  studied 
in  the  Irish  illuminated  manuscripts,  the 
minute  and  exquisite  workmanship  of 
which  passes  imagination.  The  Book  of 
Kells— a  copy  of  the  Four  Gospels — prob¬ 
ably  written  about  the  seventh  century,  is 
one  of  the  most  famous  examples. 

Sir  Digby  Wyatt  tells  us  that  both  he  and 
Mr.  Westwood,  a  great  authority  on  Irish 
Art,  studied  the  pa^es  of  this  manuscript 
for  hours  together,  without  discovering  one 
false  interlacement  (i.e.,  breaking  of  j  the 
rule  of  one  under ,  one  over,  applicable  to  all 
interlaced  work).  In  the  space  of  about  a 
quarter  of  an  inch  in  one  of  the  illumina¬ 
tions,  by  the  aid  of  a  magnifying  glass,  he 
counted  one  hundred  and  fifty-eight  inter¬ 
lacements  of  a  slender  ribbon  pattern  formed 
of  white  lines,  edged  with  black  ones,  upon 
a  black  ground. 

Strange  to  say,  with  all  the  beauty  of 
their  own  peculiar  designs,  the  figure  draw¬ 
ing  of  the  Irish  monks  was  barbarous  and 
unlovely.  This  was,  indeed,  the  one  point 
where  Medieval  Art  was  throughout  least 
successful,  the  spirit  of  that  age  being  in  the 
strongest  contrast  with  the  spirit  of  ancient 
Greece.  While  the  Greeks  considered  physi¬ 
cal  beauty  a  gift  from  the  gods,  and  physical 
development  a  main  object  in  life,  mortifi¬ 
cation  of  the  body  and  concealment  of  the 
human  frame  are  principles  insisted  upon  in 


the  narrow,  though  earnest,  Christianity  of 
the  middle  ages. 

Besides  the  illuminations,  the  metal-work 
of  the  Celtic  school  was  celebrated.  Both 
shrines,  bookcases,  and  book  clasps,  bells, 
croziers,  and  crosses,  were  covered  with  the 
same  elaborate  system  of  design,  produced  in 
repoussi  work  of  great  delicacy  and  beauty. 

Personal  ornaments  were  also  adorned 
with  the  same  patterns.  The  Tara  and 
Ardagh  brooches  are  very  beautiful  speci¬ 
mens  of  this  branch  of  Art.  It  is  interest¬ 
ing  to  compare  the  animals’  heads  which 
occur  on  the  former  with  those  on  some  of 
the  Scandinavian  brooches.  The  form  is 
almost  identical. 

One  more  branch  of  Celtic  Art  remains 
to  be  mentioned:  the  carved  stones  and  high 
crosses,  of  which  many  are  still  standing 
in  Ireland,  Scotland,  and  the  Isle  of  Man. 
Combined  with  the  interlaced  work,  animal 
designs  are  distinctly  Komanesque  repre¬ 
sentations,  such  as  the  crucified  Saviour, 
Scriptural  scenes,  and  groups  of  saints.  In 
a  visit  to  Man,  a  few  years  ago,  the  writer 
made  sketches  of  some  of  these  crosses. 
At  Kirk  Michael,  a  little  seaside  village, 
there  stands  a  high  cross  which  repays 
study.  It  is  evidently  copyists’  work,  and 
not  the  production  of  an  age  of  vital  art. 
The  interlaced  design  has  organic  faults,  a 
new  strand,  which  comes  from  nowhere,  being 
occasionally  added  to  the  woven  work,  and 
an  animal’s  body  with  a  head  at  each  end 
being  introduced.  Some  of  the  designs 
have,  however,  been  accurately  reproduced 
from  older  ones,  and  the  whole  effect  is 
harmonious. 

Fig.  16,  from  this  cross,  is  identical  with 
the  ornament  on  a  Scandinavian  Oliphant  of 
the  ninth  century.  The  idea  of  an  animal 
grasping  portions  of  its  own  body  is  com¬ 
mon  to  Norse  and  Celtic  work. 

With  Christianity  the  early  Christian  Art 
of  the  rest  of  {Europe  extended  to  Scandi¬ 
navia,  but  the  inborn  love  of  interlaced 
work  still  came  out  in  their  adaptations  of 
Komanesque  designs,  as  may  be  seen  in  the 
specimens  of  carved  church  doors,  as  given 
in  Figs.  17  and  19. 


SCIENCE  TO  DATE. 

Good  Disinfectant. —  Naphthaline  is  strongly 
recommended  by  a  French  scientist  as  a  disinfec¬ 
tant,  especially  for  animal  parasites.  It  is  non- 
poisonous,  and  may  he  applied  alone  or  mixed  with 
vaseline,  or  dissolved  in  alcohol  or  terebinthine.  It 
is  destructive  to  fleas  and  lice.  When  parasites  are 
perceived  on  pet  birds,  the  latter  should  be  rubbed 
with  naphthaline,  and  in  twelve  hours  all  traces  of 
insects  will  have  disappeared. 

Electrolytic  Copper.  —  According  to  Hampe, 
antimony  is  always  present  to  a  small  extent  in 
copper  which  has  been  prepared  by  electrolysis. 

A  New  Magnetic  Rock. — It  is  stated  that  at 
Borganasea,  in  Liguria,  a  rock  has  been  discovered 
which  is  distinctly  magnetic,  though  analysis  shows 
that  it  only  contains  7  per  cent,  of  iron  oxides,  the 
remaining  constituents  being  silica,  alumina,  mag¬ 
nesia.  lime,  and  water.  It  is  green  in  colour,  and 
resembles  serpentine  in  appearance.  If  true,  the 
magnetic  properties  of  such  a  rock  are  difficult  to 
account  for. 

Magnetisation. — Bars  of  soft  iron  or  cohalt  be¬ 
come  longer  and  more  slender  by  magnetisation, 
while  bars  of  nickel  and  steel  become  shorter  and 
thicker.  Professor  Knott  and  Mr.  Shand  have 
lately  been  investigating  this  change  of  volume  by 
magnetisation,  especially  with  regard  to  iron  tubes 
of  various  bores.  They  find  that  tubes  possessing 
thin  walls  show  the  greatest  dilation  of  internal 
volume  in  magnetic  fields  of  low  strength,  but,  on 
the  contrary,  thick-walled  tubes  have  greatest 
internal  volumes  in  strong  fields. 
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PRIZE  SUGGESTIONS. 


By 


HOT  OB  COLO  CABINET  BATH- 
FRAME. 

Pater  ”  (J.  Charles  Kino,  Burchett's  Green 
Cottage ,  Maidenhead  Thicket ,  Berks'). 


I  call  it  a  bath-frame  because  a  bath  is  with  it ; 
or  it  may  be,  on  emergencies,  a  child’s  crib  or  a 
handy  receptacle  for  lumber,  or  books  and  papers. 
But  the  bath,  after  all,  is  the  main  and  essential 
thing  in  a  family,  of  which  the  frame,  fitted  up 


Fig.  1. — Bath  Closed.  Fig.  2. — Bath  Open. 

and  panelled  to  user’s  taste,  forms  a  neat  piece  of 
furniture,  occupying  but  little  space  when  closed, 
as  shown  by  Pig.  1 .  Four  and  a  half  feet  high 
behind,  and  3  J  ft.  in  front,  18  in.  or  20  in.  wide, 
and  the  same  from  back  to  front,  would  be  con¬ 
venient  measurements  for  a  sitting 
bath  for  adult,  or  for  a  child  at  full 
length.  Zinc,  tin,  or  waterproof 
canvas  or  rubber  might  be  used  for 
the  bath. 

The  next  essential  part  is  the  water, 
which,  for  cold  baths,  may  be  sup¬ 
plied  by  pails  or  a  hose.  The  supply 
to  be  heated  is  shown  in  a  boiler,  a 
(Pig.  2),  which  may  be  cylindrical 
or  square-shaped,  fixed  to  the  back- 
board,  s  s,  by  metal  strap-plates,  and 
the  backboard  fixed  to  the  wall.  A 
supply-pipe,  f,  from  the  water  service, 
in  any  way  easiest  to  accomplish, 
serves  to  fill  bath,  and  may  contain 
from  ten  to  twenty  gallons,  or  more. 

Only  a  small  boiler  is  shown,  which 
may  be  heated  by  a  lamp  under  it  or  a 
gas-j  et,  or  from  a  small  paraffin  re¬ 
servoir,  b,  to  feed  the  flame.  It  is 
not  necessary  to  have  a  boiler  full  of 
water;  a  little  water  over  a  large 
heating  surface  is  quickly  heated,  and 
allowed  to  flow  into  the  bath  as  heated. 

A  conical  central  chimney,  shown  by 
dotted  lines  at  a,  will  explain  this 
method  of  fitting.  The  camp-kettles 
fifty  years  ago  were  made  with  a 
chimney  heater,  and  answered  well  to 
boil  water  quickly  at  picnics.  To 
empty  the  bath,  a  syphon-pipe  into  pails  or  into 
a  closet  is  one  method,  baling  out  another,  but 
that  is  a  detail  the  users  must  decide  for  them¬ 
selves. 

The  method  of  closing  is  obvious  ;  two  stays, 
d,  e,  are  jointed  each  by  a  hinge  to  the  back- 
board  of  the  bath  and  outside  panel  framing.  The 
bath  is  shut  up  as  the  lid  of  a  writing-desk.  Then 
it  has  the  appearance  of  a  high  desk  or  fancy 
cabinet. 

Now  how  to  make  the  frame.  The  backboard, 
s  s,  1  in.  thick,  may  be  made  up  by  a  join  of  two 


narrow  pieces  if  a  piece  of  the  width  is  not  handy. 
The  sides,  bottom,  ends,  and  top  pieces  of  case 
may  be  solid  and  flat- jointed,  and  screwed 
together.  Of  course,  panelled  work  is  lighter 
and  better  to  look  at,  and  if  an  amateur  can 
use  a  mortise  chisel,  it  is  not  difficult.  Begin  at 
the  bottom — that  is,  as  the  bath  is  shown  at 
Fig.  2 — then  the  end  near  the  wall  piece  need  not 
be  framed,  as  it  is  out  of  sight.  The  narrow  top 
piece  that  receives  the  handrail  is  next  got  out, 
and  the  sides  next  framed  and  panelled  with  edges 
of  frame,  beaded  for  neatness.  The  panels  may 
be  |  in.  thick,  flush  inside  the  bath-frame  ;  these 
sides  are  screwed  into  the  bottom,  end,  and  top 
ledge.  The  sloping  end  is  made  last,  and  screwed 
into  the  sides  and  bottom,  and  narrow  iron  plates 
inside  hold  it  to  the  ledge.  It  makes  a  strong 
job  to  rebate  the  joints  a  in.  deep  with  a 
filister.  Do  not  attempt  bevel- jointing  to  conceal 
the  joints ;  it  is  not  so  well  for  screwing  together. 
Do  not  use  glue,  but  red-lead  and  linseed  oil, 
with  any  pigment  to  suit  a  dark  wood ;  white- 
lead  if  a  light-coloured  wood  is  used.  If  well 
done,  the  joints  cannot  be  easily  seen,  and  water 
will  not  affect  the  joints. 

The  lining,  if  of  tin  or  zinc,  needs  one  who 
is  used  to  soldering  and  bending.  Waterproof 
canvas  is  easily  nailed  by  a  double  fold  at  the 
top.  Now  a  hint  on  using  the  bath  for  ailing 
children.  They  are  mostly  ill  to  need  it,  and  it 
is  cruel  to  put  a  sick  child  suddenly  into  water  if 
it  fears  it.  A  simple  plan  is  to  lay  a  blanket  or 
sheet  over  it  to  hide  the  water,  and  gradually 
let  the  cover  with  the  child  become  submerged. 
The  child  is  but  little  alarmed,  and  easily  lifted 
up  by  the  sheet  or  blanket  out  of  the  bath. 


WINDOW  SASH. 

By  “Improvement”  (A.  Beck,  2,  Carpenter 
Street,  Eorseferry  Road,  Westminster). 


I  have  sent  a  rough  sketch  of  what  I  consider 
would  be  useful  and  labour-saving  to  everybody 
in  window-cleaning,  repairing,  in  case  of  fire, 
etc.  It  is  a  window  sash  easy  to  take  out  and 
replace.  The  sash  has  a  groove  (b,  Pig.  4)  cut 


and  you  can  lift  your  window  out.  In  the  sketch 
a  large  portion  of  the  slip  is  in  view,  but  this 
would  not  be  so  in  application,  as  it  would  lie  in 
the  channel,  and  only  the  dowelling  piece  be  in 
view  when  the  window  was  removed.  It  would 
have  to  have  a  T  up  the  centre  to  form  a  double 
rabbet  to  hold  the  slip  in  its  place,  otherwise, 
when  the  window  is  removed  the  slip  would  stand 
out  like  b  (Pig.  5),  and  be  in  the  way  while 
passing  pianos,  mangles,  or  other  furniture 
through. 

- - 

;STEP  SECURER. 

By  “Aster  ”  (S.  M.  Chapman,  11,  Simpson 
Street,  Newcastle-on-Tyne). 

I  suggest  the  manufacture  of  a  new  thing  in 
steps — something  more  stable  and  secure  than 
the  style  now  in  use.  I  propose  to  add  to  the 
usual  pair  of  steps  a  couple  of  side  supports,  as 


Fig.  1. 

Fig.  1. — Steps  extended  for  Use.  Fig.  2. — Method 
of  fixing  Supports  to  Top  of  Steps. 

shown  in  my  drawing.  The  steps  can  still  be 
used  either  with  one  support,  if  required  to  go 
close  to  the  wall,  or  with  both  supports  out  when 
the  steps  are  required  in  the  middle  of  the  room, 
especially  for  a  female  to  mount ;  when  put  away, 
the  side  stays  to  be  turned  to  the  front  and 
fastened  with  a  button,  and  to  close  up  like  an 
ordinary  tripod  stand,  the  said  supports  to  be 
the  same  length  as  the  front  steps. 

[%*  In  accordance  with  the  award 
published  in  No.  1825  we  present  the 
above  descriptions  and  illustrations  of 
the  successful  suggestions  in  this  com¬ 
petition.  £1  will  be  remitted  to  each 
of  the  names  given,  as  also  to  the  re¬ 
maining  prize  winners,  whose  designs 
will  be  published  in  our  next  issue 
(No.  192). — Ed.] 


NOTES  FOR  WORKERS. 

Professor  Cornfield  estimates  that 
the  mean  length  of  life  in  London  during 
the  last  fourteen  years  lias  increased  from 
34J  to  over  38 j  years. 

A  persevering  man  at  Shanghai,  who 
failed  in  an  examination  every  year  since 
he  was  twenty,  lias  now,  at  the  age  of 
seventy-six,  won  a  degree  of  considerable 
distinction.  Here  is  a  strong  verification 
of  the  old  adage,  “  If  at  first  you  don’t 
succeed,  try,  try,  try  again.” 

After  handling  lead,  lead  salts,  mer- 
Fig.  1. — Window  and  Sash— A,  Slip.  Fig.  2.— B,  T  Moulding  ;  C,  Sashes  ;  cury,  and  other  mineral  poisons,  wash 
D,  Sash- weights  and  Cords.  Fig.  3. — Bolt  and  Slip — D,  Sash-weight  the  hands  in  paraffin  oil  and  rub  them 
and  Cord.  Fig.  4.— A,  Slip;  B,  Groove  ;  C,  Sash.  Fig.  5.— Window  dry  in  sawdust.  This  will  cleanse  the 


Frame— A,  Slip  ;  B,  Outlines  of  Slip. 


down  its  sides,  to  within  3  in.  of  the  bottom.  A 
slip  is  made  (a,  Figs.  1,  4,  5)  to  fit  in  groove  of 
sash,  also  to  fit  in  channel  of  frame.  The  frame 
is  an  ordinary  channel  with  a  T  moulding  up 
the  centre  (r,  Fig.  2)  put  in  with  three  screws, 
heads  to  be  flush.  When  the  slip  is  in  its  place, 
it  is  fastened  by  shooting  an  ordinary  strong 
cupboard  bolt  over  the  top  of  the  slip  (dotted 
lines,  Fig.  3).  To  remove  the  window,  withdraw 
bolt  on  top  of  sash,  and  the  sash-weight  will 
withdraw  the  slip  (a,  Fig.  1) ;  ease  the  slips  until 
the  sash-weights  bottom  (both  sides,  of  course), 


pores  and  cracks  of  all  mineral  matters. 

Afterwards  soap  the  hands  and  well  wash 
them  in  warm  water. 

Parchment  for  covering  drums  and  banjos  is  now 
being  made  from  wood  pulp. 

During  a  recent  hailstorm  in  the  city  of  Columbia, 
South  Carolina,  U.S.A.,  hailstones  2  in.  in  diameter 
fell  with  terrific  force,  covering  the  ground  to  a 
depth  of  G  in.,  killing  sheep,  cattle,  pigs,  and 
poultry  in  large  numbers,  destroying  vegetation, 
and  breaking  the  windows  in  every  house  for  miles 
round. 

A  “talking  clock”  has  been  invented  by  a 
watchmaker  at  the  city  of  Geneva. 
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TRADE:  PRESENT  AND  FUTURE. 


***  Correspondence  from  Trade  and  Industrial 
Centres,  and  Hews  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Engineering  Trade. — In  the  Lancashire  district 
depression  prevails.  Stationary  engine  builders  are, 
however,  fairly  active,  and  inquiries  are  coming 
forward  for  locomotives  and  rolling  stock.  Orders 
have  recently  been  placed  with  local  builders  for 
railway  carriages.  The  reports  which  have  lately 
come  to  hand  show  a  considerable  increase  in  the 
number  of  men  out  of  employment  and  receiving 
“out”  benefit  from  the  several  engineering  trade 
unions.  The  returns  from  the  Steam  Engine  Makers’ 
Society  show  an  increase  of  from  1^  to  5  per  cent, 
of  the  members  out  of  employment.  In  the  Man¬ 
chester  district  7i  per  cent,  of  the  members  of  the 
Amalgamated  Society  of  Engineers  are  out  of 
employment. 

Cotton  Trade. — Employers  and  operatives  are 
adopting  firmer  attitudes,  and  it  is  expected  that 
the  strike  will  now  commence.  It  is  thought  prob¬ 
able,  however,  that  masters  will  pay  the  customary 
fine  of  Jd.  a  spindle,  and  keep  their  mills  running. 
Arbitration  may  reconcile  matters. 

Shipbuilders’  Tools  Trade. — The  shipbuilding 
tool  trade  is  stagnant,  consequent  on  the  inactivity 
at  the  shipyards. 

Timber  Trade. — Stocks  at  the  Surrey  Commer¬ 
cial  Docks  for  the  past  three  years  show  as  follows : 


Baltic 
Deals  and 
Battens. 

Canadian 
Deals  and 
Battens. 

Prepared 

Boards. 

Floated 
Timber . 

Sept.  30th,  1890 
„  1891 

„  1892 

Sids. 

60,963 

45,329 

41,348 

Stds. 

27,056 

20,544 

22,979 

Stds. 

15,616 

17,649 

17,505 

Loads. 

29,120 

29,802 

26,540 

And  the  deliveries  from  the  docks  for  the  nine 
months  of  the  said  years  : 


Deals  and 
Battens. 

Prepared 

Boards. 

Floated 

Timber. 

1890 

161,117  stds. 

34,129  stds. 

37,435  loads 

1891 

158,975  „ 

35,924  „ 

36,607  ,, 

1892 

152,402  ,  „ 

35,376  .. 

35,756  „ 

The  import  to  London  for  the  respective  years  to 
September  30th  was  as  follows  : 


Sawn 

Hew n 

Standards. 

Standards. 

1890 

330,140 

157,707 

1891 

252,479 

148,649 

1892 

273,532 

131,732 

Our  Liverpool  correspondent  writes : — There  have 
been  several  large  sales  of  timber  at  the  docks,  which 
included  the  following  :  358  logs  and  curls  of  Tabasco 
mahogany,  556  logs  African  mahogany,  136  curls 
St.  Domingo  mahogany,  207  logs  Panama  mahogany, 
7  logs  Tabasco  cedar,  75  logs  Cuba  Sabicu,  857  planks 
Sequoia,  72  logs  American  black  walnut,  80  logs 
American  whitewood,  2,539  pieces  American  sugar- 
pine  boards,  2,857  planks  and  boards  whitewood, 
359  planks  satin  walnut,  100  planks  American  oak, 
47  logs  pencil  cedar,  11,678  pieces  Kauri  pine  planks 
and  boards,  900  logs  Picton  birch,  286  logs  pine,  183 
logs  satin  walnut,  39  logs  American  maple,  9,430 
pieces  2nd  and  3rd  quality  pine  deals,  2,421  pieces 
pine  sidings,  3,601  pine  boards,  798  red  pine  deals, 
894  pieces  Michigan  pine  deals,  1,823  pieces  Michigan 
pine  sidings,  13  logs  St.  Domingo  satinwood,  448 
sundry  South  American  furniture  woods,  28  logs 
South  American  fancy  wood,  14  logs  and  planks 
Bahia  rosewood. 

Biles  Trade. — An  increase  is  noted,  chiefly  con¬ 
nected  with  the  home  trade. 

Edge  Tools  Trade. — The  edge  tool  makers  of 
Sheffield  are  well  employed,  and  skate  makers  are 
busy. 

Machine  Knife  Trade.— This  department  of 
trade  is  exceedingly  slack,  and  firms  are  working 
shortened  hours. 

Shipbuilding  Trade. — The  chief  interest  in  the 
shipbuilding  line  at  present  is  the  coming  launch  of 
the  Royal  Oak,  one  of  the  battle-ships  built  by 
Messrs.  Laird  &  Co.  for  the  British  Government. 

Boot  and  Shoe  Trade. — London  liand-sewn 
trade  has  made  a  move,  and  most  houses  are  fairly 
busy  for  the  first  week  of  November. 

Railway  Material  Trade. — There  is  a  demand 
for  railway  material  by  English  railway  companies. 


Gold  Thread  Trade.— With  the  near  approach 
of  the  pantomime  season  at  theatres,  there  is  gener¬ 
ally  a  revival  in  demands  for  imitation  gold  threads, 
wires,  purls,  checks,  and  bullions.  This  season  the 
demand  for  low-priced  goods  has  not  been  very 
brisk,  and  the  prices  have  been  kept  down  to  the 
lowest  point  by  imports  from  France  and  Germany. 
There  has  been  a  slightly  increased  demand  for 
Indian  skein  threads,  but  at  lower  rates  than 
formerly.  The  home  trade  in  real  gold  and  silver 
threads  and  stuffs  is  very  dull. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I. — Letters  from  Correspondents. 

Timber  Terms.— A.  J.  H.  ( Brixton )  writes  :— 
“In  the  article  ‘Carpentry  for  Boys’  (see  No.  183, 
pp.  426  and  427),  the  writer,  in  his  remarks  on  timber, 
uses  the  terms  yellow,  red,  pitch,  and  white  pine. 
His  remarks  concerning  these  are  not  quite  correct, 
as  far  as  the  London  timber  trade  is  concerned. 
Red  pine  in  London  is  an  import  from  Canada,  the 
same  as  spruce  and  yellow  pine.  The  wood  he 
refers  to  is  known  as  yellow  deal,  and  comes  from 
the  Baltic.  That  which  he  calls  white  pine  is  known 
as  white  deal  or  spruce,  the  former  being  a  softer 
wood  than  the  spruce,  and  comes  from  the  Baltic 
also.  It  is  used  for  kitchen-table  tops,  dresser  tops, 
shelves,  and  for  all  articles  that  require  to  be  kept 
clean,  as  it  is  white  and  clean-looking  after  being 
scrubbed.  Spruce  is  not  so,  white,  and  is  tougher. 
He  then  goes  on  to  speak  of  flooring  and  ‘lining.’ 
Does  he  mean  matchlining?  Flooring  can  be  had 
in  f  in.,  |  in.,  1  in..  If  in.,  and  1J  in. ;  but  he  only 
mentions  11  in.— a  size  I  never  heard  of.  He  further 
adds  :  ‘  The  flooring  and  lining,  generally  machine 
dressed,  and  grooved  and  feathered.’  This  is  a  con¬ 
glomeration  of  matchlining,  flooring,  and  feather- 
edge  boards,  and  is  likely  to  get  the  purchaser, 
asking  for  a  ‘grooved  and  feathered  linmg  board,’ 
laughed  at.  Those  of  our  young  friends  who  intend 
making  anything  can  refer  back  to  my  article  on 
‘  Purchasing  Timber  ’  (No.  33),  and  will  there  find  all 
the  information  required  for  buying  timber  in  small 
quantities,  with  prices.  I  frequently  have  readers 
of  Work  asking  for  sizes  in  timber  which  are  never 
stocked.  I  should  advise  all  amateur  carpenters  to 
get  another  copy  of  No.  33,  and  cut  out  the  article 
on  ‘  Purchasing  Timber,’  and  fix  it  up  in  their  work¬ 
shops  for  reference.  I  shall  always  be  pleased  to 
give  readers  any  information  they  need  regarding 
this  question.”— [McDonald  writes “  With  regard 
to  the  criticism  by  A.  J.  H.  on  my  article  on  ‘  Car¬ 
pentry  for  Boys,’  which  appeared  in  No.  183,  pp.  426 
and  427,  I  will  only  say  that,  if  the  writer  likes  to 
acquaint  himself  with  the  timber  trade  in  Scotland, 
he  will  find  that  my  remarks  in  the  article  referred 
to  are  quite  accurate,  as  far  as  this  portion  of  the 
United  Kingdom  is  concerned.  His  classification 
of  $  in.  stuff  as  flooring,  his  advocacy  of  white  pine 
in  preference  to  good  yellow  pine  for  table  and 
dresser  tops,  together  with  his  acknowledgment 
of  never  having  heard  of  1}  in.  flooring,  are  things 
that  surprise  me,  and  which  I  must  leave  to  the 
judgment  of  your  readers.”]— A.  J.  H.  adds:— “Mr. 
McDonald,  in  his  reply,  says,  ‘My  remarks,  as  far 
as  this  portion  of  the  United  Kingdom  is  concerned, 
are  quite  correct.’  My  letter  did  not  contradict 
this,  as  I  stated  that  the  terms  were  not  used  in 
London  ;  and  this  Mr.  McDonald  does  not  deny.  I 
admit  that  the  trade  terms  in  Scotland  differ  from 
those  used  in  London,  and,  in  writing,  Mr.  McDonald 
should  have  remembered  this.  He  then  draws 
attention  to  my  remarks  upon  the  sizes  of  flooring, 
doubting  that  }  in.  is  a  stock  size  and  used,  and 
quite  certain  that  1)  in.  is.  I  repeat  I  have  never 
heard  of  lj  in.  flooring  being  stocked.  I  forward 
for  your  inspection  a  catalogue  of  one  of  the  sales 
similar  to  those  held  every  week  in  London,  and 
two  specification  lists  from  importers,  and  I  very 
much  doubt  if  you  will  find  1J  in.  flooring  mentioned 
or  fin.  ignored.  Re  ‘white  pine,’  I  do  not ‘advo¬ 
cate  ’  the  use  of  this  wood  :  I  merely  mentioned  that 
the  term  white  pine  is  not  used  in  London,  but  is 
known  as  white  deal,  and  is  used  for  certain  pur¬ 
poses.  I  may  add  I  have  had  a  life  experience  in 
the  timber  trade  ‘in  every  branch,  and  have  yet  to 
learn  what  ‘grooved  and  feathered  lining  or  flooring’ 
is.  My  only  motive  in  writing  to  you  was  that 
many  of  your  London  readers— and  I  suppose  they 
number  more  than  the  Scottish— would  be  in  diffi¬ 
culties  in  asking  for  such  items  as  mentioned  by  the 
writer  of  the  article.”— [“  Shop”  is  always  open. — 
Ed.] 

The  “Campania's ”  Rudder.— N.  M.  (Sheffield) 
writes  “  It  was  stated  that  the  size  of  the  Cam¬ 
pania’s  rudder  precluded  the  possibility  of  its  being 
rolled  in  any  mill  except  that  of  Messrs.  Krupp, 
Essen.  This  is  an  error,  as  will  be  seen  from  in¬ 
quiries  made  by  Mr.  C.  J.  Stoddart,  J.P.,  managing 
director  of  the  Parkgate  Iron  and  Steel  Works.  He 
found  that  the  plate  in  question  was  21  ft.  long, 
Uft.  3  in.  wide,  and  11  in.  in  thickness.  Plates  of 
this  particular  size,  could  have  been  readily  rolled 
and  supplied  from  the  Parkgate  works.  Sir  Stod¬ 
dart  has  grounds  for  his  belief  that  ‘  the  British 
manufacturer  is  still  able  to  hold  his  own  in  the 
rolling  of  steel  plates  of  large  size  and  high  quality.’ 
Should  there  be  anything  like  a  serious  demand  for 
large  rudders,  it  will  be  met  by  increased  enterprise 
on  the  part  of  English  manufacturers.  Mr.  Stoddart 
has  done  good  service  to  Yorkshire  by  demonstrat¬ 


ing  that,  at  all  events,  it  will  not  be  his  fault  if,  in 
the  future,  our  great  Atlantic  steamers  carry 
rudders  bearing  the  inscription— not  over-pleasant 
to  English  eyes— ‘Made  in  Germany.’ ” 

Newtonian  Telescope.  —  P.  K.  (Gateshead) 
writes  “  I  venture  to  reply,  in  answer  to  your 
correspondent,  ‘O.B.,’  thathecan  obtain  the  above, 
complete  in  cell,  from  Mr.  Calver  Widford,  Chelms¬ 
ford,  of  all  sizes,  and  at  a  very  reasonable  rate,  lie 
can  also  obtain  discs  of  glass  ready  for  polishing 
the  above  class  of  telescopes  from  Mr.  Holmes,  of 
Essex  Road.  I  shall  be  willing  to  give  any  further 
information  possible  should  your  correspondent 
require  me.”— (Mr.  Caplatzi,  who  advertises  with 
us,  could  also  supply.— Ed.] 

II.— Questions  Answered  by  Editor  and  Staff, 

Cardboard  Model  of  York  Minster. —X. 

(Rotherham).— You  can  buy  photographic  views  of 
York  Minster,  but  I  doubt  if  you  can  obtain  work¬ 
ing  drawings  of  it  now,  as  there  are  none  published. 
You  will  find  the  same  difficulty  with  other  cathe¬ 
drals.  The  cost  of  tracings  of  works  of  this  descrip¬ 
tion  depends  upon  the  amount  of  detail  you  require. 
You  might  write  to  some  architect  in  York  as  to 
the  cost  of  drawings.— F.  C. 

Preventing  Injury  from  Restive  Horses.— 
F.  T.  R.  (Lybster,  Wick,  N.B.). — From  the  general 
statement  of  the  invention  afforded  us  in  the  letter 
of  our  correspondent  we  are  unable  to  inform  him 
whether  his  mode  of  achieving  the  result  is  new  or 
not.  The  principle  of  doing  something  to  disengage 
restive  horses  from  the  vehicle  has  been  proposed 
or  carried  out  in  a  variety  of  ways  during  the 
present  century,  and  we  have  had  a  great  manv 
simple  and  efficient  modes  of  doing  this  submitted 
to  us  at  various  times.  Many  have  been  patented, 
but  we  know  of  none  that  have  been  adopted  or 
patronised  by  the  public,  having  only  seen  them 
fitted  on  or  to  a  vehicle  belonging  to,  or  used  bv. 
the  inventor.  We  cannot  undertake  to  advise  aiiy 
particular  agent  to  be  employed,  but  it  is  evident 
that  the  first  thing  to  be  done  is  to  make  a  careful 
search  of  the  filed  specifications  to  see  how  far  the 
idea  has  been  anticipated;  otherwise,  it  is  very 
certain  that  something  already  known  will  be 
described  or  claimed,  and  this  would  at  once  vitiate 
any  patent  that  might  be  obtained.  The  fees  on 
patents  have  been  reduced  since  the  end  of  Sep¬ 
tember.  Respecting  the  institution,  if  he  will  refer 
to  Work,  No.  175,  p.  296,  Vol.  IV.,  and  No.  181,  p. 
445,  Vol.  IV.,  he  will  there  see  what  results  are 
likely  to  attend  the  course  of  going  to  other  than 
established  firms — C.  E. 

Cabinet  Making.— R.  S.  (West  Croydon).— The 
time  of  apprenticeship  varies  from  three  to  five 
years.  The  trade  in  London  is  more  divided  up 
into  sections  or  departments  than  it  is,  generally 
speaking,  in  the  country.  The  chances  are  that  if 
you  get  bound  to  a  large  city  firm  you  will  be  put 
at  work  in  one  department  only,  and  thus  get  into  a 
groove,  and  probably  remain  there,  in  a  good  all¬ 
round  firm  you  have  more  chances  of  learning, 
and,  if  you  keep  your  eyes  open  and  trust  in  your¬ 
self,  you  ought  to  succeed.  Go  to  a  school  of  art  in 
the  winter  evenings  ;  every  workman  ought  to  learn 
drawing.— F.  J. 

Tailoring  and  Cutting.— S.  W.  (Ashton-under- 
Lyne). — Several  series  of  papers  are  running  through 
this  volume.  Directly  room  presents  itself,  the 
Tailoring  series  will  be  commenced.— Ed. 

Fretwork  Tools.— J.  C.  (Egremont). — It  is  a 
difficult  matter  to  know  what  you  call  a  complete 
set  of  tools,  as  it  depends  entirely  upon  how  much 
cash  you  are  prepared  to  spend.  It  is  possible  to  do 
much  simple  work  with  a  hand  frame  and  a  brad¬ 
awl  or  drill  only  ;  but  if  you  are  going  in  for  good 
work,  a  treadle  machine  is  the  best,  and  these  can 
he  bought  from  12s.' 6d.  to  £5  5s.  or  more.  A  good 
cheap  machine  is  the  “New  Rogers,”  at  16s.,  but,  if 
you  can  afford  it,  get  one  in  which  the  saw  has  a 
vertical  stroke,  as  it  is  easier  to  do  good  work  with 
such  a  one.  I  should  advise  you  to  use  the  “  Star” 
saw-blades.  The  following  small  articles  will  go  to 
make  up  a  useful  list:  Archimedean  drill  and  bits, 
small  iron  plane,  shooting-board,  transfer  paper, 
two  or  three  bradawls  of  different  sizes,  small 
screwdriver  and  hammer,  one  or  two  hand-screws, 
files  of  different  shapes,  glue  pot  and  brush,  glass- 
paper.  1  cannot  recommend  anywhere  better  than 
Ilarger  Bros.,  Settle,  Yorkshire,  'for  both  designs 
and  tools,  as  they  are  cheap  and  good.  Their 
catalogue  can  be  had  for  6d.  If  you  wish  for  any 
further  information,  write  again,  and  state  your 
wants  more  explicitly.  I  shall  then  be  able  to 
understand  better  how  to  advise  you.— Chopstick. 

Red  Oil  for  Mahogany.— A  Constant  Reader. 
— Red  oil  is  made  by  steeping  I  lb.  alkanet  root- 
obtainable  at  most  druggists’  and  drysaltery  stores 
for  lid. — in  1  pint  of  raw  linseed  oil.  Allow  the 
work  to  stand  overnight  when  wiped  over  with  it. 
Fill  in  with  “  filling  ”  coloured  to  match  by  adding 
a  little  rose  pink  or  Venetian  red.  You  can  bring 
out  the  work  still  richer  in  colour  if.  when  polishing, 
you  use  coloured  polish,  which  is  made  by  adding  a 
few  drops  of  red  stain.  The  latter  is  made  by  dis¬ 
solving  s  oz.  Bismarck  brown  (cost,  3d.)  in  I  pint 
methylated  spirits.  We  are  pleased  to  learn  that 
Work  has,  been  so  useful  to  you,  but  it  is  against 
our  rule  to  send  replies  by  post,  as  you  suggest.— 
Lifeboat. 

Removing  Ink  Stains  from  Imitation  Ivory. 

— E.  W.  N.  (Shrewsbury).— Try  the  effect  of  wiping 
over  with  1  oz.  oxalic  acid  dissolved  in  4  pint  of 
hot  water.  Give  repeated  applications,  taking  care 
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to  keep  it  from  the  French-polished  part  of  the  desk, 
unless  this  is  also  intended  to  be  repolished.  Should 
thi3  be  of  no  avail,  rub  the  surface  with  fine  glass- 
paper  till  all  marks  are  removed,  then  repolish  with 
putty  powder  and  oil,  applied  with  felt  or  cloth ; 
linish  with  dry  powder  and  chamois  leather.  I  need 
hardly  remind  you  that  the  work  would  be  much 
simplified,  and  finished  in  a  more  satisfactory 
m.!  nner,  if  the  tablets  could  be  removed  from  the 
desk.— Lifeboat. 

Watch  and  Clock  Cleaning  and  Repairing. 

—One  in  a  Fix  has  lost  a  jewel-hole  from  the  plate 
of  his  watch,  and  wants  to  know  how  to  replace  it. 
.His  best  plan  will  be  to  go  to  Clerkenweil,  and  at  a 
watch  material  shop  procure  a  jewel-hole  to  fit  the 
pivot  and  recess  in  plate,  and  put  it  in.  With  a 
.steel  point  carefully  open  the  setting  of  the  jewel  (if 
it  is  not  already  open)  and  place  the  new  hole  in, 
flat  side  towards  the  wheel.  It  is  almost  unneces¬ 
sary  to  say  that  the  hole  goes  in  from  the  under  side 
of  the  plate.  See  that  it  lies  flat,  then  with  the 
steel  point  carefully  close  in  the  circular  setting 
again  by  a  burnishing  motion— round  and  round- 
till  the  hole  is  securely  held.  If  the  hole  has  come 
out  through  the  setting  being  insufficient  to  hold  it, 
it  must  go  to  a  “  watch  jeweller” — a  man  whose 
business  it  is  to  make  and  set  watch  jewels— who 
will  form  a  fresh  setting.  There  are  many  watch 
jewellers  to  be  found  in  Clerkenweil  by  inquiry  at 
a  material  shop. — G. 

Black  and  Brown  Harness  Composition.— 

G.  L.  ( Willington ). — For  brown  harness  composi¬ 
tion  :  Melt  with  gentle  heat  and  mix— Boiled  oil, 

10  parts ;  yellow  wax,  2  parts  ;  Burgundy  pitch,  j 
1  part ;  turpentine,  2  parts  ;  resin,  1  part.  To  be 
well  stirred  while  melting.  Clean  the  harness  with 
soft  soap,  and  have  it  quite  dry  before  you  brush 
on  the  corapo.  If  it  does  not  dry  quickly  enough 
for  your  purpose,  add  about  2  oz.  sugar  of  lead  to  ; 
the  mixture.  If  the  leather  has  lost  colour,  add  a  i 
little  orange,  chrome  yellow,  or  yellow  ochre  to 
suit  your  taste.  If  it  has  become  chafed  and  worn 
in  parts,  smooth  with  pumice-stone  dry,  then  wet, 
and  sleek-smooth  with  a  little  weak  glue-water. 
When  quite  dry  mix  with  gold-size  any  dry  colour 
to  match,  and  paint  it  over  the  bare  places  before 
you  apply  the  compo.  Black  composition  for  har¬ 
ness  :  Cleanse  the  leather  with  turpentine.  Mix 
treacle,  8  parts  ;  drop  lamp-black,  1  part ;  sweet  oil, 

1  part ;  gum  Arabic,  1  part  dissolved  ;  isinglass, 

1  part  dissolved,  in  32  parts  of  water.  Heat  it  to 
mix  perfectly ;  a  little  ox-gall  may  be  added.  Let 
it  be  slightly  warm  when  applied.  Apply  as 
little  as  may  be  required  with  a  bit  of  sponge, 
as  excess  of  compo.  i3  not  likely  to  produce 
good  results.  Black  dubbing,  similar  to  black¬ 
ing,  to  be  well  rubbed  in  and  brush-polished: 
Ground  drop-black,  2  lb. ;  treacle,  2  lb.  ;  sweet  oil, 

1  lb.  :  oil  of  vitriol,  i  lb.  Dilute  with  stale  beer  or 
weak  gum  and  water  when  it  is  used,  if  too  thick. 

If  you  want  it  as  a  paste  blacking,  mix  ground  ivory 
black,  2  parts;  sweet  oil,  I  part;  treacle,  3  parts; 
oil  of  vitriol,  2  parts.  This  tends  to  make  the 
leather  harsh  by  the  excess  of  vitriol.  It  must  not 
be  forgotten  that  neither  of  these  dressings,  which 
are  only  intended  to  protect  the  surface  of  leather, 
nourish  it  like  oil  or  tallow,  which  should  be  used 
without  stint,  especially  inside  the  straps  and  at  all 
bends  and  buckle-holes,  using  plenty  of  friction  in 
brushing  it  in.  To  ensure  the  grease  or  oil  entering 
the  leather,  wash  well  with  warm  water  with  a 
little  soft  soap  in  it,  and  before  it  is  dry  rub  in  the 
oil  or  grease  forcibly  ;  it  will  enter  the  pores  of  the 
leather  as  the  damp  dries  out,  and  make  it  supple. 
It  almost  seems  like  restoring  again  to  the  animal 
skin  its  natural  lubricant-grease.  Linseed  oil  should 
not  be  used,  as  it  burns  the  leather.  Boiled  oil  is 
too  soapy  and  gummy.  Paraffin  is  good  for  harsh, 
dry  leather  as  a  preparatory  dressing  for  grease  or 
oil  to  follow.  Hard  suet  is  the  best  grease.  Neats- 
foot  oil— if  it  can  he  got— olive  oil,  and  castor  oil  are 
the  best  oils  to  use  for  harness  leather.— J.  C.  K. 

Sleigh  Bells.— T.  B.  ( London ,  IF.).— For  these, 
and  fittings  of  best  quality,  apply  to  J.  Barlow  &  Co., 
Sedley  Place,  Bond  Street,  Oxford  Street,  W — J .  C.K. 

Chemical  Apparatus.— C.  H.  (Ipswich).  —We 
are  always  pleased  that  our  efforts  are  appreciated. 
Watch  the  articles  carefully,  and  you  will  find  one 
devoted  to  a  spirit  blowpipe  very  suitable  for  your 
purpose ;  there  are  none  suitable  on  the  market.  It 
has  been  suggested  before  that  a  spirit  blowpipe 
was  a  desideratum,  and  so  I  have  been  experiment¬ 
ing,  with  the  result  that  I  shall  he  able  to  describe 
one  I  have  brought  out,  which,  though  not  as  good 
as  a  gas  blowpipe,  will  be  quite  sufficient  for  all 
ordinary  work.  In  the  meantime,  you  may  bend 
glass  tubes  in  the  spirit  lamp,  for  which  see  my 
article,  p.  167,  No.  167,  Vol.  IV.  ;  but  the  tube  must 
be  moved  backwards  and  forwards  and  round,  so 
that  at  least  3  in.  of  it  shall  be  equally  heated, 
otherwise  the  bend  will  be  too  acute.  Take  care 
not  to  bend  the  tube  until  it  is  quite  hot  enough, 
and  bend  gently,  keeping  in  the  flame  all  the  time. 
— H.  B.  S. 

Glass  Blowing.— J.  H.,  Junr.  (Gateshead).— No 
papers  treating  specially  of  glass  blowing  have 
appeared  in  Work,  but  a  series  on  Chemical 
Apparatus  was  commenced  in  No.  180,  Vol.  IV., 
winch  contains  a  description  of  simple  glass  blowing 
and  working;  if  that  is  not  what  you  want,  write 
again.  The  term  glass  blowing  is  rather  vague,  as 
it  ranges  from  working  glass  tubes  to  making 
windowglass.  Faraday’s  “Chemical  Manipulation” 
is  a  good  book  for  working  on  a  small  scale.  No 
doubt  the  Editor  would  be  prepared  to  treat  of 
Glass  Blowing  by  a  good  man.— H.  B.  S. 


Zinccgraphers’  Plates  and  Presses. — Pat. — 
You  may  obtain  zinc  plates,  planished,  polished, 
and  grained,  and  also  all  kinds  of  presses,  from 
Messrs.  B.  Winstone  &  Sons,  100  and  101,  Shoe  Lane, 
London,  E.C.  Write  for  their  price  list,  and  kindly 
name  this  paper.— N.  M. 

Egg  Holder.— J.  G.  (Kilmarnock). — It  would  he 
waste  of  time  and  money  to  take  out  a  provisional 
protection  for  either  of  the  articles  mentioned  in 
your  letter,  there  are  so  many  already  in  the  market, 
some  better  and  some  worse  than  those  described 
by  you.— E.  D. 

Sanitary  Engisieer.— F.  J.  (No  Address).— 
Write  to  the  Offices  of  the  Sanitary  Institute, 
Parkes  Museum,  71a,  Margaret  Street,  London, 
W.,  where  you  can  obtain  all  particulars  of  above  ; 
but— add  your  address.— E.  D. 

Machine  for  Cutting  Pebbles. —  Agate.— I 
send  you  a  rough  sketch  of  a  small  machine  for 
cutting  and  polishing  pebbles,  but  I  can  hardly  give 
you  any  idea  of  the  cost  to  make,  as  I  do  not  know 
any  firm  who  supply  castings.  As  you  will  notice, 
they  are  rather  peculiar,  working  in  a  different 
direction  to  a  lathe,  the  band  being  deflected  by  two 
small  wheels  immediately  over  the  driving-wheel, 
passing  round  a  pulley,  a'  in  the  figure,  and  driving 
the  cutting-wheel.  A,  which  is  made  of  soft  iron, 
the  edge  of  which  is  dressed  with  diamond  dust, 
and  lubricated  with  oil  or  turpentine.  The  pebble 
is  embedded  in  the  hollow  of  the  other  wheel,  b,  by 


cement,  and  is  raised  or  lowered,  to  regulate  the 
size  of  the  piece  cut,  by  a  screw  underneath,  i  ,  a 
constant  pressure  against  the  cutting-wheel  being 
kept  up  by  the  weight,  c.  The  cutting-wheel  is 
made  to  take  off,  so  that  polishing-wheels  can  be 
mounted  upon  the  same  spindle.  A  zinc  tray  goes, 
underneath  and  all  round  at  the  back.  Should  you 
only  wish  to  do  a  few,  you  might  manage  without 
a  machine.  You  do  not  ask  for  directions  for 
polishing,  so  I  presume  you  are  familiar  with  that  ; 
if  not,  read  the  reply  to  Lapi  upon  “Cutting  and 
Polishing  Pebbles,  and  if  that  does  not  cover  your 
wants,  write  again,  and  I  shall  be  pleased  to  answer. 
-W.  E.  D.,  Jr. 

Boot  and  Shoe  Making.— T.  O.  ( Coliyhursl ).— 
Articles  appeared  in  Work,  Nos.  165,  168,  173,  176, 
182,  and  187. 

Phonograph.— E.  W.  (Hull).— From  your  letter 
you  seem  to  have  carried  out  faithfully  the  instruc¬ 
tions  given  in  the  article  for  making  the  above,  and 
now,  when  you  work  it,  you  can  only  get  a  grating 
sound.  The  sample  of  ferrotype  which  you  send  is 
all  right,  hut  the  tinfoil  might  he  a  little  better ; 
there  is  too  much  lead  in  it.  But  I  do  not  think 
that  that  is  the  fault.  All  you  require  is  careful 
adjustment  of  the  needle  if,  as  you  say,  every  other 
point  has  been  carefully  attended  to.  The  adjust¬ 
ment  of  the  needle  requires  numb  patience  and 
many  experiments,  but,  when  once  set  properly,  it 
will  be  all  right.  See  to  this,  and  report  again,  but 
do  not  send  stamped  envelopes,  as  I  cannot,  answer 
otherwise  than  through  this  column.— W.  D. 

Phonograph.— A.  J.  R.  (By fleet). —I  am  sorry 
that  I  cannot  tell  you  where  you  can  get  the  shaft 
and  needle  of  the  above  to  buy,  but  I  should  think 
that  a  good  mechanic  could  easily  make  them  for 
you  from  the  instructions  in  Work.  The  price  I 
could  not  tell,  but  you  might  not  be  far  out  if  you 
set  it  down  as  15s.  Designs  for  steam  ships  and 
steam  engines  I  cannot  give  you.— W.  D. 

Rocking  Horse.— T.  P.  (Warsaw).— It  is  true 
that  I  anticipated  being  in  a  position  to  be  able  to 
provide  a  paper  dealing  with  the  above,  but  I  am 


afraid  that,  after  all,  I  shall  be  compelled  to  relin- 
qujsh  my  intentions.  I  have  been  attempting  to 
gam  full  information— and  it  appears  to  be  no  easy 
matter  to  make  rocking  horses—  but  have  not  suc¬ 
ceeded  proportionately  to  my  expectations.  There¬ 
fore,  rather  than  supply  a  paper  of  doubtful  utility, 

I  prefer,  at  the  hazard  of  being  regarded  as  a 
breaker  of  promise,  to  leave  such  to  hands  and 
minds  possessing,  or  able  to  possess,  additional 
details  to  the  scanty  ones  I  have  knowledge  of.  I 
am  really  sorry  for  being  compelled  to  back  out  of 
responsibility,  but  I  feel  that,  if  I  cannot  be  com¬ 
plete,  my  decision  is  the  best  course  to  adopt.— J.  S. 

Painting  and  Graining.— Young  Painter.— I 
could  advise  you  more  usefully  if  I  knew  more 
about  your  work  and  wants.  As  to  a  book  on 
“  painting  and  graining,"  there  are  scores  of  them. 
You  leave  me  to  guess  the  greater  part  of  your 
question.  Brodie  &  Middleton,  Long  Acre,  London, 
publish  a  cheap  little  manual,  price  2s„  useful  to 
amateurs  and  apprentices,  who,  as  is  often  the  case, 
have  no  proper  tuition  given  them.  Crosby  Lock- 
wood  &  Co.  publish  some  useful  books.  George 
Field's  “  Grammar  of  Colouring,"  price  3s.,  is  one  of 
the  most  useful  elementary  works  the  earnest 
student  can  possess.  Work,  Vol.  I.,  contains  a 
simple  but  reliable  series  of  papers  on  plain  paint¬ 
ing,  distempering,  etc.,  which  many  journeymen 
house  painters  might  read  to  their  advantage.  Yo). 
II.  contains  a  series  of  lessons  on  “Graining,”  equal 
to  anything  you  can  buy  elsewhere  at  the  price  of 
the  book.— Decorator. 

Enamelling.— S.  H.  (Cardiff).— I  have  written 
the  gentleman  from  whom  I  received  the  informa¬ 
tion  respecting  enamelling  boilers,  but  he  is  unable 
to  give  me  the  address  of  the  firm.  Will  make  in¬ 
quiry,  the  result  of  which  I  will  communicate  as 
soon  as  I  receive  it.  In  the  meantime,  you  might, 
perhaps,  obtain  some  information  on  the  subject 
from  Messrs.  Clarke,  Shakespeare  Foundry,  Wol¬ 
verhampton,  who  are  makers  of  enamel  goods.— M. 

Stereoscopic  Camera.— J.  V  M.  ( Pendleton ). — 
To  answer  J.  V.  M.’s  queries  in  full  would  occupy 
the  whole  of  one  of  these  numbers  of  Work,  so  it 
will  be  impossible  to  do  more  than  give  a  slight 
sketch  in  “Shop.”  To  begin  with,  stereoscopic 
|  cameras,  of  all  cameras,  require  accurate  adjust¬ 
ment,  and  if  J.  Y.  M.  has  had  no  experience  in 
photography,  he  is  not.  very  likely  to  succeed  in 
making  one  of  them.  The  materials  used  are  pre- 
I  cisely  the  same  as  for  other  cameras.  An  expanding 
partition  is  always  used  in  this  camera,  so  that  two 
|  entirely  distinct  negatives  may  be  made  on  one 
plate.  The  size  of  camera  best  suited  for  this  work 
is  one  of  S  in.  by  5  in.  The  trimming  can  then  be 
more  artistically  managed  than  with  smaller  instru¬ 
ments.  The  distance  between  the  lenses  must  be 
adjustable,  3*  in.  being  the  shortest.  The  rule  is, 
the  more  distant  the  object,  the  wider  the  separa¬ 
tion  of  the  lenses  required.  Any  camera  that  will 
take  a  picture  7  in.  long  can  be  adapted  for  stereo¬ 
scopic  work,  but  this  length  allows  no  margin 
whatever  in  the  width  of  the  picture.  Many  prefer 
a  wliole-piate  camera,  divided  centrally,  to  any 
other,  as  stereo  pictures  may  be  any  height,  but. 
must  not  exceed  3|  in.  in  wi„tli.  Six  inches  is  a 
good  length  of  focus  for  the  lenses.  On  p.  361,  No.  23, 
of  Work  will  be  found  diagrams  and  instructions 
for  making  a  whole-plate  camera,  which,  with  a 
little  modification,  will  he  sufficient  for  another 
sized  camera.  There  are  no  books  we  are  aware  of 
that  treat  specially  on  stereoscopic  work.— D. 

Drilling  Machine.— Driller  will  find  sketches 
of  drilling  machines  such  as  he  requires  in  the  trade 
catalogues  of  the  Britannia  Co.  and  of  Churchill 
Co.,  Cross  Street,  Finsbury,  the  well-known  im¬ 
porters  of  American  tools.  There  are  very  good 
ones  to  be  had  from  America,  in  which  the  drill  is 
depressed  by  the  foot  or  by  a  hand  lever  acting 
against  a  weight,  which  tends  to  hold  it  up.  All 
back-lash  is  taken  up  by  this  means,  so  that  you 
can  feel  the  drill  at  work,  and,  when  it  gets 
through,  it  does  not  drop  and  get  broken.— F.  A.  M. 

Gold  Lettering.— Amateur  Bookbinder.— To 
prepare  cloth  for  lettering  is  a  very  simple  affair, 
the  only  thing  necessary  being  to  coat  it  with  glaire 
— which  is  white  of  egg  beaten  up  to  a  thick  froth, 
and  allowed  to  settle  again.  Give  the  cloth  one 
coat  only  with  a  sponge,  taking  care  that  no  hubbies 
or  froth  are  allowed  to  dry  on.  A  very  little  glaira 
only  should  he  used.  In  fact,  some  cloths  can  be 
lettered  without  any  preparation  whatever.  In  the 
case  of  leather,  before  coating  with  glaire,  wash 
the  entire  surface  with  paste-water,  and,  when  dry, 
give  two  coats  of  glaire,  allowing  the  first  to  dry 
before  applying  the  second.  Different  leathers 
require  slightly  different  treatment,  hut,  as  you 
have  not  specified  any  leather,  the  above  general 
instructions  may  help  you.  See  hack  numbers  of 
Work  for  much  on  this  subject.  Marcus  Ward  & 

I  Co.,  London  and  Belfast,  publish  copybooks  on  Illu¬ 
minated  Writing.  See  them.  So  do  Blackie  &  Son, 
Glasgow  and  Dublin. — G.  C- 

Model  Horizontal  Engine.  —  D.  G.  (No 
Address).— Such  drawings  as  you  ask  for  are  not 
to  be  bought,  but  an  intelligent  workman  could 
advise  yon  in  this  matter.  Diagrams  for  school  and 
lecture  purposes  are  sold  in  most  large  towns,  but 
these  would  be  of  no  use  in  matters  of  detail.— F.C. 

Machine  Construction  and.  Drawing.— Ajax. 
—This  subject  shall  be  taken  up  as  soon  as  a  compe¬ 
tent  writer  presents  himself. 

Small  Electric  Lamps — F.  H.  (Sheffield).— 
Electric  lamps  of  one  and  two  candle-power  can  be 
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obtained  from  all  dealers  in  electrical  sundries. 
Portable  electric  lamps  are  made  and  sold  by  Messrs. 
Cathcart,  Peto  &  Radford,  Hatton  Garden,  and  Mr. 
James  Pitkin,  Red  Lion  Street,  E.C.  I  cannot  say 
who  the  makers  are  of  the  lamps  in  use  by  the 
London  Omnibus  Company. — G.  E.  B. 

Electric  Launch.— W.  J.  W.  ( Wolverhampton ). 
— Space  cannot  be  spared  in  “  Shop  ”  for  a  descrip¬ 
tion  of  an  electro-motor  suitable  for  driving  a 
leasure-boat  to  carry  from  four  to  six  persons, 
uch  a  motor  cannot  be  conveniently  driven  by  a 
bichromate  or  any  other  primary  battery,  since  a 
large  number  of  very  large  cells  would  be  needed  to 
furnish  current  to  the  motor,  and  these  would  prove 
an  intolerable  nuisance  to  the  owner  and  the  occu¬ 
pants  of  the  boat.— G.  E.  B. 

Electric  Indicator.— P.  J.  M.  (Bristol). — Of 
course,  you  will  understand  that  the  terms  “cheap” 
and  “easy "are  comparative  terms,  having  a  dif¬ 
ferent  value  to  two  or  more  persons.  Would  you 
think  Is.  too  much  to  pay  for  the  parts  of  an  indi¬ 
cator?  If  not,  you  may  get  from  King,  Mendham 
&Co.,  Bristol,  their  K.M.B.  self-adjusting  pendulum 
movement  indicator  parts  for  this  sum,  and  the 
arts  can  be  easily  put  together  by  any  ordinary 
ell  fitter.  I  know  of  nothing  else  so  cheap  and 
easy.  Others  are  mentioned  in  their  illustrated 
price  list  and  guide,  price  6d. — G.  E.  B. 

Lamp  for  Boiler.— J.  W.  C.  ( Rolegate ). — If  you 
send  all  full  particulars  through  “  Shop,”  Thorough 
and  other  readers  will  be  benefited. 

Wood  Worms.— Anxious.— You  need  not  fear 
that  the  worms  are  still  in  the  wood,  as  they  either 
die  or  leave  it  when  the  sap  goes  out ;  at  any  rate, 
there  are  very  few  alive  by  the  time  the  timber  gets 
in  the  hands  of  the  user.  A  dock  clerk,  who  handles 
American  oak  every  day,  tells  me  he  has  never  seen 
a  live  worm  in  this  wood.  I  also  presume  that,  as 
you  are  going  to  use  the  wood  for  furniture,  it  is 
thoroughly  dry,  and  the  most  you  will  find  in  the 
holes  is  the  old  shells.— A.  J.  II. 

Mackintosh.— Enquirer  (Creice).— Under  the 
circumstances  related,  there  is  no  mode  of  over¬ 
coming  or  rectifying  the  evil  complained  of.  All 
that  can  be  done  is  to  provide  a  fresh  one  and  care¬ 
fully  keep  it  from  encountering  the  conditions  which 
have  acted  so  prejudicially  on  the  former.  Things  of 
this  kind  will  not  bear  contact. with,  or  exposure  to, 
the  substances  mentioned  without  injury  of  some 
kind  arising  either  to  the  colour  or  to  the  substance 
of  which  they  are  composed.  We  do  not  know  any 
means  which  could  be  adopted  to  obtain  what  is 
desired  or  that  would  not  produce  a  worse  evil  than 
that  desired  to  be  rectified.— C.  E. 

Brass  Plates.— R.  E.  M.  (Sunderland).— Before 
I  can  give  you  any  advice  on  the  subject  of  lacquer¬ 
ing  coloured  waxed  plates,  I  must  know  under  what 
conditions  you  require  the  lacquering  applied.  I 
may  as  well  tell  you  that  no  lacquer  that  I  am 
acquainted  with  will  protect  the  polish  of  brass 
when  exposed  to  the  weather,  ana,  according  to 
my  own  observations,  as  lacquering  is  done  nowa¬ 
days,  very  little  use  inside.  Perhaps  what  you  want 
is  a  highly-polished  surface  to  your  plates,  erro¬ 
neously  termed  “  lacquering.”  If  this  is  so,  you 
must  “finish”  the  plate  on  a  revolving  soft  buff, 
using  prepared  lime  as  a  polishing  medium.  This 
with  a  nice  bright  wax  is  all  you  need,  taking  par¬ 
ticular  care  that  the  plate  does  not  get  hot  while 
polishing.  There  is,  or  was,  a  company  in  Sheffield, 
who,  for  a  small  charge,  deposited  a  thin  film  upon 
silver  articles  which  protected  the  article  from  tar¬ 
nishing  and  discoloration  most  effectually ;  perhaps 
this  process  is  being  done  in  London. — N.  M. 

Stage  Draperies. —  Novice. —  You  will  find 
“Stage  Draperies:  Their  Painting  and ‘Manipu¬ 
lation’’  treated  in  No.  181,  p.  309,  Vol.  IY.  Theatri¬ 
cal  Limelight  Apparatus  and  other  Appliances  used 
for  Producing  different  Effects,  Transformation 
Scenery,  etc.,  articles  will  be  produced  shortly. 
I  am  pleased  to  know  that  former  articles  are 
so  much  appreciated.— W.  C. 

Plano  Iron  Frame.— Piano.— Yourpiano frame 
must  not  lie  on  the  braciDgs,  but  must  be  supported 
on  the  wrest-plank,  bent  side  screws  being  put 
through  the  flanges,  where  there  are  holes  made 
for  that  purpose.  The  soundboard  rests  on  slips 
of  wood,  and  is  suspended  between  the  bracings 
and  the  iron  frame.  If  your  iron  frame  rests  on  the 
soundboard,  you  will  have  no  tone  in  your  piano. 
If  you  refer  to  the  first  volume  of  Work,  you  will 
see  how  the  soundboard  is  made  and  attached;  the 
method  of  fitting  soundboard  for  iron  frame  piano 
is  exactly  the  same,  except  that  bridges  are  thicker, 
so  that  the  strings  clear  the  iron  frame.  You  will 
possibly  have  to  make  your  long  bridge  in  two  sec¬ 
tions,  so  as  to  clear  the  iron  bars  and  contract  the 
pins  on  this  bridge,  so  that  the  strings  clear  the 
sides  of  the  bars. — T.  E. 

Organette.— E.  H.  (Bethnal  Green).— We  think 
our  correspondent  might  obtain  the  information  he 
asks  from  any  large  paper  and  cardboard  manufac¬ 
turers  :  say,  Messrs.  Spicer  &  Son,  50,  Upper  Thames 
Street,  E.C.— G. 

Woven  Wire  for  Mattress  Frame.— Buckeye. 
— Write  to  Mr.  John  Turner,  Sheffield  Wire  Works, 
New  Surrey  Street,  Sheffield,  sending  him  a  dia¬ 
gram  of  the  mesh  required,  size  of  sheet,  and  gauge 
of  wire  you  wish  the  woven  piece  to  be  made.  Also 
send  full  particulars  of  the  manner  in  which  you 
propose  to  stretch  the  same,  so  that  he  may  be  able 
to  provide  for  the  extra  strain  in  that  direction. 
-N.  M. 


HI.— Questions  Submitted  to  Readers. 

*,*  The  attention  and  co-operation  of  readers  0/ W ore  are 
invited  for  this  section  of  “  Shop." 

Lawn  Arrangement.— Cam  writes  “  Could 
any  gardening  reader  give  me  designs  for  laying 
out  a  piece  of  lawn  (70  yds.  by  30  yds.)  in  a  geo¬ 
metrical  pattern,  with  beds,  walks,  and  turf?” 

“  Z.  F."  Monogram.— Constant  Reader  writes : 
— “  Will  any  kind  reader  of  Work  give  me  a  mono¬ 
gram  of  •  Z.  F.’  to  be  cut  in  ivory  for  box  top  inlay, 
and  say,  also,  where  I  can  get  the  ivory  for  same  ?  ” 

Punt.— C.  R.  (Acton,  TV.)  will  be  obliged  for 
working  diagrams  of  a  rowing  punt. 


IY.— Question  Answered  by  a  Correspondent. 

Camp  Cot. — Y.  D.  (Portsdown  Road)  writes : — 
“  Here  is  a  further  description  of  the  bedstead— vide 
‘Camp  Cot’— F.  K.  (Staveley)  (No.  167,  p.  174);  first 
part  of  description  was  in  No.  178,  p.  350 :  The  holes 
in  the  legs  for  the  top  rails  of  the  ends  should  be 
made  as  close  to  the  holes  for  the  long  side  poles  as 
ossible,  so  that  the  leather  or  canvas  bottom  may 
e,  when  strapped,  as  near  as  possible  the  same 
level  at  the  ends  as  at  the  sides.  All  ‘removables’ 
to  have  tapering  ends,  all  of  which,  and  the  respec¬ 
tive  holes  they  fit,  are  to  be  marked  to  correspond 
each  with  each.  I  cannot  describe  the  best  way  to 
make  fixtures  of  the  four  end  rails  to  the  legs,  and 
am  not  at  all  sure  that  they  must  be,  though  prob¬ 
ably  better  as  such.  To  keep  the  pillow  on,  a  narrow 


strip  of  board,  for  instance,  with  a  hook  at  each  end 
to  slip  into  screw-eyes  in  the  legs.  The  buckles  on 
short  straps  to  be  sewn  underneath,  and  the  corre¬ 
sponding  straps  on  the  top.  I  suggest  that  the 
bottom  might  be  made  of  leather,  this  being  strong, 
and  can  be  kept  clean  and  supple  with  soft  soap  or 
saddlers’  composition.  Also,  that  an  economical 
way  to  get  it  made  might  be  to  buy  two  or  threo 
sheepskins  properly  cured  (minus  the  wool),  and 
give  them  to  a  humble  worker  in  leather  to  cut  out 
and  fit,  etc.,  as  high  (saddlers')  finish  seems  un¬ 
necessary.  I  enclose  a  few  ‘  helps  ’  for  the  artist.  If 
you  intend  to  sit  on  bedstead,  have  the  side  poles 
strong  accordingly.  I  could  tell  you  of  a  way  to  fix 
very  good  and  portable  mosquito  curtains  to  it.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre¬ 
spondents,  andanswers  only  await  space  in  Shot,  upon  which 
there  is  great  pressure H.  L.  (Norwich) ;  It.  A.  db  P.  (South 
Kensington ) ;  E.  R.  ( Everton ) :  O.  O.  (Sheffield) ;  A.  J.  H.  ( London , 
N.);  P.  J.  W.  ( Liverpool );  W.  T.  T.  {Sunderland);  A.  G.  (St. 
A  Ilians) :  J.  0.  (St.  Helens ):  M.  D.  (Blackburn) ;  J.  H.  (Holyhead); 
C.  W.  w.  (Southsea);  A.  H.  B.  (Canonbury) ;  G.  M.  K.  (Hall); 
A.  A.  S.  (Ipswich) :  A.  H.  , Manchester ) ;  Gamma  ;  J.  E.  L.  (Ban- 
don):  T.  B.  (Failsworth);  H.  C.  (Dorchester);  E.  C.  ( Smeeth ); 
W.  M.  (Qarsington)  i  II.  F.  ( Liverpool );  W.  J.  W.  (New  Kent 
Road);  Jumbo  ;  G.  M.  ( Hendon ,  Sunderland) ;  G.  H .(Patricro/t) ; 
A  Young  Engineer:  T.  E.  i Creetown ,  N.B.);  J.  W.  T.  ( Hun¬ 
tingdon j;  vSign  ;  A  Rkadku;  A.  R.  (Scorrier);  Amateur; 
C.  H.  B.  (Blackpool);  J.  B.  (Norden)  ;  T.  T.  B.  (Bristol):  W.  H. 
(Bristol):  Anxious;  Egroge;  F.  H.  K.  (Brighton) ;  Model- 
maker;  K.  Ij.  Y.  (Lincoln):  M.  P.  (Glasgow) ;  I,auil<ernkst; 
F.  J.  K.  ( Tufncll  Park):  W.  H.  T .  (London,  E.C.) ;  Samuel; 
Out  of  Know;  Engineer;  Wire;  T.  &  W.  (Manchester) ; 
w.  c.  M.  (Norwood) ;  A  Reader  from  No.  l ;  Manchester 
and  Stockport  chemical  Co.  ( Stockport >;  Bunker;  H.  h. 
( Sheffield >;  Walthamstow;  Harry:  Collector;  A  Con¬ 
stant  Subscriber  ;  R.  C.  (Dublin) ;  R.  T.  T.  (Fromc). 


“WORK”  PRIZE  SCHEME. 
FIFTH  COMPETITION. 

“ Domestic ,  Commercial ,  or  Scientific 
Application  of  Electricity  ”  Com¬ 
petition. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest.  We  invite  competition  for  the 
following  prizes — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1 ; 

l'or  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 


tion  of  electricity  to  some  domestic,  com¬ 
mercial,  or  scientific  use.  This  application 
may  be  on  a  large  or  small  scale,  to  take 
effect  on  land,  sea,  or  in  air — the  main  con¬ 
ditions  being  the  newness  and  practical 
possibilities  of  the  suggestion. 

Conditions  and  Rules  of  the  “Elec¬ 
tricity  Suggestion”  Competition. 

Ail  Descriptions  to  bear  the  Wokk  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer’s  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  should  be  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts, 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition,  provided  the  description 
be  sufficiently  in  detail  to  convey  a  full  idea  of 
the  article  suggested. 

In  the  work  of  judging  regard  will  he  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any 
others,  to  he  published,  if  desired  by  the  Editor, 
in  Work,  hut  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Drawings  to  he  retained 
by  the  competitors,  as  in  no  case  can  the  return 
of  MSS.  he  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection,  or  decision, 
as  determined  upon  by  him  is  to  he  final. 

All  manuscripts  intended  for  the  “Elec¬ 
tricity  Suggestion  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  k  Co.,  Ld.,  Ludgate  Hill,  London, 
E.C.  They  must  reach  him  on  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  r 

The  Capitaino  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  [9  R 

Joiner’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss£,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  540  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [3  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each.— 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.  — New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Fretwork  Competition.— 11  Prizes  in  Cash,  and  a 
Silver  Medal  to  be  given  for  best  articles  of  Fretwork. 
Entry  form  and  particulars,  one  stamp.  List  of  miniatures, 
with  500  Illustrations,  free  for  six  stamps. — Tulloch,  Red 
House,  Millfield,  Sunderland. 

Turning  Designs,  accurately  drawn,  1st  and  2nd 
Series,  is.  7d.  each,  post  free. — Walker,  Newton  Road, 
Ipswich. 

Cycle  Making  for  Amateurs.— Humber  models, 

Crypto  models  ;  working  drawings,  6d.  each.  Price  lists  of 
materials  and  accessories,  id. — A.  Craig,  Engineer,  Tre¬ 
velyan  Road,  Tooting. 

ArchitecturaL  —  Gwilt’s  “  Encyclopaedia,”  Tam’s 
“Scier.ce  of  Building,”  “  Students’ Guide  to  Measuring” 
Perfectly  new.  Half  price. — Keys,  Triangle,  Bournemouth. 

Photographic  Requisites.— Remains  of  dealer’s 
stock  at  half  cost.  List,  one  stamp. — Keys,  Triangle, 
Bournemouth. 

"WoTtK. — Wanted,  Vols.  I.,  II.,  III.,  not  bound  pre¬ 
ferred.  State  lowest  price  to  R.  F.  Pe*.niger,  Blots, 
F  ranee. 
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W  ORTH  A  aUINEA  A  BOX. 


BEECHAM’S 

oil  T5i1imio  rtinA  AT  AfTr/ 


PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECH  AM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Poxes,  9\d.,  Is.  l\d.,  &  2s.  9d.  each.  Full  directions  with  each  box. 


BEECHAM’S  T  O  O  T  K  A  S  T  E  . 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
Proprietor,  for  ONE  SHILLING ,  postage  paid , 


“A  Fine  Tobacco.” 


Sold  only  in  i-oz.  Packets,  and  2,  4,  8-oz.,  and  i-lb.  Tins, 

which  keep  the  Tobacco  in  fine  Smoking  Condition. 

BEAUTIFULLY  COOL  and  SWEET  SMOKING. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 


Players  Navy-Cut  Cigarettes. 

In  Packets  containing  12,  and  Tins  containing  21,  50,  and  100. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON  SWINE  ESSENCES, 

These  Essences  produce  in 
a  few  minutes  a  delicious  T ara- 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry^ 
Black  Currant,  Lime  Fruit, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  of 
Splendid  Beer,  refreshing  and' 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle- 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON', 
Nottingham. 
ESTABLISHED  1861. 

TglKISliBiESOES.  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT- 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £,soo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BIRKBECK  FREEHOLD  LaNO 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 

Watch  and  Clock-makers’  Handbook. 

By  F.  J.  Britten.  Eighth  Edition.  400 
Engravings.  5s.  ;  by  post,  5s.  5d. — E.  &  F.  N. 
Spon,  and  of  the  Author,  35,  Northampton 
Square,  London,  E.C. 


Every  Watchmaker  and  Jeweller  should  read  the 
Horological  Journal,  3d.,  monthly  (Simpkin).  Annual 
subscriptions,  4s.,  beginning  with  any  month,  may  be  sent 
to  the  Secretary,  35,  Northampton  Square,  London,  E.C. 

ENLARGEMENT  OF 

CasselFs 

Family  Magazine 

to  SO  Pages  Monthly, 

With  the  DECEMBER  PART,  1892,  price  7d. 

The  success  of  Cassell’s  Family  Magazine 
has  been  so  pronounced  that  its  circulation 
has  more  than  quadrupled  in  recent 
years. 

Messrs.  Cassell  &  Company  have  now  deter¬ 
mined  to  permanently  enlarge  the  Maga¬ 
zine,  without  increase  of  price,  by  the 
addition  of  16  Pages  Monthly,  commencing 
with  the  December  Part,  1892.  By  means 
of  the  additional  space  thus  placed  at  his  disposal, 
the  Editor  has  been  enabled  to  arrange  for  a  series 
of  New  Features  of  the  highest  importance  and 
interest,  and  the  Programme  for  the  coming  year 
will,  it  is  believed,  surpass  in  attractiveness  any 
which  have  hitherto  been  issued. 

*  *  Prospectuses  may  be  obtained  of  all  booksellers,  by 
whom  orders  the  December  Part  are  now  receded. 


MASON'S  NON-INTOXICATING  BEER. 
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TOOLS!  MECHANICAL  TOOLS  1 


GENTLEMEN’ 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


Melhuishs 


LARGE 


* 


CONTAINS  OVER 


MO  Illustrations 


CATALOGUE 


THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J.  H.  S  K  I  TV  KT  E5  3E£  «8&  CO., 

Mamifacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Now  Ready,  our  New  Fretwork  Catalogue  for  Season  1892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Frecwood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition).  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOE,  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d. ,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


of  LABOUR-SAVING 

________ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  '“■pi  / 

Parcels  Post.  J&.  f 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1834.  GOLD  MEDAL  1890. 

MELHUISH  SOWS  &  C  o.9 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  Guaranteed  Pure. 


POST  FREE  ON  APPLICATION. 

CASSELL’S  CLASSIFIED  CATALOGUE . 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattem 
sheet, post  free.  MONOGRAMS: 
2-lettcr,  is.  each;  3-letter, ss.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


No.  567. 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur,  May, 
’92,  contains  200  New  Engravings.  6d.  monthly. 

HENRY  ZILLE3  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  IELC- 


3§jm)Cry£Af  AWAY 


niVEN  AWAY  !  —  Your  Name  in  n-.at  Rubber  Type. 
xJT  your  Monogram,  bottle  of  Endorsing  Ink.  two  Pa. is, 

Box,  and  Ink  Distiioutor  for  9d.,  post  free;  with  Mark¬ 
ing  Ink, 

la.  3d. 

Worth  tre¬ 
ble  amount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp,  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  9d.  Watcb  case,  beautifully  chased, 
with  Name  and  Ad  Iress  Stamp.  Is.  ;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  pancr  and 
address  — Crystal  Palace  (John  Bond's)  Gold  Medal 
MARKING  INK  Works,  75,  Southgate  Road.  London,  N. 


SILVER,  PLATE,  BRASS,  STEEL,  &c. 

“Silico”  is  a  thin  liquid  enamel,  finer  than  varnish, 
easily  applied  to  all  polished  metals,  dries  in  a  few  minutes, 
and  forms  a  smooth  invisible  film  that  not  only  protects  the 
metals  from  rust  or  tarnish,  but  preserves  the  brilliant  appear¬ 
ance.  1 1  will  not  injure  the  richest  metal,  and  can  easily  be  re¬ 
moved  if  desired.  As  supplied  to  Government,  Museums,  etc. 

Bottles  with  brush,  Is.,  from  Cycle  Depots,  Ironmongers, 
Stores,  &c.,  or  post  free  Irom 

SILICO  ENAMEL  CO., 

97,  HAMPSTEAD  ROAD,  LONDON,  N.W. 

(See  Notice  in  “  Work,"  At/gust  22,  1891). 


“WORK”  Prize  Competition  COUPON. 

“ELECTRICITY  SUGGESTION”  COMPETITION. 

This  Coupon  is  to  be  Cut  Out  by  Competitors  and  Pasted  on  the 
First  Page  of  their  MS.,  as  mentioned  in  this  Number  of  "Work." 

1  i 

LEE’S  ILLUSTRATE!}  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes.  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes.  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  <Scc., 
&«.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send /or  Illustrated  Catalogue,  150  Illustrations,  price  6;.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tiae  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203.  SHAFTESBUKY  AVENUE,  W.C . 

(Late  of  76,  HIGH  HOLiORN). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  i88<*  Please  name  this  Paper  when  writing. 


HENBT  Mn^KTiiS, 

MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
$-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Now  Ready,  Vol.  III.,  price  5s. 

j  Cassell’s  Storehouse  of  Genera!  Information. 

Fully  Illustrated  with  High-class  Wood  Engravings,  and 
with  Maps  and  Coloured  Plates.  Cloth  gilt. 


CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


BEST  QUALITY  TOOLS 


should  send  to 

H.  OSBORN,  zr. 

List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  6d., 
j  which  sum  is  allowed  off  first  order  for  10s.  or  upwards. 


Printed  and  Published  by  Casselt  Company,  Limited.  La  Belle  Salvage,  London.  E.O. 
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WORK  WORLD. 

Japan  has  twelve  electric  light  stations 
supplying  electricity  for  light  and  power. 

*  * 

The  total  output  of  gold  from  the  mines 
of  the  world  for  last  year  was  6,033,000  oz. 

*  # 

The  Yorkshire  Miners’  Association  Coun¬ 
cil  propose  a  general  week’s  holiday  at 
Christmas  for  all  miners. 

*  # 

The  hours  of  work  for  women  in  French 
factories  is  henceforth  limited  to  eleven 

hours  a  day. 

*  # 

The  Durham  miners  have  voted  against 
a  legal  compulsory  eight  hours’  day,  only 
12,684  voting  for  eight  hours,  whilst  28,217 
voted  against  it. 

*  * 

A  new  use  for  paper  pulp  has  been  dis¬ 
covered  in  Germany.  By  a  special  process 
the  pulp  is  compressed  in  moulds,  and 
hardened  to  form  artificial  teeth. 

*  * 

Earl  Russell  has  commenced  business  as  a 
general  contracting  electrical  engineer.  He 
has  had  considerable  experience  in  electrical 
work  whilst  acting  as  business  manager  to  a 
firm  of  electrical  engineers. 

#  * 

A  new  American  reaping,  thrashing,  and 
bagging  machine  has  been  tried  on  most  of 
the  big  farms  in  North  Dacota  with  great 
success.  Each  machine  will  harvest  over 
sixty  acres  of  corn  in  one  day. 

#  # 

A  new  process  of  tanning  by  electricity  is 
used  on  the  skins  of  stray  dogs  in  Paris.  The 
skins  are  transformed  into  leather  in  a  much 
shorter  time  by  electricity  than  by  the  old- 
time  tanning  methods. 

#  * 

The  cost  of  the  biggest  firework  display  the 
world  has  yet  seen,  which  took  place  recently 
at  the  inauguration  of  the  exhibition  build¬ 
ings,  Chicago,  was  £6,000.  Over  a  million 
people  witnessed  the  display,  which  was 
provided  by  a  London  firm. 

#  * 

Workmenof  a  large  Tyne  shipyard  recently 
requested  to  work  three-quarter  time  in 
order  that  all  the  operatives  might  be  em¬ 
ployed,  firmly  resolved  that  25  per  cent,  of 
them  should  be  paid  off  so  that  the  other 
75  per  cent,  would  be  employed  on  full  time. 


Persons  using  an  electric  search-light  can¬ 
not  discover  the  approach  of  a  boat  painted 
dead  black  if  the  sea  is  calm.  Calm  water 
does  not  reflect  the  rays  of  an  electric  light, 
but  appears  almost  black,  and  the  black  boat 
is  lost  in  the  surrounding  blackness. 

*  * 

The  straw-plaiting  industry  of  England  is 
carried  on  principally  in  the  counties  of 
Bucks,  Beds,  and  Herts,  and  gives  employ¬ 
ment  to  from  4,000  to  5,000  men,  and  about 
500,000  women  and  children.  As  this  is 
a  home  industry,  the  employment  is  but 
partial.  #  # 

American  and  Austrian  newspaper  pro¬ 
prietors  are  employing  electro-motors  for 
driving  their  printing  machinery,  and  report 
complete  success.  The  Vienna  Fremdenblatt 
is  printed  by  power  derived  through  an 
electro-motor  from  the  mains  of  the  electric 
light  company. 

*  # 

At ’Aspen,  Colorado,  U.S.A.,  the  electric 
light  is  maintained  by  water-power.  The 
electric  light  company  have  recently  erected 
plant  to  furnish  power  for  mining  operations 
in  the  district.  The  dynamos  are  to  be 
driven  by  five  250  h.-p.  Pel  ton  water-wheels, 
worked  by  a  356  ft.  head  of  water  brought 
through  30  in.  pipes. 

*  * 

A  German  chemist  has  discovered  fhat 
silver  can  be  separated  from  copper  and  bis¬ 
muth  in  a  nitrate  solution  of  these  metals, 
and  mercury  in  the  mercurous  state  from 
copper,  bismuth,  and  arsenic,  dissolved  in 
weak  nitric  acid,  by  electrolysis,  using  a  weak 
current  of  electricity  at  a  pressure  of  only 
T35  volts. 

*  * 

In  a  Japanese  invention,  to  enable  mem¬ 
bers  of  the  House  of  Representatives  to  vote 
without  leaving  their  places,  an  electrical 
button  is  pressed  by  the  voting  member,  and 
a  corresponding  ball  is  discharged  into  a 
receptacle  behind  the  President’s  chair. 
After  the  balls  have  been  counted  they  are 
electrically  returned  to  a  storage  chamber, 
ready  for  the  next  division. 

A  boat  of  novel  construction  has  been 
recently  built  at  Glasgow.  Two  thin  sheets 
of  Siemens-Martin  steel  were  pressed  to  the 
exact  shape  and  size  required,  and  riveted 
together  with  a  bulb  steel  between  them, 
forming  the  stem,  keel,  and  stern-post.  I  he 


gunwale,  streaths,  and  bottom  bars  are  fitted 
in  the  usual  manner,  and  a  strong  hook  and 
ring-bolt  is  fixed  at  each  end  for  mooring 
purposes.  *  * 

The  diminution  in  lighting  power  of  an 
electric  incandescent  lamp  is  partly  due  to 
the  deposit  of  a  carbon  film  on  the  interior 
of  the  bulb.  This  “  age  coating  ”  is  most  pro¬ 
nounced  in  the  early  life  of  the  lamp,  and  is 
greatest  in  lamps  of  high  initial  efficiency. 
The  loss  in  transparency  of  the  bulb,  after  a 
run  of  from  800  to  900  hours,  varies  from  15 
to  20  per  cent.,  being  greatest  in  the  most 
efficient  lamps. 

#  * 

A  new  alloy,  resembling  gold,  remains 
unaltered  even  in  colour  after  prolonged  ex¬ 
posure  to  air,  containing  ammoniacal  or  acid 
vapours.  It  consists  of  100  parts  copper  to 
6  of  antimony.  When  first  mixed,  the  alloy 
would  cool  with  a  porous  structure,  but  this 
is  prevented  by  a  flux  of  charcoal,  mag¬ 
nesium,  and  calcspar  put  in  the  crucible  ;  it 
can  be  cast,  rolled,  hammered,  and  soldered 
like  gold,  and  is  of  greater  solidity. 

#  # 

If  the  bottles  used  in  this  country  alone 
were  made  at  home,  it  would  find  work  for 
20,000  people.  From  three  to  five  thousand 
gross  of  bottles  are  said  to  be  imported  every 
week  to  the  detriment  of  the  English  manu¬ 
facturers  and  artisans.  These  bottles,  by 
some  curious  oversight  in  the  Merchandise 
Marks  Act,  are  not  compelled  to  be  marked 
with  their  place  of  origin,  and  it  is  hard  to 
distinguish  whether  they  are  English  or 
foreign.  It  is  time  this  was  altered. 

*  * 

The  Balubans,  in  Central  Africa,  have  a 
good  local  reputation  as  iron-workers.  They 
find  bog-iron  ore  on,  or  very  little  under,  the 
surface  of  the  ground.  Their  smelting  fur¬ 
naces  are  of  clay,  6  ft.  to  10  ft.  high,  conical 
in  shape,  and  40  in.  to  60  in.  diameter  at  the 
base.  The  ore  is  tipped  in  at  the  top,  and 
charcoal  fed  in  through  basin-like  side  open¬ 
ings,  which  also  receive  a  continuous  air- 
blast  ;  the  iron  and  slag  are  removed  from 
the  bottom  of  the  furnace  every  eight  or 
twelve  hours,  according  to  the  heat  attained. 
The  bellows  supplying  the  blast  consist  of  a 
block  of  wood  about  20  in.  long,  hollowed  out, 
and  fitted  with  a  funnel  head  of  clay.  At 
the  lower  end  are  two  openings,  over  which 
skins  are  stretched.  Motion  is  imparted 
through  two  small  rods. 
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CHEMICAL  APPARATUS  :  HOW  TO 
MAKE  AM)  USE  IT. 

BY  H.  B.  STOCKS. 

Support  for  Condenser — Clamp  and  Boss — 
Apparatus  for  Chlorine,  etc.— Apparatus 
for  showing  Solubility  of  Gases — Method 
of  showing  Action  of  Sulphuretted  Hy¬ 
drogen  upon  Metallic  Soiutions — Appa¬ 
ratus  for  Sulphuric  Acid,  Nitrogen, 
Ammonia,  Nitric  Acid — Tube  Retort  and 
Receiver  —  Filtration  —  Methods — Filter- 
paper  —  Filter-cutters  —  Filter-stands  — 
Funnels. 

For  supporting  a  condenser  a  special  stand 
is  not  really  necessary.  It  may  be  supported 
from  a  retort-stand 
by  means  of  a  cop¬ 
per  wire  or  stout 
string,  and  may 
then  be  inclined  in 
any  direction  (Fig. 

1),  or  a  damp  and 
boss  may  be  at¬ 
tached  to  the  retort- 
stanch  These  will 
be  found  very  use¬ 
ful,  not  only  for 
holding  a  con¬ 
denser,  but  for  re¬ 
torts,  flasks,  etc. 

The  two  articles 
above  named  are 
seen  at  Fig.  2,  a 
being  the  boss  and 
b  the  clamp.  The 
boss  will  have  to 
be  cast  in  brass, 
and  it  has  two 
thumb-screws  and 
two  slots  at  right 
angles  to  one  an¬ 
other — one  to  grip 
the  retort  -  stand, 
and  the  other  to 
grip  the  rod  of  the 
clamp.  A  boss  may 
be  bought  for  about 
Is.  6d. 

The  clamp  may 
be  made  by  anyone. 

The  three  portions, 
c,  d,  e,  are  made 
of  hard  wood,  3  in. 

X  2  in.  X  1  in., 
two  of  them  being 
slotted  out  to  grip 
the  article  intended 
to  be  held. 

Procure  a  4  in. 
screw,  and  file  off 
the  head  ;  make  a 
hole  for  it  in  d, 
and  screw  it  in 
firmly,  taking  care 
not  to  split  the 
wood.  Procure  also 

a  screw  for  window  fastening,  about  2*- 
in.  long,  and  a  little  thick  copper  wire. 
Place  c,  D,  e  together,  and  bore  two  holes 
one  on  each  side  of  the  slot,  clear  of 
the  screw,  right  through  the  three  pieces ; 
also  in  the  centre  of  A  bore  a  hole  for  the 
thumb-screw,  and  let  in  the  brass  plate 
which  accompanies  it.  Make  the  two  holes 
in  d  a  little  larger,  so  that  it  will  easily  slip 
upon  the  copper  wire.  Push  a  piece  of 
copper  wire  through  all  the  holes,  and  flatten 
it  at  top  and  bottom,  after  leaviug  about 
1^  in.  for  the  clamp  to  move.  Turning  the 
screw  will  then  draw  e  towards  D,  thus 
gripping  the  object.  A  small  piece  of  sheet 
brass  let  into  d  under  the  point  of  the  screw 
will  lessen  the  wear  at  that  place. 

Chlorine  and  hydrochloric  acid  may  be 


made  in  the  apparatus,  which  is  seen  at 
Fig.  4,  and  consists  of  a  20  oz.  flask  (costing 
9d.),  a  safety  funnel  (costing  5d.),  bent  tube, 
and  the  wash-bottle  from  the  hydrogen 
apparatus.  The  safety  funnel  is  intended 
to  prevent  any  of  the  gas  entering  the  room; 
and  the  preparation  of  these  gases  would  be 
much  better  carried  out  in  the  open  air,  as 
chlorine  especially  is  dangerous  when  in¬ 
haled.  The  collection  of  the  gases  is  some¬ 
what  different  to  those  I  have  described.  As 
they  are  so  soluble  in  water  they  are  col¬ 
lected  by  displacement ;  being  heavier  than 
air,  they  displace  the  air  in  the  jar,  and  after 
a  short  time  the  glass  plate  may  be  placed 


Chemical  Apparatus.  Fig'.  1.— Condenser  supported  by  String.  Fig.  2. — Clamp  and  Boss.  Fig.  3.— 
Boss.  Fig.  A — Apparatus  for  Chlorine,  etc.  Fig.  5. —Apparatus  for  showing  Solubility  of 
Gases.  Fig.  6.— Apparatus  for  showing  Action  of  Sulphuretted  Hydrogen  upon  Solutions. 
Fig.  7.— Apparatus  for  Sulphuric  Acid.  Fig.  8. — Appvratus  for  Nitrogen.  Fig.  9. — Tube  for 
showing  Composition  of  Air.  Fig.  10. — Apparatus  for  Ammonia  Fig.  11. — Apparatus  for  Nitric 
Acid.  Fig.  12. — Tube  Retort  and  Receiver.  Fig.  13.— Filter-cutter.  Figs.  14, 16,  16. — Supports 
for  Funnels.  Fig.  17.— Wood  Frame  for  Filtration.  Fig.  18.— Filter-paper  ready  for  Funnel. 


over  the  jar.  Take  care  to  grease  the  mouths 
of  the  jars  and  the  glass  plates,  to  prevent 
leakage. 

To  show  the  solubility  of  hydrochloric 
acid  in  water,  procure  a  large  white  glass 
bottle,  a  cork  to  fit,  and  a  piece  of  glass 
tubing  2  ft.  long.  Draw  the  tube  out  to  a 
point  in  the  manner  already  described,  bore 
a  hole  in  the  cork,  and  push  the  tube 
through,  so  that  the  point  is  just  out  of  the 
cork.  Fill  the  bottle  with  the  dried  gas, 
and  for  this  purpose  place  a  little  strong 
sulphuric  acid  in  the  wash-bottle  instead  of 
water.  When  the  jar  is  full  of  the  gas, 
insert  the  cork,  with  the  point  of  the  tube 
inside  the  bottle ;  place  a  little  plug  on  the 
open  end  of  the  tube  (a  short  piece  of  rubber 
tube  with  a  piece  of  glass  rod  in  one  end  is 


suitable);  suspend  the  bottle  over  a  basin 
containing  water  coloured  with  a  little  blue 
litmus  solution,  into  which  tiie  tube  dips. 
Now  take  off  the  plug  and  shake  the  bottle 
a  little.  A  fine  fountain  will  play  inside 
the  bottle,  owing  to  the  vacuum  produced 
by  the  gas  dissolving,  and  the  litmus  will 
change  to  red,  showing  the  acid  nature  of 
the  gas. 

The  same  apparatus  will  do  to  show  the 
solubility  of  ammonia  gas.  The  litmus  in 
the  basin,  being  coloured  red,  will  change  to 
blue  in  the  bottle,  showing  the  alkaline 
nature  of  the  gas. 

The  preparation  of  sulphuretted  hydrogen 
should  also  be  car¬ 
ried  out  in  the  open 
air,  as  its  odour  is 
not  very  pleasant, 
to  say  the  least  of 
it.  The  apparatus 
used  is  the  same 
as  that  for  hydro¬ 
gen,  or,  for  small 
quantities,  the  tube 
apparatus  I  have 
described.  It  is 
soluble  in  water, 
and  therefore  must 
be  collected  by  dis¬ 
placement,  in  the 
same  manner  as 
chlorine. 

The  chief  interest 
of  sulphuretted  hy¬ 
drogen  is  its  value 
as  a  test.  As  with 
many  metallic  solu¬ 
tions,  it  gives  pre¬ 
cipitates  of  various 
colours.  To  show 
this  to  the  best 
advantage,  lit  up  a 
number  of  small 
wash-bottles,  simi¬ 
lar  to  the  one  de¬ 
scribed,  and  connect 
them  together  by 
means  of  rubber 
tube — the  first  one 
to  the  gas  genera¬ 
tor  and  the  last 
one  to  a  glass  of 
water. 

Into  the  wash- 
bottles  put  solu¬ 
tions  of  (1)  tartar 
emetic  (antimony 
potassium  tartrate), 
(2)  lead  acetate 
(sugar  of  lead),  (3) 
stannous  chloride 
(tin-salts),  (4)  zinc 
sulphate,  made  al¬ 
kaline  with  am¬ 
monia  ;  pass  the 
colours.  Sulphurous 
same  apparatus  as 


j  gas,  and  notice  the 
j  acid  is  made  in  the 
!  chlorine,  and  collected  in  the  same  manner. 
I  Sulphuric  acid  is  made  on  the  large  scale 
by  bringing  together  sulphurous  acid,  nitric 
acid,  and  water  in  large  leaden  chambers. 
Now  this  process  of  manufacture  may  be 
imitated  on  a  small  scale,  in  a  similar  manner 
to  that  used  some  time  ago,  when  the  acid 
was  5s.  or  6s.  per  pound.  It  is  now  only 
2d.  or  3d.  per  pound. 

In  place  of  the  leaden  chamber,  we  will 
have  a  half-gallon  wide-mouthed  bottle.  A 
large  cork  is  required,  bored  with  four  holes, 
each  containing  a  bent  glass  tube.  Connect 
one  of  these  to  the  sulphurous  acid  apparatus, 
one  to  a  flask  containing  nitre  and  sulphuric 
acid,  and  heated  so  as  to  give  off  nitric  acid, 
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and  one  to  a  flask  containing  water ;  the 
fourth  tube  is  left  open  for  air.  If,  now, 
sulphurous  acid  and  nitric  acid  are  allowed 
to  pass  into  the  bottle,  the  “  chamber  ”  crys¬ 
tals  are  seen ;  and  on  boiling  the  water  in 
the  flask  these  are  dissolved,  red  fumes  of 
nitric  oxide  are  formed,  and  the  liquid  at 
the  bottom  of  the  bottle  is  dilute  sulphuric 
acid,  which  may  be  shown  by  its  redding 
litmus  sol  and  by  giving  a  white  precipitate 
with  barium  chloride. 

Nitrogen  is  usually  prepared  from  air 
which  consists  of  four-fifths  of  this  element 
and  one-fifth  of  oxygen.  As  phosphorus 
burns  readily  in  oxygen,  we  may  take  the 
whole  of  the  latter  element  away,  leaving 
the  nitrogen. 

The  apparatus  is  very  simple,  and  con¬ 
sists  of  a  bung  or  flat  cork,  on  which  is 
placed  a  small  porcelain  capsule  or  the  lid 
of  a  porcelain  crucible.  This  is  floated  upon 
the  water  in  the  pneumatic  trough  ;  a  bit  of 
phosphorus,  dried  by  pressing  (not  rubbing) 
between  blotting-paper,  is  dropped  upon 
the  capsule,  set  lire  to,  and  a  wide-mouthed 
jar  placed  over  it  in  the  trough.  After  the 
fumes  have  subsided,  the  residual  gas  is 
nitrogen. 

To  show  the  composition  of  the  air,  a 
tube,  18in.  long  and  £in.  in  diameter,  is  sealed 
at  one  end,  as  for  a  test-tube.  It  is  then 
divided  into  five  equal  portions  by  rubber 
bands  on  the  outside,  and  a  good  cork  fitted 
to  the  open  end.  A  small  piece  of  phos¬ 
phorus  is  dried,  and  placed  about  2  in. 
from  the  open  end  of  the  tube.  The  cork 
is  tightly  inserted,  and  the  phosphorus 
slightly  warmed,  and  as  soon  as  melted, 
shaken  down  to  the  bottom  of  the  tube.  It 
will  take  fire  in  its  course,  and  when  the 
flame  has  disappeared,  place  the  corked  end 
of  the  tube  into  water,  withdraw  the  cork, 
and  pour  water  on  the  tube  to  cool  it.  Again 
insert  the  cork  under  the  water,  so  as  to 
keep  in  the  tube  the  water  which  has  risen  ; 
then  notice  the  height  of  the  water  in  the 
tube.  It  will  be  at  the  first  elastic  band, 
showing  that  one-fifth  of  the  air  has  dis¬ 
appeared.  This  one-fifth,  as  before  stated, 
is  oxygen. 

Ammonia  may  be  prepared  in  the  appa¬ 
ratus  shown  at  Fig.  10,  which  consists  of 
the  flask  used  for  oxygen,  a  tube,  and  gas- 
jar.  It  will  be  noticed  that  ammonia  is  col¬ 
lected  by  displacement,  being  very  soluble 
in  water.  Being  also  lighter  than  air,  it 
displaces  the  air  downwards  in  an  inverted 
gas -jar. 

Nitric  acid  is  prepared  in  the  apparatus 
shown  at  Fig.  11,  and  consists  of  a  10  oz. 
retort  (costing  7d.)  and  a  flask  (that  used 
for  oxygen  will  do),  the  flask  being  kept 
cool  by  water  in  a  basin.  The  nitric  acid 
distils  over  from  the  materials  in  the  retort, 
and  is  received  in  the  flask,  which  is  called 
the  receiver. 

When  it  is  required  to  distil  very  small 
quantities  of  nitric  acid  or  any  other  liquid, 
the  tube  retort  and  receiver  (Fig.  12),  made 
of  hard  glass  tube  |  in.  in  diameter,  may  be 
used.  These  may  be  made  by  anyone  who 
has  exercised  himself  in  glass-blowing,  in  a 
similar  manner  to  that  I  have  described  in 
former  papers. 

Having  now  gone  over  a  little  of  the 
ground  required  by  those  studying  ele¬ 
mentary  chemistry,  and  described  the  appa¬ 
ratus  used  in  preparing,  collecting,  and 
testing  gases,  etc.,  I  intend  giving  a  few 
examples  of  apparatus  which  are  in  general 
use  for  many  purposes  in  chemical  labora¬ 
tories. 

Everyone  knows  what  a  filter  is.  It  is 
usually  a  very  unwieldy  article,  intended  to 


filter  and  purify  water,  which  it  rarely  does. 
Chemists  never  use  these  filters.  If  a  coarse 
filtration  is  all  that  is  necessary,  a  piece  of 
cotton  is  spread  upon  a  wood  frame  (Fig.  17), 
and  held  there  by  a  number  of  pins 
fastened  into  the  wood.  The  frame  is 
supported  over  a  dish,  which  catches  the 
liquid. 

The  general  method  of  filtration  is  by 
means  of  a  funnel  containing  a  filter-paper. 
Filter-paper  is  very  similar  in  appearance 
to  fine  blotting-paper,  and  for  qualitative 
work  white  blotting-paper  will  do  quite  as 
well.  Filter-papers  are  cut  to  a  circular 
shape,  and  for  this  purpose  filter-cutters  will 
be  required.  These  are  merely  pieces  of  tin¬ 
plate  cut  to  a  triangle,  with  a  rounded  base, 
and  having  the  sides  turned  up  about  f  in. 
The  filter-paper  to  be  cut  is  folded  twice 
and  placed  in  the  cutter,  and,  by  means  of 
scissors,  the  ends  projecting  beyond  the  tin¬ 
plate  are  cut  off.  The  fiiter  is  then  taken 
out,  opened  in  the  manner  shown  at  Fig.  18, 
and  placed  in  the  funnel,  which  should  be 
larger  than  the  filter-paper — never  vice  versd. 
Convenient-sized  cutters  will  be  1^  in.,  2  in., 
and  3  in.,  giving  filter-papers  double  that 
diameter.  The  funnels  required  for  these 
papers  will  be  2i  in.,  3  in.,  and  4  in.  in  dia¬ 
meter,  costing 2gd.,  3d.,  and  4d.  respectively. 

A  filter-stand  is  very  useful  (Fig.  14).  It 
is  made  in  wood,  the  base  being  10  in.  X4in., 
and  the  rod  12  in.  high  and  about  in.  in 
diameter.  The  sliding  portion  may  be  3  in. 
wide,  also  10  in.  long.  At  each  side  a  hole 
is  bored,  2  in.  in  diameter,  and  in  the  centre 
a  hole  about  1  in.  in  diameter.  Into  this 
hole  a  cork  is  glued,  and  a  hole  is  bored  in 
the  centre  of  the  cork,  and  enlarged  by 
means  of  the  rat-tail  file  until  it  will  just 
push  on  the  rod.  The  sliding  portion  may 
then  be  adjusted  at  any  height  on  the  rod, 
and  will  take  two  funnels. 

These  stands  are  not  absolutely  necessary, 
as  the  funnel  may  be  supported  in  the  mouth 
of  a  bottle  or  over  a  beaker  by  means  of  a 
wire  triangle. 


METALLIC  AND  GLASS  PIPES. 

Metallic  pipes  made  of  iron,  cast  iron, 
lead,  etc.,  all  have  the  disadvantage  of 
rapidly  oxidising,  and  consequently  con¬ 
taminating  the  water  or  liquids  more  or  less. 
This  is  a  demonstrated  fact  for  which  no 
genuine  remedy  has  yet  been  found.  In 
spite  of  this,  we  are  compelled  to  employ 
them  in  all  cases  where  glass  is  not  suffi¬ 
ciently  resisting— that  is  to  say,  for  water- 
pipes,  syphons,  etc. 

But  is  it  not  possible  to  make  glass  capable 
of  supporting  interior  and  exterior  pressures 
such  as  those  to  which  such  conduits  are 
subjected  1  Two  Belgian  engineers  posed 
this  problem  and  solved  it  in  the  following 
manner  : — 

They  cover  the  glass  pipe  with  another 
made  of  metal,  and  between  the  two  they 
pour  special  cement,  which  perfectly  unites 
the  pipe  and  covering,  and  at  the  same 
time  protects  the  glass,  and  consequently 
the  liquid  running  through,  against  the 
variations  of  temperature. 

The  method  of  manufacture  is  applied  not 
only  to  straight  pipes,  but  to  every  form  of 
conduit  used  in  trade.  The  ends  of  the 
pipes  are  wormed  or  fitted  with  flanges,  so 
that  they  can  be  joined  hermetically  with¬ 
out  expensive  solder  as  with  lead  pipes. 

Thanks  to  their  lightness,  and  the  non- 
conductibility  of  glass  for  electricity,  the 
employment  of  these  pipes  is  also  presented 


to  the  electric  industry ;  uncovered  cables 
can  then  be  used  without  fear  of  danger.— 
Les  Inventions  NouveU.es. 


LEDGER-REST. 

Amongst  the  very  many  thousands  of 
readers  of  Work,  there  are  doubtless 
many  that  have  at  least  occasionally  to 
enter  various  matters  in  large  books  or 
ledgers.  To  such  as  these  I  have  no  need 
to  mention  the  difficulty  experienced  in 
writing  as  the  bottom  of  the  page  is  ap¬ 
proached.  Various  expedients  are  em¬ 
ployed  to  support  the  hand,  such  as  placing 
the  left  hand  or  a  large  book  under  the 
hand  holding  the  pen.  These,  at  the  best, 
are  only  to  be  regarded  as  makeshifts,  and 
therefore  will  be  used  no  longer  than  is 
necessary.  The  simple  contrivance  here 


k -  6  - >  X 


placed  at  the  service  of  readers  may  readily 
be  constructed  by  the  merest  novice  in  the 
use  of  wood-working  tools.  It  is  formed  of 
two  pieces  of  wood  screwed  together  at 
right  angles  as  shown  in  sketch.  The  piece 
a  may  be  about  18  in.  long,  G  in.  wide,  and 
-4  in.  thick.  The  other  should  be,  say, 
9  in.  long,  4  in  wide,  and  .)  in.  thick.  The 
two  pieces  should  be  planed  smooth,  and 
screwed  together  with  five  »  in.  screws  as 
seen.  It  may  be  made  of  any  kind  of  wood, 
mahogany  being  preferred,  as  it  can  then 
be  French  polished,  which  will  keep  it 
clean,  and  by  keeping  the  air  away  prevent 
it  warping.  I11  use,  the  thin  blade  is 
passed  between  the  leaves  of  the  Ledger,  the 
other  piece  thus  forming  the  required  sup¬ 
port  for  the  hand.— [This  contrivance  has 
been  known  to  us  for  years.  Nevertheless, 
being  useful,  insertion  is  willingly  given  to 
it. — Ed.] 


Graphite,  as  a  lubricant,  is  strongly 
recommended.  To  cool  hot  bearings,  put 
it  on  as  thick  as  it  will  mix  with  oil. 

Steam  Traps,  situated  in  any  exposed 
position,  should  have  a  drain-cock,  so  that 
they  can  run  dry  when  not  in  use.  If  left 
full,  or  nearly  full,  of  water,  a  frost  expand¬ 
ing  the  water  will  burst  them 
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BENT  IRON  WORK,  AND  HOW  TO  HO  IT. 

BY  J.  H. 

Lanterns. 

Lanterns  —  The  Suspension  Bracket  —  Orna¬ 
mental  Stars— Ball — Suspension  Chains — 
The  Lantern. 

Lanterns. — Lanterns  are  articles  that  can  be 
very  prettily  constructed  in  beat  iron.  They 
admit  of  many  and  varied 
designs,  and  their  mode  of 
suspension  is  generally  made 
the  vehicle  of  much  orna¬ 
mentation.  In  Fig.  60  I 
show  a  lantern  with  orna¬ 
mental  chains  and  attach¬ 
ments  suspended  from  a 
bracket,  formed  mainly  of 
scrolls  and  rosettes.  Sup¬ 
pose  we  begin  with  the 
latter. 

The  Suspension  Bracket. — 

There  are  two  main  frames, 

A  and  b,  made  by  bending 
strips  of  iron  of  -k  in.  X  T\ 
in.,  or  J  in.  X  TV  ia.  section, 
into  the  triangular  form 
shown  in  the  figure.  The 
joints  may  be  made  by  lap¬ 
ping,  or  by  scarfing  and 
riveting,  as  already  de¬ 
scribed  in  the  description 
of  the  screen.  The  two 
frames  are  united  with  the: 
double  curves,  a.  These1 
should  be  clipped  at  three 
points,  b,  b,  b,  to  the  frames. 

They  need  not  be  united  to 
each  other.  Caution  and 
care  are  requisite,  as  in  the 
screen  before  described,  to 
have  these  outer  framings 
straight  and  free  from  wind¬ 
ing.  Then  there  are  two 
large  circles,  c  and  d.  These 
should  be  of  the  same  heavy 
section  as  a  and  B,  because 
a  good  deal  of  work  has  to 
be  fastened  to  them,  and  they 
tie  B  together.  They  will  be 
curved  to  lines  struck  on  a 
board,  or  to  wooden  discs 
turned  of  the  correct  dia¬ 
meter.  The. end  joints  should 
be  scarfed,  and  riveted  or 
brazed.  The  circles  should 
be  riveted  to  b  arid  to  each 
other.  The  smaller  circles, 
e,  p,  g,  h,  J,  are  made  of 
the  ordinary  thin  strips  i  in. 
wide,  and  their  ends  may 
be  united  with  soft  solder. 

They  need  only  be  soft  sol¬ 
dered  to  the  other  circles,  or 
to  b,  or  even  fastened  with 
the  common  clips.  The 
centres  of  d  and  G-  are  occu¬ 
pied  with  floral  ornaments, 
fastened  with  double  curves 
of  bent  iron  to  their  respec¬ 
tive  circles.  The  flowers  are 
cut  from  sheet  copper,  and 
hollowed  out  on  a  pitch  block 
with  a  round-faced  punch, 
and  riveted  in  pairs  back  to 
back.  The  curves  are  clipped 
to  their  eircumscri bing  circles 
and  soldered  to  the  edges  of 
thetiowers.  Sundry  curves,  K, 
fill  in  open  spaces,  and  serve 
by  means  of  clips  to  render 
the  union  of  the  circles  with 
the  frames  more  complete. 


Ornamental  Stars. — Instead  of  suspend¬ 
ing  the  lantern  from  a  single  long  chain,  the 
practice  sometimes  is  to  interpose  several 
ornaments  between  it  and  the  supporting 
bracket.  In  the  figure  there  are  two  star- 
like  designs,  L,  L,  and  a  ball,  m.  The  stars 
are  easily  made  ;  the  ball  is  rather  difficult. 
For  the  stars,  a  central  bar  of  iron,  c,  ,^in., 
or,  at  the  most,  in.  square,  is  used  to  carry 
the  scroll-work.  A  hook  is  formed  at  each 


Bent  Iron  Work.  Fig.  SO. — Suspension  Lantern.  Fig.  Gl.—  Portion  of  Star. 
Fig.  62. — Segmental  Portion  of  Ball.  Fig.  63. — “  Polar  ”  Disc  of  Ball.  Fig.  64. 
— View  of  Link  for  Suspension  Chain.  Fig.  65.— Plau  of  Frames  and  Hori¬ 
zontals.  Fig.  66.— Enlarged  View  of  Corner.  Fig.  67.— Method  of  securing 
Glass  to  Frames.  Fig.  68.— Plan  of  framing  Glass,  and  Twisted  Corners. 
Fig.  69.— Fastening  of  Corner.  Fig.  70.— Bottom  of  Lantern. 


end  of  the  bar  by  tapering  down  and  turning 
round,  according  to  the  method  described 
in  p.  437,  Fig.  44.  Upon  each  bar  there  are 
four  sets  of  scroll-work,  identical  in  design 
and  size.  A  single  set  is  shown  enlarged 
in  Fig.  61.  There  is  a  main  double  curve,  d, 
with  a  finial,  one  on  each  flat  of  the  bar,  c. 
These  are  united  to  the  bar  and  to  each 
other  with  clips  at  e,  or  with  solder.  The 
minor  curves,  /,  are  fastened  to  this  with 
common  clips.  At  g  ten¬ 
drils  are  brought  out.  These 
are  made  of  the  thin  iron 
bent  backwards  and  for¬ 
wards  with  the  round-nosed 
pliers.  They  are  placed  be¬ 
tween  their  curves,  d  and  /, 
and  the  clips  are  made  to 
encircle  the  three  thick- 

pqqpq 

Ball.  —  The  ball,  m,  is 
rather  troublesome.  It  is 
made  of  several  built-up 
pieces,  which  in  general 
outline  are  like  the  surfaces 
of  a  segmented  orange  (Fig. 

62) .  W e  proceed  as  follows  : 
— First,  prepare  the  centre- 
bar,  h  (Fig.  60),  with  hooks 
at  each  end,  just  as  in  the 
case  of  the  stars,  or  large 
links,  L.  At  the  positions, 
j,  j ,  on  the  bar  correspond¬ 
ing  with  the  diameter  of  tho 
ball,  thin  circular  discs  are 
fastened.  These  discs  are 
best  secured  by  tiling  shallow 
shoulders  on  the  bar  for  the 
discs  to  abut  against,  and 
securing  them  either  with 
solder  or  with  spelter  (Fig. 

63) .  The  spherical  curvature 
which  is  imparted  to  the 
discs  will  be  the  same  as 
that  of  the  ball.  Now  pre¬ 
pare  a  number  of  curves,  as 
in  Fig.  62,  which  represents 
one  of  the  segments,  of 
which  there  are  fourteen, 
curved  and  united,  required 
to  complete  the  ball.  These 
curves  are  united  to  each 
other  with  clips, asshown  at/-, 
and  to  their  fellows  on  each 
side  at  l.  The  difficulty  lies 
in  imparting  the  spherical 
form  to  each  of  these  seg¬ 
mental  members  and  to  the 
complete  ball.  Each  of  tbe 
members  can  be  bent  sepa¬ 
rately  upon  a  templet  ball 
of  wood.  Then  during  the 
process  of  union  each  to 
each,  use  may  be  made  of  the 
same  templet  to  secure  uni¬ 
formity  in  the  horizontal — 
or  shall  we  say  equatorial?— 
curves,  and  so  on,  until  we 
have  two  sepa'.ate  hemi¬ 
spheres,  each  containing 
seven  segmental  members, 
and  each  bent  by  gentle 
pressure  of  the  hand  to  the 
spherical  form  of  the  tem¬ 
plet  ball.  These  hemi¬ 
spheres  will  easily  be  united 
to  each  other  with  clips,  so 
completing  the  balL 

Suspension  Chains. — The 
suspension  chains,  N,  for  the 
lamp  are  made  of  bent  iron. 
Two  links  are  shown  en¬ 
larged  in  Fig.  64.  The  links 
are  made  to  engage  each 
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with  its  fellow  at  m,  before  the  scrolls,  n,  are 
secured  to. each  other  with  clips.  The  rings, 
0,  also  are  inserted  before  the  adjacent  curves 
are  secured. 

The  Lantern. — The  lantern,  0,  is  made  in 
one  way  out  of  several  possible.  I  want, 
therefore,  to  make  this  the  vehicle  for 
remarks  applicable  to  other  types.  In  the 
figure  the  lantern  is  four-sided.  It  might, 
however,  be  triangular.  It  is  glazed  all  over 
the  sides,  within  the  bent  iron.  It  might  be 
glazed  with  oblong  slips,  or  with  circular 
discs  only.  There  is  no  door.  It  might  be 
made  with  a  hinged  door.  The  chains  come 
down  to  the  top  of  the  lantern,  but  the 
corners  of  the  lantern  frame  could  be  car¬ 
ried  up  in  neat  curves  to  meet  the  chains. 
Instead  of  the  way  shown  of  putting  the 
frame  together,  another  way  might  be 
adopted. 

As  regards  this  particular  example,  first: 
There  are  four  frames,  made  of  f  in. 
iron  (Figs.  60,  65,  and  69). 

This  may  be  the  ordinary  thin 
strips  ;  but  it  is  better  to  take  a 
bit  of  i  in.  square  rod,  heat  it, 
and  hammer  it  down  until  it  is 
Yg  in.  thick  and  I  in.  wide.  This 
will  then  make  quite  a  substan¬ 
tial  framing  that  can  be  manipu¬ 
lated  with  perfect  freedom,  with¬ 
out  risk  of  distortion.  Inside 
each  frame,  at  top  and  bottom, 
and  at  a  distance  of  |  in.  along, 
a  strip  of  thin  iron,  p,  is  fastened 
by  turning  down,  arid  soldering 
in  the  ends.  These  receive  the 
clips  that  attach  the  scroll-work 
at  top  and  bottom,  and  the  §  in. 
width  is  covered  over  by  the 
strips,  q,  that  bind  the  frames,  o, 
together. 

The  frames  are  filled  in  with 
scroll-work,  r.  The  main  scrolls 
are  fastened  with  clips  to  the 
frames  at  their  points  of  mutual 
contact,  and  to  each  other  also. 

The  minor  scrolls  are  united  to 
the  others  with  clips.  These 
frames  can  be  united  to  each 
other  in  several  ways.  In  this 
example  the  horizontal  strips,  q 
(see  also  the  enlarged  view, 

Figs.  65  and  66),  act  as  binders, 
embracing  the  frames,  being 
themselves  held  at  the  corners 
with  clips,  r.  It  will  also  pre- 


In  Figs.  65  and  66  the  relative  posi¬ 
tions  of  these  several  parts  are  clearly  seen, 
the  outer  frames,  p,  the  horizontal  binders, 
Q,  and  the  glass,  s.  These  parts  are,  of 
course,  in  contact,  though  in  the  figure  they 
are  shown  separated  a  little.  I  have  shown 
them  like  this  in  order  to  make  the  division 
between  the  separate  parts  quite  clear. 

I  have  not  yet  said  anything  about  the 
bottom  of  the  lantern.  This  should  properly 
be  cut  to  fit  within  the  frames,  p;  in  Fig.  70 
the  plan  view  of  the  bottom  is  shown.  It 
rests  on  the  inside  of  the  bottom  bars  of 
the  frames.  _  It  maybe  made  of  thin  iron, 
brass,  tin,  zinc,  or  copper.  No  fastening  is 
necessary,  only  it  must  be  inserted  previous 
to  the  fastening  together  of  the  frames  with 
the  top  and  bottom  horizontals,  q.  Upon 
it  may  be  soldered  a  candle  socket,  u,  or  a 
small  oil  lamp  be  stood  upon  it.  This  com¬ 
pletes  the  lantern.  I  will  show  an  alternative 
method  in  my  next  and  concluding  paper. 


1  in.  or  so  over  one  leaf, 
a  corresponding  distance 
is  hung  with  strong 


Carpentry  for  Boys.  Fig.  25.— Half  Plan  of  Door.  Fig.  26.— Back  Half 
Elevation.  Fig.  27.— Section  at  A.  Fig.  28.— Joint  of  Rails  and  Stiles. 
Fig.  29.— Plan  of  Sash.  Fig.  30.— Elevation.  Fig.  31.— Section. 
Fig.  32. — A,  B,  Joints  of  Corner. 


vent  movement  of  the  parts  if  a  little  solder 
is  run  between  the  faces  at  p.  The  hori¬ 
zontal  strips  must  be  secured  to  the  frames 
with  clips  or  with  fine  wire — the  former 
looks  more  in  keeping  with  the  rest  of  the 
work. 

Some  finish  is  required  at  the  corners 
formed  by  the  meeting  of  the  frames.  That 
shown  in  Fig.  60  will  look  very  well.  It  is 
simply  a  double-ended  scroll,  t,  of  ?  in. 
iron,  with  its  shaft  twisted  with  the  pliers. 
In  Figs.  68  and  69  the  scroll,  t,  is  shown 
in  the  section  of  the  thin  iron  near  top  and 
bottom,  where  it  is  clipped  to  p,  p,  with 
clips,  t  (Fig.  69).  A  little  ornamentation  at 
top  and  bottom  completes  the  lantern  fram¬ 
ing.  The  scrolls  at  top  and  bottom  are  in 
harmony  with  those  in  the  panels.  They 
are  fastened  with  clips  similarly  to  the 
others. 

Within  the  lantern  frames  oblong  plates 
of  coloured  glass,  s,  are  placed.  They  are 
secured  with  clips,  as  seen  in  Fig.  67,  the 
ends,  s,  being  turned  down  carefully  after 
the  insertion  of  the  glass  slips.  Four 
clips— two  at  top  and  two  at  bottom — are 
sufficient  to  hold  the  glass  securely. 


CARPENTRY  FOR  BOYS. 

BY  MCDONALD. 


Construction  op  Shed  Door— Construction  op 
Windows  —  Remarks  on  other  Construc¬ 
tions. 

Referring  to  the  sketches,  it  will  be  seen 
that  the  construction  for  our  shed  door  is 
very  simple,  but  quite  substantial.  It  is  in 
two  leaves,  or  halves,  one  of  which  only  is 
shown,  the  other  being  just  the  same.  The 
back  frame  is  made  out  of  34  in.  X  in. 
stuff,  dovetail-halved  at  the  joints,  and  the 
boarding  l  in.  or  so  thick,  laid  diagonally, 
and  nailed  on  the  face.  Dovetail-halving  is 
not  a  difficult  joint  to  make.  The  rails  are 
gauged,  shouldered,  and  cut  out,  as  shown 
for  square  halving.  They  are  then  tapered 
or  dovetailed,  as  at  Fig.  26,  laid  on  the  stiles 
in  position,  and  marked.  The  stiles  are  cut 
out,  as  in  Fig.  28,  to  receive  them.  The 
frame  is  screwed  together,  and  if  necessary, 
flushed  off  on  both  sides  by  the  jack-plane 
and  trying-plane,  after  which  the  boarding 
is  nailed  on.  The  door  is  kept  flush  at  the 
central  joint  when  closed,  by  allowing  the 


boarding  to  project 
and  keeping  it 
back  on  the  other.  It 
back-fold  hinges,  flush  with  inside  of  dooi° 
post,  and  a  piece  of  boarding,  made  flush 
with  outer  face  of  shed  and  chamfered,  is 
nailed  round  on  the  posts  and  lintel  to  stop 
it.  It  will  require  a  lock  and  a  couple  of 
slip  bolts  ;  but  the  fixing  of  these,  especially 
the  former,  need  not  be  detailed  here,  as  our 
youth  should  get  some  assistance  from  a 
practical  man  with  them.  In  fitting  the 
door,  care  must  be  taken  to  give  sufficient 
clearance  all  round. 

Construction  of  Windoivs. — The  windows, 
or  rather  the  sashes,  should  be  constructed,  as 
at  b  (Fig.  32),  with  mortise  and  tenon  joints, 
and  the  glass  rebate  or  check  taken  out  of 
the  solid  timber.  This  would  necessitate 
the  procuring  of  a  back  check— an  expensive 
tool — with  which  the  young  worker  can  well 
enough  dispense  at  this  stage.  Accordingly, 
the  -alternative  construction  in 
the  same  figure  is  given.  This 
consists  of  a  frame  mortised  and 
tenoned  together,  of  sufficient 
dimensions  to  fill  a  window  space, 
and  pieces  to  form  the  glass 
check  nailed  on.  The  stuff'  for 
the  frame  may  be  2  in.  X  1-J-  in., 
and  that  for  the  fillets  14  in.  X 
4  in.  or  so  ;  all  to  be  dressed, 
squared,  and  gauged.  The  bars 
or  divisions  for  the  glass  must 
be  treated  in  the  same  manner 
It  should  be  noticed  at  f  that 
when  a  mortise  is  at  +Le  end  of 
a  piece  the  tenon  is  rebated,  so 
as  not  to  come  through  the  end. 
All  mortised  and  tenoned  frames, 
whenever  practicable,  ought  te 
be  cramped  up,  and  pinned  or 
wedged  if  the  tenons  go  through. 
If  pinned,  these  should  go  through 
the  centres  of  the  tenons ;  if 
wedged,  allowance  must  be  made 
in  the  backs  of  the  mortises  for 
wedge-grips.  In  inside  work 
mortises  and  tenons  should  be 
glued ;  in  exposed  or  outside 
work  white-leaded.  It  will  be 
observed  from  Fig.  31  that  there 
is  a  small  sill  under  each  sash 
projecting,  and  weathered  to  take 
away  the  rain-water.  There  are 
also  narrow  stops  nailed  round 
the  sides  and  lintels,  finished 
outside  of  shed  boarding  and 


flush  with 

chamfered  similar  to  those  for  the  door. 

Remarks  on  other  Constructions.  —  The 
youthful  worker  will  now  begin  to  perceive 
that  there  are  many  ways  of  doing  work, 
all  of  which  are  employed  as  circumstances 
demand.  Thus  our  sashes  might  have  been 
checked  or  halved  at  the  joints,  and  the 
door  might  have  been  mortised  and  tenoned. 
In  fact,  this  is  how  they  would  have  been 
made  had  it  not  been  for  the  purpose  of  show¬ 
ing  variety  of  construction.  Also  the  bench 
and  trestles  could  be  fixed  together  by  one 
or  other  of  these  methods,  instead  of 
being  nailed  only.  But  these  are  matters  of 
judgment  and  discretion.  Our  young  friend, 
when  he  gets  a  little  more  familiar  with 
the  craft,  will  see  which  method  answers 
best  for  a  certain  job,  and  so  on.  We  will 
only  say  here  that  for  movable  or  portable 
work  mortising  and  tenoning  are  best ;  for 
stationary  work  or  fixtures,  checking,  halv¬ 
ing,  or  even  nailing  only,  is  sufficiently  sub¬ 
stantial.  Taste  also  plays  a  part.  The  joints 
should  be  hidden  as  much  as  possible.  For 
instance,  had  it  not  been  for  the  reason 
already  stated,  our  door  should  have  the 
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board  nailed  on  the  side  of  the  frame  ex¬ 
posed  to  view,  instead  of  as  it  is.  But, 
whatever  the  method  of  construction  may 
be,  the  worker  should  endeavour  to  make  a 
sound  and  pleasing  job  of  it  ;  for  anything 
worth  doing  at  all  is  worth  doing  well. 


TEA-KETTLE  ANDIRON. 

The  apparatus  represented  herewith  is,  in 
America,  replacing  with  advantage  the  tea¬ 
kettles  that  are  usually  placed  before  the 
fire  in  order  that  hot  water  may  always  be 
at  one’s  disposal.  This  andiron  is  entirely 
hollow,  so  that  it  may  be  filled  with  water. 


Tea-kettl2  Andiron. 


A  cock  placed  at  the  side  permits  of  drawing 
off  the  water  in  measure  as  it  is  needed. 

It'  it  is  desired  to  convert  the  apparatus 
into  a  hot-water  bath,  it  is  only  necessary  to 
remove  the  cover  and  to  immerse  in  the 
boiling  water  the  vessel  containing  the 
liquid  to  be  heated.  It  is  very  easy  to  give 
the  apparatus  an  artistic  form  that  will  per¬ 
mit  of  its  being  utilised  in  any  fireplace. 


IIOW  TO  MAKE  AND  WORK  THE 
SPECTROSCOPE. 

BY  CHARLES  A.  PARKER. 

Supporting  Stand  op  Spectroscope — Selection 
of  Wood — Triangular  Base  op  Stand- 
Table  Top— Supporting  Arms  for  Tele¬ 
scopes  —  Table  for  Prism  —  Supporting 
Pillar— Fitting  Stand  Together— Support¬ 
ing  Collars  for  Telescope  Tubes — Clamp¬ 
ing  Plate  and  Nut  for  Movable  Arm — 
Black  Enamel  for  Stand — Polishing  thf, 
Brassvvork — Dead  Black  for  Interior  of 
Tubes— Lacquering  the  Brasswork. 

We  now  come  to  the  stand  on  which  the 
collimator  and  telescope  are  supported.  In 
the  more  expensive  instruments  this  gener¬ 
ally  forms  an  important  part  of  the  appa¬ 
ratus,  being  one  on  which  a  considerable 
amount  of  care  and  ingenuity  are  usually 
expended.  The  stand  illustrated  in  the 
accompanying  diagrams,  while  being  simple 
and  easy  to  make,  will  be  found  to  possess 
perfect  rigidity  combined  with  a  good  ap¬ 
pearance.  The  most  suitable  wood  to  employ 
lor  the  supporting  pillar,  the  table  top,  and 
the  triangular  base,  will  be  well-seasoned 


yellow  pine  for  the  former,  and  Honduras 
mahogany — sometimes  called  baywood— for 
the  latter,  each  kind  being  straight  grained 
and  free  from  knots  or  shakes.  With 
reference  to  the  baywood,  the  pale  descrip¬ 
tion  should  be  selected,  as  this  is  easy  to 
work  and  not  liable  to  warp  or  shrink.  It 
should,  however,  be  of  a  uniform  colour,  and 
not  streaked  with  two  different  shades  of 
red,  the  same  remarks  applying  equally  to 
the  yellow  pine.  Beech  or  pine  is  unsuitable 
for  our  purpose,  as  this  wood  is  liable  to 
warp  out  of  shape.  If  it  is  obtainable, 
nothing  could  be  better  than  a  leaf  from  a 
disused  table  or  similar  piece  of  furniture 
for  the  table  top  and  the  base,  as  a  board  of 
this  description  will  sure  to  be  thoroughly 
well  seasoned,  and  will,  moreover,  require 
little  or  no  preparation.  Before  proceeding 
further,  make  a  full-size  paper  plan  of  the 
triangular  base  shown  in  Fig.  24.  To  do 
this  with  accuracy,  first  draw  on  a  sheet  of 
paper  of  suitable  dimensions  an  exact  tri¬ 
angle,  the  outside  size  of  the  base,  which  is 
14  in.,  and  then  bring  three  lines  to  the 
centre,  one  from  each  angle,  after  which  a  4 in. 
circle  should  be  struck  out  from  the  centre 
with  another  smaller  circle  If  in.  in  diameter 
at  the  apex  of  each  of  the  angles.  A  line  is 
now  drawn  at  an  equal  distance  from  the 
central  line  on  either  side  to  join  the  outer 
and  inner  circles,  tapering  from  1  in.  at  the 
end  to  2  in.  in  the  middle,  and  finally  a  1  in. 
circle  is  drawn  exactly  in  the  centre  of  the 
plan  in  order  to  indicate  the  position  of  the 
hole  to  receive  the  projecting  pin  of  the 
supporting  pillar. 

Having  selected  a  suitable  board,  which 
should  be  f  in-  thick,  proceed  to  carefully 
dress  up  the  surfaces  as  true  as  possible,  and, 
when  quite  ready,  paste  or  gum  the  paper 
pattern  on  the  best  side  of  the  wood,  and 
afterwards  saw  the  board  to  the  exact  out¬ 
line  by  means  of  a  fret  or  a  bow  saw,  great 
care  being  taken  not  to  splinter  or  otherwise 
damage  the  wood  during  the  process  of  saw¬ 
ing.  When  the  wood  has  been  cut  to  the 
form  of  the  pattern,  the  various  sawn  edges 
may  be  carefully  smoothed  by  suitable 
paring  tools,  and  then  finished  off  by  means 
of  glass-paper,  which  should  be  glued  on  to 
a  piece  of  cork  or  wood  in  order  to  preserve 
the  edges  of  the  wood. 

For  the  table  top  we  shall  require  a  piece 
of  £  in.  mahogany,  which  should  be  dressed 
up  with  the  same  amount  of  care  as  before  ; 
but  this  time  we  shall  not  require  any  paper 
plans,  as  it  is  of  much  more  simple  construc¬ 
tion  than  the  base.  With  a  pair  of  com¬ 
passes  strike  out  an  8  in.  circle  on  the  surface 
of  the  wood  to  indicate  the  diameter  of  the 
table,  and  then,  without  removing  the  com¬ 
pass  leg  from  the  centre,  strike  out  the 
quarter  of  a  circle  |  in.  inside  the  other,  and 
then  another  at  f  in.  from  the  previous  line 
in  order  to  mark  the  position  for  the  slot  of 
the  clamping  screw,  after  which  a  final  circle, 
1  in.  in  diameter,  is  marked  in  the  centre,  as 
will  be  understood  by  reference  to  Fig.  25. 
Now,  by  means  of  a  fret-saw,  cut  the  wood 
to  the  form  of  the  outer  circle,  and  then 
cut  the  inner  slot,  and  lastly  remove  the  1  in. 
circle  in  the  centre,  afterwards  smoothing 
the  sawn  edges  in  the  usual  manner. 

This  done,  we  shall  now  be  ready  for  the 
two  supporting  arms  of  the  brass  tubes, 
which  are  sawn  from  a  piece  of  fin.  wood 
to  the  form  of  Figs.  26  and  27,  the  measure¬ 
ments  being  6  in.  by  2  in.,  and  8  in.  by  2  in., 
with  one  end  of  each  rounded  off  carefully, 
and  a  1  in.  hole  at  the  end  of  the  8  in.  arm. 
We  must  also  prepare  a  2  in.  circular  disc  of 
wood  of  the  same  thickness  to  form  the  table 
for  the  prism,  as  shown  in  Fig.  28,  after 


which  a  couple  of  shaped  supporting  arms 
should  be  sawn  to  the  plan  of  Fig.  29,  the 
length  being  5f  in.  and  the  width  1  in., 
which  is  gradually  shaped  off  to  4  in.  at  the 
end,  a  piece  of  the  wood  from  the  straight¬ 
edge,  measuring  2£  in.  by  \  in.,  being  removed 
to  allow  for  the  thickness  of  the  table  top. 

The  supporting  pillar  is  now  turned  in  a 
lathe  according  to  the  section  shown  in 
Fig.  30,  the  length  being  12  in.,  with  a  pin 

1  in.  in  diameter  at  the  top,  and  a  similar 
one  2  in.  in  diameter  at  the  bottom.  The 
base  of  the  pillar  may  measure  4  in.  in 
diameter,  tapering  to  3  in.  at  the  top.  As 
soon  as  this  pillar  has  been  finished,  three 
knobs  or  supporting  feet  for  the  triangular 
base  should  be  turned  in  a  lathe  to  the  form 
of  Fig.  30,  and  then  secured  to  the  under 
side  of  each  leg  of  the  base.  These  feet 
should  measure  2  in.  in  diameter,  and  may 
be  turned  from  a  piece  of  mahogany  to  fin. 
thick. 

Everything  being  ready,  the  stand  may 
now  be  put  together  in  the  following 
manner.  Having  first  affixed  the  three  feet 
to  the  under  side  of  the  triangular  legs 
of  the  base,  proceed  to  fit  the  lower  pin  of 
the  central  pillar  into  the  opening  in  the 
middle  of  the  base,  gluing,  and  afterwards 
securing  it  in  position  by  means  of  three 

2  in.  screws  driven  in  from  the  under  side 
of  the  base  into  the  broad  part  of  the 
pillar,  the  wood  being  previously  countersunk 
to  take  the  heads  of  the  screws.  Now  affix 
the  table  top  to  the  upper  end  of  the  pillar 
in  a  like  manner,  and  then  slip  the  larger 
arm  in  position  with  the  hole  in  the  rounded 
end  of  the  latter,  put  over  the  projecting 
pin  of  the  pillar,  after  which  the  small  sup¬ 
porting  table  for  the  prism  is  glued  on  to 
the  top  of  the  projecting  pin  previously 
accurately  levelled  to  receive  it.  Screws  or 
nails  should  not  be  driven  through  the  table, 
otherwise  they  will  spoil  its  appearance,  and 
it  must  be  so  arranged  as  to  come  down 
quite  close  on  to  the  movable  arm,  only  just 
sufficient  freedom  being  allowed  to  the  latter. 
It  will  be  found  a  good  plan  to  glue  a  small 
curved  strip  of  chamois  leather  to  the  under 
side  of  the  movable  arm  in  the  position  in¬ 
dicated  by  the  dotted  lines  in  Fig.  27,  as 
this  will  enable  it  to  be  slid  smoothly  over 
the  surface  of  the  table.  Another  piece  of 
leather  cut  to  the  form  of  a  ring  may  also 
be  glued  to  the  under  side  of  the  prism  table, 
which  will  enable  the  arm  to  move  with 
greater  ease  and  freedom.  The  other  arm  is 
now  screwed  to  the  table  from  the  under 
side  on  the  opposite  side  to  the  slot,  as  will 
be  seen  by  referring  back  to  Fig.  3,  after 
which  the  two  shaped  supports  are  glued 
to  the  underneath  of  each  of  the  arms,  thus 
completing  the  stand. 

We  are  now  ready  for  the  four  collars 
wdiich  are  attached  to  the  wooden  arms  for 
the  purpose  of  supporting  the  tubes.  For 
each  of  these  file  up  a  moderately  stout  plate 
of  brass  to  measure  1  in.  by  §  in.,  drilling  a 
hole  in  the  centre  and  one  on  either  side  ; 
then  cut  off  a  i  in.  length  of  \  in.  brass  rod, 
and  having  first  filed  a  slight  shoulder  at 
either  end,  rivet  this  into  the  central  hole 
of  the  plate  just  prepared,  after  which  a  £  in. 
ring  of  brass  tubing,  If  in.  in  diameter,  is 
trued  up  in  a  lathe  and  provided  with  a 
couple  of  holes  exactly  opposite  to  each 
other,  being  afterwards  riveted  to  the  other 
end  of  the  stem  of  the  plate,  thus  completing 
the  collar,  as  shown  in  plan  and  section  in 
Fig.  32.  A  small  brass  screw,  with  a  nut  to 
fit,  is  now  soldered  over  the  hole  in  the  top 
of  the  ring,  and  a  narrow  strip  of  chamois 
leather  must  be  glued  round  the  inside  in 
order  to  form  a  soft  bed  on  which  the  tube 
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may  rest,  after  which  the  four  collars  may 
be  attached  to  the  two  wooden  arms  of  the 
stands  by  means  of  short  spherical-headed 
brass  screws. 

We  must  now  prepare  the  clamping-plate 
and  screw  by  which  the  adjustment  of  the 
movable  arm  is  effected.  For  the  plate,  file 
up  a  piece  of  stout  brass  plate  to  the  form 
of  Fig.  33  until  quite  square  and  true  to 
measure  14  in.  by  J  in.,  afterwards  drilling 
three  holes  in  the  position  shown  in  the  cut. 
Now  procure  a  clamping-screw  and  nut, 
which  may  be  the  same  size  and  form  to  the 
regulating  screw  of  the  collimator.  Solder 
the  nut  to  the  under  side  of  the  plate  just 
made,  and  then  screw  this  to  the  movable 
arm  with  the  nut  in  position  just  over  the 
slot  in  the  table  top,  so  that  the  clamping- 
screw  can  be  passed  through  the  latter  and 
screwed  into  the  clamping  plate. 

When  completed,  the  stand  may  either  be 
French  polished  or  varnished,  according  to 
the  taste  or  ability  of  the  maker.  In  any 
case  it  will  be  found  advisable  to  have  the 
table  top  and  the  supporting  arms  carefully 
French  polished,  but  the  central  pillar  and 
the  triangular  base  may,  with  advantage, 
be  enamelled  by  “Palmer’s  black  enamel 
varnish,”  which  is  a  quick-drying  spirit 
enamel.  It  is  sold  by  Messrs.  Palmer 
Co.,  78,  Old  Street,  St.  Luke’s,  London.  A 
sixpenny  bottle  would  be  ample  for  the 
present  work. 

It  will  now  be  time  to  polish  and  lacquer 
all  the  brasswork,  including  the  tubes,  the 
collimator  hood,  the  two  clamping-screws, 
the  clamping-plate,  and  the  supporting 
collars  of  the  two  tubes.  The  brasswork 
should  first  be  gone  over  with  Oakey’s  emery 
paper  in  the  following  degrees  of  fineness— 
No.  1,  f,  FF,  and  o,  after  which  a  brilliant 
lustre  is  brought  up  by  the  use  of  crocus 
powder  or  one  or  other  of  the  many  excellent 
polishing  pastes  at  present  sold.  The  writer 
can  personally  recommend  “the  Universal 
metal  polishing  pomade,”  which  will  soon 
bring  the  surface  up  to  a  burnish-like 
brilliancy.  It  is  sold  in  small  tins  at  Id. 
each,  and  can  be  had  from  ironmongers  and 
oilmen,  and  some  cyclists’  emporiums.  In 
polishing  the  work,  the  strokes  should 
always  be  taken  lengthwise,  and  it  will  be 
necessary  to  be  particular  and  keep  all 
the  polishing  materials  distinct  from  one 
another. 

When  the  polishing  process  is  complete, 
the  interior  of  all  the  tubes  will  require  to 
be  painted  with  a  dead  black  varnish  applied 
by  means  of  a  flat  camel-hair  brush.  The 
dead  black  can  be  readily  prepared  by  mix¬ 
ing  ivory  black  with  a  small  quantity  of 
spirit  varnish  or  French  polish,  and  after¬ 
wards  diluting  it  with  methylated  spirit 
until  it  dries  with  a  good  dull  black  surface, 
the  exact  proportion  of  spirit  and  black  being 
ascertained  by  trial  on  waste  pieces  of  wood. 
An  excess  of  varnish  will  cause  it  to  dry 
with  a  glossy  surface,  which  may  be  remedied 
by  the  addition  of  a  few  drops  of  methylated 
spirit. 

The  various  pieces  of  brasswork  should  be 
■lacquered  as  soon  as  possible  after  having 
been  polished,  as  they  will  soon  lose  their 
brilliancy  by  exposure  to  the  air.  It  is  also 
necessary  to  guard  against  handling  the 
freshly  polished  surfaces,  otherwise  un¬ 
sightly  marks  will  appear  on  the  surface  of 
the  metal.  It  is  safest  to  handle  the  freshly 
polished  work  by  means  of  pieces  of  wood. 
When  ready  to  lacquer,  about  three-penny¬ 
worth — usually  an  ounce— of  golden  lacquer 
should  be  poured  into  a  small  pot  or  cup, 
across  the  top  of  which  a  string  has  been 
stretched  for  the  purpose  of  wiping  off  any 


excess  of  lacquer  from  the  brush.  Now  heat 
the  article  to  be  lacquered  to  about  the  tem¬ 
perature  of  boiling  water,  or  until  just  too 
hot  for  the  hand  to  bear,  and  then  lightly 
draw  a  flat  camel-hair  brush— previously 
dipped  in  the  lacquer — rapidly,  and  yet  not 
hurriedly,  lengthwise  across  the  freshly 
polished  surface  of  the  work,  care  being  taken 
not  to  stop  once,  otherwise  an  ugly  mark 
will  result.  If  the  brush  is  laid  on  with  a 
slightly  curved  motion  at  the  beginning  of 
the  stroke,  it  will  be  possible  to  avoid  the 
lacquer  running  over  the  sharp  edges,  and 


Spectroscope.  Fig.  24.—  Plan  of  Base  of  Stand. 
Fig.  25.— Plan  of  Table.  Figs.  26,  27,  28,  and 
29.— Plans  of  Table,  Supporting  Arms,  Prism 
Table,  and  Shaped  Supports  for  Arms.  Fig.  30. 
— Supporting  Pillar  of  Stand.  Fig.  31. — Foot 
for  Stand.  Fig.  32.— Front  and  Side  Elevation 
of  Supporting  Collar.  Fig.  33.— Plan  and  Sec¬ 
tion  of  Clamping-plate. 

it  should  always  be  taken  over  the  surface 
in  one  uniformly  steady  sweep,  and  then 
raised  the  instant  it  reaches  the  opposite 
edge.  Practice  alone  can  make  perfect,  but 
it  is,  nevertheless,  satisfactory  to  remember 
that  a  spoiled  coat  of  lacquer  can  be  re¬ 
moved  by  boiling  the  work  in  a  lye  composed 
of  pcarlash  and  water. 


Smokers  can  mend  their  pipes  with  a 
paste  made  of  plaster-of -Paris  and  water, 
and  used  immediately,  as  it  hardens  very 
quickly.  P>ut  the  best  cement  for  the  pur¬ 
pose  is  by  dissolving  ordinary  glue  with  a 
little  acetic  acid. 


TRADE  :  PRESENT  AND  FUTURE. 

***  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Iron  and  Steel  Trades.  —  The  improvement 
recently  noted  in  the  Sheffield  iron  and  steel  in¬ 
dustries  is  still  shown.  There  is  a  good  demand  for 
railway  wheels,  vires,  springs,  and  axles.  There  is, 
however,  much  hesitation  on  the  part  of  customers, 
who  still  appear  to  be  waiting  for  a  fall  in  coal. 
This  is  not  to  be  counted  on,  as  until  there  are 
no  signs  of  trouble  in  the  coal  trade,  the  market 
will  not  settle  down.  Hematites  and  Bessemer  are 
unaltered  in  prices.  Crucible  steel  is  in  small 
request,  but  file  material  and  shear  steel  for  cutlery 
shows  a  slight  improvement.  The  first  consign¬ 
ment  of  American  pig  iron,  of  200  tons,  for  England, 
has  been  despatched  from  the  “  other  side  ’’for  Liver¬ 
pool.  An  ad  valorem  duty  of  fifty  per  centum  would 
effectively  stop  this  new  busintss  departure.  Our 
Manchester  correspondent  writes  : — 'l  he  Lancashire 
steel  trade  remains  in  a  very  depressed  state,  and 
exceedingly  low  prices  are  quoted  for  orders  of  fairly 
large  weight.  Brices  for  best  steel  boiler  plates 
range  from  £6  15s.  to  £0  17s.  Cd.  Tlio  volume  of 
business  being  done  in  both  raw  and  manufactured 
material  is  quite  insignificant.  In  the  latter  branch, 
increasing  competition  by  the  German  and  Belgian 
makers  renders  orders  for  shipment  difficult  to 
obtain.  Prices  generally  remain  unchanged. 

Boot  and  Shoe  Trade. — In  Liverpool  a  fair 
amount  of  business  is  being  done  in  the  retail  trade, 
but  wholesale  houses  are  in  want  of  orders. 

Plate,  Cutlery,  and  Scissors  Trades. — The 
silver  plate  and  electro  trades  are  not  fully  employed. 
The  cutlery  trade  shows  a  slight  improvement. 
There  is  a  better  feeling  in  the  scissors  trade. 
Messrs.  Parkis  &  Sons,  who  have  the  Sheffield 
agency  for  Messrs.  John  Waine  k  Sons’  new  method 
of  making  scissors,  are  busy. 

Flannel  Trade. — This  holds  its  own  very  welL 

Chemical  Trade. — The  price  of  bleaching  powder 
has  now  fallen  to  its  former  value  of  £7 10s.  per  ton  ; 
owing  to  the  cholera  scare,  large  quantities  of  this 
commodity  have  been  shipped  to  American  and 
Continental  ports.  Caustic  soda,  74  per  cent,  is 
sold  at  £11  5s.  ;  70  per  cent.,  £10  5s.  ;  00  per  cent., 
£9  2s.  6d.,  f.o.b.  Recovered  sulphur  is  steady  and 
in  fair  request  at  £4  12s.  (id.  Chlorate  of  potash, 
scarce,  at  7jd.  per  lb.  Chlorate  of  soda,  8jd.  per 
lb.  There  is  no  improvement  in  the  price  of  sulphate 
of  copper,  £14  los.  to  £15  pei  ton  being  the  figure. 
White  arsenic  is  firm  at  £12  10s. 

Cotton  Trade. — Our  Rochdale  and  district  corre¬ 
spondent  writes  : — The  crisis  has  come  to  a  head,  and 
though  the  members  of  the  Masteis’  Federation  in 
this  town  have  decided,  without  a  single  exception, 
to  continue  to  run  their  mills  and  pay  the  fine  (^d. 
a  spindle,  or  £5,000  per  week)  for  doing  so,  this  is 
not  the  case  in  the  surrounding  district,  and  ere  this 
is  in  print  there  will  be  from  50,000  to  00,000  opera¬ 
tives  out  on  strike,  the  whole  of  whom  will  be  draw¬ 
ing  pay  from  the  several  societies.  The  proposal  to 
decide  the  matter  by  arbitration,  as  proposed  by  the 
Mayors  of  Liverpool  and  Manchester,  and  agreed  to 
by  the  Masters’  Federation,  was  curtly  rejected  by 
the  operatives,  the  letters  sent  being  couched  in 
most  insulting  language  ;  so  that  if  the  working  class 
suffer  by  the  strike,  it  is  their  own,  or  rather  their 
advisers’,  fault. 

Shipbuilding  Trade. — Messrs.  Laird  &  Co.,  of 
Birkenhead,  have  at  the  present  time  on  the  stocks 
three  vessels  for  the  Koyal  Navy,  three  vessels  of 
war — two  being  powerful  ironclads — for  foreign 
Powers,  and  a  despatch  boat  for  the  Indian  Gov  em¬ 
inent.  The  Liverpool  freight  rates  remain  about 
the  same,  most  business,  at  present,  being  between 
Black  Sea  and  Baltic  ports. 

Armourplates  and  Warship  Material  Trade. 
— In  a  speech  of  Lord  Brassey  at  the  “  Banquet  of 
the  North,”  some  passages  occurred  which  will  be 
interestingto  armourplate  manufacturers  and  others. 
He  remarked  :  “Assuming  the  expenditure  on  naval 
construction  will  be  maintained  for  the  present,  we 
may  expect  to  find,  in  the  forthcoming  programme, 
ships  of  more  moderate  dimensions  than  those  of 
the  Hamilton  programme,  which  included  eight 
ships  of  no  less  than  14,159  tons.  The  larger  vessels 
have  their  merits,  but  wo  have  two  ships  building, 
of  the  Barfleur  type,  which  combine  the  excellent 
qualities  of  speed,  coal-carrying,  armament,  and 
armour  within  the  limit  of  1U,500  tons.  While 
adding  to  our  strength  in  battle-ships,  we  must  not 
neglect  to  supply  an  adequate  number  of  cruisers, 
and  the  sea-going  torpedo  catchers  and  torpedo 
vessels.” 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  193)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

Plumbers’  Papers — Wiped  Joint  Making- 
Light  FOR  LaNTERNISTS. 

Stained  Glass  Window  Making. 

How  to  Make  a  Snow  Sledge. 
Koadways  and  Horseshoes. 

Childrens’  Walking  Appliances. 
Japanese  Domino  Game. 

Seam  Iron  for  Tailors  and  Sempstresses. 
Electricity  Influence  on  Watches. 
Glue  for  Glass  and  Porcelain. 

*i*  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  'will  bring  the  same  to 
their  notice. 


HEADY  Nov.  24. 

The  First  Monthly  Fart,  price  6cl.,  of 

CASSELL'S 

Penny  Illustrated 
Stories. 

Containing  5  New  and  Original  Stories 
by  Popular  Writers. 

Fully  Illustrated. 

Also  issued  in  WEEKLY  books,  price  id,  each,  the 
following  being  now  on  sale  : — 

His  Wife’s  Sin.  13y  the  Author  of  “  Beauty  and  the 
Beast.'’ 

For  Greed  Of  Gold.  By  Thomas  Keyworth. 

A  Fisherman’s  Sweetheart.  By  Herbert  Russell. 
A  Chance  Word.  By  Kate  Eyre. 

Jasper  Hall  s  Triumph.  By  the  Rev.  A.  R.  Buck- 
land,  M.A. 

CASSELL  A  COMPANY,  LIMITED,  Lvdgatc  Hill ,  London. 


THE  NATIONAL 
FREEHOLD  LAND  SOCIETY, 

25,  Moor  gate  Street,  London,  E.C. 

(Established  1849.) 

Interest  at  3i  per  cent.,  payable 
half-yearly,  1st  May  and  1st  Novem¬ 
ber,  free  of  Income  Tax,  on  Com¬ 
pleted  Shares  of  £30  each. 

J.  A.  FISHER,  Secretary. 


ESTABLISHED  1861. 


gIRKBECK  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 

THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 


HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BlRKBHCK  FREEHOLD  L\NO 
Society,  as  above. 


The  BIRKBECIC  ALMANACK,  with  full  particulars,  post  free 


®n  application.  FRANCIS  RAVENSCROFT,  Manager. 


GIVEN 


AWAY. 


MOSELEY  &  SON, 


Our  280- 
logue,  con- 
Illustra- 
J  oiners’ 
our  New 
made 
for  a  few 
only. 

once  to— 


page  Cata- 
taining  700 
tions  of 
Tools;  also 
London 
Plane  List, 
weeks 
Write  at 


333,  HIGH  HOLBORN. 

{Hear  Chancery  Lane.) 


Orders  of  10s.  Carriage  Paid. 


it  published  at  La  Bella  Sauvaqe,  Ludatie  mil,  London,  at 
9  0  clock  every  II  ednesday  morning,  and  should  be  obtainable 
every  where  throughout  the  United  Kingdom  on  Friday  at  the 
latest.  _ 


TERMS  OF  SUBSCRIPTION. 

{Sent  post  free  to  any  part  of  the  world.) 

3  months,  free  by  pose  . is.  8d. 

6  months,  „  33.  sd. 

12  months,  „  6s.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Teems  foe  the  Insketion  of  Advertisements  in  baoh 


iV  KsKLY  188UE.  g(J 

One  Page . Tl*  0  0* 

Half  Page . 6  10  0 

(quarter  Page . s  12  6 

Eighth  of  a  Page  -  -  ---117  0 

One-Sixteenth  of  a  Page . 10  0 

In  Column,  per  inch  -  -  •  .  -  -  0  1C0 

Small  prepaid  Advertisements,  such  as  Situations  Wanted 
jnid  Exchange,  Twenty  W<\rds  or  less,  Ouo  Shilling,  and  Una 
Penny  per  Word  extra  if  over  Twenty,  all  Other  Adver¬ 


tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  or  insertions, 
by  special  arranyeonetiit. 

***  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date*of  issue. 


***  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
•will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


NOTICE. 

WORK  correspondents  arc  wanted  in  every  Town. 


Emigration  to  Brazil. — A  contract  has 
been  signed  between  the  Brazilian  Govern¬ 
ment  and  a  private  company  for  the  intro¬ 
duction  of  1,000,000  emigrants  from  Europe 
and  the  colonial  possessions  of  Spain  and 
Portugal  into  Brazil.  Under  these  circum¬ 
stances,  it  is  advisable  to  give  a  word  of 
warning  to  such  of  our  workers  as  might  be 
tempted  to  try  their  fortune  in  South 
America.  Under  clause  10  of  the  contract, 
immigrants  are  to  be  taken  to  Pernambuco, 
Pahia,  and  Victoria,  all  three  places  being 
on  the  tropical  part  of  the  Brazilian  coast. 
The  climate  in  most,  if  not  all,  parts  of  the 
country  is  wholly  unsuited  to  British  emi¬ 
grants,  and  the  population,  language,  laws, 
habits,  and  modes  of  life  and  work  are  all  alike 
strange  to  labourers  from  Great  Britain  and 
Ireland.  However  great  may  be  the  natural 
resources  of  Brazil,  experience  has  abun¬ 
dantly  proved  that  the  country  is  wholly 
unsuitea  to  the  British  workman  ;  it  is 
therefore  sincerely  to  be  hoped  that  our 
artisans  will  not  be  tempted  by  offers  of 
free  or  assisted  passages  or  grants  of  land  to 
go  out  to  that  country. 

Winter  Distress. — There  is  little  doubt 
that  we  are  verging  upon  a  winter  when  the 
pinch  of  poverty  will  be  more  than  usually 
felt  by  those  most  concerned — so  depressed 
already  are  many  branches  of  trade  upon 
which  the  working  classes  depend.  Before 
the  misery  arising  out  of  bad  trade,  depressed 
industries,  and  strikes  is  actually  upon  us, 
it  behoves  parish  authorities  and  others 
responsible  for  the  employment  of  labour 
generally  to  look  ahead  and  prejudge,  as  far 
as  possible,  the  probable  danger  looming  in 
the  near  future  in  the  cry  of  the  unemployed, 
and  to  prepare  for  it.  Distress  arising  from 
lowness  of  wages  and  no  work  is  chiefly 
present  in  large  towns  and  labour  centres. 
Here  local  bodies  might  do  much  to  ward  off 
not  a  little  of  the  immediate  distress  when 


it  presents  itself,  provided  they  were  fore¬ 
warned  and  forearmed.  As  a  rule,  however, 
the  reverse  is  the  case.  Vestries,  local 
boards,  and  councils  ought  to  face  the  ques¬ 
tion  ere  the  troublous  times  set  in.  They 
would  be  doing  some  real  good  for  those 
who,  it  is  all  but  certain,  will  be  requiring 
work  this  winter;  and  in  addition  be  affording 
temporary  satisfaction  to  peaceable  citizens 
and  shopkeepers,  whoare  naturally  concerned 
at  the  gloomy  possibilities  which  threaten,  and 
which  every  winter  seem  to  intensify,  from 
the  great  unemployed  community.  By 
planning  out  work  ahead,  the  authorities 
might  appreciably  diminish  much  of  the 
misery  which  is  the  portion  of  the  lower 
classes  during  British  winters,  especially 
in  towns.  Streets,  open  spaces,  roads,  and 
the  pavements  could  be  sensibly  improved 
and  rendered  safer  by  methodical  cleaning 
during  the  winter,  and  this  with  little  more 
cost  to  the  ratepayers.  Further,  by  arrange¬ 
ments  with  householders,  much  work  such 
as  window-cleaning,  boots,  messages,  etc., 
might  be  found  for  poor  people  whose  ante¬ 
cedents  could  be  guaranteed  by  parish  and 
police  authorities.  Much  more  might  and 
ought  to  be  done  for  the  poor  during  our 
stern  winters  ;  much  which  so  far  has  never 
been  attempted  is  possible  to  ameliorate 
the  distress  of  winter  among  the  poor,  and 
to  stop  the  “  We’ve-got-no-work-to-do  ”  cry, 
only  those  in  pow-er  must  look  forward  and 
see  where  work  will  be  needed.  The  call  for 
energy  and  action  in  this  winter  distress  ques¬ 
tion  is  sure  to  arise  again  this  year,  and  those 
whose  duty  it  is  to  cope  with  these  social 
questions  should  now  be  preparing  for  the 
increasing  rumblings  from  the  comparatively 
dormant  unemployed  element,  by  providing 
against  the  lessening  opportunities  that  the 
trade  of  this  country  provides  for  the  hands 
and  brains  of  its  teeming  working  thou¬ 
sands. 

Costers. — This  question  is  one  of  great 
importance  to  the  artisan  population,  inas¬ 
much  as  it  is  from  that  population  that  the 
coster  draws  his  customers.  The  reason  is 
obvious — the  coster’s  prices  being  always 
beneath  the  shopkeeper’s  ;  and  where  in¬ 
comes  are  so  slender  that  every  penny  has 
to  be  weighed  before  it  is  spent,  this  is  a 
most  important  consideration.  Of  course, 
the  shopkeeper  will  tell  you  that  the  coster 
has  no  rent  to  pay  as  he  himself  has,  and 
that  it  is  thus  a  very  simple  matter  for  the 
coster  to  undersell  him.  This  is  doubtful ; 
still,  as  we  are  looking  at  this  question  from 
an  entirely  working-class  point  of  view, 
we  shall  grant  the  shopkeeper’s  argument. 
“You  have  rent  to  pay,”  says  the  working¬ 
man’s  wife  to  the  greengrocer  ;  “  and  that  is 
why  you  charge  three  ha’pence  a  pound  for 
the  same  potatoes  as  Bill,  the  coster,  serves 
me  with  at  a  penny.  That  extra  ha’penny 
is  for  your  rent  1  Now,  why  should  I  have 
to  pay  your  rent  ?  I  have  my  own  rent  to 

Eay,  and  that  is  as  much  as  I  and  my  hus- 
and  can  afford.  If  shopkeepers  choose  to  take 
high-rented  shops,  why  should  we  working¬ 
men  and  women  have  to  pay  it  for  them  ? 
We  can’t  get  a  rise  in  our  wages  whenever 
we  choose  to  move  to  a  higher-rented 
house,  or  whenever  our  landlord  raises  our 
rent.”  That  would  be  a  very  fair  argument 
in  the  mouth  of  a  working-man’s  wife,  and 
one  that  the  shopkeeper  would  have  as 
much  difficulty  in  answering  as  the  author¬ 
ities  seem  to  have  in  clearing  the  costers 
from  our  streets.  The  fact  is,  tne  coster  is  as 
necessary  as  any  other  form  of  com  petition, 
and  instead  of  driving  him  away,  the  author¬ 
ities  should  seek  rather  to  regulate  him. 
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HOW  TO  MAKE  AN  EFFICIENT 
BATTERY  FOR  ELECTRICAL 
PURPOSES. 

BY  G.  E.  NEWLAND-SMITH. 

Introduction — Various  Batteries— Daniell’s 
Battery — Smee’s  Cell— Grove’s  Battery— 
Bunsen’s  Battery — Bichromate  Battery — 
Leolanch£’s  Cell — Amalgamating  Zincs — 
Materials— Supporting  Beams  and  Plates 
— Stand  and  Jars— Lifting  Arrangements 
— Connecting-up— Ohm’s  Law— The  Solu¬ 
tion  for  Charging  Battery— Conclusion. 

Judging  from  the  numerous  queries  in 
various  scientific  papers,  it  appears  that  a 
knowledge  as  to  how  to  construct  a  battery- 
suitable  for  the  all-round  purposes  of  the 
general  experimenter  in  the  science  of  elec¬ 
tricity  would  be  most  welcome  and  useful 
to  many.  I  therefore  propose  to  describe 
how  to  make  a  four -cell  chromic  acid 
battery  in  a  polished  wood  tray,  and  with 
a  lifting  arrangement  for  raising  the  plates 
when  the  battery  is  not  in  use. 

The  battery,  when  made,  will  be  most 
useful  for  all  kinds  of  electrical  experi¬ 
ments — such  as  lighting  small  lamps,  working 
coils,  motors,  electro-magnets,  decomposing 
water,  firing  fuses,  etc. ;  and  anyone  who 
carefully  carries  out  my  instructions  will 
have  the  satisfaction  of  knowing  that  he 
possesses  a  really  good  and  scientific  piece 
of  apparatus,  and  not  a  mere  toy. 

The  battery  will  not  cost  more  than  5s.  or 
6s.  to  make,  although  it  would  cost  about  a 
guinea  to  buy;  also,  it  is  one  of  those  pieces 
of  apparatus  —  unlike  most — which  is  as 
good  when  home-made  as  it  is  when  bought 
at  a  shop. 

Before  commencing  the  description  of 
the  battery  itself,  it  would  be  as  well  to 
describe  briefly  some  of  the  most  general 
forms  of  battery  now  in  use. 

Daniell’s  Battery  consists  of  a  copper 
cylinder  for  the  negative  element,  inside 
which  is  a  cell  of  porous  earthenware.  A 
zinc  rod  inside  the  porous  cell  forms  the 
positive  element.  Terminals  are  attached 
to  the  copper  and  zinc  for  convenience  in 
connecting-up.  No  containing  cell  is  neces¬ 
sary  for  this  battery,  the  copper  cylinder, 
being  closed  at  one  end,  forming  one.  The 
outside  cell  is  charged  with  a  saturated 
solution  of  sulphate  of  copper,  and  the 
porous  cell  with  dilute  sulphuric  acid.  This 
cell  is  remarkably  constant,  and  is  used  for 
electro-plating  on  a  small  scale. 

Smee’s  Cell. — This  cell  consists  of  a  plate 
of  platinised  silver  for  the  negative  element, 
and  two  plates  of  zinc  for  the  positive  ele¬ 
ment.  These  plates  are  suspended  by  a 
wood  bar  in  an  earthenware  cell,  which  con¬ 
tains  dilute  sulphuric  acid  as  the  excitant. 
This  battery  is  fairly  constant,  only  re¬ 
quires  one  exciting  fluid,  and  is  easily 
managed.  It  is  not,  however,  suitable  for 
the  general  experimenter. 

Grove’s  Battery  has  for  its  elements  plati¬ 
num  for  negative  and  zinc  for  positive.  The 
outer  cell  is  charged  with  sulphuric  acid 
diluted  with  water,  in  which  is  the  zinc. 
The  porous  cell  containing  the  plate  of 
platinum  is  filled  with  nitric  acid  3  parts, 
and  sulphuric  acid  1  part.  The  zinc  is 
usually  in  the  form  of  a  U,  by  which  means 
the  zinc  plate  is  brought  opposite  each  side 
of  the  platinum  plate. 

Bunsen’s  Battery.— The  elements  of  this 
battery  are  zinc  for  the  positive  and  carbon 
for  the  negative  element.  A  porous  cell 
is  required,  in  which  the  exciting  fluids  and 
general  arrangements  are  similar  to  that  of 
Grove’s. 

Bichromate  Battery. — Since  this  is  the 


battery  we  are  .  going  to  manufacture, 
nothing  will  be  said  of  it  here,  except  that 
it  is  the  best  battery  for  general  use. 

Leclanche’s  Cell  is  the  one  used  for  electric 
bells  and  telephones.  It  is  admirably  suited 
for. such  work,  as  it  will  give  out  a  current 
at  intervals — such  as  is  used  in  making  an 
electric  bell  ring  or  speaking  through  a  tele- 


tig-.  1. — II13  supporting  Beams  lor  tlie  Elates. 


hone— -for  several  ’'-cars  without  attention  ; 
ut  it  is  not  suit  .,  for  general  electrical 
experiments,  on  ace  mt  of  its  high  internal 
resistance,  and  co  :quently  low  current, 
besides  its  inability-  to  give  a  continuous 
current.  There  are  two  cells  employed  lor 
this  battery.  The  outer  one  (of  glass)  con¬ 
tains  a  zinc  rod,  and  is  charged  with  a  solu¬ 
tion  of  sal-ammoniac  ;  the  inner  (of  porous 


Fig.  2.— supporting  Beams  with  Plates  fitted 
and  clamped. 


earthenware)  contains  a  carbon  plate,  and 
is  filled  up  with  a  mixture  of  peroxide  of 
manganese  and  broken  gas  carbon. 

The  zinc  plates  of  the  bichromate  (or 
chromic  acid),  Smee’s,  and  Bunsen’s  battery, 
etc.,  should  be  amalgamated  with  mercury 
previous  to  use,  and  will  require  re-amal- 
gamating  from  time  to  time.  The  process 
is  effected  as  follows  :  Place  the  plates  (pre- 


Fig-  G. 


Fig.  3. — Plan  of  End  Standard  before  cutting. 
Fig.  A — Simple  Method  of  suspending  the 
Plates  when  out  of  the  Solution.  Fig.  6.— 
Zinc  Plate  with  Wire  attached  ready  for  con- 
necting-up.  Fig.  6.  —The  Battery  Complete. 

viously  well  cleaned)  in  a  shallow  dish,  con¬ 
taining  sulphuric  acid  1  part,  water  20  parts  ; 
pour  upon  the  zincs  a  globule  or  two  of 
mercury,  and  rub  it  over  them  with  an  old 
tooth-brush  until  they  present  a  silvered 
appearance.  They  are  then  ready  for  use. 

The  above  are  the  most  general  forms  of 
galvanic  battery.  There  are  also  many  other 
cells  that  have  been  invented  and  used,  but 


in  most  cases  have  not  been  a  success  for 
useful  work— except,  perhaps,  the  E.S.  dry 
ceil,,  which  is  very  good  indeed  for  small, 
plating,  coil,  and  bell  working. 

Cells  which  are  charged  with  one  solution, 
and  have  no  porous  pot,  are  termed  single- 
fluid  cells,  and  cells  with  two  solutions  (and 
porous  cells  generally)  are  termed  double¬ 
fluid  cells.  The  double-fluid  cells  are  more 
constant  than  the  single-fluid,  but  are  not 
so  powerful. 

Having  given  these  preliminary  details,  I 
will  commence  on  the  battery  which  we  are 
to  manufacture. 

Materials. — *8  carbon  plates,  6  in.  by  2  in. 
by  £  in.  thick;  *4  zinc  plates,  6  in.  by  2  in. 
by  i  in.  thick;  some  4  in.  planed  deal  board; 
*4  brass  clamps  ;  *3  small  binding-screws  ; 
*1  large  binding-screw  ;  copper  wire ;  {-  in. 
brass  rod,  and  steel  wood  screws. 

All  the  above  marked  thus  (*)  are  to  be 
obtained  at  an  electrical  shop.  Carbons  can 
be  got  as  cheap  as  2s.  a  dozen,  although 
many  shops  would  ask  -6d.  each  ;  zincs  can 
be  got.  for  2d.  or  3d.  each ;  clamps,  6d. ; 
small  binding-screws,  2d.  each  ;  large  one,  6d. 

While  on  the  subject  of  prices,  I  will  give 
the  amateur  electrician  a  hint — never  deal 
with  one  shop  only,  unless  you  have  un-. 
limited  cash.  The  reason  is,  that  one  shop 
can.  supply  carbons  twice  as  cheap  as  another, 
while  the  other’s  price  for  wire  is  as  cheap 
again  as  the  first’s.  Now  to  proceed. 

Take  two  strips  of  wood,  18  in.  long,  £  in. 
wide,  and  £  in.  thick,  nicely  planed  and 
sand-papered.  In  each  strip,  on  the  £  in. 
side,  cut  four  2  in.  slots.  These  slots  are  to 
be  £  in.  deep  and  1|  in.  from  each  other, 
leaving  3  in.  of  wood  at  each  end  (see  Fig.  1). 
The  slots  are  for  the  carbon  plates  to  fit 
into.  Now  place  the  supports,  as  the  strips 
will  now  be  called,  back  to  back,  with  the 
slots  outwards,  and  fit  a  carbon  plate  into 
each  slot  on  both  sides,  a  pair  of  carbons 
being  opposite  one  another.  Between  each 
pair  of  carbons,  and  clipped  in  place  h]?-  the 
two  flat  sides  of  the  strips,  is  to  be  placed  a 
zinc  plate.  There  are  now  four  sets  of  two 
carbons  and  one  zinc,  arranged  sandwich- 
fashion,  with  the  zinc  in  the  middle.  On 
the  top  of  each  set  screw  a  brass  clamp,  to 
keep  the  whole  together  (Fig.  2). 

The  wood  strips  serve  to  keep  the  plates 
from  contact ;  which  has  to  be  done,  or 
else  the  battery  would  short  circuit,  and  not 
work.  The  clamps,  which  are  made  with 
terminals  or  binding  screws  on  their  upper 
surfaces,  form  a  connection  with  the  carbon 
plates.  They  should  therefore  be  screwed 
up  tight,  taking  care  that  the  plates  do  not 
touch.  They  should  be  about  £  in.  to  £  in. 
apart  at  the  ends,  and,  of  course,  about  £  in. 
at  the  top. 

We  will  now  put  the  supporting  beams 
and  plates  aside,  and  turn  our  attention  to 
the  stand.  To  this  end,  we  take  a  piece  of 
deal  3  ft.  6  in.  long  by  4  in.  wide,  nicely 
planed  and  sand-papered,  and  from  it  cut 
two  pieces  13  in.  long.  This  leaves  us  a 
piece  16  in.  long  for  the  base  of  the  stand, 
the  two  13  in.  pieces  being  for  the  standards 
at  each  end.  Take  one  of  these  latter  pieces, 
and  rule  a  line  lengthways  down  the  middle 
(Fig.  3).  From  one  end  mark  off  along  this 
line  (a  b)  6 1  in.,  as  shown  in  the  figure,  and 
at  right  angles  to  the  line  draw  a  line  1|  in. 
long  (c  d),  equidistant  from  each  side  of 
point  e  (6.)  in.  from  a). 

Rule  lines  from  each  end  of  c  D  to  top  of 
standard.  To  make  it  look  ornamental, 
draw  curves  as  shown,  and  then  cut  away 
all  the  shaded  parts  of  Fig.  3,  leaving,  a 
flat  standard  with  a  If  in.  slot  cut  in¬ 
down  the  middle  of  the  top  half,  which  is 
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cut  into  an  ornamental  shape,  as  shown. 
Do  the  same  with  the  other  13  in.  strip,  and 
make  them  exactly  alike. 

Now  take  the  16  in.  piece,  and  screw 
these  two  standards  to  each  end  (upright), 
using  three  2  in.  steel  screws  at  each  end, 
as  shown  at  Fig.  3,  the  standards  being 
perfectly  perpendicular  to  the  base.  This 
part  of  the  stand  is  now  finished,  and  may 
be  stained  and  polished  as  desired,  a  wal¬ 
nut  stain  being  very  suitable. 

Procure  now  four  stoneware  cells  or  jars, 
6  in.  high  by  3  in.  or  31  in.  in  diameter. 
Put  these  next  one  another  on  the  base 
of  the  stand.  Now  place  the  supports  and 
plates — which  latter  go  into  the  jars — into 
their  places,  the  end  of  the  beams  resting 
in  the  slots  of  the  standards,  up  and  down 
which  they  are  to  slide.  When  the  battery 
is  working,  the  plates,  of  course,  dip  into 
the  jars,  which  are  full  of  solution  ;  but 
when  it  is  not  being  used,  the  plates  are 
lifted  out  by  means  of  the  supporting 
beams,  and  allowed  to  drain  into  the  jars. 

Some  arrangement  must  therefore  be 
made  for  suspending,  raising,  and  lowering 
the  plates.  I  shall  describe  two  methods 
of  effecting  this  ;  one  a  simple,  easily 
constructed  way,  and  the  other  a  trifle 
more  complicated.  The  simplest  way  is 
effected  as  follows  : — Drill  a  hole  through 
the  standards,  1  in.  from  the  top,  as  Fig.  4. 
Drill  a  corresponding  hole  through  the 
supports  where  they  slide  up  and  down, 
opposite  these  holes.  A  stout  pin  is  now 
made  of  a  piece  of  }  in.  steel  knitting- 
needle  about  3  in.  long.  A  blob  of  solder 
or  lead  is  cast  on  one  end,  to  serve  as  a 
head.  Make  two  such  pins — one  for  each 
end — and  put  them  through  the  holes  in 
the  standards  and  supports,  which  will 
suspend  the  plates  when  out  of  solution. 

The  second,  and  more  finished,  method 
is  to  take  two  pieces  of  £  in.  brass  rod 
8  in.  long,  and  make  an  eye  at  one  end  of 
each  like  a  skewer,  and  put  a  screw-thread 
on  it  all  the  way  down.  Make  also  a  pair 
of  small  brass  nuts  to  fit  the  rod,  suitably 
tapped.  It  will  be  convenient  to  have  a 
projection  of  brass  rod  in  the  side  of  the 
nuts,  for  convenience  in  turning  them  in 
screwing  up.  Now  screw  two  pieces  of 
brass,  £  in.  wide,  over  and  across  the  top 
of  the  standard  at  each  end,  with  a  hole 
drilled  through  the  centre  of  it.  Through 
this  hole  passes  the  brass  rod,  the  eye  being 
underneath,  and  hooking  on  to  a  small 
hook  on  the  top  of  the  supports  imme¬ 
diately  underneath  it.  On  the  top  end  of 
the  rod  is  screwed  the  nut,  with  its  pro¬ 
jection.  The  same  arrangement  is  fitted 
to  both  standards.  Then,  by  turning  the 
nuts  above  the  brass  strips  attached  to 
the  standards,  the  supports  and  plate  are 
screwed  up  to  a’ny  required  height.  This 
method  has,  as  will  be  seen,  many  advan¬ 
tages  over  the  first  method  described. 

The  battery  is  now  finished  all  except 
the  connections,  which  may  be  proceeded 
with  as  follows 

Take  out  all  the  zinc  plates,  and  file  a 
nick  on  each  edge  £  in.  from  one  end. 
Now  take  a  piece  of  copper  wire — prefer¬ 
ably  tinned — and  remove  the  covering  (if 
insulated)  from  one  end  for  about  5  in., 
and  put  it  round  the  zinc  which  is  being 
operated  upon,  and  twist  it  up  tightly  in 
the  nicks,  leaving  about  21  in.  of  covered 
ware  for  connecting-up.  Be  sure  and  twist 
the  wire  up  tight,  so  as  to  ensure  good 
contact  (Fig.  5). 

When  all  the  zincs  have  been  thus  wired, 
they  can  be  put  back  in  their  places,  the 
wires  coming  up  between  the  supports.  Now 


put  a  small  binding-screw  on  the  front  sup¬ 
port,  equidistant  between  each  set  of  the 
plates,  and  between  the  last  set  and  the 
right-hand  standard  put  in  a  large  size  bind¬ 
ing-screw.  To  this  connect  the  wire  coming 
from  the  zinc  of  the  last  cell,  thus  forming 
the  zinc  terminal  of  the  four-cell  battery. 
To  each  small  screw  connect  the  wire 
from  the  zinc  of  the  cell  before  it,  each 
one  forming  the  zinc  terminal  of  that  cell, 
the  screw-clatnp  being  the  carbon  terminal 
of  each  set.  Each  cell  has  now  its  own 
connecting-screws  from  the  carbon  and  zinc 
(positive  and  negative)  elements. 

The  method  of  connecting  the  cells  to¬ 
gether  entirely  depends  on  what  use  the 
battery  is  to  be  put  to.  You  can  connect 
the  cells  in  series  or  in  rrallel.  To  connect 
in  series  means  connei  mg  the  zinc  of  one 
cell  to  the  carbon  of  ne  next,  and  so  on 
throughout  the  entire  .series.  Batteries  for 
electric  lighting  are  thus  connected.  When 
the  cells  are  connected  in  series,  the  E.M.F. 
(or  electro-motive  force)  is  equal  to  that  of 
the  four  cells  multiplied  together ;  but  the 
current  is  only  equal  to  that  produced  by 
one  cell. 

To  connect  in  parallel  is  to  connect  all 
the  carbons  to  one  wire,  forming  one  carbon 
pole  of  battery,  and  all  the  zincs  to  another 
wire,  forming  one  zinc  pole.  When  the  cells 
are  connected  in  parallel,  the  E.M.F.  is 
equal  to  that  of  one  cell,  but  the  current  is 
equal  to  that  of  four  cells. 

This  is  easily  explained  on  considering 


Ohm’s  law,  which  is :  C 


where  C  = 


current  in  amperes  ;  E  =  electro- motive 
force  in  volts  ;  and  R  =  resistance  opposed 
to  the  current  in  the  circuit  in  ohms. 

When  the  carbons  are  all  connected  to¬ 
gether,  and  the  zincs  also,  as  in  parallel,  the 
resistance  is  only  equal  to  one-fourth  that 
of  one  cell,  for  this  reason  : — When  the  cells 
are  thus  connected,  the  four  cells  become,  as 
it  were,  the  same  as  one  large  cell,  with 
[dates  four  times  as  large  as  our  one  cell. 
Well,  just  in  the  same  way  that  people  in  a 
crowd  find  it  easier  to  get  aiong  if  the  road 
is  wide,  so  does  the  electricity  find  it  easier 
to  get  along  a  large-surfaced  plate  than  a 
small  one  ;  and  in  pushing  along  the  small 
plate,  which  offers  resistance  and  makes 
heat,  some  of  the  current  is  lost  in  this 
way. 

From  this  it  will  be  seen  that  the  manner 
of  connecting-up  your  cells  entirely  depends 
upon  what  work  they  are  required  to  do.  If 
the  battery  is  required  to  have  a  high  E.M.F. 
and  low  current,  connect  in  series.  When, 
on  the  contrary,  a  high  current  and  low 
E.M.F.  is  required  (such  as  for  working 
coils,  electro-magnets,  and  motors),  connect- 
up  in  parallel. 

All  those  who  are  interested  in  electricity 
should  study  Ohm’s  law  from  the  text¬ 
books,  and  thus  they  will  see  how  to  connect- 
up  for  any  desired  effect.  Having  finished 
this  digression,  I  will  return  to  the  battery. 

The  battery  is  now  finished,  and  the 
possessor  may  rely  upon  it  to  do  any  work 
that  a  four-cell  battery  of  this  description 
can  be  expected  to  do.  If  the  battery  is 
•wanted  occasionally  to  be  easily  carried 
about,  handles  of  brass  or  nickel  can  be 
put  on  the  side  of  each  standard,  and  a 
strip  of  wood  put  across  each  side  of  the 
jars,  and  let  in  at  each  end  to  the  side 
edge  of  the  standards,  about  halfway  up, 
to  keep  cells  in  place. 

To  charge  the  battery,  make  up  a  solu¬ 
tion  in  the  following  proportions:  Chromic 
acid,  3  oz.;  water,  1  pint;  sulphuric  acid, 


3  fluid  oz.  Dissolve  the  chromic  acid 
in  warm  water,  and  slowly  add  the  sul¬ 
phuric  acid,  gradually  in  a  fine  stream. 
Let  the  solution  cool,  and  it  is  ready  for 
use.  The  amount  required  for  the  four 
cells  will  be  about  five  to  six  pints.  Fill 
the  cells  about  three-quarters  full.  The 
solution  will  run  about  three  hours,  either 
at  intervals  or  continuously.  When  you 
wish  to  work  any  piece  of  apparatus,  con¬ 
nect  up  to  the  battery  with  insulated  wire, 
lower  the  plates  into  the  solution,  and 
there  you  are  ! 

I  will  finish  by  giving,  in  Fig.  6,  a  sketch 
of  the  complete  battery,  so  that  you  will 
see  what  to  make  it  like.  When  you  have 
made  it,  you  will  have  a  really  good  and 
useful  battery. 


TAKING  CASTS. 


To  take  casts  from  carvings,  wet  some  stout 
blotting-paper  and  a  sheet  of  thin  paper,  say 
bank-post.  Then  damp  the  bank-post,  and 
paste  one  or  two  sheets  of  the  wet  blotting- 
paper  upon  it,  and  then  lay  the  paper,  which 
must  be  damp  enough  to  be  soft.  Now 
place  the  paper  (the  bank-post  side)  upon 
the  carving  you  want  a  cast  from,  and  ham¬ 
mer  the  paper  into  the  carved  surface  with 
a  hard  brush  (about  as  hard  as  a  hard  shoe¬ 
brush),  driving  the  paper  into  all  the  inter¬ 
stices  of  the  carving;  and  when  this  is  done, 
paste  a  piece  of  brown  paper  on,  and  hammer 
again,  and  then  remove  the  paper,  and  soak 
the  face  with  oil,  melted  paraffin,  or  grease, 
when  the  mould  is  ready  for  casting.  Then 
get  some  plaster-of-Paris,  and  mix  it  with 
some  water  to  the  consistency  of  thick  paste, 
and  place  it  on  the  mould,  taking  care  that 
it  goes  carefully  into  the  depression  in  the 
mould  ;  and  when  it  is  dry,  you  will  have  a 
facsimile  of  the  carving. 


GREENHOUSE  HEATING. 

In  order  to  determine  whether  steam  or  hot 
water  were  the  best  for  heating  greenhouses,  a 
series  of  experiments  have  been  made  at  the 
Agricultural  Experiment  Station  in  connection 
with  the  Cornell  University  (New  York  City, 
U.S.A.),  in  which  the  following  conclusions  were 
arrived  at :  1.  The  temperature  of  steam  pipes 
average  higher  than  those  of  hot-water  pipes 
throughout  the  entire  circuit  for  the  entire  period 
of  test.  2.  The  higher  the  inside  temperature 
in  steam  pipes  the  less  is  the  proportionate  warm¬ 
ing  power  of  the  pipes  at  a  given  point.  The 
heat  is  distributed  over  a  greater  length  of  pipe, 
and,  as  steam  is  ordinarily  carried  at  a  higher 
temperature  than  hot  water,  it  has  a  distinct 
advantage  for  heating  long  runs.  3.  When 
no  pressure  is  indicated  by  the  steam-gauge, 
the  difference  between  the  temperatures  of  the 
riser  and  the  return  is  greater  with  steam  than 
with  hot  water.  4.  Under  pressure  the  differ¬ 
ence  is  less  with  steam  than  with  hot  water. 

5.  There  is  less  loss  of  heat  in  the  steam  risers 
than  in  the  hot  -  water  risers,  and  this 
means  that  more  heat  in  the  steam  system 
is  carried  to  the  farther  end  of  the  house  and 
more  is  spent  in  the  returns  as  bottom  heat. 

6.  This  relation  is  more  uniform  in  the  steam 
risers  than  in  the  hot-water  risers,  giving  much 
more  even  results  with  steam  than  writh  hot  water. 

7.  When  the  fires  are  operative  the  fluctuation 
in  the  temperature  of  the  risers  at  any  given 
point  is  much  greater  with  hot  water  than  with 
steam.  8.  An  increase  in  steam  pressure  raises 
the  temperature  in  the  entire  circuit,  hut  the 
temperature  does  not  rise  uniformly  with  the 
pressure.  9.  The  first  application  of  the  pres¬ 
sure  increases  the  temperature  of  the  returns 
much  more  than  that  of  the  risers.  10.  Steam 
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is  better  than  hot  water  for  long  an-d  crooked 
circuits.  11.  Pressure  is  of  greater  utility  in 
increasing  the  rapidity  of  circulation  of  steam 
and  in  forcing  it  through  long  circuits  and  over 
obstacles.  12.  Unfavourable  conditions  can  be 
more  readily  overcome  with  steam  than  with  hot 
water.  13.  Hot  water  consumed  more  coal  than 
steam,  and  was  at  the  same  time  less  efficient. 
This  result  would  probably  be  modified  in  a 
shorter  and  gtraighter  circuit  with  greater  fall. 
14.  Under  the  conditions  here  present  steam  is 
more  economical  than  hot  water  and  more  satis¬ 
factory  in  every  way,  and  this  result  is  not 
modified  to  any  extent  by  the  style  of  heater 
used. — The  Surveyor. 


“USEFUL  HOUSEHOLD  ARTICLE” 
COMPETITION. 


PRIZE  SUGGESTIONS. 

HOT-WATER  DISH  COVER. 

By  “  Foiikless  ”  (Mehvyn  W.  R.  Bunrury,  15, 
St.  Mary's  Terrace,  Paddington ,  IF.). 

A  much  needed  invention  is  a  hot-water  dish 
cover. 

The  advantage  of  this  cover  i3  that  it  keeps 
the  vapour  of  the  food  from  condensing  on  the 
cover  and  bringing  down  on  to  the  food  any  dirt 
there  might  be  on  the  inside  of  the  cover.  It 


•also  keeps  the  food  from  drying  up.  This  sug¬ 
gestion  is  specially  applicable  for  working  men’s 
homes,  where  ovens  and  such  like  facilities  do  not 
exist.  Often  a  dinner  has  to  be  cut  off  and  kept 
warm  until  some  late  comer  has  arrived,  and  in 
instances  such  as  these  the  hot-water  dish  cover 
would  prove  of  real  service. 

- - ♦♦♦ - 

IMPROVED  BOOKMARKER. 

By  “  Bookmarker  ”  (Sydney  C.  Smith,  Balliol 
House,  Toynbee  Hall,  Commercial  Street,  H.). 

This  bookmarker  is  designed  to  hold  a  book 
open  whilst  reading,  so  as  to  leave  both  hands 
free,  also  to  avoid  the  spoiling  of  new  books 
by  breaking  the  binding  in  order  to  make  them 


Improved  Bookmarker. 

keep  open.  The  back  piece  is  sharpened  for 
use  as  a  paper  knife.  This  article  would  be 
specially  useful  for  reading  at  meals,  or  when 
smoking.  The  projecting  arm  might  be  made  to 
close  up  over  the  other  portion  so  as  to  make  the 
bookmarker  less  bulky  when  the  book  is  closed. 


CLOTHES-HORSE. 

By  “Dhobia”  (Harry  T.  Baker,  14,  Southgate 
Itoad,  Kingsland,  K.). 

1  have  examined  every  household  article  in  my 
possession — perhaps  I  ought  to  say  in  my  wife’s 
possession — with  a  view  to  find  some  means  of 
improvement ;  and  after  thinking  upon  every¬ 
thing,  from  the  chimney-cowl  to  the  doormat, 
and  from  the  sugar-tongs  to  the  coal-scuttle,  I 
have  decided  upon  the  clothes-horse  as  an  article 
requiring  improvement  as  much  as,  if  not  more 
than,  any  other  household  article  or  domestic 
appliance.  The  ordinary  clothes-horse,  standing 
about  5  ft.  high,  and  having  three  folds,  has  not 
more  than  20  ft.  of  hanging  accommodation. 
Now,  I  thought  if  the  hanging  accommodation 
could  be  doubled  without  increasing  the  size  of 
the  horse,  it  would  be  a  decided  improvement.  I 
have  worked  upon  that  idea,  and  the  result  is  a 
clothes-horse  that  will  fold  into  a  smaller  compass 
than  the  ordinary  clothes-horse,  and  yet  when  in 
use  will  give  a  hanging  accommodation  of  136  ft. 
If  that  is  not  enough,  still  more  may  be  gained 
at  the  rate  of  48  ft.  for  every  foot  added  to  its 
height;  but  I  think  136ft.  enough  for  any 
ordinary  household. 

Fig.  1  shows  the  article  when  not  in  use.  The 
first  thing  to  be  made  is  the  frame.  Get  two 
pieces  of  J  in.  iron  gas  barrel,  each  about  3  ft.  9  in. 
in  length,  having  a  thread  at  each  end  extending 
about  2  in.  up,  with  two  back  nuts  on  each  end. 
These  are  the  uprights.  The  top,  bottom,  and 
middle  rails  come  next.  These  may  be  made  of 
deal  or  any  other  wood,  about  1  in.  by  1|  in. ,  and 

2  ft.  4  in.  in  length.  With  a  centre-bit  bore  a  hole 
through  at  each  end  just  large  enough  to  admit 
the  \  in.  iron  barrel,  taking  care  to  have  a  clear 
2  ft.  1  in.  between  the  holes.  Having  taken  one 
back  nut  off  each  upright,  slip  the  bottom  rail  on 
the  uprights,  put  the  other  back  nuts  on,  and 
screw  up  tight.  The  dark  lines  at  a,  b,  c  (Fig.  1) 
show  top,  bottom,  and  middle  rails.  Two  legs 
will  be  required.  If  iron  barrel  has  been  used  for 
the  uprights,  you  cannot  do  better  than  use  iron 
barrel  for  the  legs.  For  each  leg  procure  one 
|  in.  T-piece  with  ^in.  outlet,  two  5  in.  lengths 
of  |  in.  iron  barrel,  and  two  |  in.  bends.  Screw 
one  of  the  5  in.  lengths  into  each  end  of  the 
T-piece,  and  one  bend  on  each  end,  and  you  have 
a  strong  leg  (d,  Fig.  1).  Having  made  the  two 
legs,  screw  them  on  the  uprights  below  the 
bottom  rail,  their  direction  forming  a  right  angle 
with  the  bottom  rail.  This  is  the  position  they 
will  be  in  when  the  horse  is  in  use.  When  the 
horse  is  not  in  use  a  quarter  turn  will  bring  them 
into  the  same  direction  as  the  bottom  rail,  as 
shown  in  Fig.  1,  when  the  horse  may  be  hung  on 
the  wall  or  stood  close  against  the  wall,  taking 
up  but  little  room.  Measuring  from  the  top  of 
the  bottom  rail  to  the  top  of  the  upright,  we  have 
about  43  in.  Allowing  2^  in.  for  the  thickness  of 
the  middle  and  top  rails  and  back  nuts,  we  have 
401  in. — we  will  call  it  40  in. — for  swing  rails. 

Cut  thirty-four  rails  of  the  same  size  as  the 
bottom  rail,  and  bore  holes  at  each  end  the  same 
as  the  bottom  rail.  Then  cut  them  in  two,  as 
shown  by  dotted  lines  in  Figs.  2  or  3,  and  we  shall 
have  sixty-eight  2  ft.  swing  rails.  Having  taken 
both  back  nuts  off  the  top  of  each  upright,  place 
seventeen  rails  in  such  a  manner  as  to  allow  each 
pair  to  fold  in  close,  as  shown  in  Figs.  2  and  3. 
Then  place  6  in.  of  wooden  washers  on  each  up¬ 
right  ;  then  the  middle  rail.  Then  place  another 
seventeen  swing  rails  on  each  upright,  as  before. 
Put  one  back  nut  on  each  upright,  then  the  top 
rail,  then  the  other  back  nut,  and  screw  up 
tight,  and  you  have  the  clothes-horse  complete. 
By  placing  the  6  in.  of  wooden  washers 
between  the  top  half  and  the  bottom  half 
of  the  swing  rails,  we  shall  have  2  ft.  space 
between  each  of  the  top  swing  rails  and  the  corre¬ 
sponding  swing  rail  of  the  bottom  half.  The  top 
of  the  bottom  fast  rail  and  the  bottom  of  the  top 
fast  rail  should  be  countersunk,  to  let  the  back 
nuts  in. 

When  the  horse  is  in  use,  with  all  rails  open, 
there  being  sixty-eight  2  ft.  rails,  it  will  give 
hanging  accommodation  equal  to  136  ft.  of  clothes¬ 
line.  When  closed,  with  the  legs  turned  in  the 


same  direction  as  the  bottom  rail,  it  will  hang  on 
a  nail,  with  no  part  of  it  extending  2  in.  from 
the  wall. 

When  required  for  use,  give  the  legs  a  quarter 
turn  and  stand  it  on  the  floor.  It  would  be  best 
to  begin  loading  at  the  bottom  of  the  top  half. 
Swing  the  bottom  pair  of  rails  out  to  the  front, 
hang  the  clothes  on,  and  swing  them  round  until 
their  two  ends  meet  behind.  Pull  out  the  next 
pair  above,  load  them,  and  swing  them  back  to 
within  a  few  inches  of  the  first  pair.  Continue 
in  that  manner  until  the  top  half  are  loaded ;  the 
ends  of  the  top  pair  should  meet  in  front,  the 
points  of  the  rails  of  each  upright  forming  a 
spiral,  the  two  spirals  meeting  in  front  at  the  top, 
and  behind  at  the  bottom.  Having  loaded  the 
upper  half  of  the  swing  rails,  begin  with  the 
bottom  pair  of  all ;  load  and  swing  them  back 
until  they  meet  behind,  and  continue  as  before  ; 
and  when  the  whole  are  loaded,  the  top  pair  of 
rails  of  the  top  half  will  be  2  ft.  above  the  top 
pair  of  the  bottom  half,  and  so  on.  By  those 
means  you  will  liave  136  ft.  of  hanging  accom¬ 
modation,  with  a  free  passage  of  air  between  each 
article,  and  the  whole  will  be  within  a  compass  of 
6  ft.  wide,  4  ft.  deep,  and  less  than  5  ft.  high. 

On  the  same  principle,  it  might  be  made  with 
one  upright  standing  on  four  spider  legs  ;  the 
upright  to  be  of  any  height,  and  the  arms,  when 
in  use,  forming  one  continual  spiral  from  top  to 
bottom. 

A  very  handy  article  may  be  made  on  the  same 
principle  to  be  fastened  to  tho  wall.  Fig.  4  shows 
the  article  with  half  the  rails  in  use,  and  the  other 
half  against  the  wall.  Three  or  four  pegs  might 
be  fastened  to  any  one  of  those  rails,  which,  when 
tho  article  is  not  used  as  a  clothes-hanger,  would 
do  for  hat  pegs,  and  when  wanted  for  hanging 
clothes  upon,  such  articles  as  stockings  or  socks 
could  be  hung  upon  those  pegs. 


Compactum  Clothes-horse  and  Parts. 


Many  different  forms  of  clothes-horse  might  be 
made  on  this  principle,  and  any  amateur  could 
make  them.  All  the  tools  required  are  a  saw,  a 
brace  and  centre-bit,  a  plane,  and  a  wrench  or 
spanner  for  tightening  the  back  nuts. 

This  will  certainly  be  considered  a  useful 
article  by  the  ladies  ;  and  if  ladies  have  aught  to 
do  with  judging,  a  clothes-horse  will  get  a  place 
for  once. 

[*„*  ,£1  will  bo  sent  for  each  of  the  above 
prize  suggestions  ;  also,  as  opportunity  offers, 
selections  from  tho  large  number  of  designs 
which  were  sent  in  for  this  competition  will 
be  published  in  Work.] 


Harrington  bronze  is  composed  of  55 '73  per  cent, 
copper,  42 '67  zinc,  0'97  tin,  and  0'68  lead,  and  lias, 
after  rolling,  a  tensile  strength  of  75,000  lbs.  per 
square  inch,  and  an  elongation  of  20  per  cent,  on  a 
2  in.  section. 
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SHOP: 

A  Corner  fop.  Those  who  Want  to  Talk  It. 


*.*  In  consequence  of  the  great  pressure  upon  the 
"Shop”  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents.''  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-dc-plume,  of  the  'writer 
by  whom,  the  question  has  been  asked  or  to  whom  a  reply 
lias  been  already  given. 


I.— Letters  from  Correspondents. 

Sewage  in  Large  Towns.— Chopstick  writes : 
— “  In  regard  to  the  necessity  of  providing  a  method 
of  dealing  with  the  sewage  of  large  towns  otherwise 
than  by  turning  it  into  the  rivers  or  canals,  it  may 
be  of  interest  to  some  to  know  how  it  is  dealt  with 
in  Rochdale;  the  method  is,  I  believe,  unique,  as 
well  as  the  manner  of  collecting.  In  the  first  place, 
every  owner  of  property  has  to  provide  two  tubs 
for  each  closet.  These  are  about  the  size  of  a 
paraffin  cask  cut  in  two,  but,  for  the  sake  of  uni¬ 
formity,  they  are  supplied  by  the  Corporation  at 
the  cost  of  10s.  6d.  each.  One  of  these  tubs  is  in  use  at 
the  closet  while  the  other  is  at  the  sanitary  works, 
they  being  collected  at  certain  periods  by  men  in 
the  employ  of  the  sanitary  department,  who  take 
away  the  full  tubs  in  a  long  enclosed  van,  which  is 
fitted  with  doors  along  the  sides  for  convenience  in 
loading.  These  men  are  also  provided  with  lids  for 
the  tubs  to  keep  in  the  smell,  and,  of  course,  on 
taking  away  the  full  tub,  an  empty  one  is  left  in  its 
place.  On  arrival  at  the  sanitary  works,  the  tubs 
are  emptied  into  a  drying  chamber,  which  revolves 
in  contact  with  a  heated  chamber,  and  during  the 
process  the  contents  are  turned  over  and  over  until 
the  whole  is  formed  into  a  dry  powder,  resembling 
guano,  which  is  readily  bought  by  farmers  as 
manure.  All  the  fumes  are  ejected  into  the  air 
through  a  very  high  chimney,  and  anyone  passing 
the  works  would  scarcely  know  what  process  was 
carried  on  there,  unless  told.  1  believe  the  above 
method  of  dealing  with  sewage,  etc.,  to  be  a  very 
good  one,  but  the  manner  of  collecting  I  do  not  care 
for,  as  I  think  it  could  be  managed  better  by  means 
of  water-closets,  the  water  being  drained  off  by 
means  of  gratings  on  arrival  at  the  works.  This 
would  save  the  enormous  expense  of  the  men, 
horses,  and  vans,  and  would  also  render  the  system 
applicable  to  many  towns  without  much  expense  ; 
while  it  cannot  be  denied  that  it  is  decidedly  un¬ 
pleasant  to  meet  one  of  the  loaded  vans  in  the 
streets.  I  shall  be  pleased  to  hear  the  opinions  of 
some  of  our  sanitary  readers  on  the  subject." 

Soldiers'  and  Sailors'  Handicraft  Education. 
— Cam  writes  : — “  I  am  much  interested  in  the 
question  you  have  started  about  teaching  soldiers 
some  trade  which  may  be  of  use  to  them  when  their 
colour  service  expires.  In  most  regiments  work¬ 
shops  already  exist,  but  only  three  or  four  men  are 
employed  in  them.” 

Employment  for  Women.— N.  M.  (Sheffield) 
writes  “  It  is  bitterly  complained  from  time  to 
time  that  the  labour  market  for  women  is  sadly 
overstocked,  and  that  competition  daily  becomes 
keener.  This  is  so  in  some  departments  of 
labour;  but  one  has  only  to  take  up  a  daily  news¬ 
paper  and  scan  the  column  of  mistresses  wanting 
servants,  to  see  that  at  least  one  avenue  is  still  left 
open  for  women.  But  domestic  employment  is  not 
popular,  as  not  being  sufficiently  ‘genteel;’  and  it  is 
in  the  ranks  of  those  competitors  for  genteel 
employment  that  the  greatest  suffering  is  expe¬ 
rienced.  In  America,  where  woman  is  nothing  if 
not  progressive,  some  persons  have  managed  to 
strike  out  for  themselves  most  original  occupa¬ 
tions.  What  is  to  prevent  a  woman  from  being 
an  engraver,  a  chaser,  an  engine-turner,  or  an 
etcher } — all  light  trades,  but  requiring  an  artistie 
temperament  and  an  artistic  training — i.e.,  an 
apprenticeship  ;  for  none  can  hope  to  acquire  pro¬ 
ficiency  in  these  arts  without  giving  time  or  money. 

I  Very  good  wages  may  be  earned  at  these  trades— 
except,  perhaps,  engine-turning-;  which  is  rather 
under  a  cloud  ;  but  employment  is  still  to  be  had  by 
competent  female  hands  in  the  Coventry  watch¬ 
making  districts.  As  regards  ornamental  engraving, 
there  are  many  light  articles  which  might  fairly  be 
left  to  the  delicate  hands  of  women  to  enrich.  The 
jewellery  trade,  in  particular,  offers  a  large  field 
for  the  further  employment  of  females ;  but  they 
must  be  content  to  work  in  manufactories,  and 
submit  to  a  rather  strict  discipline  in  the  matter  of 
punctuality  of  attendance  at  work.  And  with 
chasing— which,  by  the  way,  is  more  nearly  con¬ 
nected  with  the  silver  and  electro-plated  trades 
(tea  and  coffee  services,  etc.)— there  is  already  a 
school  for  females  established  in  Sheffield,  where, 
for  a  moderate  fee,  a  young  person  may  be  thor¬ 
oughly  trained,  and  where,  if  sufficient  talent  were 
shown,  she  would  have  no  difficulty  in  obtaining 
work,  which  she  would  be  able  to  execute  at  her 
own  home.  As  a  matter  of  fact,  all  these  trades 
depend  in  a  great  measure  on  fashion,  which  is  the 
one  great  drawback  ;  but  still,  when  trade  is  good 
plenty  of  work  may  be  found.  A  preliminary 
essential  to  ornamental  engraving  and  chasing  is 


found  in  a  preparatory  education  at  a  school  of  art, 
where  she  would  learn  to  use  her  pencil  deftly  and 
quickly.  This  latter  fact  alone  would  be  a  sufficient 
inducement  to  a  master  to  give  the  girl  the  prefer¬ 
ence  over  her  less  gifted  sister  applicants  for  a 
situation,  as  he  could  immediately  employ  her  ;  and 
although  she  might  feel  rather  awkward  ~when 
called  upon  to  trace  a  design  upon  a  teapot,  would 
very  soon  feel  as  much  at  home  as  though  engaged 
in  sketching  with  a  pencil  on  a  smooth  sheet  of 
paper  pinned  down  to  a  drawing-board ;  and  prob¬ 
ably  her  employers,  under  the  circumstances,  would 
waive  the  apprenticeship,  and  give  her  a  few 
shillings  per  week,  together  with  instructions  in 
his  art..  I  have  endeavoured  to  show  that  there  are 
still  occupations  left  for  women.  Let  Englishwomen 
take  a  lesson  from  their  sisters  in  America,  and  try 
to  get  rid  of  that  bugbear,  ‘genteel  employment,’ 
all  honest  work  being  honourable ;  and  if  at  first 
the  labour  should  prove  irksome,  rest  assured  that, 
after  the  first  plunge,  all  will  become  easier,  and 
things  will  work  more  smoothly  day  by  day.  I 
have  great  sympathy  with  a  delicately  nurtured 
lady  who,  from  any  cause,  finds  herself  compelled 
to  seek  a  livelihood  in  a  sphere  quite  outside  that 
in  which  she  has  been  reared,  but  venture  to 
advise  that  a  common-sense  view  of  the  situation  in 
which  she  finds  herself  be  at  once  taken,  feeling 
sure  that  such  a  course  will  be  productive  of  bene¬ 
ficial  results.” 

Draught  Excluder.— J.  W.  B.  (Hu dde.rs field) 
writes: — “This  is  the  simplest  way  of  making  an 
excluder  for  both  wind  and  rain  at  the  bottom  of 
doors,  viz.  :  Take  a  piece  of  wood  a  out  i  in.  wide 
by  1  in.  thick,  and  shaped  as  A,  it  being  the  length 
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of  outside,  and  fasten  it  on  stepping  flag ;  and  then 
get  another  about  2  in.  square  and  length  of  door, 
and  formed  as  at  b.  Fasten  this  on  door  so  that  it 
will  just  fit  on  the  other,  as  at  c.  It  will  be  found 
to  answer  admirably.  This  has  been  tested,  and  I 
am  using  it  myself.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Lens  Grlnding.-S.  B.  ( Upton  Park)  asks  for 
“  information  as  to  the  way  lenses  are  ground  ready 
for  use,"  and  “  are  there  any  books  pertaining  to  the 
same?"  Full  information  as  to  the  method  adopted, 
to  be  of  much  service,  would  require  more  space 
than  “  Shop  ”  could  supply.  S.  B.  has  not  said 
whether  the  lens  is  for  telescope  or  what.  Two 
templets— one  concave,  the  other  convex— must  be 
made,  of  a  radius  equal  to  the  focal  length  of  the 
lens.  If  of  small  size,  they  may  be  made  of  brass  ; 
if  large,  they  are  generally  made  of  plate  glass. 
The  edges  are  ground  together  with  emery,  so  as  to 
be  perfectly  spherical.  Two  tools  are  now  made  of 
cast  iron,  concave  and  convex.  These  must  be 
turned  until  they  are  as  true  as  possible  with  the 
templets.  When  this  is  done,  they  must  be  ground 
together  until  tlip'r  are  both  perfectly  spherical. 
The  disc  of  glass  is  now  cemented  to  a  bed;  emery 
moistened  with  water  is  placed  on  the  glass,  and 
the  tool  is  worked  on  it  with  a  circular  and  swinging 
stroke.  At  the  same  time  the  worker  gradually 
moves  around  the  disc,  and  also  keeps  turning  the 
tool  around.  From  time  to  time  the  tool  must  be 
tried  and  ground  with  its  own  fellow  to  maintain  a 
perfectly  spherical  curve.  When  every  part  is 
ground,  and  the  disc  presents  a  perfect  form  as 
tried  by  the  templet,  all  the  scratches  are  removed 
by  finer  emery,  these  by  finer  still,  until,  with  a  lens, 
no  scratches  can  be  seen,  but  there  is  simply  a  uni¬ 
form  granulated  surface  presented.  A  disc  of  wood 
must  now  be  made  of  nearly  the  same  curve,  and 
covered  with  pitch  or  other  adhesive  substance. 
Whilst  in  a  sticky  and  plastic  condition,  a  piece  of 
cloth  is  placed  on  it,  and  is  worked  with  the  iron 
tool  until  it  becomes  its  exact  counterpart.  When 
hard,  putty  powder  must  be  used  wet,  which  will 
produce  the  necessary  polish.  This,  in  brief,  is  the 
method  employed  for  grinding.  When  completed, 
it  is  centred— that  is,  it  is  ground  on  its  edge  into  a 
circular  form.  When  done,  the  lens  may  be  said  to 
be  completed.  With  reference  to  the  second  question, 
I  am  not  aware  that  any  book  has  been  published 
on  the  subject ;  there  is.  however,  considerable  in¬ 
formation  on  lens  grinding  obtainable  from  articles 
that  have  appeared  from  time  to  time  in  magazines 
devoted  to  art  and  science.  If  S.  B.  has  the  oppor¬ 
tunity,  and  will  look  up  the  English  Mechanic  for 
the  last  twenty  years,  he  will  find  a  great  deal  of 
valuable  information  on  the  subject.  From  the 
nature  of  the  questions,  my  answers  are,  of  neces¬ 
sity,  vague ;  but  if  S.  B.  can  state  just  exactly  his 
needs,  1  have  no  doubt  he  will  get  the  information 
requiied. — O.  B. 

Engineer.— T.  B.  (Stourbridge).—  Inquiries  have 
been  made  for  the  address  of  the  inventor  from 
engineers  in  Glasgow  and  elsewhere,  but,  so  far, 
without  success.  When  the  address  is  found,  it  will 
be  given  in  this  column.—  M. 

Hand-power  Saw  Bench.— An  Old  Hand.— 
If  you  will  read  my  article  again,  you  will  see  that 
there  is  quite  sufficient  room  for  feeding  purposes 
without  coming  into  collision  with  the  fly-wheel, 
and  the  cog-wheels  are.  quite  out  of  the  way.  In 
the  case  of  tenon  cutting  it  is  usual,  on  benches  of 
this  kind,  to  use  as  small  a  saw  as  possible,  and  run 


the  timber  over  the  saw  end  up.  This  could  easily 
be  done  from  end  of  bench,  if  the  latter  is  made  6  ft. 
long,  as  I  recommended  ;  but  if  made  longer— say, 

8  ft.,  as  drawn— then  it  can  be  done  from  the  side. 

I  am  perfectly  aware  that  tenon  cutting  is  done 
with  a  large  saw  on  a  steam-driven  machine,  but, 
of  course,  that  would  be  impossible  on  a  hand 
machine.  If  the  fly-wheels  were  placed  all  on  one 
side  of  bench,  it  would  necessitate  longer  spindles, 
and  the  whole  affair  would  also  have  a  tendency  to 
topple  over,  besides  wearing  the  bearings  unequally 
and  causing  friction,  more  or  less :  all  of  which 
would  add  to  the  labour  of  turning.  As  to  the  belt 
having  to  be  very  tight,  it  is  not  so  in  practice,  the 
wood  wheels  causing  it  to  bite  more  than  iron  ones. 

I  do  not  mean  to  say  that  it  would  not  be  better 
with  longer  bearings,  but  we  cannot  have  every¬ 
thing  our  own  way  on  a  small  bench  the  same  as 
we  could  on  a  large  one.  As  to  your  so-called  com¬ 
plicated  arrangements  for  driving  saw  causing  an 
undue  amount  Of  friction,  and  thus  adding  to  the 
labour  of  turning  the  wheel,  you  will  find  that  this 
is  much  more  than  overcome  by  the  additional 
power  given  out  by  fly-wheel ;  and  you  must  know 
that  a  small  saw  requires  to  be  driven  fast  to  cut 
easily ;  and  did  you  ever  see  a  hand  bench,  that 
was  driven  in  the  ordinary  way,  in  which  the  saw 
would  not  be  better  if  it  was  given  more  speed?  I 
am  suro  I  did  not.  We  now  come  to  your  last  ques¬ 
tion,  as  to  why  mill  owners  do  not,  or  have  not, 
adopted  the  same  plan.  My  answer  is:  In  benches 
where  the  saw  is  driven  by  steam,  the  fly-wheel  is 
on  the  engine,  so  that  none  is  required  on  the  bench; 
and  I  know  of  one  maker  of  hand  benches  who  has 
adopted  a  very  similar  plan  for  increasing  speed  of 
saw.  I  hope  I  have  answered  your  questions  in  a 
satisfactory  manner,  and  I  would  ask  you  to  bear 
in  mind  that,  for  those  who  can  afford  steam,  I  do 
not  recommend  hand  labour  ;  but  those  who  cannot 
have  one  should  surely  make  use  of  the  other  to  the 
best  advantage  possible.  I  am  thinking  that  you 
and  I  have  had  a  few  arguments  before  in  the 
“  Shop  "  columns,  though,  if  so,  you  have  adopted 
another  nom  de  plume.  Is  this  so?  and  if  so,  why  ? 
— Chopstick. 

How  to  Bind.  Books.  —  J.  B.  (Dalton-in-  • 
Furness).— I  do  not  know  anything  about  the 
paper  you  mention.  I  get  Work  every  week,  but 
sometimes  I  have  not  an  opportunity  to  read  it 
through,  and  the  paper  must  have  escaped  my 
notice.  However,  I  do  not  think  “  gum  tragacanth” 
would  make  a  good  paste.  You  will  find  flour  paste 
suitable  for  all  purposes  for  which  paste  is  used, 
and  it  is  very  easily  made.  You  can  buy  it  at  a 
shoemaker's  furnishing  shop.  The  colouring  for 
edges  may  be  any  dry  colour,  to  be  obtained  of 
either  chemists  or  painters.  For  red  edges,  dry 
vermilion  is  the  best.  Grind  it  on  a  stone  slab  in 
water,  and  mix  with  a  little  white  of  egg  to  make 
it  stick  to  the  edge.  Use  a  sponge,  and  apply  very 
carefully,  taking  care  that  the  colour  does  not  run 
or  form  pools  at  the  ends  of  the  book.— G.  C.— [The 
paint  mentioned  is  an  American  speciality.— Ed.] 

Wore  Index  — Axle  can  find  out  the  number 
in  which  any  article  in  Work  appears  as  follows  : 
Divide  the  number  of  page  given  in  index  by  16 
(being  the  number  of  pages  in  each  weekly  number) 
and  add  1  for  the  fraction ;  to  this  add  52  for  each 
completed  volume,  and  the  total  is  the  number 
required.  Example  :  Find  the  number  of  Work  in 
which  the  article  on  Construction  of  Kitchen 
Dresser  appeared.  Turn  up  the  index  for  Vol.  III., 
and  we  see  Kitchen  Dresser,  p.  529.  Now,  529  -e  16 
=  33/j:  add  1  for  the  fraction,  and  we  have  31  as 
the  result.  As  two  volumes  have  been  completed, 
we  must  add  52  x  2  =  101,  and  add  31  to  this,  and 
the  total  is  138,  which  is  the  number  in  which  the 
article  appears.  —Ed. 

Concertina.— H.  H.  (Aro  Address). — The  best 
steel  for  the  reeds  of  concertinas  is  “spring  steel.” 
An  old  watch  or  clock  spring  answers  the  purpose 
admirably.  The  proper  pitch  of  the  reed  can  be 
obtained  by  filing  it— at  the  point  or  free  end  of  the 
reed  to  sharpen,  and  at  the  heel  or  fixed  end  to 
flatten.  The  steel  may  require  tempering  a  little, 
and  this  may  be  done  by  heating  in  a  gas-jet.— G. 

Piano.— E.  H.  J.  (Bristol).— I  could  have  answered 
your  query  better  if  you  had  given  a  few  particulars 
of  your  old  piano,  as  to  name  of  maker,  etc.,  and  a 
rough  sketch  of  the  action  it  already  contains.  If 
you  intend  to  re-string  it,  do  not  alter  the  sizes  of 
the  wire.  Put  on  the  sizes,  the  numbers  of  which 
you  will  probably  see  marked  on  the  wrest-plank, 
and  when  you  have  taken  the  strings  off,  see  that 
the  soundboard  is  secure  in  all  the  gluings.  Also, 

I  would  advise  you  to  place  an  extra  bar  at  the 
back  of  the  soundboard,  and  secure  it  with  screws 
through  the  front  of  the  soundboard,  and  glue  a 
small  block  at  the  top  and  bottom  of  back  for  ends 
of  bar  to  rest  on.  Then  wash  the  soundboard 
carefully  with  soap  and  water,  and  when  dry,  var¬ 
nish  with  white  hard  varnish  ;  this  will  restore  the 
tone.  Your  action  probably  only  needs  repairing. 
Send  to  Hallpike,  213a,  Mare  Street,  Hackney, 
London,  E.  It  makes  no  difference  to  your  action, 
the  compass  of  your  keyboard.— T.  E. 

Staircasing. — Window  Making.— J.  O.  (Aston). 
— Articles  on  Staircasing  appeared  in  Work,  Nos. 
160,  164,  170.  177.  and  181;  on  Window  Making  in 
Nos.  139,  147,  and  153. 

Six  -  inch  Centre  Lathe  Mandrel.  —  Little 

Jim.— I  do  not  know  why  you  wish  for  parallel 
bearings,  unless  you  want  to  have  a  traversing 
mandrel ;  hut  you  say  the  iatlie  is  to  be  “  an  ordin- 
ary  one.”  I  will  suppose,  then,  you  mean  a  foot 
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lathe,  non-traversing,  anrl  intended  for  wood,  not 
metal.  Woll,  then,  you  would  do  well  to  make  the 
front  neck  lj  in.  in  diameter  and  li  in.  long,  and 
the  back  one  may  be  1  in.  diameter  and  1  in.  long  ; 
this  will  run  pretty  easily.  You  might  make  the 
mandrel  of  tool  steel  and  have  the  bearings  in 
halves,  of  phosphor-bronze  or  bell-metal.  I  should 
have  a  hole  bored  right  through  the  mandrel  |  in. 
diameter.  If  you  want  to  turn  metal,  or  if  you 
have  a  motor  to  turn  your  lathe,  you  might  have 
the  front  neck  24  in.  diameter,  so,  you  see,  “  it  all 
depends.”  It  is  difficult  to  explain  the  action  of  the 
oval  chuck  ;  get  No.  1315  of  the  English  Mechanic, 
where  a  very  good  one  is  described.— F.  A.  M. 

Ferrotype  Plates.  —  Amateur.  —  Ferrotype 
plates  are  usually  coated  with  collodion,  proceeding 
exactly  in  the  same  manner  as  in  taking  a  glass  posi¬ 
tive.  The  only  difference  is  that  the  ferrotype  plate 
is  opaque  ant  the  glass  transparent.  If  Amateur 
does  not  understand  wet  plate  work,  he  had  better 
get  instructions  by  word  of  mouth  or  by  reading 
some  work  on  the  subject— orally,  by  preference- 
supplemented  by  seeing  the  whole  process  gone 
thoroughly  into  from  first  to  last.  Ferrotype  plates 
are  sold  already  prepared  with  emulsion,  ready  for 
exposure  and  development,  but  the  collodion  pro¬ 
cess  gives  rather  the  best  results.  A  clearer  and 
whiter  image  is  obtained,  the  gelatine  emulsion 
appearing  muddy  by  comparison.  To  make  the 
plates  you  have  already  procured  sensitive,  they 
must  be  first  coated  with  a  weak  solution  of  albu¬ 
men,  dried,  coated  with  iodised  collodion,  and 
sensitised  in  a  solution  of  silver  nitrate,  immedi¬ 
ately  exposed,  and  developed  by  an  acid  solution  of 
protosulphate  of  iron  and  barium  nitrate,  fixed  wilh 
cyanide  of  potassium,  washed  and  dried.  But  to 
make  a  success  of  it,  you  must  be  properly  acquainted 
with  the  wet  collodion  process,  of  which 
the  foregoing  is  an  outline  sketch.— D. 

Fogging  of  Negative.  —  D.  J.  K. 
{Roscommon).— A  friend  of  mine  was 
troubled  with  tog  on  his  negatives,  and 
found  the  cause  to  be  a  lamp  with 
orange-tinted  glass  used  by  him  in  the 
dark  room.  He  at  once  discarded  the 
orange  for  a  ruby  glass,  and  his  trouble 
with  foggy  negatives  ceased.— G.  E.  B. 

Hammered  Sheet  Brass.— W.  P. 

(Widnes).— Strip  brass  for  the  purpose 
required  is  to  be  obtained  from  'Messrs. 

Smith  &  Sons,  St,.  John's  Square,  Clerken- 
well,  London.— G. 

Building  Contracts.— W.  R.( Shrews¬ 
bury). — The  practice  in  London  is  to 
include  the  profit  in  pricing  bills  of 
quantities.  We  are  ploased  to  find  the 
articles  on  “Drawing  Office  Work’’ 
have  been  of  help  to  you,  and  also  to 
be  able  to  state  that  they  are  not  yet 
finished,  as  you  have  no  doubt  found 
out.— E.  D. 

Motor.  —  H.  T.  {St.  Helens).  —Your 
letter  and  many  others  have  been  sent 
to  Simpsoh. 

Looking-Glass.— II.  H.  (London).— 

Kindly  say  for  what  purpose  you  re¬ 
quire  the  glass,  I  can  then  better  advise 
you.  In  the  meantime  I  may  say  the 
process  is  very  difficult,  and  if  you  only  want  a 
small  piece  you  had  much  better  buy  it,  but  if  you 
simply  want  to  have  a  try  to  see  how  it  is  done,  I 
shall  be  glad  to  help  you  if  you  will  write  again. — 
i  W.  E.  D.,  jun. 

Electric  Current  for  Lamps.- H.  B.  McC. 

•  (Spitalfields).— As  five  16  c.-p.  lights  should  give  a 
light  equal  to  eighty  candles,  and  each  c.-p.  will 
take  3J  watts  of  current,  we  shall  need  a  generator 
I  giving  at  the  least  280  watts  of  current  per  minute. 
As  primary  batteries  soon  become  exhausted  when 
current  is  taken  from  them  at  a  higher  rate  than 
three  amperes  per  minute,  we  must  choose  a  lamp 
offering  a  fairly  high  resistance— say,  50  volts. 
With  five  such  lamps  connected  in  parallel  to  a 
battery,  we  shall  use  54  amperes  of  current  per 
i  minute.  We  shall  therefore  require  twenty-six  cells, 
each  of  a  gallon  capacity,  of  the  double  fluid  chromic 
acid  type,  and  these  will  not  run  more  than  three 
hours  with  one  charge  of  acid.  It  will  therefore  he 
seen  that  a  primary  battery  will  be  a  costly  and  im¬ 
practicable  generator  of  current  for  such  a  purpose. 
The  least  costly  will  be  a  300  watt  dynamo  and  a 
sli.-p.  gas  engine  to  drive  it ;  or,  better  still,  power 
derived  from  a  steam  engine.— G.  E.  B. 

Organ,  Harmonium  —  Conversion.  —  W.  D. 
{Nuneaton).— It  is  not  possible  to  alter  a  harmonium, 
which  has  a  pressure  bellows,  to  an  American 
organ,  which  has  a  suction  bellows ;  or,  if  possible, 
the  case  and  billows  possessed  by  W.  1).  would  not 
be  large  enough  for  such  additions  pa  he  contem¬ 
plates.  When  spare  time  permits,  a  scheme  for 
uniting  the  two  instruments  shall  be  thought  out, 
and  W.  D.  must  abate  his  demands,  for  he  cannot 
accommodate  in  his  altered  instrument  so  many 
extra  reeds  as  he  wishes.  Why  not  sell  the  harmo¬ 
nium  and  make  or  buy  an  American  organ  1  I 
'  believe  some  papers  are  in  hand  on  t’»e  American 
organ,  which  will  be  published  in  due  course.— 
B.  A.  B. 

Drawing.  —  Apprentice  Engineer.  —  Get 
‘Linear  Drawing  and  Projection”  (Cassell  & 
Company),  3s.  6tL 

Chuck. — R.  B.  (Galashiels). — There  i3  a  self¬ 
centring  chuck  made  with  little  levers,  on  the 
same  principle  as  the  one  you  sketch  ,  you  may  see 


it  in  Chi  rchill’s catalogue.  It  is  much  more  strongly 
made  than  you  sketch  it,  far  moro  compact,  and. 
without  so  much  overhang  as  you  show.  The  long 
screwed  neck  you  show  would  be  a  most  fatal  ob¬ 
jection,  and  would  prevent  any  but  the  lightest  cuts 
on  small  work.— F.  A.  M. 

Phonograph.— D.  E.  P.  (Aston).— Your  question, 
“  Whether  the  whole  of  this  instrument  is  covered 
in?”  is  easily  answered.  It  is  not  covered  in,  but 
should  be  exactly  as  described  in  the  text  and 
drawings  referred  to.  The  phonograms,  or  strips 
of  foil,  can  be  replaced  by  the  strip  of  tissue, 
taking  care  that  the  indentations  are  exactly  over 
the  grooves  in  the  cylinder.  Great  care  and  much 
patience  are  necessary  to  success.  Most  certainly 
a  nut  tapper  would  be  much  better  than  the 
piece  of  brass  (Fig.  5).  I  am  only  an  amateui  at 
scientific  instrument  making,  and  have  many  a 
time  to  resort  to  a  makeshift  for  the  want  of  proper 
tools ;  so  if  you  can  conveniently  make  a  better 
appliance  by  all  means  do  so.— W.  D. 

Engineering  Pupils.— F.  W.  (Southampton).— 
Whittaker  &  Co.  now  publish  a  is.  6d.  book,  “  Elec¬ 
trical  Engineering  as  a  Profession,  and  liow  to 
Enter  It,”  being  a  “Guide  to  the  Electrical  and 
General  Engineering  Profession.”  In  it  F.  W.  will 
find  all  information  regarding  premiumed  pupils 
and  firms. 

Pigeon  Loft.— L.  M.  (Lee). — I  have  sent  a  sketch 
of  a  dormer,  with  trap  and  balance  board,  to  prevent 
the  entrance  of  cats.  Fig.  1  :  a,  balance  board ;  b, 
lead  counter  weight;  c,  stout  wire  trap,  opening 
inwards.  Fig.  2  :  Bent  wire,  dotted  line  ;  pigeon¬ 
hole  cut  in  the  partition,  D,  Fig.  I.  The  wire  trap 
is  fastened  on  the  inside  with  two  small  staples, 
allowing  it  to  work  easy.  The  pigeons  soon  learn 
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They  are  sometimes  fixed  in  the  bath-room,  the  heat 
from  them  being  utilised  for  heating  the  room  ;  but 
in  your  case  you  would  not  get  the  hot  water  so 
quickly  in  kitchen.  You  might  fix  the  hot-water 
cistern  in  the  bath-room,  and  so  get  the  benefit  of 
the  heat  from  it.  With  regard  to  jour  second  ques¬ 
tion,  you  cannot  heat  the  bedroom  with  pipes  from 
the  kitchen  boiler.— M. 

Driving  Saw.— Warsaw  will  find  his  engine, 
if  he  drives  direct  from  engine,  and  does  not  have 
too  complicated  driving  gear,  capable  of  driving  a 
small  circular  saw  (say,  6  in.  or  8  in.  diameter)  in 
cutting  wood  14  in.  deep.  It  must  be  understood 
that  for  every  countershaft  or  cog-wheel,  as  the 
case  may  be,  if  it  is  to  increase  speed,  there  is  a  loss 
of  power.  Warsaw  should  havegiven  the  diameter 
of  fly-wheel  and  revolutions  of  engine,  and  my  reply 
might  have  been  more  satisfactory.  He  will  be 
careful  in  feeding  his  stuff,  and  not  feed  it  too  fast, 
or  he  may  overcrowd  his  saw,  causing  belt  to  slip, 
and  giving  other  trouble.  If  properly  sharpened 
and  worked,  he  will  find  that  his  engine  has  a  great 
advantage  over  a  saw  driven  by  hand,  the  engine 
being  rather  more  than  the  power  of  four  ordinary 
men. —A.  R. 

Cutting  Opals  and  Other  Stones.— T.  P. 

(London).—' This  matter  has  been  dealt  with  at 
length  in  two  replies.  One  is  on  p.  Ill,  No.  59, 
Voi.  II.,  and  the  other  is  on  p.  473,  No.  81,  also 
Vol.  II.  If  these  do  not  give  enough  particulars, 
another  letter  to  Work  will  gain  the  desired  in¬ 
formation.—  H.  S. G. 

Making  a  Felt  Hat.— Felt.— The  formation  of 
felt  is  the  result  of  a  property  which  certain  animal 
fibres  have  (when  assisted  by  gentle  friction  and 
moisture)  ef  so  interlocking  together  as  to  become 
inseparable.  They  do  this  in  conse¬ 
quence  of  their  having,  as  is  shown  by 
the  microscope,  jagged  or  serrated 
edges.  We  believe  that  beer  ices  and 
size  are  used  in  hatting  to  bind  the 
material  more  firmly  together.  But 
Felt  is  not  advised  to  attempt  a  hat. 
Without  personal  instruction  and  proper 
appliances,  he  could  not  hope  to  produce 
anything  presentable.  A  hatter  would 
only  laugh  at  his  work.  He  will  do  far 
better  to  show  his  new  shape  •  to  the 
trade  in  some  other  material.— M.  M. 


Fig.  5 

Pigeon  Loft.  Fig.  1. — Section— A,  Balance  Board;  B,  Counter  Weight ; 


C,  Wire  Trap ;  D,  Partition. 
Pigeon  Dormer. 


Fig.  2. — Strong  Wire  Trap.  Fig.  3. — 


to  push  this  and  get  in.  When  once  in,  they  cannot 
get  out,  tot  the  wire  falls  against  the  partition.— 
F.  H. 

Geology  and  Chemistry.— C.  R.  (Acton,  IV.).— 
These  subjects  shall  be  treated  when  a  thoroughly 
useful  series  of  papers  are  submitted  to  me.— Ed. 

Tailors'  Crayons.— A  Tailor.— Buy  a  penny 
square  of  pipeclay,  scrape  it  to  a  fine  powder  with  a 
knife,  colour  with  red  or  yellow  oehre,  or  any  other 
earthy  pigment  that  you  may  prefer,  mix  into  a 
paste  with  milk,  and  dry  in  suitable  lumps.  This 
will  generally  be  of  about  the  right  hardness,  but  if 
too  soft  a  little  starch  may  be  added.  This,  however, 
must  be  used  with  caution,  or  the  chalk  may  be  too 
bard  for  use.— S.  W. 

.Evening  Classes.— P.  F.  A.  (Lewisham).— As 
preliminary  studies,  you  must  take  up  mathematics 
and  chemistry  and  elementary  electricity  and  mag¬ 
netism.  Then  your  special  studies  will  embrace 
the  electric  current,  the  laws  of  olectro-magnetism 
and  electro  -  magnetic  induction,  dynamos  and 
motors,  arc  and  incandescent  lamps,  accumulators, 
transformers,  commercial  distribution  of  electrical 
energy,  and  electric  traction.  Text  books  :  Slingo 
&  Brooker's  “Electrical  Engineering,"  Day's  “Elec¬ 
tric  Lighting  Arithmetic,”  Sylvanus  Thompson's 
“Dynamo  Electric  Machinery.”— J. 

Measuring  Cylindrical  VesseL  — R.  A.  C. 
(Poole).— To  measure  any  cylindrical  vessel— by 
which  t  expect  you  mean  to  find  ou,  its  capacity  — 
proceed  as  follows  :  Multiply  the  diameter  by  itself 
in  inches,  and  multiply  this  by  7854  ;  again  multiply 
by  the  length  in  inches,  and  also  by  00360,  and  the 
answer  will  be  in  gallons.  Or,  in  other  words, 
diameter  squared  x  7854  x  length  x  '00360  =  answer 
in  gallons.  Another  good  rule  :  A  cylinder  I  yard 
long  holds  as  many  pounds  of  water  as  the  square 
of  its  diameter  in  inches.  There  are  10  lb.  of 
water  to  the  gallon.— T.  R.  B. 

Bath-fitting  for  House.— R.  B.  T.  (Tyldesley). 
—As  you  want  to  have  the  hot  water  quickly,  you 
had  best  fix  the  cylinder  in  the  kitchen.  I  have 
seen  one  fixed  in  the  kitchen  of  a  house  similar  in 
plan  to  yours,  and  they  have  a  plentiful  Buppiy  of 
hot  water.  A  copper  cylinder,  though  more  expen¬ 
sive,  will  last  a  great  deal  longer  than  an  iron  one. 


.  ,  Cork  Frame.— Constant  Reader.— 

Algl  1  I  have  met  with  no  such  design  as  that 

whieh  you  mention,  and  cannot  tell  you 
where,  such  could  be  procured.  Why 
not  get  some  friend  who  can  draw  to 
sketch  what  you  want?  The  clasped 
hands  should  be  repeated  at  each  corner, 
and  the  word  “  Friendship”  made  to 
occur  on  each  of  the  four  sides,  to  make 
the  idea  decorative ;  but  it  is  scarcely  a 
Fig1.  2  happy  one  for  the  purpose.  Why  not 

“  use  one  of  the  admirable  designs  given 

by  Mr.  Yorke  in  Nos.  159  and  161,  and 
place  a  neat  inscription  to  the  friend 
for  whom  it  is  intended  on  the  back  of 
the  frame?— M.  M. 

Tools  for  En:  raving  I  etters.efcc.— 

J.  S.  (Burton-on-Trent).—rThe  tools  you 
want  for  engraving  names  on  medals, 
etc.,  are  called  lozenge  gravers  and  “  spit- 
stickers.”  The  graver  sharpened  to  an  acute 
angle  is  used  for  cutting  V-shaped  cuts,  and  for 
cuts  of  a  parallelogram  form  the  tool  is  first  sharp¬ 
ened  in  the  usual  manner,  and  the  cutting  angle 
is  rubbed  down  on  the  stone  till  it  makes  a 
flat-bottomed  cut  of  the  required  width.  For  work 
such  as  the  ferrules  of  walking-sticks  and  umbrellas 
a  square  graver  is  used,  the  “  setting-off”  being  very 
slight,  and  the  angle  less  acute  than  for  lettering. 
As  regards  the  names  and  prices,  the  ordinary  term 
"graver”  includes  all  cutting  instruments  used  by 
the  engraver  ;  the  names  only  being  altered  when 
the  graver  is  whetted  up  to  do  certain  work— as, 
for  instance,  a  graver  whetted  to  form  a  semicircular 
cutting  fac3  is  termed  a  round-nosed  or  spotting 
tool,  for  the  simple  reason  that,  when  used,  it  makes 
a  round  spot,  or,  if  the  cut  be  prolonged,  a  grooved 
cut.  As  to  prices,  you  can  go  to  almost  any  expense, 
always  remembering  that  good  tools  are  cheapest 
in  the  long  run.  Here  are  some  fair  prices  :  One 
dozen  lozenge  gravers,  3s.  ;  one  dozen  square 
gravers,  3s. ;  Arkansas  oilstone,  os.  to  15s.  ;  tracing 
point,  Is.  ;  spring  dividers,  2s.  ;  steel  rule  and 
straight-edge,  2a.  Gd.  ;  set  of  sandbags,  2s.  6d.  to  5s.  ; 
one  dozen  handles  for  gravers,  3s. ;  oilcan,  6d. 
Sundries  :  Eyeglass  mounted  on  stand,  letterpress 
ink,  oil,  turpentine,  indiarubber,  foolscap  paper  for 
prints,  lead  pencils,  white  wax,  German  silver  for 
practice,  pitch  block  for  mounting  German  silver. 
If  you  get  the  first  volume  of  Work  you  will  find 
therein  a  series  of  papers  on  “  Engraving  on  Metal,” 
which,  I  daresay,  will  help  you. — N.  M. 

Microscope  and  Telescope.— J.  G.  (Shepherd’s 
Bush).— An  article  on  the  Microscope  appeared  in 
Work,  No.  22,  and  on  the  Telescope  in  No.  142. 

Mail  Cart.  -S.  W.  (Fitzroy  Square) — If  you 
were  a  careful  reader,  as  well  as  a  “constant 
taker,”  of  Work,  you  would  have  seen  innumer¬ 
able  sketches  of  mail  carts ;  but  as  you  have, 
perhaps,  mislaid  your  back  numbers,  you  cannot  do 
better  than  send  for  No.  30,  Vol.  I.,  and  I  think  you 
will  find  in  it  all  you  require.  You  can  get  wheels 
and  springs,  etc.,  from  the  Victor  Cycle  Co., 
Grimsby.— E.  D. 

Cast  Steel. —  No  Name  (  Sunderland  ).  —  In 
reply  to  our  correspondent,  it  is  held  in  the 
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law  that  the  substitution  of  one  material  for 
another  in  a  manufacture  is  not  an  “in  ention" 
that  can  be  protected  by  a  patent.  A  mode  of 
manufacturing  an  article  of  the  material  named 
may  be  patented,  and  if  properly  set  out  in 
the  specification,  and  the  mode  is  novel,  may 
be  made  to  cover  a  great  deal.  We  do  not  see 
what  can  be  done  in  the  circumstances  he  states, 
and  he  certainly  runs  a  great  risk  in  putting  it 
before  any  one  until  he  has  lodged  his  application 
for  the  grant.  We  know  of  no  trustworthy  society, 
such  as  he  mentions,  in  which  he  could  have  “full” 
— we  say  any—  “  confidence'1  in  such  matters,  and 
should  not  advise  him  to  be  caught  by  any  “pro¬ 
fessions”  made  with  that  object.  If  he  stands  well 
with  his  foreman,  and  he  is  a  man  he  could  trust, 
he  might  bring  it  to  his  notice,  in  strict  confidence, 
to  see  if  he  would  join  him  and  find  the  means,  on 
consideration  of  receiving  a  share  in  the  right.  Of 
course,  our  correspondent  is  in  a  better  position  to 
decide  this  than  we  are.— C.  E. 

Compound  Engines.  —  Novice.  —  The  object 
sought  to  be  attained  by  the  compound  engine  is 
the  equalisation  of  the  varying  force  of  the  expand¬ 
ing  steam  so  as  to  produce  and  obtain  a  mean  result 
of  the  pressure  throughout  the  stroke  of  the  engine. 
The  lirst  person  to  try  and  obtain  it  by  the  use  of 
two  cylinders  of  unequal  sizes  was  Hornblower, 
who,  in  1781,  introduced  the  system.  The  steam  at 
its  full  pressure  is  admitted  to  the  smaller  cylinder, 
and  then  allowed  to  pass  into  the  larger  one,  which, 
by  an  increased  diameter,  allows  the  steam,  at  a 
diminished  pressure,  to  produce  or  give  off  as  much 
power  as  the  smaller  cylinder  using  the  higher  pres¬ 
sure,  which  result  could  not  be  attained  by  the  use 
of  two  cylinders  of  the  same  size,  supplied  with  a 
given  quantity  of  steam  at  a  given  pressure.  At 
the  time  of  its  introduction,  and  for  a  great  many 
years  after,  the  steam  pressure  used  was  too  low  to 
demonstrate  the  advantages  of  the  system  in  a 
beneficial  manner,  and  it  is  only  in  late  years,  when 
the  use  of  steam  at  a  pressure  of  from  50  lb.  to 
ItiO  lb.  and  upwards  on  the  square  inch  has  been 
brought  into  use,  that  its  advantages  have  been 
proved  and  made  manifest ;  and  now  a  given  bulk 
of  steam  is  expanded  from  ten  to  twenty  times  and 
upwards  with  great  benefit  to  its  users.  The  book 
mentioned  contains  some  useful  information,  but, 
not  being  written  by  a  practical  engineer,  is  not,  of 
course,  more  than  a  “popular”  work  on  the  subject. 
The  great  thing  to  be  sought  is  a  thorough  prac¬ 
tical  acquaintance  with  the  subject  and  a  complete 
and  thorough  understanding  of  its  principles  and 
practice,  which,  it  is  needless  to  say,  cannot  be 
obtained  from  mere  “  popular  ”  writings.— C.  E. 

Hartleys  Catalogue.— J.  G.  L.  ( Merthyr ).— 
Messrs.  Hartley  sent  you  their  catalogue,  but  it  has 
been  returned.  Your  address  was  insufficient. 

III.— Questions  Submitted  to  Readers. 

*.*  I  Tie  attention  and  co-operation  of  readers  c /  Work  are 
invited  for  this  section  of  “  Shop." 

Printing  Press.— Amateur  Printer  writes:— 
“  Will  some  reader  kindly  give  me  instructions  for 
making  a  small  printing  press,  to  be  worked  by 
hand,  to  print  about  10  in.  by  7  in. ;  also,  how  to 
make  black  printing  ink  and  the  roller  for  dis¬ 
tributing  it?” 

Hot  and  Cold  Service.— Improver  writes 
“Will  some  reader  kindly  inform  me  how  I  should 
arrange  pipes  and  connections  and  hot-water  tank 
or  cylinder  and  feed  cistern,  for  circulating  arch 
boiler  of  kitchener,  3  ft.  long,  small  boiler  to  bath¬ 
room,  which  is  on  the  second  floor  back,  and  range 
in  back  kitchen  on  the  left,  with  onehot-waterdraw- 
otf  tap  side  of  range  ?  1  should  prefer  the  cold-feed 
cistern  above  bath,  and  hot-water  tank  in  opposite 
corner  and,  of  course,  a  little  lower.  What  size 
tank  shall  I  want  for  family  of  seven  ?  ” 

Setting  Bicycle  Frames.— A.  T.  (.London,  N.) 
writes  : — “  Can  any  reader  inform  me  of  the  method 
used  for  the  above?  Also  any  hints  on  building 
tangent  wheels.’’ 

Oxygen  Gas.— Oxygen  writes “  Will  some 
kind  reader  be  good  enough  to  inform  iuquirer  of 
the  various  uses  to  which  oxygen  gas  is  put  in  the 
manufactures  ?  ” 

Dark  Oak  Paint.— H.  H.  (Sussex)  writes :— “Will 
any  kind  reader  of  Work  inform  me  how  to  make 
up  about  20  lbs.  of  dark  oak  paint?  " 

“  H.  W.  R.”  Monogram  and  Design.— Leeds 
will  thank  any  Work  reader  for  a  monogram, 
“  H.  W.R.,”  for  a  small  box,  and  a  neat  design  for  its 
end  panel. 

“W.  O.”  Monogram.  —  W.  O.  (Newhall)  will 
thank  any  kind  reader  for  a  design  for  this  mono¬ 
gram  for  fretwork. 

Scroll  Saw.— No  Puff  writes:— “I  want  a  reli¬ 
able  scroll  saw  that  will  cut  through  J  in.  deal 
quickly.  Would  the  ‘Empire’  be  suitable?  If 
not,  could  a  reader  name  one  ?  ” 

Moorish  Frieze.— Alhambra  writes :—“  I  shall 
he  obliged  if  any  contributor  could  give  me  a  design 
for  a  frieze  in  the  Moorish  style,  to  be  cut  in  thin 
wood  ;  also  design  for  a  wall  mirror  in  same  style 
with  the  opening  for  glass  about  16  in.  by  14  in.” 

IV.— Questions  Answered  by  Correspondents. 

Folding  Garden  Seat.— J.  Brown  (Cambridge- 
shire  Asylum,  Fulbourn,  Cambridge)  writes  : — 
“  If  T.  W.  (Cardiff)  (see  No.  172,  p.  251)  will  write  to 
me,  I  think  I  can  give  him  what  he  wants,  as  I  ha-1? 
made  half  a  dozen  for  our  doctor  for  his  garden.”. 


Fuller’s  Battery.— J.  Brox  writes  to  N.  C.  G. 
i Islington )  (see  Vol.  IV.,  No.  181,  p.  416):— "In 
charging  a  Fuller’s  cell  there  are  two  different 
charges  that  can  be  used.  In  one,  the  porons  pot 
with  the  zinc  plug  is  charged  with  a  solution  of 
chloride  of  sodium  [i.e.,  common  salt:  1  oz.  of  salt 
to  1  pint  of  water.  In  the  other  a  solution  of  12  parts 
of  water  to  1  part  of  sulphuric  acid  is  used.  In  using 
either  of  these  solutions  about  1  oz.  of  mercury 
should  be  placed  at  the  bottom  of  the  porous  pot, 
which  ensures  constant  amalgamation  of  the  zinc, 
thereby  preventing  useless  waste.  The  outer  jar, 
containing  the  carbon  plate,  is  charged  with  a 
solution  made  by  dissolving  3  oz.  of  bichromate  of 
potash  to  every  pint  of  warm  water,  and  then  add¬ 
ing  3  oz.  of  sulphuric  acid  gradually,  stirring  with  a 
stick.  After  the  addition  of  the  acid  the  solution 
will  become  scalding  hot,  so  care  should  be  taken  to 
make  the  mixture  in  a  suitable  jar  or  vessel  that 
has  no  chance  of  cracking.  All  the  solutions  should 
be  quite  cold  when  the  cell  is  put  up  for  use.  Any 
size  of  porous  pot  will  do  ;  all  depends  on  the  shape 
and  size  of  the  outer  one.  It  should  stand  up  about 
1  in.  above  the  outer  pot,  and  should  comfortably 
take  the  zinc  plug  without  taking  up  too  much 
room  in  the  other.” 

White  Wood.  Articles — M.  ( Bishop  Auckland) 
writes  to  A.  M.  R.  ( Golden  Square)  (see  N®. 
186,  p.  478) :— “I  think  you  can  procure  these  from 
J.  H.  Skinner  &  Co..  Harger  Brothers,  or  Booth 
Brothers,  who  advertise  in  Work.” 

Meerschaum.— M.  (Bishop  Auckland)  writes  to 
J.  W.  B.  ( Castleford )  (see  No.  186,  p.  478) :— “  Make 
a  cement  of  dry  slaked  lime,  sifted  through  fine 
muslin  and  mixed  with  the  white  of  an  egg.  Fix 
the  tube  with  the  screw  on  the  end,  with  this,  into 
the  meerschaum,  and,  when  set,  screw  on  the 
amber.” 

Model  House. — M.  (Bishop  Auclcland)  writes  to 
T.  B.  ( Kirkbythore )  (see  No.  187. p.  494):— “I  do  not 
think  anyone  supplies  these  articles.  You  might 
get  a  plumber  to  make  the  spouts  and  chimney-pot 
in  sheet  zinc,  and  use  small  brass  or  bone  drawer 
knobs  for  door  handles,  which  you  can  o'-,  tain  from 
an  ironmonger.  If  you  cannot  get  them  in  your 
district,  if  you  send  me  particulars  and  sizes,  I  will 
try  to  get  them  made  for  you.” 

Fuller’s  Battery.— Eddefra  writes  to  H.  C.  G. 
( Islington )  (see  No.  184,  p.  446) :—“  Fuller's  battery 
consists  of  an  outside  stoneware  pot  or  jar  with  an 
inner  porous  pot.  the  outer  jar  having  a  plate  of 
carbon  in  chromic  acid  solution,  with  one-quarter 
of  its  bulk  of  sulphuric  acid.  The  inner  porous  pot 
contains  a  rod  of  zinc,  the  bottom  of  which  is  covered 
with  mercury,  and  remainder  of  cell  filled  with 
sulphuric  acid  and  water.  Electro-motive  force, 
1-50.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre¬ 
spondents,  andanawers  only  await  apace  in  Shop,  upon  which 
there  is  wreai  prepare  : — A.  T.,  Jo  nr.  ( Birmingham );  Tom 
Doctor;  J.  S.  i No  Address):  VV.  F.  C.  (Coventry):  J.  H.  B. 
(Pendleton):  W.  K.  (Ditton):  C.  M.  (LI  udder  $ field) ;  C.  D.  (Low 
Moor)\  S.  K.  (London,  N.):  J.  H.  (Stons house'  ;  H.  E.  B.  (New¬ 
castle):  A.  A.  (Leeds) :  E.  <.(H.Af.S.  “  Victoria  ”) ;  Rev.  W.  H.  N. 
(Cambridge) ;  11.  W.  T.  (Newcastle- on-Tmie) ;  W.  J.M.  [Dundalk): 
Frame;  Amateur  Type;  J.  G.  S.  ( South  Shields ) ;  E.  T.  E. 
( Summerhill ):  W.  S.  (Battersea);  Beginner;  R.  M.  ( London , 

S. E.) ;  K.  W.  M.  t RedhUl)  ;  Onk  Interested  ;  fc.  lkctrig  Light  ; 
Cyclostylb  ;  D.  C.  (Blackburn):  M.  C.  6  .(London,  H .)  ;  B. 
i  Wolverhampton i  ;  A.  W.  C.  (Walthamstow);  CYLINDER  Plug  ; 
II.  C.  8.  ( Wellingborough)  ;  C.  H.  S.  (Midsomer  Norton) ,  T.  C.  M. 
(Haverhill) ;  P.  W.  (Stockport) ;  C.  J . (Gloucester) ;  W.c.  R.  (South 
(Jueensferry) ;  F.  P.  (London.  IF.)  :  FOLLOW  Me;  W.  S.  (New¬ 
castle);  E.  8.  (Chelsea);  J.  F.  (Selby);  J.  F.  M.  ,  Edinburgh ); 
H.  V .  T.  (If arrogate  ;  A.  It.  (Scorrier) ;  J.  W.  (London)  :  VV.  O. 
(Carlisle) ;  C.  L.  ( Charley ,  Lane. i;  S.  A.  L.  (Great  Yarmouth >; 

T.  B.  (King's  Meath) ;  VV.  J.  H.  (Market  Harboro')  ;  A  K.  M. 
( Windsor) ;  T.  LX  (Oldham);  J.  vv.  \Ashtead )  ;  Robin  Hood; 
E.  R.  (Portsmouth) :  R.  L.  Pentre ,  Ruabon) ;  A.  H.  ( Adwalton ); 
II.  8.  B.  ^Tipton) ;  VV.  B.  i Penzance ) ;  VV.  VV.  ( Southport ). 


“WORK”  PRIZE  SCHEME. 

FIFTH  COMPETITION. 

“ Domestic ,  Commercial,  or  Scientific 
Application  of  Electricity  ”  Com¬ 
petition. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest  We  invite  competition  for  the 
following  prizes — 

First  Prize,  £3 ; 

Second  Prize,  £2; 

Third  Prize,  £1 ; 

for  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 
tion  of  electricity  to  some  domestic,  com- 
I  mercial,  or  scientific  use.  This  application 


may  be  on  a  large  or  small  scale,  to  take 
effect  on  1  ad,  sea,  or  in  air — the  main  con¬ 
ditions  V  ng  the  newness  and  practical 
possibilities  of  the  suggestion. 

Conditions  and  Rules  op  the  “Elec¬ 
tricity  Suggestion'’  Competition. 

All  Descriptions  to  bear  the  Wokk  Prize  Coupon, 
cut  from  one  of  the  numbers  of  Work  in  which 
the  Prize  Scheme  is  announced. 

Each  Description  to  be  signed  with  an  original 
nom  de  plume,  and  to  have  the  writer's  real  name 
and  address  securely  attached  to  the  manuscript 
in  a  sealed  envelope. 

Each  Suggestion  should  he  fully  described  in 
respect  to  its  purpose,  construction,  and  working, 
and,  where  possible,  6hould  be  illustrated  with  a 
drawing  of  the  article  itself  and  its  various  parts, 
to  elucidate  the  description. 

A  Suggestion  not  illustrated  will  have  an  equal 
claim  in  the  competition,  provided  the  description 
he  sufficiently  in  detail  to  convey  a  full  idea  of 
the  article  suggested. 

In  the  work  of  judging  regard  will  he  had  to 
the  practical  nature  and  utility  of  the  suggestions, 
and  their  prospective  popularity. 

The  Prize  Suggestions  and  Drawings,  and  any 
others,  to  he  published,  if  desired  by  the  Editor, 
in  Work,  hut  the  copyright  thereof  to  remain 
with  the  authors. 

Copies  of  MSS.  and  Di  a  wings  to  he  retained 
by  the  competitors,  as  in  no  case  can  the  return 
of  MSS.  he  undertaken. 

The  Editor  of  Work  will  supervise  the  judging 
of  the  Suggestions,  and  the  selection,  or  decision, 
as  determined  upon  by  him  is  to  be  final. 

All  manuscripts  intended  for  the  “Elec¬ 
tricity  Suggestion  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  &  Co.,  Ed.,  Ludgate  Hili,  London, 
E.C.  They  must  reach  him  ou  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  r 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  [g  r 

Joiner’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is.  —  F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  too  Carving,  100 
Repouss^,  30  Fret  Brackets,  05  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is.  ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. —  F.  Coulthard,  Darlington  Street,  Bath.  [3  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues— General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  lantern.  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.— New  set  original  des:gns,  entirely  unlike 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Fretwork  Competition.  — 11  Prizes  in  Cash,  and  a 
Silver  Medal  to  be  given  for  best  articles  of  Fretwork. 
Entry  form  and  particulars,  one  stamp.  List  of  miniatures, 
with  500  Illustrations,  free  for  six  stamps. — Tulloch,  Red 
House,  Mill  field,  Sunderland. 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth.  14  R 

Fire  Screens.  —  Bamboo,  winter  or  summer,  ex¬ 
tremely  artistic.  Glacier  stained  glass  panels.  18s.  6d.  ; 
usually  32s.  6d.  Dent’s,  lam  worth.  [10  r 

Silvered  Plate  Glass,  ^ith  or  without  bevel  edges, 
any  sizes. — Edwin  Hammond,  The  Pavement,  Romford, 
Essex. 

Water  Motors  from  5s.  each.  $  b.p.,  price  20s.  Li«t, 
stamp. — Walton,  9,  Queen  Anne  Street,  Stoke-on-Trent. 

Electric  Bell  Parts. — Castings,  9d. ;  Hammers.  6 J- ; 
Contact  Pillars,  6d.  ;  2  Terminals,  6d.  ;  2  Bobbins,  4d. ; 
Gong,  6d.  Electrical  Stores  of  every  description. — 
Patterson  &  Harford,  <9,  Moorfields,  Liverpool. 

Electric  Lamps.— Small,  low  voltage,  /d.,  post  free. 
Reflector,  6d.  extra.— P.  Rowsell,  i,  Walcot  Square, 
London,  S.E. 
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mechanics  of  Evci%y  Cl  *ss  who  want 

BEST  QUALITY  TOOLS 


should  send  to 


H.  OSBORN 


8,  High  Street, 
SOUTHAMPTON. 

List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  6d., 
which  sum  is  allowed  off  first  order  for  10s.  or  upwards. 

THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J  .  H.  S  K  I3ST  WER  CO., 

Manufacturers  of  Fretwork  Materials  and  Photogra  phic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Now  Ready,  our  New  Fretworh  Catalogue  for  Season  1892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition).  Frames,  Drills, 
Planes,  Carving  iools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
snaking  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  ij  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  Iree. 

J.  H,  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


DR.  CHEYNE 

QUAINTLY  SAID — 

“  lie  that  would  have  a  clear  head 
must  have  a  clean  stomach 


HEADACHE. 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy. 

WHELPTON’S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


Tq  LADIES _ These  Pills  are  particularly  suit- 

‘  able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  lull-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 


Note  the  Trade  Mark . 


Address — 


1  TRADE  Mi\RK  t fWtClSTEREO  1 

Established  1835. 


GEORGE  WHELPTON  &  SON, 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  E.C. 


TOOLS  I  P/8E0HANICAL  TOOLS! 

GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 


FACT 


THAT 


MiLKUISH’S 


LARGE 


CONTAINS  OVER 


808  Illustrations 


CATALOGUE 


of  LABOUR-SAVING 

_ _ _ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Pest. 

AWARDS  FOR  EXCELLENCY,  BRONZE  MEDAL  1884.  GOLD  MEDAL  1880. 

MELiHUISH  SOM'S  &  Co.s 

FETTER  LANE,  LONDON,  E.C. 


JL/*4z< 


Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes.  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile.  etc. 

Price  &Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter,is.  each;  3-letter, 2s. each. 
Full  name  in  neat  type.  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.—!. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  Sic.,  throughout  Greai 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines> 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c., 
&c.t  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  /or  Illustrated  Catalogue,  150  Illustrations ,  price  6 a.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

EBB'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  andS 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d..  post  free.  Pi^ase  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203 .  SHAFTESBURY  AVENUE,  W.C . 

(Late  of  76.  High  Hoi. born). 

Awarded  Prize  Medal  International  Inventions  Exhibition.  i88<l  Please  name  this  Paper  when  writing. 

PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre-Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Macnine  is  now  largely 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  31  AKERS.  DUBLIN. 


a- 5 


>2 


n 


£  5 


o  V  . 

.««<2  5 


ii  Dost  free  on  application. 

CASSELL’S  CLASSIFIED  CATALOGUE. 
DELICIOUS  TEMPERANCE  DRINKS. 


MASON  S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 


These  Essences  produce  iiv 
a  few  minutes  a  delicious  Tem¬ 
perance  Wine  or  Cordial, 
Ginger,  Orange,  Raspberry, 
Black  Currant,  Lime  Fruit,, 
etc.  One  Tablespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  ot 
Splendid  Beer,  refreshing  and 
non-intoxicating. 

A  Sample  Bottle  of  either 
Essence  or  Extract  sent  on 
receipt  of  9  stamps,  or  a  bottle 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 
Nottingham. 
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WORTH  A  G1IIEA  A  BOS. 


FOR  ALL 


Bilious  and  Nervous  Disorders  ouch  as 
Sick  Headache, 

Constipation, 

Weak  Stomach, 

Impaired  Digestion, 

Disordered  Inver,  and  for  Female  Ailments. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helen’s,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9£d.,  Is.  I|d.,  and  2s.  9d.  each.  Full  Directions 

with  each  Box. 


BE  EC  HAM’S  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents 
decay.  It  is  composed  of  the  best-known  ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious 
deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste 
need  occur ;  the  packages  are  pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling-bag. 

Of  all  Druggists,  or  from  the  Proprietor,  One  Shilling,  postage  paid. 


FRETWORK  AND  CARVING! 

HIGHEST  AWARD— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIBROBS,  VARNISH,  HINGES,  LOCKS, 

And  all  Fittings  for  Fretwork  Articles. 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

The  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/-, 

Strip  Iron  for  Bent  Iron  Work,  7d.,  8d.,  9d.  per  lb. 

All  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVIliC,  JOINERY,  PICTURE  FRAMING.  REPOUSSE,  EMBOSSED 
LEATHER,  BURNT-WOOD,  AND  BENT  IH9M  WORK. 

Our  enlarged  Catalogue ,  acknowledged  the  most  complete,  with  over  J9()0() 

Illustrations  and  Miniature  Designs ,  free  for  (id. 


Mo.  792*  Wall  PocLot  (or 


Ha  759.  Wail  D racket 


3E3T  H.  3E£  C3S-  El  WL 


3B»  2E&  O  IB 


SETTLE 


YORKS 


TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  88LB 

Oj y  dirty  and  old 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 

(See  notice  in  “Work,”  September  ioth,  1892.) 


T,  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 
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London  Warehouse:  12*^,  N'E'WG ATE  ST, 

Maurice’s  Porceleine 

(See  Notice  in  “Work,”  August  13th,  1892). 


SON-POISONOUS 
and  DURABLE. 


SUPERSEDES  Enamels  and  Paints, 

For  Painting  and  Decorating  Everything. 
Brighter  than  Enamel. 

More  Durable  than  Taint. 


In  TINS,  POST  FREE, 

7d.,  is.  3d.,  and  2s.  6d. 

Or  of  Oilmen  and  Stores 
Everywhere. 

iSPOK.OEI^ESIiN'ES  COMPANY, 

LANFRANC  STREET,  LAMBETH,  LONDON,  S.E. 
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WORK  WORLD. 


The  wires  of  the  various  telephonic  systems 
in  Switzerland  extend  to  some  13,340  miles 
in  length.  #  # 

The  world’s  production  of  silver  has 
risen  in  thirty  years  from  £8,000,000  to 
£21,000,000. 

*  * 

The  Indian  Government  offer  a  £200  prize 
for  the  best  military  cart  for  army  service  in 
India.  The  competition  is  open  to  all. 

*  * 

Grave  doubts  exist  as  to  the  124-ton 
Krupp  gun  being  on  exhibition  at  the 
World’s  Fair.  There  is  a  difficulty  in  trans¬ 
porting  it  across  the  water. 

*  * 

Estimates  of  the  firearms  made  in  America 
,  place  the  number  of  pistols  at  750,000  ;  shot¬ 
guns,  double  and  single  barrel,  at  400,000  ; 
and  rifles  of  all  grades  at  500,000. 

*  * 

Experiments  have  been  made  to  work  silk 
from  wood  pulp.  Specimens  of  silk  were 
woven  successfully  in  large  pieces,  but  were 
i  found  so  inflammable  as  to  be  dangerous. 

*  * 

Thanks  to  a  legacy,  a  house  of  employ¬ 
ment  for  artisans  out  of  work  is  to  be  founded 
i  in  Milan.  English  millionaires  might  take 
the  hint.  #  # 

One  of  the  curiosities  of  the  Chicago  Ex¬ 
hibition  will  be  a  palace  of  salt.  Large 
blocks  of  salt  will  be  used,  which,  being 
transparent,  will  produce  a  strange  effect. 

*  # 

A  detective  camera  has  been  devised, 
which  is  fitted  into  the  crown  of  a  hat,  and 
the  ventilating  aperture  in  the  crown  is  used 
for  taking  the  photograph.  The  weight  of 
this  ingenious  apparatus  is  2£oz. 

*  # 

Next  Spring  will  probably  see  an  interest¬ 
ing  Arts  and  Crafts  Exhibition  in  connection 
with  the  Manchester  Salford  Refuges  and 
Homes,  in  conjunction  with  other  kindred 
institutions. 

*  # 

Skimmed  milk,  used  in  the  making  of 
artificial  ivory,  is  mixed  with  borax,  and 
subjected  to  a  high  pressure.  The  product 
is  used  for  toilet  combs  and  brushes,  pipe 
mouthpieces,  and  billiard  bails. 


A  monster  lathe,  the  heaviest  ever  built, 
has  been  turned  out  by  the  Putnam  Machine 
Company  for  the  United  States  Govern¬ 
ment.  The  length  is  82  ft.,  and  the  weight 
over  100  tons.  Between  centres  it  will  turn 
an  object  52  ft.  long. 

*  * 

A  new  mineral  like  asbestos,  discovered 
in  large  quantities  in  Colombia,  has  the 
colour  of  amber,  and  is  perfectly  transparent 
and  incombustible.  It  is  proposed  to  utilise 
it  for  the  purpose  of  making  bank  notes. 

*  * 

A  new  aluminium  vessel  is  12  metres 
(13  yds.  4 in.)  long,  1‘8  metres  (72in.)  wide, 
and  has  a  draught  of  700  millimetres  (28  in.), 
and  weighs  3,500  lb.  With  a  six  horse-power 
naphtha  motor  it  acquires  a  speed  of  13  kilo¬ 
metres  (8|  miles)  per  hour. 

*  # 

The  Union  Pacific  Railroad  have  sent  out 
a  locomotive  engine  which  is  15  ft.  5  in.  high 
from  the  rails  to  the  top  of  the  chimney. 
The  boiler  is  5  ft.  in  diameter,  and  over  23  ft. 
long.  This  is  the  largest  locomotive  that 
has  ever  been  made. 

*  # 

Glass-lined  iron  tubes  may  now  be  used 
for  water  service  instead  of  lead  tubes.  A 
company  has  been  formed  for  the  manufac¬ 
ture  of  glass-lined  tubes  of  all  sizes  and 
shapes  required  by  the  trade,  including 
bends,  elbows,  and  tees.  The  joints  are 
made  with  gutta-percha  washers. 

*  * 

Profiting  by  the  workmen’s  anxiety  to 
outdo  each  other  on  the  old  piecework 
system,  employers  have  been  able  to  gauge 
to  a  nicety  how  much  work  is  possible  in  a 
given  time.  Inspectors  of  feed  and  speed 
are  now  appointed  in  large  machine  shops, 
who  compel  the  men  to  do,  as  it  were,  piece¬ 
work  for  time  wages. 

#  * 

The  Due  de  Moray’s  method  of  photo¬ 
graphically  impressing  paper  of  any  size  or 
thickness  will  be  used  in  the  French  and 
Russian  armies.  By  this  process  a  likeness 
can  be  fixed  like  a  monogram  on  note-paper 
or  pasteboard.  Eighty  different  silhouettes 
can  be  taken  in  a  minute  at  small  cost. 

#  * 

The  largest  warship  in  the  world  is  the 
new  cruiser,  Ruric,  built  at  the  Baltic  Works, 
St.  Petersburg.  Its  registered  tonnage  is 
11,933  tons,  and  she  can  carry  13,250  tons. 
Two  other  ships  have  been  laid  down  for  the 
Russian  Government  of  11,700  and  12,000 


tons  respectively.  Look  out,  British  Admi¬ 
ralty  !  #  * 

In  making  optical  instruments  of  alu¬ 
minium,  some  difficulty  has  been  experienced 
in  cutting  screw  threads,  and  in  forming 
rackwork  teeth  in  this  metal.  This  difficulty 
is  met  by  fitting  German  silver  sleeves  over 
parts  destined  for  small  screws,  and  bushing 
unexposed  parts  with  gun-metal  or  brass. 

#  # 

Nearly  eighty-four  tons  of  ostrich  feathers, 
which  realised  over  £430,000,  were  disposed 
of  at  the  auction  sales  in  the  U nited  King¬ 
dom  during  the  past  year.  Readers  of  Work 
may  calculate  how  much  was  earned  for 
labour,  and  at  the  same  time  it  would  be 
well  in  the  interest  of  labour  to  consider 
whether  it  would  not  be  worth  while  for  our 
capitalists  to  invest  spare  money  in  promot¬ 
ing  the  ostrich  feather  industry  in  England. 
*  # 

Smoke  funnels,  100  ft.  high,  are  being 
placed  on  American  armoured  cruisers. 
Though  unsightly,  appearance  is  sacrificed 
to  utility.  The  increase  in  height  gives 
additional  draught,  and  does  away  with  the 
necessity  of  forced  draught  in  ordinary 
steaming.  It  will  also  carry  the  smoke  and 
gas  from  the  furnaces  above  the  military 
masts  of  the  ship,  and  give  the  men  in  the 
tops  a  chance  to  fight  without  being  suf¬ 
focated.  *  * 

A  new  kerosene  oil  field  covers  a  territory 
of  320  square  miles  in  the  State  of  Langkat, 
a  very  rich  oil-producing  country.  The  oil 
is  fully  equal  in  quality  to  good  American 
kerosene,  and  quite  double  that  of  Russian 
petroleum.  It  has  been  pronounced  by  an 
English  expert  to  be  of  first-rate  “water 
white  ”  quality,  flashing,  by  Abel’s  test,  at 
83°  to  86°,  and  burning  at  124°  to  126°.  The 
present  output  is  from  15,000  to  20,000  cases 
per  month,  and  is  easily  shipped. 

*  # 

The  preliminary  works  for  the  drying  of 
the  Zuyder  Zee  have  been  commenced,  and 
have  proved  easier  than  was  anticipated.  A 
dyke  is  in  course  of  construction  from  the 
northern  extremity  of  North  Holland  to  the 
nearest  point  on  the  coast  of  Friesland,  pass¬ 
ing  by  the  island  of  Wieringen.  It  will  be 
about  seventeen  and  a  half  miles  in  length. 
It  is  expected  that  when  it  is  once  construc¬ 
ted  it  will  be  strengthened  by  the  action  of 
the  sea  itself  in  accumulating  large  masses 
of  sand  on  its  flanks. 
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PRACTICAL 


PAPERS  ON 

BY  R.  A. 


PLUMBING. 


Wiped  Joint  Maxing. 

In  writing  these  papers  I  am  supposing  a 
certain  amount  of  mechanical  knowledge  in 
those  who  read  them,  so  as  to  dispense  with 
elaborated  descriptions  of  tools  and  mate¬ 
rials.  There  are  a  great  many  workmen  be¬ 
sides  plumbers  to  whom  a  knowledge  of 
joint  making  and  other  things  would  be  use¬ 
ful,  and  it  is  just  to  supply  that  want  that 
these  articles  are  written. 

To  proceed  at  once  to  business,  we  will 
take  Fig.  1,  which  repre¬ 
sents  an  ordinary  horizon¬ 
tal,  or,  as  it  is  termed  in  the 
trade,  an  underhand  joint. 

Most  people  who  have  seen 
a  plumber  make  one  of  these 
joints  might  fancy,  from  the 
ease  and  unconcern  with 
which  the  task  was  accom¬ 
plished,  that  it  was  one  of 
the  easiest  tasks  possible  ; 
but  those  who  try  it  for  the 
first  time  will  be  ready  to 
admit  that  it  is  not  so  easy 
as  it  looks.  The  writer  well 
remembers  his  first  joint  :  it 
was  in  shape  something  like 
a  kidney  potato,  and  had 
about  as  many  eyes  in  it — 
not  to  mention  a  burnt 
finger  or  two.  However, 
practice  makes  perfect,  and 
if  the  readers  of  this  paper 
adopt  that  motto  they  may 
be  sure  of  success. 

Preparation  of  the  Joint. 

—  With  the  shavehook 
(Fig.  8)  or  a  pocket-knife, 
take  off  the  rough  edges  of 
the  inside  of  both  pipes 
where  they  are  to  be  joined. 

Take  the  piece  marked  m 
(Fig.  4),  and  rasp  off  the  end 
to  a  bevel  edge.  Next,  with 
a  tool  called  a  turnpin 
(Fig.  12),  open  the  pipe,  F, 
sufficiently  to  allow  the 
other  pipes  to  enter  about 
i  in. 

The  swelled-out  part  of 
this  pipe  must  be  shaved 
inside,  and  the  pipes  are 
now  ready  for  “soiling ’’and 
“  shaving.” 

Preparation  of  the  Soil. — 

“  Soil  ”  (also  known  as 
“tarnish”  and  “smudge  ”)  is 
prepared  by  mixing  lamp- 
black  and  chalk  with  glue- 
water.  The  lampblack 
should  be  first  calcined  in  the  metal- 
pot  or  ladle,  then  a  small  piece  of  chalk 
grated  into  it  with  a  rasp,  and  the  whole 
ground  very  finely  together  in  a  mortar 
with  a  little  stale  beer  ;  then  put  it  into 
the  soil-pot  —  which  is  a  tin  or  copper 
vessel,  holding  a  pint  or  more — and  warm 
it  over  a  fire,  and  add  about  two  table¬ 
spoonfuls  of  good  glue,  not  too  thick.  Stir 
all  together  ;  test  its  quality  by  paint¬ 
ing  a  piece  of  lead,  previously  freed  from 
grease  by  rubbing  over  with  chalk  ;  dry  it 
by  the  fire  and  try  to  rub  it  off  with  the 
fingers  :  if  it  easily  rubs  off  it  requires  a 
little  more  glue,  but  if  it  peels  and  cracks  in 
drying  you  have  got  too  much  glue  in  it. 

Soiling  the  Pipes. — Soil  the  ends  of  the 
pieces  of  pipe  to  be  joined  about  4^  in.  if 
£in.  or  f  in.  pipe ;  if  1  in.,  or  larger,  an  inch 


more.  Do  not  let  the  edges  of  the  soiling  be 
ragged  or  uneven  ;  it  looks  bad. 

Shaving. — Next  shave  the  pipes.  The 
length  of  the  shaving  depends  upon  the  size 
of  the  pipe  and  the  length  you  intend  the 
joint  to  be;  3  in.  of  shaving,  measured 
after  the  pipes  are  together,  is  quite  enough 
for  in.  and  f  in.  joints  ;  1  in.  joints  may 
have  a  little  more.  To  get  this,  the  male 
pipe,  M,  must  be  shaved  J  in.  or  in.  longer 
than  the  female  pipe. 

Fixing  the  Pipes. — When  a  joint  is  made 
in  the  workshop,  there  is  no  difficulty  in 
fixing  the  two  pipes  in  such  a  position  as  to 
be  able  to  get  to  wipe  the  joint  quite  easily. 


Plumbing.  Fig.  1.— Underhand  Joint.  Fig.  2.— Upright  Joint.  Fig.  3.— Branch 
Joint  Fig.  4.— Section  of  Joint.  Figs.  5  and  6.— Cross  Sections  of  good  and 
bad  Joints.  Fig.  7. — Plumbers’  Iron.  Fig.  8.— Shavehook.  Fig.  9. — Splash- 
stick.  Fig.  10. — Pipe  prepared  for  Branch.  Fig.  11.— Bolt,  or  Tommy. 
Fig.  12.— Turnpin.  Figs.  13  and  14. — Soldering  Lamp.  Fig.  15. — Section 
of  bad  Branch  Joint. 

A  tool,  called  a  plumbers’  soldering  cramp,  is 
very  useful  for  holding  the  pipes  in  position  ; 
the  work  may  also  be  secured  by  tying  it  to 
fixing  chisels,  which  are  pieces  of  round  or 
square  steel,  pointed  for  driving  into  walls, 
beams,  eta,  where  required.  Various  ways 
will,  as  needed,  suggest  themselves  to  the 
ingenious  for  fixing  work. 

Solder  Cloths. — For  making  wiped  joints 
several  of  these  will  be  required.  They  are  usu¬ 
ally  made  of  fustian,  though  some  plumbers 
use  ticking.  Useful  sizes  for  jobbing  work 
are  2^  in.  x  3  in.,  3  in.  X3£  in.,and4in.  X  3^  in. 

Four  thicknesses  of  fustian,  six  or  eight  of 
ticking,  will  do.  They  should  be  folded 
and  stitched  together,  and  a  little  warm 
tallow  rubbed  well  into  the  face  side  :  they 
are  then  ready  for  use. 

Plumbers'  Solder. — Theordinaryplumbers’ 


solder  for  joint  wiping  is  composed  of  lead 
and  tin,  in  the  proportion  of  two  parts  lead 
and  one  part  tin  ;  this  will  be  found  to  work 
very  well  indeed.  Plumbers’  solder  can  be 
bought  ready  for  use  at  any  ironmonger’s  or 
lead  merchant’s.  If  you  wish  to  make  your 
own,  always  use  pure  lead  and  tin— no  odd 
scraps  of  metal,  compo  pipe,  etc.,  will  do  for 
plumbers’  solder — and,  above  all,  never  get 
any  zinc  in  it,  or  you  will  spoil  it  for  a  cer¬ 
tainty. 

Other  Tools,  etc.,  Required. — These  willl 
be  a  metal-pot,  a  small  ladle,  a  splash-stick 
(Fig.  9),  and  some  tallow,  technically  known 
as  “  touch.”  This  should  be  rubbed  over  the 
shaved  parts  as  soon  as  they 
have  been  shaved,  and  the 
shaving  should  be  the  last 
thing  done  before  wiping 
the  joint  (except  the  fixing 
in  position) ;  the  pipes  will 
then  not  tarnish  and  the 
solder  will  take  on  better. 
The  splash-stick  may  be 
ivood  or  iron ;  some  prefer 
one,  some  the  other.  The 
objection  to  wood  is  that  it 
smokes  on  being  put  into 
the  hot  metal  and  gets  into 
the  eyes  of  the  worker,  and 
the  objection  to  iron  is  that 
it  might  scratch  the  soiling  ; 
this,  however,  may  be  avoided 
with  care. 

Wiping  the  Joint  without 
an  Iron. — Heat  your  solder 
in  the  metal-pot,  having  the 
joint  in  readiness  and  fixed 
ready  for  wiping.  Place 
something  underneath  to 
catch  the  solder  that  will 
run  off  the  joint  as  the  metal 
is  poured  or  splashed  on; 
then  take  a  ladleful  of  the 
hot  metal,  hold  your  cloth 
underneath,  and  dribble  a 
stream  of  metal  upon  the 
pipes  ;  this  will  tin  them  so 
that  perfect  union  between 
them  may  be  the  result. 
Pour  on  the  soiled  parts  as 
well,  to  get  up  the  heat,  so 
that  the  joint  may  be  clean 
and  smooth  at  the  edges, 
which  it  would  not  be  if 
the  ends  of  the  joint  were 
cold.  Hold  the  cloth  close 
up  to  the  pipe,  so  that  the 
underneath  part  will  “tin;” 
keep  the  cloth  in  a  hollow 
shape,  so  that  it  will  hold  a 
quantity  of  metal,  and  work 
it  about  underneath  and  up 
the  sides,  and  when  it  feels 
nice  and  plastic,  wipe  round, 
keeping  the  cloth  in  the  bulged  shape  and 
pressing  firmly  upon  the  outside  edges  of  it. 
Should  the  joint  be  unsatisfactory,  you  can 
pour  more  metal  upon  it,  wipe  it  all  off,  and 
try  again  ;  but  if  you  get  the  pipes  too  hot 
the  metal  will  not  stay  on  them.  A  good¬ 
shaped  joint  can  scarcely  be  expected  at 
the  first  attempt.  Fig.  5  shows  a  cross 
section  of  a  true  joint,  Fig.  6  that  of  a  bad 
one.  1 

Wiping  a  Joint,  using  Splash-stick  and 
Iron. — Take  a  ladleful  of  metal  as  before, 
and  with  the  splash-stick  splash  the  solder 
on  to  the  joint  and  soiling  to  get  up  the  heat 
(the  iron  should  be  heating  at  the  same  time). 
When  you  have  sufficiently  heated  the 
pipes  and  got  enough  metal  on  to  form  the 
ioint,  take  the  irou,  heated  to  a  dull  red,  and 
rub  it  with  a  file  to  take  off  the  dirt  and 
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scale  ;  then  rub  the  iron  all  over  the  solder 
on  the  joint,  and  wipe  as  before. 

Joint  Wiping,  using  a  Blowlamp. — It  is 
very  handy  at  times  to  be  able  to  make  a 
joint  without  the  use  of  metal-pot  or  iron, 
and  this  can  easily  be  done  now  with  one  of 
the  improved  forms  of  blowlamp.  One  of 
the  best  of  these  that  I  know  of  is  called 
the  “  non-explosive,”  and  is  shown  at  Figs. 
13  and  14.  Messrs.  Farmiloe  are  agents  for 
it,  but  I  believe  it  can  be  obtained  at  any 
oil  merchant’s.  From  personal  experience,  I 
can  strongly  recommend  it  as  a  reliable  and 
handy  piece  of  apparatus.  Benzoline  is  used 
in  it,  and  the  temperature  of  it  will  reach, 
it  is  said,  to  over  2,000  degrees  Fahrenheit. 
It  can  be  held  in  any  position,  and  the 
flame  can  be  regulated — an  advantage  not 
possessed  by  all  lamps  of  this  class. 

How  to  Use  the.  Lamp. — Directions  for 
filling  and  regulating  the  lamps  are  sent  out 
with  them,  so  space  need  not  be  taken  up 
here  with  that.  To  make  the  joint,  take  a 
strip  of  plumbers’  solder,  run  out  about 
15  in.  or  16  in.  long,  and  with  the  lamp  warm 
up  the  joint  (previously  prepared  as  for 
wiping  in  the  ordinary  way,  of  course) ;  then 
melt  off  portions  of  the  solder,  and  shape  up 
as  you  go  with  the  stick  of  solder.  Do  not  keep 
the  lamp  right  on  it  full  blast,  but  if  you  see 
the  metal  running  too  fast  and  dropping  off, 
withdraw  it  a  little  or  check  the  flame  with 
the  regulator.  Having  got  sufficient  metal  on 
the  joint  and  roughly  shaped  it,  promptly  pick 
up  your  cloth  and  wipe  as  before.  One  of  the 
principal  features  of  this  lamp  is  that  it  can 
be  turned  down  to  a  glimmer  whilst  pre¬ 
paring  other  work,  so  that  there  is  no  waste 
of  oil. 

Upright  Joint  (Fig.  2). — These  are  rather 
more  difficult  than  underhand  joints,  and 
will  require,  therefore,  more  practice  before 
the  learner  is  proficient.  They  are  prepared 
in  the  same  manner  as  previously  described, 
except  that  the  “soiling”  should  be  a  little 
longer.  A  lead  collar,  or  something  of  the 
kind,  must  be  placed  under  the  joint  to 
catch  the  metal  as  it  is  splashed  on  to  the 
joint ;  as  this  will  keep  the  bottom  part  of 
the  joint  hot,  splash  more  toward  the  top 
part  ;  as  you  get  sufficient  metal  on— which 
you  will  soon  be  able  to  judge — form  it 
into  shape  with  the  splash-stick,  then  quickly 
run  the  warm  iron  over  the  solder,  and  wipe. 
Be  sure  and  get  the  edges  nice  and  hot,  or 
they  will  not  wipe  clean  ;  melt  the  surplus 
solder  that  has  fallen  in  two  or  three  places 
with  the  iron,  and  put  back  in  metal-pot. 

Branch  Joints  (Fig.  3). — This  shows  a 
branch  joint  finished.  It  is  prepared  by 
cutting  a  hole  somewhat  smaller  than  the 
pipe  that  is  to  enter  it,  and  working  it  up  to 
a  kind  of  socket,  as  shown  at  Fig.  10.  The 
entering  pipe  should  never  project  into  the 
other  pipe  further  than  the  depth  of  this 
socket,  or  it  would,  in  the  case  of  waste  or 
soil-pipe,  cause  obstructions.  Fig.  15  shows 
a  section  of  badly-fitted  branch  joint.  The 
socket  is  worked  up  by  means  of  the  bolt- 
pin,  or  tommy  (Fig.  11),  which  is  inserted  in 
the  hole  and  struck  with  a  hammer.  Great 
care  must  be  taken  in  fitting  branch  joints 
that  they  fit  perfectly  close,  or  the  solder 
will  run  through.  The  wiping  process  will 
be  similar  to  those  already  described.  There 
are  many  other  kinds  of  joints,  known  as 
block  joints,  flange  joints,  taft  joints,  etc., 
which,  however,  must  be  reserved  for  the 
next  article. 


Circles. — The  circumferences  of  circles 
bear  an  equal  relation  to  each  other  as  their 
diameters ;  their  areas,  however,  are  as  the 
squares  of  their  diameters. 
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Sources  and  Forms  of  Light — Lamps  —  Oxy- 

HYDROGEN  APPLIANCES — PROCURING  OXYGEN 

—  Retorts  :  Chadwick’s  —  Purifying  — 
Storing  Oxygen— Bottles  —  Drums  —  Bags 
Hydrogen  —  From  the  Main  —  Contained 
in  Bags  —  Danger  of  Mixing— Pressure  — 
Oxycalcium  Tight— Spirit  Lamp  —  Limes, 
etc. 

Since  the  publication  of  my  article  on  the 
lantern  (see  Nos.  174  and  179),  a  correspond¬ 
ence  has  arisen  as  to  the  best  mode  of 
obtaining  light  for  the  same.  Instead  of 
answering  separate  questions,  I  purpose  in 
a  short  article  to  say  all  that  need  be  said  to 
assist  the  inexperienced  lanternist ;  possibly 
I  may  leave  much  unsaid  that  might  be  ex¬ 
plained  as  to  matters  of  detail,  but  I  think 
such  points  may  be  safely  left  to  the  indi¬ 
vidual  operator  to  state,  as  his  needs  re¬ 
quire,  rather  than  to  unduly  extend  this 
article.  The  ideal  light  should  be  reduced 
to  the  smallest  compass  possible,  consistent 
with  the  utmost  intensity,  steady  and  with¬ 
out  flaring,  and  also  with  the  smallest 
amount  of  heat.  This  ideal  light  has, 
yet,  to  be  discovered ;  that 
being  so,  we  must  obtain 
one  which  shall  contain 
the  largest  number  of 
advantages  with  the 
fewest  disadvantages. 

Ordinary  house  gas  is 
nowhere  in  the  competi¬ 
tion  ;  in  illumination  it 
is  feeble  and  is  exceed¬ 
ingly  _  unsteady.  The 
electric  light  was  at  one 
time  the  hope  of  the 
lanternist.  As  to  its  in¬ 
tensity,  there  is  no  ques¬ 
tion,  but  so  far,  J  be¬ 
lieve,  it  is  found  too  un¬ 
steady.  Some  years  ago 
I  saw  it  used  with  a  lan¬ 
tern-microscope,  and  as 
far  as  intensity  was  con¬ 
cerned  I  deemed  it  per- 


as 


perhaps,  is  the  one  known  as  the  oxyhydro- 
gen  lamp,  in  which  the  gases  oxygen  and 
hydrogen  are  combined  to  raise  a  piece  of 
lime  to  a  state  of  incandescence,  and  is 
known  sometimes  as  the  limelight.  As  will 
be  understood,  the  illuminating  power  of  the 
flame  produced  by  the  combustion  of  these 
gases  in  combination  is  feeble,  but  the  heat 
developed  is  intense,  so  that  really  it  is  the 
incandescent  lime,  and  not  the  burning 
gases,  which  is  the  source  of  illumination. 

The  first  question  is,  how  can  we  procure 
oxygen  ?  As  the  mere  tyro  in  chemistry 
knows,  there  are  many  substances  which 
have  a  great  affinity  for  oxygen,  which  may 
be  liberated  by  heat  and  other  means.  In 
practice,  however,  the  lanternist  finds  his 
oxygen  in  chlorate  of  potash.  This,  with 
binoxide  of  manganese,  is  placed  in  a  retort, 
and  heat  applied.  There  is  no  particular 
proportion  that  need  be  observed  between 
these  further  than  this  :  that  the  potash 
must  be  largely  in  excess  of  the  manganese. 
The  following  proportions  are  as  good  as 
any  :  1£  lb.  potash,  J  lb.  manganese.  The 
reason  for  this  somewhat  unscientific  method 
of  working  is,  that  the  evolvement  of 
oxygen  is  not  the  product  of  some  chemical 
combination  or  change  between  these  sub¬ 
stances  ;  the  manganese  simply  acts  mechani¬ 
cally,  and  not  chemically,  with  the  potash. 


Fig:  1. 

LigTit  for  Lanternists.  Fig.  1. — Oxygen  Gas-holder— A,  Water  Tank; 
B,  Gas  Tank  ;  C,  Skeleton  Frame  :  dotted  Lines  showing  the  Frame 
completed  ;  D  and  E,  Pipes  with  Taps  for  Inlet  and  Outlet  of  Gas  ; 
F,  Division  slightly  convex  to  resist  Pressure  of  Water.  Fig.  2. — 
Oxycalcium  Lamp :  Section. 


feet  ;  ordinary  microscopic 
thrown  upon  a  screen  about 


objects  were 
twenty  feet 
square,  but  the  flickering  was  most  painful 
to  the  eye.  I  believe  this  defect  has  rot 
been  remedied.  But  apart  from  this  draw¬ 
back,  if  it  were  all  that  could  be  desired, 
it  certainly  would  be  for  the  few  only,  as 
the  cost  is  altogether  out  of  proportion  to 
the  results. 

At  the  extreme  pole— so  to  speak — is 
placed  the  lamp.  In  our  younger  days 
vegetable  and  animal  oils  were  used,  sucl)  as 
colza,  whale,  etc.,  but  these  are  poor  vfhen 
used  with  a  modern  lantern.  Such  is  the 
perfection  to  which  mineral  oils  are  now 
brought,  that  they  can  be  used  without  fear 
of  explosion,  and  I  should  advise  anyone 
who  does  not  require  more  than  an  eight  or 
ten  feet  disc  to  be  exhibited  in  a  room  large 
enough  to  seat,  say,  from  two  to  three  hun¬ 
dred  people,  that  a  good  four  or  five  wick 
lamp  is  the  best.  In  itself  it  is  portable, 
and  mineral  oil  can  now  be  procured  almost 
in  any  village  in  the  kingdom  ;  if  not,  a 
quart  bottle  is  not  a  great  addition  to  the 
other  impedimenta.  Such  a  lamp  can  be 
purchased  for,  say,  16s.  No  doubt  a  fairly 
skilful  amateur  could  construct  one  as 
serviceable  as  the  most  expensive  one  to  be 
purchased,  but  the  details  of  its  construc¬ 
tion  lie  outside  our  present  plans.  Mid¬ 
way  between  the  sources  of  light  mentioned 
lie  those  kinds  in  which  pure  oxygen,  under 
pressure,  is  used.  The  most  familiar  form, 


If  the  potash  were  placed  in  the  retort 
without  an  admixture  of  some  kind,  when 
heat  was  supplied  it  would  solidify,  and  the 
gas  would  come  over  with  a  great  rush. 
Other  substances  besides  manganese  may 
be  used,  but  as  this  gives  up  a  portion  of 
oxygen,  and  is  cheap,  it  is  generally  used. 

One  word  of  caution.  It  sometimes 
happens  that  matter  containing  carbon  gets 
mixed  with  manganese  in  the  form  of  soot 
or  charcoal.  When  heated,  the  carbon  and 
potash  become  an  explosive  compound ; 
these,  with  the  addition  of  sulphur,  con¬ 
stitute  gunpowder.  Many  frightful  acci¬ 
dents  have  occurred  through  the  mistake  of 
using  impure  manganese.  To  know  if  your 
manganese  is  pure  mix  it  with  a  little  potash, 
and  hold  it  in  an  iron  spoon  over  a  lamp  or 
candle  ;  if  the  oxygen  is  liberated  without 
explosion  it  is  all  right ;  if,  however,  there  is 
a  sudden  flash  like  powder  it  must  not  be 
used.  It  is  only  a  few  pence  per  pound, 
and  should  be  purchased  at  a  respectable 
place,  where,  no  doubt,  its  quality  will  be 
guaranteed. 

Some  makers  pound  the  potash  fine, 
others  leave  in  coarse  grains.  Most  men 
have  their  fads;  the  one  thing  is  to  per¬ 
fectly  mix  the  two  together.  For  simple  ex¬ 
perimental  work  it  can  be  heated  in  a 
Florence  oil  flask.  If  one  only  wanted  a  jar 
of  oxygen  this  method  would  answer  very 
well— I  have  done  it  many  times — but  to  fill 
a  bag  with  the  gas,  then  a  retort  capable  of 
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great  resistance  must  be  used.  A  proper 
retort,  either  of  iron  or  copper,  can  be 
bought — any  chemist  would  procure  one. 
I  recommend  the  former,  which  should  cost 
about  6s.  Put  in  the  mixture,  fasten  down 
the  lid,  attach  the  leading  tubes,  and  place 
it  over  a  gas  burner— Bunsen  is  best— and  in 
a  few  minutes  the  gas  will  commence  pass¬ 
ing  over  ;  should  it  come  with  a  rush,  then 
either  remove  the  burner  oi  lower  the  heat. 

With  the  oxygen  there  will  also  be  a  pro¬ 
portion  of  chlorine.  This  is  in  every  way 
detrimental,  and  must  be  got  rid  of,  and  to 
do  so  we  must  employ  a  wash  bottle.  Pro¬ 
cure  a  large  bottle  with  a  wide  mouth,  such 
as  confectioners  use.  Fit  it  with  a  wood 
bung,  in  which  must  be  made  two  holes  to 
receive  the  glass  tubes,  one  of  which  must 
reach  to  within,  say,  half  an  inch  of  the 
bottom ;  the  other  must  only  just  project 
beyond  the  lid  on  the  inside.  The  bottle 
must  now  be  two-thirds  filled  with  water 
in  which  common  soda  is  dissolved,  or  ordi¬ 
nary  lime-water  may  be  used  ;  the  object 
being  to  afford  the  chlorine  something  to 
combine  with  for  which  it  has  greater 
affinity  than  the  oxygen.  If  the  gas  were 
taken  direct  into  the  bag,  there  would  be  a 
probability  that  moisture  would  also  be 
taken  from  the  wash  bottle,  so  that  we  shall 
require  a  similar  bottle ;  only  it  must  be  dry. 
Whatever  moisture  the  gas  may  take  up  will 
be  dropped  on  the  way.  Sometimes  I  have 
found  in  practice  that  as  soon  as  the  gas 
ceases  to  come  over  a  kind  of  syphon  action 
takes  place,  and  a  portion  of  water  is  forced 
back  into  the  retort ;  though  this  is  not 
attended  with  much  danger,  possibly  none, 
yet  it  is  better  to  keep  the  retort  dry.  If  a 
similar  bottle  to  the  last  is  placed  between 
the  retort  and  wash  bottle,  the  syphon  action 
will  only  result  in  drawing  water  into  it, 
where  it  will  remain. 

Perhaps  my  remarks  may  be  considered 
incomplete  if  I  do  not  refer  to  an  excellent 
arrangement  designed,  I  think,  by  Mr. 
Chadwick,  in  which  the  retort  consists  of 
two  parts — a  metal  plate,  and  a  bell-shaped 
vessel  ground  to  fit  the  plate  gas-tight.  A 
loop  passes  over  the  bell  which  secures  it  to 
the  plate.  The  potash  and  manganese  are 
moistened  sufficiently  to  form  a  paste;  a 
cake  is  then  made  of  it  in  a  mould,  so  as  to 
go  into  the  retort  loosely  :  this  is  dried  and 
placed  on  the  base-plate,  and  the  cover  is 
secured  by  the  loop.  To  provide  for  any 
sudden  evolvement  of  gas  tending  to  burst 
the  retort,  two  springs  are  so  arranged  that 
when  the  pressure  rises  above  a  certain  de¬ 
gree,  the  bell  is  forced  up  sufficiently  to 
allow  the  excess  of  gas  to  escape. 

I  have  seen  it  in  operation,  and  know  it 
to  be  exceedingly  good  ;  though,  of  course, 
while  it  has  many  advantages — that  I  need 
not  point  out — it  is  much  more  expensive 
than  the  ordinary  retort  which  I  have  re¬ 
ferred  to.  The  next  matter  for  us  to  con¬ 
sider  is  how  to  store  the  gas  when  procured. 
During  tae  last  few  years  gas  has  been  sup¬ 
plied  ui  der  high  pressure  in  steel  cylinders 
or  bott  ?.  It  will  be  readily  seen  that 
this  is,  under  some  circumstances,  a  most 
portable  and  convenient  arrangement,  but 
it  has  some  disadvantages.  They  can  only 
be  filled  at  certain  centres ;  the  carriage, 
therefore,  is  in  some  cases  a  serious  item  ; 
and  then  the  price  for  the  gas  per  foot  is 
necessarily  high,  seeing  it  has  to  be  forced 
into  the  cylinders  under  great  pressure  by 
special  machinery.  Then  taps  and  regulators 
are  expensive,  so  that  if  time  and  trouble 
are  of  less  importance  than  money,  many 
will  still  adhere  to  the  old  method  ;  but  if 
money  is  of  no  moment,  and  convenience  is 


everything,  then  certainly  this  method  of 
storing  has  great  advantage.  An  arrange¬ 
ment  similar  to  the  ordinary  gasometers,  so 
called,  is  very  good,  and  the  principle  has 
been  adopted  by  Chadwick  and  others.  As 
the  making  of  this  is  simple,  and  comes 
within  the  skill  of  many  amateurs,  I  will 
describe  it  at  some  length.  Fig.  1  will  assist 
in  making  it  plain,  a  is  a  tank  two  feet 
square — that  is  to  say,  it  is  a  cube  made  of 
light  galvanised  iron  or  stout  tin  plate,  c  is 
a  skeleton  frame  made  to  fit  easily  into  it 
for  packing ;  it  is  closed  at  one  end.  B  is  the 
gas  tank ;  this  is  made  half  an  inch  all 
around  smaller  than  a.  It  is  opened  at 
both  ends,  but  is  divided  into  two  unequal 
portions  at  f,  the  smaller  division  being 
three  inches  deep,  and  the  larger  a  fraction 
less  than  one  foot  nine  inches.  At  r>  and  e 
two  pipes  must  be  soldered,  as  shown,  into 
which  taps  are  to  be  screwed,  to  which 
rubber  tubes  are  to  be  attached.  On  the  top 
of  the  outer  tank,  under  the  wiring,  four 
small  bolt  holes  are  made,  as  shown,  and  on 
the  lower  edge  of  c  are  corresponding  holes. 
In  travelling,  the  lantern,  retort,  etc.,  may 
be  packed  in  the  gas  tank  B  ;  arrangements 
can  be  easily  made  by  removable  divisions, 
so  that  everything  can  travel  safely.  We 
will  suppose  ourselves  at  our  journey’s  end. 
Draw  out  the  skeleton,  and  remove  lantern, 
etc.,  from  the  tank  ;  invert  the  gas  tank  b, 
so  that  the  shallowest  part  is  uppermost,  as 
in  Fig.  1.  Screw  taps  d  and  e  in  their 
places,  and  secure  the  skeleton  frame  c  to 
the  base  by  four  bolts  and  nuts.  Pour  water 
in  the  tank  a  until  it  is  about  level  with 
the  top  of  tank  b,  leaving  the  taps  d  and  e 
open,  to  allow  the  air  to  escape.  The  top  of 
the  tank  f  must  now  be  filled  with  water, 
which  will  serve  as  a  weight  to  force  the 
gas  out.  Close  the  tap  e,  leading  to  the 
lantern,  and  join  up  the  tube  which  leads  to 
the  retort.  The  gas  will  now  come  over, 
and  lift  the  tank  b  until  it  is  full.  Perhaps 
in  practice  it  will  be  best  to  put  but  little 
water  in  the  top  tank  until  the  lower  por¬ 
tion  is  filled  with  gas.  When  this  is  done, 
turn  off  the  tap  n,  put  what  weight  is  re¬ 
quired  in  the  top  part  to  give  the  requisite 
pressure  on  the  gas,  and  the  exhibition  is 
ready  to  commence.  This,  for  many  reasons, 
is  an  excellent  arrangement,  and  may  be 
modified  in  many  ways.  For  example,  in 
the  gas  tank  no  space  need  be  left  for  water  ; 
but  the  whole  space  may  be  occupied  by  gas, 
and  the  pressure  supplied  by  weights, 
bricks,  etc.  Seeing  that  the  gas-holder  can 
be  utilised  as  a  case  for  lantern,  etc.,  in 
travelling,  it  does  seem  strange  that 
amateurs  have  not  more  frequently  turned 
their  attention  in  this  direction  instead 
of  bags. 

But  perhaps  there  are  some  who  still 
prefer  using  bags,  and  with  reference  to 
them  nothing  particular  need  be  said  beyond 
this :  that  the  pressure  board  must  be  so 
arranged  that  they  admit  of  the  weight 
being  so  applied  that  it  is  even  and  con¬ 
tinuous  ;  a  ledge  should  be  fixed  so  that  the 
weight  is  in  no  danger  of  slipping  suddenly 
off.  Care  must  be  taken  that  the  bag  is 
quite  empty  before  commencing  to  fill  with 
gas.  Hydrogen  may  be  obtained  from  the 
main  in  many  cases.  Exhibitions,  however, 
have  sometimes  to  be  given  where  there  is 
no  gas  to  draw  on  in  this  way  ;  bags  have 
then  to  be  resorted  to.  Everyone  knows 
that  hydrogen  and  atmospheric  air,  owing  to 
the  oxygen  contained  therein,  when  com¬ 
bined  in  definite  quantities,  form  a  highly 
explosive  compound.  Much  more  care  is, 
therefore,  needed  in  working  with  this  than 
oxygen.  The  bags  must  be  carefully  emptied 


before  admitting  the  gas  ;  and  further,  as 
house  gas  contains  more  or  less  sulphur, 
etc.,  it  has  a  tendency  to  decompose  the 
substance  of  the  bag.  Chlorine  is  carefully 
eliminated  from  oxygen  for  the  same  reason ; 
amongst  others.it  is  exceedingly  destructive 
to  the  bag.  It  is  not  my  purpose  to  de¬ 
scribe  the  various  kind  of  burners,  mixing 
chambers,  etc.;  all  methods  of  using  the 
gases  are  practically  safe  if  rational  pre¬ 
caution  is  taken.  The  one  danger,  and  the 
one  thing  to  be  avoided,  is  the  mixing  of  the 
gases  in  the  bags  ;  should  this  take  place 
the  flame  may  travel  back  and  an  explosion 
take  place.  To  prevent  this,  equal  pressure 
has  to  be  applied  to  the  bags,  and  care  ob¬ 
served  that  no. one  or  anything  touches  the 
bags  to  alter  the  pressure.  If  the  pressure 
is  removed,  then  suction  takes  place,  and 
a  portion  of  one  gas  passes  to  the  other  bag. 

It  sometimes  so  happens  that  it  is  desir¬ 
able  to  give  an  exhibition,  not  only  where 
there  is  no  house  gas,  but  under  circum¬ 
stances  when  it  is  not  practicable  to  convey 
it.  Several  schemes  have  been  wrought 
out  with  more  or  less  success,  and  some  of 
them  are  superior  to  the  best  oil  lamp. 
But  not  one  has  been  produced  which  is 
equal  to  the  oxyhydrogen  lamp. 

The  oxycalcium  light  in  some  of  its  modi¬ 
fications  stands  next  to  the  one  described 
for  brilliancy,  and  is  perfectly  safe,  as  hydro¬ 
gen  gas  is  not  employed.  A  spirit  lamp  is 
so  arranged  that  a  stream  of  oxygen,  with  a 
blowpipe  action,  is  directed  on  the  flame, 
and  impinges  in  the  ordinary  manner  on  a 
lime  cylinder.  The  flame,  though  not  so 
intense  as  the  other,  is  yet  sufficient  to  raise 
the  lime  to  a  state  of  incandescence,  which 
becomes  the  source  of  illumination. 

Procure  a  tin  box,  say  4£  in.  long,  3  in. 
wide,  and  2  in.  deep.  Holes  must  be  made 
in  the  end  to  admit  the  tube  conveying  the 
oxygen  ;  this  is  a  mere  matter  of  con¬ 
venience,  and  any  other  method  may  be 
adopted.  If  this  plan  be  decided  on,  care 
must  be  taken  that  the  tube  is  soldered 
strongly  and  without  any  leaks.  In  the  top, 
one  or  two  wick  tubes  must  be  soldered  in  a 
line  with  the  blowpipe ;  a  third  hole  must 
be  made  to  take  a  screw-plug,  to  be  used  in 
filling  the  vessel  with  spirit.  The  arrange¬ 
ment  is  exceedingly  simple,  and  need  cost 
only  a  few  pence.  Fig.  2  will  give  a  general 
idea  of  the  lamp,  and  render  further  de¬ 
scription  unnecessary. 

The  only  thing  that  remains  is  to  arrange 
the  fixing  of  the  lime  cylinder.  As  the  in¬ 
tense  heat  soon  pits  the  lime,  it  must  be  so 
arranged  that  it  can  be  turned  round  ;  it  is 
better  if,  in  turning,  it  can  be  made  to  rise 
in  a  spiral  form,  as  then  a  new  portion  is 
brought  before  the  flame,  whereas  if  it 
simply  revolved  it  would  come  back  to  its 
starting  point.  But  these  matters  will 
present  no  difficulty  to  one  who  is  able  to 
accomplish  what  we  have  already  described. 

An  illustrated  catalogue  is  exceedingly 
helpful  to  an  amateur,  and  I  should  advise 
all  young  lanternists  to  avail  themselves  of 
such  sources  of  information  ;  the  writer  has 
learned  many  a  wrinkle  from  them.  I  do 
not  think  more  need  be  said,  as  I  believe  no 
one  with  any  mechanical  skill  will  find  it 
difficult  to  follow  out  the  directions  given, 
which,  if  followed,  will  put  them  in  posses¬ 
sion  of  useful  and  reliable  adjuncts  to  the 
lantern. 


Electrical  Test  for  Money. — A  recent 
discovery  suggests  an  electric  test  for  bad 
money,  based  on  the  fact  that  the  spurious 
coin  is  relatively  a  bad  conductor. 
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TIN  CLIPPINGS. 


liB  owners  of  a  sardine  factory  have 
■  und  a  way  to  get  rid  of  the  piles  of  tin 
;ppings  which  have  encumbered  their 
>cks.  These  clippings  are  carefully  col- 
1  ited  ;  those  made  by  the  dies  which  stamp 

!e  bottoms  and  covers  of  the  cans  are 
iunded  into  suitable  shape  for  handling, 
bile  the  strips  made  by  the  shears  in  cut- 
lg  the  tin  for  the  sides  are  carefully 
mdled  and  boxed.  The  clippings  find 
eir  way  to  the  smelting  furnace,  where  the 
1  with  which  they  are  coated  is  melted  and 
awn  off  separately,  while  the  molten  mass 
steel  which  composed  the 
ate  is  run  into  moulds,  and 
rmed  into  window  weights 
id  other  useful  articles, 
be  bright  tin  strips  of 
irious  widths  and  lengths 
e  made  to  serve  manifold 
irposes,  being  made  into 
n  tags  which  ornament 
ug  tobacco,  button  moulds, 
namental  baskets,  and  hun- 
eds  of  other  articles. 


STAINED  AND  LEADED  GLASS  WORK. 

RICHARD  MATHEWS. 


BY 


the  city  of  Tyre,  and  here  was  the  only 
staple  of  the  manufacture  for  many  ages. 
The  first  time  we  hear  of  glass  being  made 
.  among  the  Romans  was  in  the  reign  of 

At  what  time  the  art  of  glass-making  was  Tiberius,  when  Pliny  relates  that  an  artist 
first  invented  is  altogether  uncertain.  Some  1  had  his  home  demolished  for  making  glass 

imon-ino  if  f  ^  ~  a  —  ,1  I _ £ _  .1  11  i  1  .i  ti  ■  l  1  i  1 


imagine  it  to  have  been  invented  before  the 
Flood,  but  of  this  we  have  no  direct  proof ; 
though  there  is  no  improbability  in  the  sup¬ 
position,  for  we  know  that  it  is  almost  im¬ 
possible  to  excite  a  violent  fire  such  as  is 
necessary  in  metallurgic  operations  with¬ 
out  vitrifying  part  of  the  bricks  or  stones 
wherewith  the  furnace  is  built.  This,  indeed, 
might  make  the  first  hints  of  glass-making, 
though  it  is  also  very  probable  that  such 


LECTRIC  TRACTION  IN- 
LUENCE  ON  WATCHES. 

rE  know  that  many  watches 
ive  been  injured  by  the 
cinity  of  machines  pro- 
ucing  electricity.  It  seems 
iat  in  countries  where  elec- 
ic  traction  is  common, 
avellers  very  frequently  are 
tposed  to  the  annoyance 
seeing  the  delicate  organs 
their  watches,  thus  in  flu- 
iced  by  the  magnetic  field 
the  motors,  refuse  their 
din  ary  work,  or  accomplish 
badly. 

Electricians  are  occupied 
ith  this  question,  since  it 
akes  electric  cars,  for  in- 
ance,  convenient  in  other 
•spects,  objects  of  suspicion. 

They  recognise  the  fact, 
hich,  indeed,  is  well  known, 
iat  watches  are  particularly 
bposed  to  danger  when 
ectrically  charged  cars  as- 
nd  hills  ;  then  the  quan- 
ty  of  the  current  absorbed 
V  the  motor  is  much  greater 
that  requisite  on  levels 
id  with  a  small  charge.  In  such  circum-I 
ances  the  iron  of  the  motor  is  almost 
itirely  saturated,  and  the  development  of 
e  field  of  the  lines  of  power  must  influence 
ie  tempered  steel  organs  of  a  watch, 
bis  inductive  action  becomes  injurious  to 
gular  movement.  The  radical  remedy 
ould  clearly  be  the  employment  of  non- 
agnetic  metals  in  watch-making. 

The  idea  is  excellent,  no  doubt,  and  watch - 
akers  will  do  well  to  consider  it ;  but  must 
e  all  change  our  watches  for  the  new  type  ? 
-Cosmos. 


Boilers. — On  lighting  up  a  boiler,  after  it 
as  been  lying  idle  and  the  water  is  cold, 
ie  fires  should  not  be  hurried  or  forced 
way,  but  should  have  time  to  warm  the 
oiler  thoroughly.  If  they  are  hurried,  the 
id  den  unequal  expansion  will  in  many 
ises  cause  an  explosion. 


Stained  Glass  in  the  East  Chancel  Window  of  Petistree  Church, 


imperfect  vitrifications  would  be  observed  a 
long  time  before  people  thought  of  making 
any  use  of  them.  The  Egyptians  boast  that 
this  art  was  first  thought  of  by  the  great 
Hermes ;  Aristophanes,  Aristotle,  Alexander 
Aphrodisius,  Lucretius,  and  St.  John  the 
Divine  put  it  out  of  all  doubt  that  glass 
was  used  in  their  days.  Pliny  relates  that 
it  was  accidentally  discovered  in  Syria,  at 
the  mouth  of  the  river  Belus,  by  certain 
merchants  driven  thither  by  a  storm  at  sea, 
who  being  obliged  to  continue  there,  and 
dress  their  victuals  by  making  a  fire  on  the 
ground  where  the  herb  kale  abounded,  that 
plant  burning  to  ashes,  its  salts  mixed  with 
the  sand  and  produced  glass  ;  and  that  this 
accident  being  known,  the  people  of  Sidon, 
in  that  neighbourhood,  essayed  the  work 
and  brought  glass  into  use,  since  which 
time  the  art  has  been  continually  improving. 
Be  this  as  it  will,  however,  the  first  glass¬ 
house  mentioned  in  history  was  erected  in 


malleable,  or  rather  flexible,  though  Petro- 
nius  Arbiter  and  some  others  assure  us 
that  the  emperor  ordered  the  artist  to  be 
beheaded  for  his  invention.  It  appears  that 
before  the  conquest  of  Britain  glass-houses 
had  been  erected  in  the  island  as  well  as 
in  France,  Spain,  and  Italy,  relics  having- 
been  found,  and  which  were  probably  in 
former  times  used  as  armlets  by  the  Druids. 
It  can  scarcely  be  questioned  that  the 
Britons  were  sufficiently 
well  versed  in  the  manufac¬ 
ture  of  glass  to  form  out  of 
it  many  more  useful  articles 
than  the  glass  beads.  His¬ 
tory  assures  us  that  they 
did  manufacture  a  consider¬ 
able  quantity  of  glass  vessels, 
these  being  of  a  green,  blue, 
yellow,  or  black,  and  many 
of  them  streaked  with  other 
colours. 

According  to  the  Venerable 
Bede,  artificers  skilled  in 
making  glass  for  windows 
were  brought  over  into  Eng¬ 
land  in  the  year  674  by  Abbot 
Benedict,  who  was  employed 
in  glazing  the  church  and 
monastery  of  Weremouth. 
According  to  others,  they 
were  first  brought  over  by 
Wilfred,  Bishop  of  Worcester, 
about  the  same  time.  Till 
this  time  the  art  of  making 
such  glass  was  unknown  in 
Britain,  though  glass  win¬ 
dows  did  not  begin  to  be 
common  before  the  year 
1180.  Till  this  period  they 
were  very  scarce  in  private 
houses,  and  considered  as  a 
kind  of  luxury,  and  as  marks 
of  great  magnificence.  Italy 
had  them  first,  then  France, 
from  whence  they  came  into 
England.  Venice  for  many 
years  excelled  all  Europe 
in  the  fineness  of  their 
glasses,  and  in  the  thirteenth 
century  the  Venetians  were 
the  only  people  that  had 
the  secret  of  making  crystal 
looking-glasses.  The  great 
glass-works  were  at  Mu  ran, 
or  Murano,  a  village  near  the 
city,  which  furnished  all  Europe  with  the 
finest  and  largest  glasses. 

The  glass  manufacture  was  first  begun  in 
England  in  1557.  The  finer  kind  was  made 
in  the  place  called  Crutched  Friars,  in  Lon¬ 
don.  The  fine  flint  glass,  little  inferior  tv 
that  of  Venice,  was  first  made  in  jjavoj 
House,  in  the  Strand,  London.  This>:  anu- 
facture  appears  to  have  been  much  im¬ 
proved  in  1635,  and  a  monopoly  was  granted 
to  Sir  Robert  Manfell,  who  was  allowed  to 
import  the  fine  Venetian  flint  glasses,  the 
art  of  which  was  not  brought  to  perfection 
before  the  reign  of  William  III.  But  the 
first  glass  plates  for  looking-glasses  and 
coach  windows  were  made  in  1673  at  Lam¬ 
beth,  by  the  encouragement  of  the  Duke  of 
Buckingham,  who  in  1670  introduced  the 
manufacture  of  fine  glass  into  England  by 
means  of  Venetian  artists  with  great  success. 
The  French  made  a  considerable  improve¬ 
ment  in  the  art  of  glass  by  the  invention  of 
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a  method  of  casting  very  large  plates,  till 
then  unknown,  and  scarce  practised  by  any 
but  themselves  and  the  English.  The  Court 
applied  itself  to  cultivate  and  improve  glass 
manufacture.  A  company  of  glass-workers 
were  established  by  letters  patent,  which 
provided  not  only  that  the  working  in  glass 
should  not  derogate  anything  from  nobility, 
but  even  that  none  but  nobles  should  be 
allowed  to  work  in  it. 

An  extensive  manufacture  of  this  elegant 
and  valuable  branch  of  commerce  was  first 
established  in  Lancashire  about  the  year 
1773,  through  the  spirited  exertions  of  a 
respectable  body  of  proprietors  who  were 
incorporated  by  an  Act  of  Parliament. 
From  those  various  difficulties  constantly 
attendant  upon  new  undertakings,  when 
they  have  to  contend  with  powerful  foreign 
establishments,  it  was  not,  however,  con¬ 
ducted  with  any  great  degree  of  success. 

Painted  Windows. —  The  ancient  manner 
of  painted  windows  was  very  simple  ;  it 
consisted  in  a  mere  arrangement  of  pieces 
of  glass  of  different  colours,  in  some  sort  of 
symmetry,  and  formed  what  is  now  called 
mosaic  work.  In  course  of  time  they  came 
to  attempt  more  regular  designs,  and  also  to 
represent  figures,  heightened  with  all  their 
shades,  yet  they  proceeded  no  farther  than 
the  contours  of  the  figures  in  black  with 
water  colour,  and  hatching  the  draperies 
after  the  same  manner  on  glass  of  the  colour 
of  the  object  required.  At  length  the  taste 
for  this  sort  of  work  improved  considerably, 
and  the  art  being  found  applicable  to  adorn¬ 
ing  of  churches,  palaces,  etc.,  they  found 
out  means  of  making  the  colour  fast  by 
firing  it  into  the  glass.  A  French  painter 
at  Marseilles  is  said  to  have  given  the  first 
notion  of  the  improvement  upon  going  to 
Rome,  under  the  pontificate  of  Julius  II., 
but  Albert  Diirer  and  Lucas  of  Leyden  were 
the  first  that  carried  it  to  any  height.  The 
art,  however,  has  frequently  met  with  some 
interruption,  and  sometimes  has  been  almost 
totally  lost.  The  first  interruption  given  to 
it  was  by  the  Reformation,  which  banished 
the  art  out  of  churches  ;  yet  it  was  in  some 
measure  kept  up  in  the  escutcheons  of  the 
nobility  and  gentry  in  the  windows  of  their 
feats.  Towards  the  end  of  Queen  Eliza¬ 
beth’s  reign,  indeed,  it  was  omitted  even 
there,  yet  the  practice  did  not  entirely 
cease.  The  Chapel  of  Our  Lady  at  Warwick 
was  ornamented  anew  by  Robert  Dudley, 
Earl  of  Leicester,  and  his  Countess,  and  the 
cipher  of  the  glass  painter’s  name  still 
remains  on  the  window,  with  the  date  1574, 
and  in  some  of  the  chapels  at  Oxford.  The 
art  again  appears,  dating  itself  in  1622,  by 
the  hand  of  no  contemptible  master.  Many 
dates  could  be  supplied  in  the  gap  of  forty- 
eight  years  on  Flemish  glass,  but  nobody 
ever  supposed  that  the  secret  was  lost  so 
early  as  the  reign  of  James  I.,  and  that  it 
has  not  perished  since  will  be  evident  by  the 
following  series  reaching  to  the  present 
hour.  There  are  twelve  windows,  1518,  in 
the  library  at  All  Souls,  Oxford,  in  the 
chapel  of  Queen’s  College.  In  a  chapel  at 
Warwick,  a  cipher,  P.  C.,  dated  1574,  can  be 
seen  on  the  painted  glass.  The  windows  at 
Wadham  College,  the  drawing  of  which  is 
very  good,  with  fine  colours,  are  by  Bernard 
van  Linge,  1622.  In  the  chapel  at  Lincoln's 
Inn  a  window  with  the  name  Bernard,  1623, 
is  probably  the  preceding  Van  Linge.  In  the 
church  of  St.  Leonard’s,  Shoreditch,  are  two 
windows  by  Baptista  Sutton,  1643.  There 
are  several  windows  to  give  testimony  to  the 
fact  that  our  predecessors  were  no  mean 
artificers.  It  would  not  be  unwelcome  to 
the  curious  reader  to  read  some  anecdotes 


of  the  revival  of  taste  for  painted  glass  in 
England.  Price  was  the  only  painter  for 
many  years  in  his  own  particular  style  in 
England.  Afterwards,  one  Rowell,  a  plumber 
at  Reading,  did  glass  work  particularly  for 
the  Earl  of  Pembroke,  but  Rowell’s  colours 
soon  vanished.  At  last  he  found  out  a  very 
durable  and  beautiful  red,  but  he  died  in  a 
year  or  two,  and  the  secret  with  him.  A 
man  at  Birmingham  began  the  same  art, 
and  fitted  up  a  window  for  Lord  Lyttelton 
in  the  church  of  Hagley.  After  this,  one 
Peckit  began  the  same  business,  and  made 
good  proficiency.  A  few  lovers  of  art 
collected  some  panes  from  ancient  buildings, 
particularly  Lord  Cobham,  who  erected  a 
Gothic  temple  at  Stowe  and  filled  it  with 
the  arms  of  the  old  nobility,  etc.  A  glazier 
named  Palmer,  of  St.  Martin’s  Lane,  bought 
glass  which  came  from  Flanders,  and  fitted 
up  entire  windows,  and  with  mosaics  of 
glass  of  different  colours.  Painted  glass 
from  Flanders  was  sold  by  auction  in  the 
Strand,  consisting  of  Flemish  coats-of-arms, 
birds  and  flowers  in  colours,  and  Scripture 
stories  in  tracing  black  and  stain.  Oliver 
Cromwell  during  his  time  did  great  havoc 
in  the  churches,  the  ideas  of  his  people 
being  to  destroy  everything  associated  with 
the  opposite  religion.  With  this  view,  beau¬ 
tiful  statuary  and  stained  glass  windows 
suffered  sad  demolition,  and  were  denounced 
as  sinful.  Some  old  windows  that  now  re¬ 
main  had  to  be  buried  to  save  destruction, 
and  some  can  now  be  seen  in  the  colleges 
at  Cambridge  that  have  been  dug  up  and 
restored.  The  design  accompanying  this 
article  represents  an  enamelled  window,  the 
date  of  which  is  not  known,  but  which  must 
be  very  old.  The  colouring  of  the  back¬ 
ground  was  bright  pink  and  blue,  the  orna¬ 
ment  being  in  yellow  stain  and  white.  The 
diamonds  surrounding  it  were  white  sheet. 
This  beautiful  remnant  of  antiquity  was 
totally  destroyed  in  the  reparation  of  the 
windows  in  1793,  and  formed  the  east 
window  of  the  chancel  of  Petistree  Church. 
By  following  the  history  of  glass,  it  will  be 
seen  what  improvements  have  been  made 
in  its  manufacture.  The  progress  was  very 
slow  in  the  first  place,  but  in  the  last  few 
centuries  stained  glass  became  very  popular 
and  much  more  developed,  and  not  so  con¬ 
ventional  as  in  the  first  stages  of  the  art. 
The  modern  style,  which  is  altogether  dif¬ 
ferent,  represents  the  real  more  than  the 
ideal. 


GLUE  FOR  TICKETS  ON  GLASS, 
PORCELAIN,  AN1)  IRON. 

Nothing  is  more  difficult  than  to  make 
tickets  adhere,  especially  wheu  made  of 
parchment-paper,  to  glass,  iron,  or  porce¬ 
lain.  The  following  formula  gives  excellent 
results  : — 120  parts  of  gum  arabic  and  30 
parts  of  tragacanth  gum  are  separately 
steeped  in  water.  The  solution  of  tragacantn 
is  stirred  until  it  forms  a  viscous  emulsion. 
Then  the  solution  of  gum  arabic  is  added 
and  filtered  in  a  fine  cloth  ;  120  parts  of 
glycerine  are  incorporated  with  the  liquid, 
in  which  2j^  parts  of  thyme  oil  have  been 
dissolved.  Finally,  the  liquid  is  raised  to 
about  two  pints  by  adding  distilled  water. 
Glue  thus  made  is  very  adhesive,  and  to 
remain  in  perfect  condition  merely  requires 
to  be  kept  in  bottles  with  hermetic  fasten¬ 
ings. — Genie  Civil. 


Fire. — Lime-water  is  fire-proof  protection 
for  any  light  woodwork. 


ROADWAYS  AND  HORSE-SHOES. 

BY  J.  C.  KING. 

Non-slipping  roadways  or  non-slipping 
shoes  for  horses — which  is  it  to  be  ?  There 
cannot  be  a  doubt  that  roads  should  be  of 
such  form  and  surface  material  as  not  to 
entail  the  compulsory  use  of  shoes  to  meet 
the  exigencies  of  bad  roads,  especially  as  it 
is  known  that  good  non-slipping  roads  can 
be  made. 

The  question  is  being  trifled  with  by 
people  who  seem  to  view  the  matter  from  a 
distance  or  hearsay.  One  paper  with  a 
large  sale  says,  “  the  asphalte  is  so  clean  and 
sweet.”  It  is  clean  and  sweet  when  kept  so, 
but  the  writer  should  go  along  the  asphalted 
streets  in  the  City,  where  many  vehicles  pass 
on  a  summer’s  Sunday  afternoon  ;  the 
stench  from  urine  and  horse  manure,  with 
the  desiccated  dust  blowing  into  mouth, 
nostrils,  and  eyes  of  passengers,  would 
convince  the  writer  that  he  had  made  a 
serious  mistake  about  sweetness  of  asphalte. 
It  is  silent  for  wheel  traffic,  but  silence  can 


Iron  Sole  Plate  for  Wood  Blocks. 


not  attainable,  animal  torture  and  individual 
loss  should  not  be  made  to  follow  to  please 
callous  and  indifferent  people.  The  tor¬ 
turers  of  old  built  their  massive  dungeons 
to  shut  in  the  shrieks  and  groans  of  human 
agony.  We  parade  animal  torture  day  after 
day  before  the  gaze  of  thousands  and  no  one 
is  punished,  and  by  the  avidity  shown  for 
road  contracts,  and  the  growing  wealth  of 
contractors  and  parish  officials,  who  work 
together,  the  horrors  go  on  flourishingly. 
If  the  parish  or  municipal  authorities  were 
compelled  to  pay  for  animal  losses  through 
asphalte  pavements  causing  them,  it  would 
be  simply  just  to  the  horse-owner,  and  a 
useful  lesson  to  ratepayers  who  tolerate  or 
aid  the  wrong  done  by  their  officials. 

Wood  pavements  for  roads  are  far  less 
slippery  than  asphalte,  and  could  be  made 
quite  “shoe-biting”  for  horses  if  the  plan 
explained  in  Work  about  a  year  ago  were 
adopted.  We  repeat  it  now.  Between  all 
wood  blocks,  well  tarred  before  putting 
down,  leave  f  in.  space  in  line,  to  be  filled 
with  polygon  granite,  not  less  than  £  in. 
in  size,  well  rammed  in  ;  or  put  f  in.  thick 
slabs  of  granite  to  fill  every  joint  between 
the  wood;  this  would  form  a  bite  for 
an  iron  shoe,  and  as  it  w<->re  and  crumbled 
away  it  would  grit  the  road  surface.  It  is 
not  patented  ;  there  is  nothing  to  prevent  a 
trial.  It  was  submitted  to  the  Animals’ 
Institute  three  years  ago ;  yet  animals  are 
tortured  and  permanently  lamed  in  London, 
causing  an  estimated  loss  to  horse  owners 
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and  carriage  users  of  about  £6,000  a  year,  at 
the  lowest  estimate. 

It  must  not  be  lost  sight  of  that  wood¬ 
paving  does  not  lighten  the  draught  of 
vehicles,  but  if  worn  ia  hollows  and  bumps, 
as  arranged  between  contractors  and  ignor¬ 
ant  road  surveyors,  the  draught  is  from  ten 
to  fifteen  per  cent,  more  than  granite  pitch¬ 
ing,  so  that  horses  suffer  this  way  also. 

If,  instead  of  drift-sand  or  slimy  mortar, 
stone  pitching  had  a  packing  of  £in.  oak 
between  the  line-joints  of  the  stones,  the 
sharp  clatter  sound  of  iron  hoofs  and  wheel- 
tires  would  be  lessened  to  an  appreciable 
extent,  without  impairing  the  durability  of 
the  road. 

Before  speaking  of  non-slipping  horse¬ 
shoes,  in  another  paper  to  follow  this,  wheels 
may  be  mentioned,  with  noiseless  tires, 
now  in  use.  It  has 
been  urged  by 
writers  like  the 
advocate  of  sweet 
asphalte  that  their 
general  use  might 
be  enforced.  As 
well  try  to  make 
people  walk  about 
in  slippers.  Here, 
again,  such  writers 
assume  that  rubber 
tires  lessen  draught, 
when  a  grain  of  ex¬ 
perience  would  help 
to  show  that  they 
-augment  draught 
-on  smooth  roads, 
as  asphalte.  The 
metal-tired  wheel, 
with  ring  rubber' 
felloes,  is  the  most 
advanced  of  all 
-elastic  wheels,  and 
lessens  vibratory 
noises  considerably 
on  stone  pitching. 

In  America,  where 
the  roads  are  so  bad, 
they  take  warning 
by  England,  and  say 
— “We  do  not  go  in 
lor  sham  good  roads 
and  highway  corrup¬ 
tion,  as  in  England, 
to  kill  horses.” 

They  are  now 
seeking  for  know¬ 
ledge  of  the  best. 

The  latest  report  is  as  follows  of  “  an  im¬ 
proved  system  of  road -making” 

Iron  foundation  for  wood  roads  is  on  trial 
at  Columbus,  Ohio.  This  pavem  nt  has  the 
merit  of  serving  to  make  permanently  level 
roads,  such  as  the  road-makers  of  the 
metropolis  of  London  persistently  make  un¬ 
level  by  making  the  foundation  for  the  wood 
■of  uneven  density,  so  that  the  soft  parts 
sink  and  the  hard  parts  remain  as  projec¬ 
tions  above  the  sunken  level.  This  is 
avoided  by  plates  of  iron  with  1  in.  fillets, 
standing  up  3  in.  to  form  5  in.  square  pockets, 
into  which  end  grain  oak  is  driven,  and  left 
to  stand  up  2  in.  above  the  iron  fillets.  The 
sketch  shows  a  plate  with  wooden  parts. 
This  pavement  has  been  tried  in  a  position 
where  heavy  cart  and  waggon  traffic  is  con¬ 
stantly  running  over  it.  A  year  and  a  half 
showed  only  £  in.  wear.  The  adjacent 
macadam  road  had  to  be  renewed  ir.  three 
months,  and  the  asphalte  in  four  months, 
while  this  pavement  will  endure  for  three 
years  longer  without  the  block  being  re¬ 
newed,  the  iron  plates  being  almost  unin¬ 
jured.  A  hole  in  each  pocket  allows  drainage. 


HOW  TO  MAKE  A  SNOW  SLEDGE. 

BY  “  CHOPSTICK.” 

Introduction  —  Materials  Required  —  Fitting 
Together — Manner  of  Using — Conclusion. 

In  some  parts  of  the  country  where  I  have 
been  such  a  thing  as  a  snow  sledge  is  never 
seen,  and  only  heard  of  as  being  common  in 
foreign  parts  ;  but  in  the  northern  coun¬ 
ties,  as  soon  as  the  ground  is  covered  with 
snow,  every  little  hill  is  the  scene  of  excite¬ 
ment  ;  sledges  of  all  sorts  and  all  sizes  can 
be  seen,  from  the  proper  sledge,  similar  to 
the  one  I  am  about  to  describe,  to  the  im¬ 
provised  one  made  out  of  an  old  soap-box 
obtained  from  the  grocer  ;  and  though  acci¬ 
dents  may  sometimes  occur  with  the  home¬ 
made  ones,  through  their  not  being  made  so 


Snow  Sledge.  Fig.  1.— Side  Elevation  0.  Sledge.  Fig.  2.— Top  of  Sledge. 

Fig.  4.— Cross-piece. 


as  to  surmount  obstacles,  that  is  not  the  case 
with  those  after  the  pattern  of  mine,  as 
they  will  mount  over  anything  and  continue 
on  their  course  until  they  get  to  the  bottom 
of  the  hill ;  and  when  used  by  an  experienced 
rider  they  can  be  steered  almost  as  well  as 
though  they  had  a  horse  in  front  of  them. 
The  pattern  of  this  sledge  was  taken  from 
one  in  use  in  Canada,  where  sledges  are  the 
rule  instead  of  the  exception,  so  that  it  may 
well  be  said  that  it  cannot  be  beaten.  And, 
indeed,  I  have  never  seen  one  to  beat  it — and 
I  have  seen  dozens :  in  fact,  I  might,  without 
exaggerating,  say  hundreds  ;  and  during  the 
last  winter  I  made  several  of  the  pattern,  as 
in  the  accompanying  drawing.  The  full 
size  of  sledge  outside  is  as  follows  :  3  ft.  6  in. 
long,  17  in.  wide,  and  the  sides  7  in.  deep, 
so  we  shall  want  two  pieces  of  inch  board 
(American  birch  is  as  good  as  anything) 
3  ft.  6  in.  long  X  7  in.  wide.  Cut  these  to 
the  shape  shown  in  Fig.  1,  and  make  the 
mortises  for  cross-pieces  (Fig.  4),  of  which 
we  shall  want  two  ;  these  must  be  2  in. 
thick  and  about  4  in.  deep  ;  they  must  be 
tenoned  as  shown,  so  that  the  top  cross¬ 


pieces  are  f  in.  below  the  top  of  sides  :  this 
is  to  allow  for  the  top  boarding,  which  will 
bring  it  all  level  at  the  top.  The  cross¬ 
pieces  being  put  into  the  sides  and  fixed 
there  with  wedges,  as  shown  in  Fig.  1,  the 
top  boards  can  be  put  on  ;  these  will  be  §  in. 
match-boarding,  and  can  either  be  rounded 
at  front  and  back,  as  I  have  drawn  it  in 
Fig.  2,  or  they  can  be  cut  square  across,  but 
the  former  makes  the  best  job,  and  it  is  not 
much  trouble.  A  cross-piece  can  now  be 
fixed  on  the  top  at  the  front,  and  let  down 
partly  between  the  sides,  as  shown  by  dotted 
lines  in  Fig.  1 ;  it  is  fixed  by  screws  at  the 
top  into  the  sides  (see  Fig.  2) ;  a  hole  must 
also  be  made  in  the  middle,  as  shown,  for 
the  cord  to  fix  in,  which  is  used  to  pull  it  up 
the  hill  again  after  running  down  The 
sides  must  now  be  shod  with  half-round 
iron,  as  shown  in 
Fig.  1,  which  also 
shows  the  screws 
for  fixing  ;  the  iron 
itself  is  also  shown 
separately  in  Fig.  3. 
The  screws  must  be 
well  countersunk 
into  the  iron,  or  they 
will  catch  and  over¬ 
throw  the  sledge.  A 
coat  of  paint  or  var¬ 
nish,  according  to 
what  kind  of  wood 
it  is  made  of,  will 
now  complete  the 
job ;  and  if  made 
according  to  my  in¬ 
structions  the  sledge 
will  last  for  years, 
and  the  cost  will  be 
very  little  in  propor¬ 
tion  to  the  amuse¬ 
ment  to  be  got  out 
of  it. 

Perhaps,  for  the 
benefit  of  those  who 
are  not  familiar  with 
the  article,  I  had 
better  describe  the 
method  of  using  it. 
If  only  one  is  riding 
on  it,  he  will  sit 
astride  facing  the 
end  a,  which  is  the 
front,  holding  the 
cord  in  his  hands. 
He  will  then,  with 
his  feet,  work  it  for¬ 
ward  until  he  gets  quite  on  the  brow  of 
the  hill,  and  when  he  finds  that  it  will 
go  by  itself  he  lifts  his  feet  and  plants 
them  firmly  against  the  cross-piece  to 
which  the  cord  is  fixed.  After  once  start¬ 
ing,  the  speed  will  increase  until  on  reaching 
the  bottom  the  sledge  will  be  propelled  for 
fifty  or  more  yards  on  level  ground— that  is, 
of  course,  if  the  ground  is  suitable.  The 
steering  is  managed  by  throwing  the  weight 
on  one  side,  but  this  requires  a  certain 
knack,  which  will  only  come  by  practice. 
On  a  sledge  the  size  of  the  one  described 
there  is  room  for  two,  and,  at  a  pinch,  three 
and  four  can  ride  with  safety,  but  the  steer¬ 
ing  as  well  as  the  starting  must  be  left  with 
the  front  one,  or  most  likely  they  will  find 
themselves  bottom  up  before  they  reach 
their  journey’s  end.  I  do  not  think  there  is 
a  better  or  more  healthy  amusement  for 
boys  in  snowy  weather  than  sledging,  and 
I  hope  this  short  paper  will  enable  many 
who  have  never  enjoyed  the  fun  to  do  so 
this  coming  winter,  when  I  am  certain  they 
will  say  the  same  as  I  do.  Tradesmen, 
readers  should  make  snow  sledges  for  sale. 


Fig.  3.— Iron  for  Sides. 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  194)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

Boot  and  Shoe  Making. 

Vulcan  Torch  for  Plumbers. 

Historic  Links  in  the  Progress  of 
Electrical  Science. 

How  to  Make  an  Organ  for  the  Cot¬ 
tage.  . 

Photo-Bicycle  Arrangement. 
Experiments  with  Induction  Coils. 
How  to  Construct  a  Stained  Glass 
Hall  Lantern. 

How  to  Convert  an  Altazimuth  into 
an  Equatorial  Telescope  Stand. 

The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


SWEDISH  WEAVING. 

A  Series  of  Papers,  Fully  Illustrated, 
treating  of  the  Art  of  Weaving  as  practised 
in  Sweden,  and  of  great  interest  and  value 
as  a  female  employment,  will  shortly  be 
commenced  in  Work. 
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WORK  correspondents  are  wanted  in  every  Town. 


Inventions  and  Manufacturers. — In¬ 
fluenced  by  the  wishes  of  a  large  number  of 
our  subscribers,  expressed  in  letters  con¬ 
stantly  reaching  ns,  it  is  our  intention  to  give 
effect  to  a  scheme  which  we  have  had  in 
mind  some  time  past,  and  which  we  are  led 
to  believe,  from  the  correspondence  referred 
to,  will  add  another  really  valuable  feature 
to  our  columns.  This  plan  concerns  inven¬ 
tors,  patentees,  and  manufacturers — in  fact, 
all  having  to  do  with  inventions.  It  is  well 
known  that  Work  circulates  very  largely 
among  mechanical  workers,  and  that  patent 
agents,  manufacturers,  etc.,  follow  its  pages 
closely  for  novelties  and  processes  which  lind 
their  first  publicity  in  Work.  Much  corre¬ 
spondence,  as  the  “Shop  ”  pages  testify,  has 
already  passed  between  inventors  and  manu¬ 
facturers,  or,  as  they  might  be  termed,  the 
idea  man  and  the  money  man  ;  and  it  will 
be  for  the  purpose  of  bringing  these  closer 
together  that  the  intended  section  of  the 
journal  will  be  started.  The  framing  of  this 
department  is  of  importance,  and  how  to 
make  it  quite  meet  the  needs  and  require¬ 
ments  of  inventors  having  novelties  and 
inventions  to  dispose  of,  as  well  as  to  suit 
manufacturers  who  are  prepared  to  take  up 
or  purchase  such,  will,  it  seems  to  us,  be  best 
secured  perhaps  by  our  taking  the  views  of 
our  readers  thereupon,  Several  suggestive 
letters  as  to  how  such  a  department  could 
well  fulfil  its  purpose  have  already  reached 
us.  Now,  however,  that  we  propose  to  go 
into  the  matter,  we  hope  those  of  our  readers 
who  are  interested  in  facilitating  matters  for 
inventors  will  at  once  write  us  ({.«.,  the 
Editor  of  Work),  stating  their  ideas  and 
views  respecting  this  proposed  section  for  the 
journal.  In  possession  of  such  suggestions, 
we  will  proceed  to  formulate  a  plan  which 
will,  we  nope,  prove  serviceable  to  inventors 
and  traders  alike,  the  object  being  to  bring 
inventive  minds  and  capitalists  closer  to¬ 
gether.  Such  a  section  ought  to  prove  useful 
all  round.  Firstly,  to  the  unrecognised 
worker  who  may  have  an  idea  which  he  of 
himself  is  quite  unable  to  formulate  into 
tangible  shape  ;  secondly,  to  the  mechanical 
mind  which  has  not  only  formed  an  idea,  but 
possesses  a  practical  Ability  to  shape  it  out  ■ 


thirdly,  to  the  patent  agent,  whose  special 
knowledge  of  patent  office  law  and  file  should 
qualify  him  to  answer  and  advise  a  possible 
inventor  upon  the  value  or  freshness  of  an 
invention  ;  and  fourthly,  useful  to  the  manu¬ 
facturer  in  bringing  him  into  closer  touch 
with  inventors  generally,  and  enabling  him 
to  enter  upon  business  arrangements  wher¬ 
ever  he  may  see  an  opening  for  capital  which 
lie  can  invest  with  prospective  advantage  to 
himself  and  profit  to  the  inventor.  If  our 
readers — and  there  are  many  thousands  of 
such  whose  special  hobby  is  “inventions” — 
will  go  to  the  pains  of  making  this  matter 
known  among  their  friends,  the  success  and 
utility  of  our  proposed  plan  will  be  well 
secured.  We  await  the  views  of  our  readers, 
even  the  humblest,  upon  this  matter. 

Thrift  and  Thraldom.— In  the  ever¬ 
lasting  and  inevitable  struggle  which,  so 
long  as  human  nature  remains  as  it  is,  must 
continue  to  be  waged  between  employer  and 
employed,  the  workman  whose  only  posses¬ 
sion  is  his  skill  is  placed  at  a  great  dis¬ 
advantage.  While  the  rate  of  wages  paid  in 
his  district  is  satisfactory,  and  trade  remains 
brisk,  a  clever  workman  finds  everything 
plain-sailing  and  comfortable ;  it  is  only 
when  wages  fall  or  a  failing  trade  finds  em¬ 
ployment  for  fewer  hands  that  he  discovers 
the  necessity  for  something  else  in  addition 
to  his  skill.  His  skill  and  knowledge  are 
only  valuable  so  long  as  they  can  be  brought 
to  the  place  where  they  are  marketable,  and 
before  this  can  be  done  the  workman  must 
be  able  to  remove  himself  and  his  belong¬ 
ings  to  the  better-paying  district.  To  the 
married  man  with  wife,  family,  and  furni¬ 
ture,  this  is  naturally  a  matter  of  serious  ex¬ 
pense,  so  much  so  that  he  is  often  compelled 
to  take  a  lower  rate  of  wages  because  be  lias 
not  the  money  to  take  his  skill  to  the  best 
market.  And  so  it  follows  that,  unless  he 
has  learnt  to  exercise  thrift  and  economy  by 
putting  by  a  certain  amount  of  liis  earnings 
for  such  contingencies,  he  finds  himself  the 
slave  of  circumstances,  never  safe  from  the 
effects  of  fluctuations  in  his  trade,  or  acci¬ 
dents  to  himself  and  his  belongings.  It  is  a 
stern  truth  that  he  must  either  learn  to  save 
or  remain  a  slave,  in  the  sense  that  he  is  not 
at  liberty  to  better  his  condition,  but  must 
take  the  terms  dictated  to  him.  Thrift  need 
not  be  confounded  with  niggardliness.  There 
is  no  economy  in  putting  money  in  the 
savings  bank  that  ought  properiy  to  be 
spent  in  good  food,  fresh  air,  and  education  : 
these  are  all  remunerative  investments  that 
will  more  than  repay  their  cost  afterwards- 
But  the  possession  of  money  in  hand  will 
often  enable  a  man  to  seize  the  opportunity 
that  he  would  otherwise  have  to  let  escape 
him  ;  it  may  be  by  allowing  him  to  buy  some 
special  tool  or  appliance,  or  some  book  which 
will  give  him  the  information  he  is  in  want 
of  ;  or,  as  is  ofteu  the  case,  it  is  the  posses¬ 
sion  of  a  small  sum  in  hand  that  puts  it 
within  the  power  of  a  clever  workman  to 
mature  and  profit  by  an  invention  which 
would  otherwise  have  gone  to  the  limbo  of 
the  good  things  left  unfinished.  It  may  be 
a  hard  thing  to  find  any  surplus  out  of  the 
week's  wages  after  paying  for  the  multi¬ 
farious  demands  of  a  small  family;  but  when 
work  slackens,  and  wages  fall  off,  then  comes 
the  pinch  of  poverty.  It  is  not  only  prudence, 
it  is  a  duty  of  every  worker  to  exercise  such 
economy  as  he  can,  both  as  a  preparation  for 
misfortune,  and  as  a  means  of  helping  him 
to  get  the  best  value  for  his  skill  and  know¬ 
ledge.  The  present  are  times  when  men 
must  look  out  for  themselves — which  means, 
of  course,  their  families. 
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CHILDREN’S  WALKING  APPLIANCES. 

BY  JAMES  SCOTT. 

Introduction — Fig.  1 :  Appliance — Fig.  2 :  Appli¬ 
ance— Tray— Fig.  1:  Footplate— Hoop  — 
Holes  —  Sizes  —  Fig.  2  :  Division  —  Sloping 
Rails— Sizes. 

Introduction.  — Some  few  months  ago  I 
was  asked  by  the  Editor  to  supply  a 
paper  dealing  with  appliances  having  for 
their  object  the  lending  of  assistance  to¬ 
wards  enabling  children  to  accomplish  that 
most  important  process — walking.  Now, 
I  find  it  a  much  more  difficult  affair 
to  apply  one’s  thoughts  to  a  single  pur¬ 
pose,  and  endeavour  to  evolve  something 
new  in  a  specific  direction.  As  a  rule,  my 
practice  is  confined  to  noting  down  stray 
ldeaswhichmay 
occur  to  me  by 
chance,  as  it 
were,  and  dress 
those  ideas  with 
the  view  of  in¬ 
troducing  them 
in  an  article  of 
furniture  as 
being  new  and  4 
suggestive.  But 
I  am  afraid  that, 
in  the  .present 
case  under  at¬ 
tention.  I  can- 
notenter  a  claim 
for  much  origi¬ 
nality.  The 
main  object  to 
secure  in  con¬ 
nection  with  an 
article  of  this 
kind  is  osten¬ 
sibly  the  main¬ 
tenance  of  a 
child’s  body  in 
a  perfectly  up¬ 
right  position, 
at  the  same 
time  allowing 
due  freedom  for 
the  limbs  to 
follow  the  dic¬ 
tates  of  the  ju¬ 
venile’s  bud¬ 
ding  will,  and 
render  it  a  mat¬ 
ter  of  impossi¬ 
bility  for  the 
youngster’s  legs 
to  follow  the 
undesirable  pat¬ 
tern  of  either 
an  0  or  an  X. 

Fig.  1 :  Appliance. — An  individual  whose 
relationship  to  me  is  a  maternal  one  told 
me,  when  I  hazarded  the  topic  recently, 
that  1  in  her  native  county,  Oxfordshire 
(as,  I  daresay,  elsewhere  the  same),  it  was 
customary  for  parents  to  adopt  the  pro¬ 
ceeding  of  fixing  a  pole  from  ceiling  to 
floor,  and  attach  thereto  a  revolving  kind 
of  wicker  basket  ora  light  framing,  the  inten¬ 
tions  on  the  parents’  side  being  an  ultimate, 
but  a  tediously  limited,  excursion  round  the 
pole.  Acting  on  this  information,  I  have 
advised  myself  to  produce  the  article  deline¬ 
ated  in  Fig.  1.  So  far  as  I  can  form  an 
opinion,  it  is  a  different  contrivance  to  that 
which  acted  as  a  suggestive  foundation  to¬ 
wards  it.  It  is  a  matter  of  impossibility,  on 
the  part  of  the  relative  just  briefly  alluded 
to,  to  use  a  pen  or  pencil  with  any  degree  of 
intelligible  translation  of  forms  or  patterns; 
therefore  it  will  be  understood  that  I  had 
but  a  feeble  conception  of  what  was  what ; 


but  I  believe  that  the  country  articles  were 
non-adjustable,  which  omission  of  utility 
must  have  caused  an  extensive  amount  of 
inconvenience.  I  will  leave  Fig.  1  alone  for 
a  while,  but  will  revert  again  to  it  shortly. 

Fig.  2 :  Appliance. — Fig.  2  to  the  front ! 
Not  a  very  nice-looking  concern,  my  con¬ 
science  forces  me  to  confess  ;  but  I  opine  that 
it  is  needless  for  me  to  impress  the  fact  that 
a  good  deal  of  shaping  can  be  introduced,  if 
desired.  Simplicity,  however,  is  the  most 
preferable  point  to  follow  in  a  thing  of  this 
kind.  Baby’s  ingenuity  will  attempt  to  dis¬ 
play  some  ornamental  effects — personally 
admirable,  undoubtedly — upon  the  affair  ; 
for  so  soon  as  baby  discovers  that  be  or  she 
is  being  supported  under  the  arms,  and  that 
feet  and  legs  are  free,  then  will  baby’s  feet 
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Children’s  Walking  Appliances.  Figs.  1  and  2. — Two  Forms  of  Contrivances  to  assist  Children  in  learning  to 
walk.  Fig,  3. — Elevational  Diagram,  showing  how  Fig.  2  opens  to  allow  Child  to  enter.  Fig.  A— How  to 
join  the  Frame  in  Fig.  1  to  the  Top  and  Bottom  adjacent  Rings.  Fig.  5.— One  of  the  aforesaid  Rings. 
Figs.  6,  7,  and  10.— Sectional  Diagrams  (optional)  of  certain  Rails  in  Fig.  2.  Fig.  8.— Bracket  to  he  hent  to 
support  Hoop  in  Fig.  1.  Fig.  9.— Upper  and  Lower  Ends  respectively  of  the  Sloping  Rails,  Fig.  2. 

(Corresponding  Letters  of  Fig.  6,  etc.,  and  Fig.  3  identify  same  parts.) 


travel  on  a  voyage  of  discovery,  and  some 
incised  work  will  probably  remain  to  testify 
to  the  fact. 

Tray. — I  have  placed  a  tray  in  one  part 
of  article  (Fig.  2),  but  I  will  not  guarantee 
that  baby  will  always  remember  that  the 
tray  is  supposed  to  be  in  the  front  of  him. 
He  will,  doubtless,  be  very  curious  to  learn 
what  is  behind  him,  and  eventually  proceed 
to  discover  what  exists  there,  when,  of 
course,  the  same  inquisitiveness  will  prompt 
him,  and  he  will  reverse  his  body  and  gaze 
once  more  upon  the  tray,  which,  if  painted 
a  bright  colour,  cannot,  in  the  course  of 
time,  fail  to  so  enchant  him  that  he  will  be 
induced  to  acknowledge  practically  that  he 
will  continue  to  face  the  front  of  the  article. 

Fig.  1  :  Footplate.— I  propose  that  the 
footplate  of  Fig.  1  be  composed  of  metal, 
and  that  it  be  screwed  to  the  floor  when 
the  job  is  about  to  be  used.  I  also  sug¬ 
gest  that  the  central  upright  should  be  of 


metal.  The  latter  should  be  firmly  united 
to  the  footplate,  as  there  is  no  necessity 
whatever  for  it  to  revolve.  A  light,  yet 
strong,  framework  should  be  tenoned  at 
one  side  to  an  upper  and  a  lower  ring 
—  wood  or  metal,  as  deemed  best— having 
a  middle  ring  screwed  to  it.  It  will 
be  advisable  to  allow  the  mortises  in  the- 
rings  to  stop  at  a  short  distance  from  their 
bottoms,  as  shown  by  one  in  Fig.  5.  This 
will  obviate  any  tendency  arising  on  the 
part  of  the  framing  to  slip  down  through  the 
mortises  when  the  child’s  weight  is  brought, 
to  bear  upon  the  supporting  hoop.  The  small 
end  of  the  framing  might  be  similarly  con¬ 
nected  to  the  hoop. 

Hoop. — The  hoop  is  intended  to  be  divided 
into  two  pieces,  for  the  purpose  of  opening 
and  facilitating 
the  entrance  of 
the  youngster 
into  its  domain. 
It  should  have 
a  description  of 
fastening  which 
will  not  be  likely 
to  rouse  the  in¬ 
quisitiveness  of 
children.  Aloclt 
will  be  the  most 
preferable  form 
of  connection 
as  the  use  of 
such  will  avoid 
any  possibility 
on  the  part  of 
the  youngster 
to  tamper  with 
it.  This  is  a 
very  desirable 
feature ;  for  the.- 
termination  of 
release  of  it¬ 
self  by  the  child, 
by  undoing  the 
fastening,  might 
end  far  from 
happily. 

In  order  to 
strengthen  the 
hoop  portion  of 
the  job,  I  advise 
the  reader  to 
cut  a  piece  of 
wood,  similar  in 
shape  to  that 
shown  in  Fig.  8, 
and,  after  bend¬ 
ing  it,  screw  it 
firmly  to  the 
framing  and 
dovetail  it  to 
to  the  process 
mention  that  I 


the  hoop.  In  reference 
of  wood-bending,  I  may 
have  frequently  successfully  followed  the 
treatment  of  immersing  it  in  boiling 
water  for  several  minutes  until  pliable, 
ultimately  binding  it  securely  round  a. 
cylindrical  object  possessing  the  desired 
curve,  and  allowing  it  to  remain  so  until 
the  wood  became  thoroughly  dry,  when 
the  end  aimed  for  is  attained.  The  only 
additional  stipulation  to  be  observed  is  that 
the  grain  of  the  wood  shall  run  down¬ 
ward  in  the  bend,  and  not  around  or  along 
it ;  in  fact,  I  have  failed  to  serve  the  wood, 
in  the  latter  manner. 

Boles. — There  will  be  a  series  of  holes  in 
the  central  upright.  Over  this  upright 
should  slide  a  couple  of  tubes,  between  the 
respective  rings  adjoined  to  the  revolving 
frame.  A  hole  is  needed  through  the  middle 
of  each  tube,  through  which  hole  will  work  a 
thumb-screw,  the  latter  also  passing  through 
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«oae  of  the  holes  in  the  central  upright.  It 
should  now  be  understood  that  by  raising  or 
lowering  the  frame  and  the  tubes,  and  by 
finally  fixing  the  thumb-screws,  the  hoop  may 
be  adjusted  to  suit  any  desired  height. 

It  will  be  advisable,  for  the  sake  of  com¬ 
fort,  to  attach  a  pad  to  each  side  of  the  hoop. 
If  the  reader  finds  himself  in  a  position 
unable  to  accomplish  this  portion  of  the 
work,  after  he  has  referred  to  the  numerous 
details  of  upholstery  in  his  back  numbers  of 
Work,  I  must  ask  him  to  despatch  a  query 
"to  “  Shop,”  asking  the  needful,  as  I  cannot 
enter  here  into  particulars  of  this  kind  of 
industry. 

I  must  revert  again  to  the  topic  of  the 
thumb-screws  mentioned  as  being  used  in 
connection  with  the  tubes  which  slide  along 
the  central  upright.  Their  heads  must  not 
protrude  beyond  the  flush  of  the  rings  ad¬ 
joined  to  the  revolving  frame,  as,  if  they  do, 
the  latter  will  be  prevented  from  fulfilling 
its  destined  purpose.  That  is  why  I  show 
the  revolving  rings  as  being  rather  larger 
than  they  need  otherwise  have  been. 

Sizes. — With  a  few  general  sizes,  I  will 
•close  my  reference  to  Fig.  1.  Of  course,  the 
harder  the  wood  used  for  the  article,  the 
'better.  Inside  diameter  of  hoop  7  in.,  depth 
3  in.,  thickness  •§•  in.  ;  outside  of  revolving 
frame  20  in.  long  and  15  in.  deep,  general 
thickness  of  same  i  in. ;  central  upright  any 
length,  as  deemed  best,  and  about  1  in. 
thick  ;  adjoined  rings  about  2£  in.  outside 
•diameter. 

Fig.  2  :  Appliance. — Now  I  reach  Fig.  2. 
Lightness  of  construction  in  connection 
with  this  contrivance  should  be  a  matter 
deserving  of  important  consideration  ;  yet 
lightness  must  not  be  adopted  to  an  ex¬ 
treme  likely  to  produce  a  weak  article,  by 
allowing  insufficient  means  of  jointing  the 
-several  parts  one  to  another.  If  the  thing 
as  not  very  substantial,  the  weight  alone 
•of  the  child  will  tend  to  produce  an  in¬ 
stability  of  all  parts.  If  mounted  on  easy 
working  oastors,  it  should  travel  freely. 

Division. — The  article  is  supposed  to  be 
divided  into  two  equal  parts,  in  order  to  open 
and  admit  the  youngster  to  its  embrace.  As 
will  be  understood  from  a  reference  to  Fig.  3, 
the  hinges  are  placed  against  the  divided  por¬ 
tions  of  the  lower  hoop.  Something  will  be 
required  to  fasten  the  top  hoop  when  the 
article  is  closed.  A  connection  such  as  will 
not  be  exposed  to  examination  by  the  juve¬ 
nile  will  be  best,  as,  should  it  be  a  fastening 
which  he  could  release  by  tampering  with, 
the  consequences  of  such  conduct  might 
prove  highly  disastrous.  It  is  really  not  too 
much  to  expect  the  maker  to  fit  a  small 
lock  into  each  side  of  the  top  hoop  near  its 
division;  for  it  is  a  matter  of  importance 
that,  when  in  its  closed  state,  the  halves  of 
the  upper  hoop  be  as  rigid,  one  against  the 
•other,  as  possible.  It  will  also  be  advisable 
to  have  a  hook  and  eye  in  use  at  each  side 
of  the  middle  hoop,  for  reasons  which  may 
be  obvious. 

Sloping  Rails. — The  sloping  rails  will  be 
tenoned  top  and  bottom,  as  shown  re¬ 
spectively  in  Fig.  9,  and  inserted  into 
similar  mortises. 

The  extreme  upper  ring  halves  will  each 
have  tenoned  into  them  pendant  rails,  shaped 
in  section  as  at  A  (Figs.  6,  7,  or  10),  they 
working  telescopically  in  uprights  united  to 
the  middle  ring,  the  latter  rails  being  in  sec¬ 
tion  the  same  as  at  b  and  a  If  holes  are 
pierced  along  both  rails,  A  and  b,  the  upper 
ring  can  be  raised  and  lowered,  and  main¬ 
tained  at  the  desired  elevation  by  simply 
thumb-screwing  two  of  the  rails,  a,  to  rails 
B,  and  no  fear  need  be  entertained  that  any 


parts  will  become  loose  or  separated  from  the 
others. 

It  will  thus  be  seen  that  the  article  is 
divided  into  two  distinctly  separate  parts : 
one  consisting  of  the  upper  ring  halves,  having 
the  pendant  rails,  a,  and  proposed  to  be  made 
one  by  being  locked  together  at  the  top  ;  the 
other  being  constituted  by  the  middle  and 
lower  rings,  and  the  sloping  props  being 
united  by  hinges,  as  shown  in  Fig.  3. 

The  tray  is  nothing  more  than  a  thin¬ 
shaped  board  with  a  surrounding  rim, 
screwed  to  the  top  ring,  and  intended  to  act 
as  a  table,  whereby  the  youngster  may  while 
away  the  time  that  he  does  not  feel  inclined 
to  devote  to  travelling.  Pads  may  be  used 
on  the  top  of  the  article  if  desired,  but  it 
will  be  found  a  very  difficult  matter  to  fix 
them  in  such  a  way  as  to  prove  of  any  great 
degree  of  comfort,  on  account  of  the  divisions 
of  the  job  ;  which  divisions,  however,  could 
be  regarded  as  being  placed  at  the  front 
and  back  of  the  job  if  the  tray  is  omitted  ; 
in  which  case,  of  course,  no  anxiety  need 
transpire  relative  to  the  fixing  of  pads. 

Sizes. — Suitable  general  dimensions  will 
be  :  Height  to  the  top  of  the  article  when 
closed,  18  in. ;  inside  diameter  of  the  top  and 
middle  rings,  7  in. ;  distance  between  the 
same  when  closed,  5  in.  ;  all  rings  being 
about  lj  in.  wide  and  f  in.  thick;  sloping 
rails  being  £  in.  thick,  rails  A  and  b  being 
each  about  f  in.  thick. 

In  order  to  arrive  at  the  dimensions  I 
have  given  respecting  this  article,  and  also 
Fig.  1,  I  have  submitted  to  the  indignity  of 
measurement  a  juvenile  of  the  male  per¬ 
suasion,  who  did  not  attempt  to  facilitate 
matters  by  exhibiting  a  quiet  acquiescence, 
and  who  is  perpetually  striving  to  call  me 
“  dad  ” — in  tact,  a  first-born — from  which  I 
hope  the  reader  will  see  that  I  have  not 
guessed  haphazard  what  I  deem  to  be  ser¬ 
viceable  sizes ;  and  I  add  to  this  hope 
another :  that  my  present  paper  will  not 
have  proved  devoid  of  interest  and  utility, 
although  it  deals  with  a  subject  which  may 
be  reasonably  assumed  to  appeal  to  but  a 
limited  section  of  our  readers  ;  although,  of 
course,  many  elder  brothers  may  be  pos¬ 
sessed  of  natures  so  benevolent  as  to  induce 
them  to  give  attention  to  such  matters,  with 
the  view  of  providing  their  younger  brothers 
and  sisters  with  such  a  means  whereby  the  art 
— is  it  an  art  ? — of  walking  may  be  properly 
accomplished. 


SEAM  IRON. 


This  is  an  American  invention,  simple  in 
construction,  thoroughly  practical,  and  so 


American  Seam  Iron. 


constructed  as  to  readily  open  any  seam  and 
thoroughly  press  it.  It  does  not  touch  any 


portion  of  the  garment  except  that  which 
forms  the  seam,  which  should  render  it  use¬ 
ful,  as  many  articles  are  ruined  by  the  pres¬ 
sure  of  the  ordinary  iron  upon  the  fabric. 
The  iron  is  made  in  four  sizes,  from  5^  lb.  to 
15  lb.,  and  is  designed  for  the  use  of  tailors, 
dress  and  cloak  makers,  and  for  family  use. 


JAPANESE  DOMINOES. 

The  game  of  Japanese  dominoes  differs  very 
much  from  the  ordinary  game  in  the  shape 
of  the  pieces,  their  composition,  and  especi¬ 
ally  the  variety  of  combinations  ;  for  this 
reason  it  deserves  mention.  The  pieces, 
thirty-six  in  number,  are  triangular,  inlaid 
with  a  hexagon  of  bone,  ivory,  or  pearl,  level 
with  the  sides,  imitating  a  dice  seen  from 
three  sides  at  the  same  time.  Each  piece 


Fortune-telling  Figure  with  Japanese  Dominoes. 


has  three  kinds  of  spots  of  different  colours, 
black,  red,  and  yellow,  and  in  each  shade 
there  are  6  ones,  6  twos,  6  threes,  6  fours,  1 
6  fives,  6  sixes  ;  each  piece  has  a  fixed  value 
according  to  the  black  spots,  which  are  tens,  1 
and  the  reds,  which  are  units.  Thus  the  1 
black  3  -|-  red  4  =  34 

The  number  of  players  is  variable.  Each 
ersou  takes  six  pieces.  The  game  begins 
y  the  highest  domino  taken  up  accord¬ 
ing  to  its  value.  Red  is  played  on  red, 
and  black  on  black  ;  on  yellow  nothing  is 
played,  but  if  a  higher  piece  in  yellow  is 
played  than  that  it  covers,  you  can  play 
again  on  either  side  of  the  line  until  the 
yellow  played  is  less  than  the  preceding.  • 
The  player  who  draws  from  the  stock  can 
only  take  one  at  a  time.  Nothing  is  taken 
from  the  stock  when  the  game  is  shut — that 
is  to  say,  when  the  six  pieces  with  the  re- ' 
quisite  spots  are  already  placed.  The  player 
closing  the  game  can  reopen  it  if  advan- 
tageous,  by  taking  a  domino  from  one  end 
to  the  other,  which  counts  as  a  turn.  The 
game  is  won  by  the  player  with  least 
dominoes  in  hand  when  the  game  is  defi¬ 
nitely  concluded.  When  equal,  the  game 
belongs  to  the  player  who  closes  the  game. 
The  last  domino  played  gives  the  points 
won.  If  forty-three,  for  example,  the  game 
is  forty-three  points. 

The  “  Japs also  with  these  dominoes  tell 
fortunes,  generally  by  the  construction  of 
regular  figures  according  to  rules  given 
with  the  game.  The  accompanying  diagram 
illustrates  one  of  these  figures. — Inventions 
Nouvtlles. 


Liquid  Paraffin  dissolves  camphor.  The 
solution  becomes  perfectly  limpid  with  a 
little  heat. 
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SCIENCE  TO  DATE. 

Caoutchouc  from  Turpentine.  — Isoprene  is  a 
volatile  liquid  hydrocarbon,  boiling  at  36°  0.,  and 
Slaving  the  composition  C6H8.  It  was  first  obtained 
by  the  destructive  distillation  of  indiarubber,  but 
Professor  Tilden  obtained  it  from  the  products  of 
the  action  of  a  moderate  heat  on  oil  of  turpentine 
and  other  terpenes.  Specimens  of  isoprene  prepared 
by  the  latter  method,  which  had  been  kept  for  some 
time,  were  found  to  have  changed  to  a  dense  syrup, 
in  which  large  masses  of  a  yellowish  solid  were 
floating.  This,  on  examination,  proved  to  be  caout¬ 
chouc  and  to  possess  all  the  properties  of  Para 
rubber.  It  is  formed  by  polymerisation  of  the 
isoprene. 

Action  of  Metals  on  Indiarubber.— Recent  expe¬ 
riments  on  the  action  of  metals  on  indiarubber  show 
that  copper  is  most  destructive  in  this  respect. 
Platinum,  palladium,  aluminium,  and  lead  only  act 
very  slightly,  while  magnesium,  zinc,  cadmium, 
cobalt,  nickel,  iron,  chromium,  tin,  arsenic,  anti¬ 
mony,  bismuth,  silver,  and  gold  have  no  action. 
Of  metallic  compounds,  those  of  copper  are  most 
destructive,  but  nitrate  of  silver,  manganese  dioxide, 
and  several  salts  less  common  are  equally  so.  The 
nitrates  of  iron,  of  soda,  of  uranium  and  ammonium 
also  exercise  a  deleterious  action,  but  less  pro¬ 
nounced  than  in  the  case  of  the  preceding  salts. 

Hexaiodobenzene. — This  substance,  of  composi¬ 
tion  C6I6,  has  lately  been  discovered  by  Mr.  Shaw 
at  the  Finsbury  Technical  College.  It  crystallises 
in  white  needles,  melting  at  248°  0.,  and  is  soluble 
in  aniline  and  nitrobenzene. 

Onyx. — A  deposit  of  onyx  of  considerable  import¬ 
ance  has  been  discovered  in  Mexico.  It  is  said  to  be 
of  superior  quality,  and  richly  shaded  with  delicate 
and  varied  tints.  Blocks  of  considerable  dimensions 
can  be  extracted. 

Monster  Search  Light. — The  Americans  have 
mow  got  the  largest  and  highest  search  light  in  the 
world.  It  is  placed  on  Mount  Washington  at  a 
height  of  6,300  ft.,  and  is  calculated  to  have  100,000 
candle-power.  The  light  is  produced  by  an  electric 
current  of  90  ampferes,  with  a  voltage  56,  and  is 
concentrated  by  a' lens  30  in.  in  diameter.  It  is 
stated  that  the  beam  is  powerful  enough  to  permit 
of  a  newspaper  being  read  at  a  distance  of  six  miles. 


NOTES  FOR  WORKERS. 

A  remarkable  clock  is  being  exhibited  in  New 
"York.  It  is  the  work  of  an  artisan,  and  contains 
34,000  pieces,  comprising  about  325  varieties. 

The  aperture  of  the  great  telescope  at  the  Cali¬ 
fornian  observatory  at  Mount  Washington  is  36  in. 
The  new  equatorial  to  be  put  in  the  Royal  Observa¬ 
tory  at  Greenwich  will  be  of  28  in.  aperture. 

The  spectacles  in  use  for  subaqueous  or  under¬ 
water  work  can  be  made  by  putting  two  watch 
glasses  of  If  in.  diameter  and  1  in.  radius  back  to 
hack,  or  with  concavity  outward. 

The  United  States  in  1891  produced  1,604,840  oz. 
of  gold  and  58,330,000  oz.  of  silver. 

In  mines  classed  under  the  Coal  Mines  Regulation 
Act,  the  total  quantity  of  mineral  wrought  during 
1891  was  197,693,592  tons,  of  which  185,479,126 
was  coal  and  29,150  ironstone,  the  rest  being  fire¬ 
clay,  oil  shale,  and  other  minerals.  This  means  a 
total  increase  of  3,087,705  tons  over  the  production 

Iin  1890 — there  being  an  increase  of  3,864,838  tons  of 
coal,  but  a  decrease  of  888,326  tons  of  ironstone. 

Yellow  prussiate  of  potash,  or  potassium  ferro- 
cyanide,  is  made  by  fusing  dry  refuse  animal 
matter — as  leather,  etc.— with  impure  potassium 
carbonate  and  scrap  iron  at  a  red  heat  in  a  closed 
iron  pot.  The  melted  mass  is  treated  with  hot 
water  and  filtered ;  the  liquid  is  evaporated  when 
the  potash  salt  separates  out  as  large  yellow 
crystals. 

When  looking  through  a  microscope  keep  both 
■eyes  open,  which  is  much  less  fatiguing  than  screw¬ 
ing  one  up.  It  only  requires  practice ;  and  also  use 
either  eye  indifferently. 

A  gland  is  an  organ  which  has  the  power  of 
separating  certain  materials  from  the  blood  which 
flows  through  it. 

The  new  organ  in  Meanwood  Church,  Leeds,  con¬ 
trolled  electrically,  must  be  something  of  a  novelty. 
The  keyboard  is  detachable,  enabling  the  performer 
to  play  from  any  part  of  the  church. 

The  printing  press  on  which  La  Chronique  Indus- 
trielle,  Paris,  is  printed  is  worked  by  electricity,  a 
Miot  motor  of  2  horse-power  being  connected  to  the 
printing  machine. 


SOME  GOOD  THINGS. 

*•*  Manufacturers,  Inventors,  and  others  de¬ 
siring  notices  of  their  specialities  in  W  osx, 
are  requested  to  send  samples  and  full  1 
particulars  to  the  Editor  of  Work. 

Swedish  Turning. — Many  of  our  readers 
who  are  not  turners  make  inquiries  for  turned 
wood  spindles  and  parts  for  making  up.  Such 
turned  wood  is  now  being  imported  from  Sweden 


a   « 


by  Mr.  R.  Lee,  whose  address  will  be  found  later 
in  our  advertisement  pages.  We  give  the  photo¬ 
graph  of  a  writing-table  made  up  from  such  turn¬ 
ings,  which  will  give  an  idea  of  how  it  is  utilised. 
The  turnings,  which  are  in  white  birch,  screw 
together,  making  the  table  portable,  and  they  pack 
into  a  small  space.  The  price  of  the  turnings  com¬ 
plete  (seventeen  pieces)  is  3s.  6d.  per  set.  The 
wood  for  such  a  table  should  be  American  white- 
wood,  and  the  whole  thing  should  not  cost  over 
8s.  The  turnings  can  also  be  made  into  a  dress¬ 
ing-table  with  swing  glass  at  about  the  same 
price.  In  this  latter  a  small  silk  curtain,  run  on 
a  J  in.  wooden  rod  at  back  of  shelf,  fixed  with 
two  steel  screw  rings,  would  give  it  a  good  finish. 
We  cordially  recommend  these  turnings,  which 
are  cheap  and  good. 

Castor. — Mr.  J.  T.  Dickinson,  whose  address 
appears  in  our  advertisement  columns,  has  sub- 


Dickinsoa’s  Ball  and  Ball-bearing'  Castor. 


nutted  to  us  his  patent  ball  and  ball-bearing  castor 
to  test.  As  the  result  of  the  trial  and  the  test  we 
have  made  of  it,  we  can  unhesitatingly  pronounce 
it  a  good  thing.  Here  is  a  description  of  it : — 
A  is  a  large  or  main  hall,  made  of  steel  or  any 
suitable  material,  b  shows  the  steel  hearing- 
halls,  three  (or  more)  in  number,  placed  in  the 
concentric  annular  groove,  c  represents  steel 
anti-friction  balls,  also  three  (or  more)  in  number, 
which  are  a  little  smaller  than  the  bearing-balls. 
One  (or  more)  of  these  is  placed  between  each 
adjacent  two  hearing-balls,  d  is  the  cap  to 
screw  or  otherwise  fasten  on  edge  of  cup,  or  the 
edge  of  the  cup  may  he  turned  over  so  as  to 
enclose  and  retain  the  balls  in  the  cup.  e  shows 
the  socket,  or  any  other  arrangement  to  suit  any 
kind  of  furniture,  piano,  safe,  etc.  It  will  be 
clear  that  as  the  large  ball  can  only  rest  or  bear 
on  the  three  or  mors  bearing-balls,  there  must 
be,  and  is,  the  minimum  of  friction,  and  that  it 
is  impossible  for  the  large  ball  or  the  bearing 
and  anti-friction  balls  to  stick  or  get  jambed.  To 
what  better  use,  for  instance,  could  these  tum- 
any-way  castors  be  put  than  as  fittings  for  the 
“  Children's  Walking  Appliances  ”  described  in 
another  column? 


BOOKS. 

General  Knowledge. — “  Everybody’s 
Pocket  Cyclopaedia,”  by  Don  Lemon  (Saxon 
&  Co.).  When,  with  the  lapse  of  time,  the  world 
drifts  to  some  epoch  which  may  be  known  as  a 
“  grateful  age  ” -—when  gratitude  will  be  mated 
out  in  proportion  as  it  is  deserved — publishers 
may  expect  to  he  large  recipients  of  the  be¬ 
atitude,  if  only  for  their  amazing  industry  in 
providing  man  with  his  books.  The  only  draw¬ 
back  to  this  blessedness  may  be  a  counter-reckon¬ 
ing  for  the  tempting  trail  of  excellence  and 
cheapness  which  has  made  the  buying  of  litera¬ 
ture  an  incurable  complaint.  Here  under  notice 
is  a  veritable  world  of  learning  reduced  to  its 
least  possible  elements,  and  which,  could  any 
head  carry  it  all,  would  make  its  owner  wiser 
than  Solomon,  and  more  philosophical  than 
Socrates.  Yet  all  this  can  be  bought  for  4|d.  ! 
In  the  pocket  volume  before  us  are  some  225 
pages  brimful  of  information  which  men  and 
women  ought  to  have  mere  or  less  “  at  their 
lingers’  ends,”  as  the  saying  runs,  and  relating 
to  matters  eventful,  historical,  geographical, 
literary,  love,  marriage  and  etiquette,  sport, 
scientific,  agricultural,  household,  arithmetical, 
commercial,  physiological,  medical — all  with  a 
complete  index  encased  between  cloth  covers  of 
a  handy  size  that  can,  and  should,  be  carried  in 
the  pocket.  Truly  this  is  a  wonderful  publishing 
age,  and  the  “Everybody’s  Pocket  Cyclopaedia” 
is  one  of  its  wonders. 

Gardening.— -“  Garden  Design  and  Archi¬ 
tects’  Gardens,”  by W.  Robinson, F.L.S.  (Murray). 
A  protest  against  defiling,  or,  as  it  is  considered, 
improving  Nature,  is  unfortunately  much  needed  at 
the  present  and  for  some  long  time  to  come,  until 
the  false  views  which  have  obtained  are  com¬ 
pletely  obliterated  from  the  modern  teachings 
relating  to  gardening.  Mr.  Robinson  —  an 
authority  than  whom  no  better  exists — is  well 
qualified!  to  raise  objection  against  the  barbarous 
practice  which  has  long  been  rampant  of  hacking 
at  all  foliage  in  order  to  render  it  more  in  con¬ 
sonance  with  the  ideas  of  those  to  whom  it  may 
happen  to  belong,  and  therefore,  as  it  is  urged, 
to  render  it  more  beautiful !  In  the  little  volume 
under  notice- — quite  a  work  of  the  printer’s  art — 
Mr.  Robinson  yearns  to  show,  by  actual  examples 
from  British  gardens,  that  clipping  and  aligning 
trees  to  make  them  “harmonise”  with  architec¬ 
ture  is  barbarous,  needless,  and  inartistic.  We 
heartily  agree  with  Mr.  Robinson’s  views,  and 
hope  that  the  men  he  has  taken  to  task  will  stay 
the  ruthless  hand  where  mischief  may  yet  be 
wrought.  The  wealthy,  contemplating  gardens 
of  any  extent,  might  well  ponder  over  Mr. 
Robinson’s  remarks.  Poor  people’s  gardens, 
curiously  enough,  are  commonly  on  Nature’s 
lines.  Hence  they  are  generally  admitted  to  be 
“  beautiful.” 
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TRADE:  PRESENT  AND  FUTURE. 

**.*  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Glass  Trade. — Owing  to  the  depression  in  the 
glass  trade,  one  of  the  largest  firms  in  St.  Helens 
has  given  notice  of  a  5  to  15  per  cent,  reduction  in 
wages. 

Flannel  Trade. — This  keeps  in  a  fairly  prosper¬ 
ous  condition. 

Cutlery  Trade. — The  Sheffield  cutlery  trade 
shows  signs  of  improvement,  many  manufacturers 
being  busy. 

Rolling  Mills  Trade. — There  has  been  a  slight 
spurt  in  the  business  done  at  the  rolling  mills  in  the 
Sheffield  district. 

Cabinet  Making  Trade. — The  operative  cabinet 
makers  of  Bolton  have  decided  to  establish  works  of 
their  own  on  the  co-operative  principle.  Upwards 
of  £200,  in  £1  shares,  were  subscribed  by  the  men 
at  the  meeting.  The  men  say  they  have  been  forced 
to  take  this  course  by  the  masters,  and  that  they 
believe  it  will  be  a  direct  blow  to  the  sweating 
system. 

Silver  Trade. — Accounts  of  trade  differ  in  a 
remarkable  degree.  One  house  is  busy  with  large 
orders,  and  another  cannot  find  full  employment  for 
their  men.  On  the  whole,  trade  is  not  so  good  at 
this  time  of  the  year  as  it  generally  is. 

Tailoring  Trade. — The  tailors  of  Liverpool  are 
taking  means  to  strengthen  their  organisation  ;  the 
majority  of  them  are  members  of  the  Jewish  per¬ 
suasion.  There  is  a  good  demand  for  hands  in  this 
trade  at  present. 

Stove  Grate  Trade. — A  strike  has  been  averted 
at  Rotherham.  The  men  objected  to  the  dismissal 
of  a  fellow-workman,  believing  the  action  arose 
through  shortness  of  work.  The  Stove  Grate 
Workers’  Union  have  sifted  the  matter,  and  find 
the  firm  were  fully  justified  in  their  action,  and  sup¬ 
ported  them  accordingly. 

Engineering  Trade. — The  Lancashire  engineer¬ 
ing  trade  shows  no  signs  of  improvement.  By  the 
wreck  of  the  Roumania  several  large  orders  will  be 
placed  shortly  in  this  district,  as  that  vessel  had  on 
board  two  or  three  sets  of  engines,  several  boilers, 
shafting,  etc.,  which  had  been  supplied  by  local 
firms,  and  which  will  have  to  be  replaced.  Our 
Rochdale  correspondent  writes  : — This  trade  is  in  a 
bad  state,  only  one  firm  in  the  town  doing  anything 
like  full  time. 

Timber  Trade. — In  the  timber  trade  there  has 
been  little  anifnation  lately,  and  prices  are  difficult 
to  maintain.  Yellow  pine  timber  :  waney  moves  off 
slowly,  but  square  is  more  difficult  of  sale  ;  there  is 
no  change  in  value.  The  demand  for  red  pine  is 
very  limited,  and  prices  are  low.  There  is  a  fair 
inquiry  for  prirrie  oak  wood,  but  inferior  qualities  are 
almost  unsaleable.  Ash  is  in  fair  request,  but  prices 
are  unchanged.  ,  There  is  no  improvement  in  price 
of  pine  deals.  The  stock  of  pitch  pino  is  too  heavy, 
and  prices  are,  therefore,  low.  Of  deals,  the  con¬ 
sumption  has  been  limited,  and  the  prices  are  fairly 
steady.  The  recent  furniture  woods  auctions  were 
well  attended,  and  considerable  business  resulted  ; 
the  prices  were  fairly  good  for  all  classes  of  fancy 
woods.  The  following  prices  were  obtained  :  Birch 
planks,  £7  to  £7;  5s.  per  standard;  spruce  deals, 
£5  10s.  to  £5  18s.  9d.  per  standard ;  oak  waggon 
scantlings,  Hid.  to  2s.  per  foot ;  flooring  boards, 
£7  2s.  6d.  to  £7  5s.  per  standard  for  first  quality, 
1  in.  by  ti£  in.  or  7  in. 

Iron  and  Steel  Trades. — The  outlook  is  dull, 
and  demand  poor.  The  depreciation  of  the  pur¬ 
chasing  power  of  the  rupee  in  India,  and  the  stag¬ 
nation  of  the  Australian  trade,  are  among  the 
causes.  During  the  past  ten  months  there  has  been 
a  falling-off  in  the  exports  of  railway  material  of 
260,000  tons.  Last  month  alone  showed  a  decline 
of  7,000  tons.  There  is  a  good  demand  for  crucible 
steel.  Swedish  irons  are  unchanged  in  value,  and 
it  is  almost  impossible  for  them  to  fall  lower.  Char¬ 
coal,  an  important  factor  in  the  manufacture  of 
Swedish  irons,  is  40  per  cent,  dearer  than  four  years 
ago.  There  is  very  little  doing  in  the  steel  trade  of 
the  Lancashire  district.  The  Bolton  steelplate  mills 
have  now  been  restarted  after  several  weeks’  stop¬ 
page.  Local  makers  are  quoting  £7  per  ton  for 
boiler-making  qualities  of  plate,  but  other  district 
brands  can  be  obtained  at  £6  15s.  per  ton. 

Cotton  Trade.— Our  Rochdale  and  district  corre¬ 
spondent  writes  : — The  long-talked-of  lock-out  is 
now  an  accomplished  fact,  and  there  are  between 
40,000  and  50,000  operatives  “playing  them”  in 
Lancashire,  though  only  about  150  are  doing  so  in 
Rochdale,  the  masters  keeping  the  mills  working, 
and  paying  the  necessary  fine  for  doing  so  to  the 
Federation.  This  mode  of  procedure  does  not  suit 


the  millowners  in  the  surrounding  towns,  and  great 
pressure  has  been  brought  to  bear  on  some  of  our 
local  masters  to  get  them  to  close  their  mills — but, 
so  far,  unsuccessfully.  In  the  meantime,  there  is 
much  talk  as  to  whether  these  Rochdale  “  black¬ 
legs  ”  will  cause  the  lock-out  to  collapse.  The 
operatives,  although  still  at  work  in  this  district, 
are  feeling  the  effects,  having  to  pay  a  levy  of 
5s.  6d.  per  week  towards  the  society  funds;  and 
the  children  employed  as  “piecers,”  etc.,  are  levied 
on  at  the  rate  of  Is.  per  week. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Hobbyists'  Emporium.— Thomaso  writes,  in 
reply  to  IS.  D.  ( London ,  IV.)  (see  No.  183,  p.  428) 
“1C.  D.’s  reply  to  my  objections  to  his  scheme  is 
in  exactly  the  style  I  anticipated.  It  is  one  of 
those  high-flown  epistles  used,  from  time  imme¬ 
morial  to  cover  the  retreat  of  a  defeated  writer. 
To  be  in  character,  it  ought  to  be  heralded  by 
trumpet  fanfares,  and  punctuated  by  the  big  drum. 
He  says  it  is  not  '  worth  while  ’  to  answer  mo. 
What  a  poor  proposition  it  must  be,  not  to  be  worth 
while  defending  !  Perhaps  its  indefensibility  may 
be  the  cause  of  this  ‘  not  worth  while  ’  frame  of 
mind.  He  continues,  ‘  The  more  so  as  I  (Thomaso) 
have  apparently  no  personal  interest  in  the  object 
in  view.’  That  should  be  a  reason  for  answering 
my  objections ;  for  if  1  have  no  interest  in  the 
matter,  then  am  I  unprejudiced,  and  my  opinion  of 
the  more  value.  But  no  one  butE.  D.  would  dream 
of  saying  I  apparently  had  no  interest  in  the  matter 
when  there  is  nearly  half  a  page  of  my  criticism 
staring  him  in  the  face.  Then  he  falls  foul  of  me 
for  drawing  conclusions  from  what  he  calls  his 
‘primary’  suggestions.  Whatever  was  the  good  of 
his  making  suggestions  if  no  one  was  expected  to 
follow  them  up  and  discuss  their  possibility  or 
otherwise  ?— chiefly  otherwise,  as  it  happens.  I  give 
him  credit  for  not  doing  that  which  he  wishes 
others  to  abstain  from.  He  certainly  has  not  fol¬ 
lowed  up,  or  drawn  conclusions  from,  any  of  his 
own  suggestions.  Henco  his  scheme.  He  goes  on 
to  say  that  many  of  my  conclusions  ‘are  totally 
wide  of  the  intentions  and  ideas  of  the  writers.’  1 
have  not  the  slightest  doubt  they  are,  and  I  appre¬ 
ciate  that  statement  in  E.  D.'s  letter  as  a  confession 
of  shortsightedness.  Where  the  ‘writers’  do  not 
tell  us  what  their  intentions  and  ideas  are,  or, 
indeed,  whether  they  have  any  at  all,  and  one 
‘  writer’  merely  makes  what  he  calls  ‘primary  sug¬ 
gestions,’  which  are  primary  to  nothing,  1  do  not 
think  a  disagreement  is  to  be  wondered  at.  E.  I), 
then  remarks  that  1  do  not  otter  the  crudest  sugges¬ 
tion  myself.  Of  course  not;  and  I  gave  the  reason 
on  p.  332.  Further,  the  crudest  suggestions  being 
E.  D.’s  special  prerogative,  I  thought  he  might 
resent  a  feeblo  imitation.  As  to  the  descent  to  the 
marine  store,  that  was  of  necessity,  being-  in  the 
nature  of  the  subjoct.  Finally,  E.  D.  says  that  the 
conclusion  of  my  letter  was  *  totally  uncalled  for.’  I 
daresay  it  was.  We  get  many  things  in  this  world 
we  do  not  expect.  And  when  we  ‘call  for’  eulogy 
and.  instead  thereof,  merely  get  our  faults  pointed 
out  by  someone  who  is  not  ‘a  little  blind’  to  them, 
it  is  somewhat  exasperating.  He  continues :  ‘  And, 
fortunately,  foreign  to  the  usual  kindly  and  cour¬ 
teous  columns  of  ‘Shop  .’  The  columns  of  ‘Shop’ 
are,  I  admit,  usually  useful,  and  bear  evidence  of 
thought  and  consideration  ;  and  communications 
hall-marked  ‘E.  D.’are,  ‘fortunately,  foreign.’  Per¬ 
chance  some  of  my  remarks  would  be  discourteous 
if  they  were  not  general  in  their  application.  I  can 
only  say  that  any  generalisations  of  mine  do  not 
include  E.  D„  or  anyone  else  for  that  matter,  unless 
such  inclusion  would  be  condign  ;  and  that  is,  of 
course,  a  matter  of  individual  opinion.  It  would 
have  looked  less  significant  if  E.  D.  had  not  appro¬ 
priated  to  himself  all  my  remarks.  The  idea  of  a 
place  for  the  sale  of  amateur  work  is  a  good  one. 
The  only  question  is,  How  is  it  going  to  be  worked? 
It  is  no  use  having  a  bad  superstructure,  even  if  it 
does  only  consist  of  ‘  primary  suggestions.’  I  did 
not  think,  when  I  poured  cold  water  on  E.  D.’s  red- 
hot  scheme,  that  it  would  have  resulted  in  such  a 
mournful  little  fizzle  as  his  reply  on  p.  428.  I  thought 
that  the  correspondence  would  have  become  general, 
and  that,  amidst  the  smoke  of  conflict,  we  might 
possibly  have  caught  the  glint  of  a  few  bright  ideas. 
But,  to  judge  by  the  very  few  letters  appearing  on 
the  subject,  the  idea,  in  its  present  form,  has  not 
‘  caught  on.’  Never  mind,  Mr.  E.  D.  Cheer  up,  as 
the  sparrows  say;  you  will  be  visited  by  brighter 
and  more  useful  ideas  presently,  and  will,  no  doubt, 
communicate  them  to  us  when  time  shall  have  had 
its  usual  healing  influence  on  your  feelings.’’ 

Weighing  and  Measuring.  —  Axe  writes:— 
“Supplementary  to  E.  D.’s  reply  to  J.  H.  K.  (Ao 
Address )  in  Work  (No.  183.  p.  430).  permit  me  to 
say  that  the  publishers  of  the  book  entitled  ‘  M  eigh- 
ing  and  Measuring.’  bv  H.  W.  Chisholm,  are  Messrs. 
Macmillan  &  Co.,  Bedford  Street,  Covent,  Garden. 
The  book  is  now  out  of  print,  I  have  been  trying 
to  procure  it  from  various  sources  (including  the 
author),  but  without  success,  formorethan  twoyears. 
I  shall  now  try  the  Britannia  Co.  on  the  strength  of 
E.  D.’s  advice  to  J.  II.  K.  I  have  read  the  book, 
which  is  a  very  good  one  on  the  subject  by  a  very 
good  authority.’’ 


II.— Questions  Answered  by  Editor  and  Staff. 

Patent. — Bono.— To  do  what  he  requires,  Bono 
should  prepare,  or,  in  vulgar  parlance,  "  write  out.’’ 
what  he  wishes  to  say,  in  bringing  his  invention  to 
public  notice.  Having  done  this,  he  should  send  a 
copy  of  it  to  the  publisher  of  such  periodical  or 
periodicals  as  he  may  select,  asking  him  to  send, 
price  for  one,  two,  or  more  insertions,  as  he  may 
decide,  and  he  will  not  wait  long  for  the  required 
information.— C.  E. 

Science  Exams.— B.  St.  C.  (Lincoln).— Yon  can¬ 
not  do  better  than  communicate  with  the  Secretary, 
Science  and  Art  Department,  South  Kensington, 
London,  S.W.,  stating  your  case,  and  enclosing 
stamp  for  reply.  He  will  advise  you  what  to  do,  as 
you  are  at  a  distance  from  a  science  class.  Any 
little  points  in  electricity  not  clear  to  you  shall  have 
rny  attention,  if  you  will  send  on  a  list  of  your 
difficulties  to  me. — G.  E.  B. 

Silver  Plating.— E.  R.  (Plaistow).— You  cannot 
easily  make  a  silver  plate,  bend  it  to  the  form  of  a 
bicycle  handle,  and  solder  the  plate  thereto.  Bicycle 
handle-bars  are  usually  plated  with  nickel  or  with 
silver  by  the  electrolytic  process.  To  do  this  will 
require  the  use  of  costly  apparatus  and  some  skill, 
acquired  by  long  practice.  You  will  find  it  cheaper 
to  get  such  things  done  by  a  professional  plater.  If 
you  do  npt  know  of  one,  I  shall  be  pleased  to  get  it 
done  for  you.— G.  E.  B. 

Planchette.— F.  A.  C.  (Pendleton).—  Full  direc¬ 
tions  for  making  this  apparatus,  with  explanatory 
diagrams,  were  given  in  Vol.  III.,  p.  317  (No.  124). — 
S.  W. 

Bending  Bamboos.— R.  H.  M.  (No  Address).— 
Either  steaming  or  placing  in  dry  heat,  as  over  a 
lamp,  will  enable  you  to  bend  bamboos.  If  you  will 
look  through  your  back  numbers,  you  will  find  that 
this  and  most  other  points  connected  with  bamboo 
working  have  been  freely  discussed,  and  useful 
information  given  upon  them.  More  especially  you 
are  referred  to  Vol.  1.,  p.  591  (No.  33),  and  Vol.  III., 
p.  252  <No.  120).— M.  M. 

Cores  for  Casting.— J.  B.  (Weymouth).— Yon 
do  not  say  what  you  wish  to  cast,  but,  broadly- 
speaking,  cores  are  made,  both  for  brass  and  iron 
castings,  of  well-tempered  clay  or  wet  loam,  and. 
afterwards  dried  ;  but  perhaps  a  few  hints  on  foun¬ 
dry  work  will  be  found  useful.  Patterns  for  mould¬ 
ing  require  to  be  made  rather  larger  than  the  cast 
required,  to  allow  for  the  contraction  of  metals 
when  cool.  That  for  brass  is  A  in.  Patterns  for 
iron  founders  are,  therefore,  macle  larger  than  the 
finished  size  of  the  casting,  in  the  proportion  of  ;  in. 
to  1  ft.  in  linear  measurement,  and  known  as 
“  shrinkage  ;”  the  pattern-maker's  rule  is  longer  by 
that  quantity  than  the  ordinary  engineers  rule. 
The  principal  requisites  of  a  good  foundry  sand  are 
fine  and  uniform  grain,  a  certain  amount  of  cohe¬ 
siveness  without  being  sticky,  infusibility  at  the 
time  of  pouring  the  metal,  and  freedom  from  com¬ 
bustible  or  other  substances.  These  are  best  fulfilled 
by  a  nearly  pure  quality  of  siliceous  sand,  with 
about  from  3  to  4  per  cent,  of  clay,  and  a  slight 
proportion  of  hydrated  peroxide  of  iron.  Tho 
particles,  when  moulded,  should  allow  free  passage 
for  the  gases  to  escape,  while  perfectly  impermeable 
to  the  melted  metal.  The  sand  may  be  used  over 
and  over  again,  fresh  sand  being  added  from  time 
to  time  to  maintain  its  elasticity.  A  little  ground 
coal  or  charcoal  will  be  found  a  good  addition. 
Although  the  sand  is,  in  the  first  instance,  actually 
red  or  brown,  by  constant  use  it  is  turned  to  a  grey 
or  black.  In  loam  moulding,  as  usedfor  large  pipes, 
a  hollow  core  of  iron  or  brick  is  placed  in  the  centre 
of  the  foundry,  and  around  it  a  layer  of  loam— that 
is,  a  mixture  of  sand  and  clay— rendered  plastic  by 
mixture  with  water,  laid  on  by  trowels,  and  finished 
by  a  revolving  template  working  round  a  central 
vertical  spindle  to  the  diameter  of  the  interior 
forming  the  core,  which,  when  dried,  is  washed  with 
finely  ground  charcoal  and  water.  In  brass  foundry 
work  there  are  three  kinds  of  castings :  (1)  Common 
castings,  made  from  any  plain  mould ;  (2)  cored 
castings,  such  as  tubular  work,  requiring  a  central 
core :  (3)  false-cored  castings,  where  the  pattern  is 
so  undercut  that  the  mould  must  be  built  up  of  such 
a  number  of  sections  as  the  intricacies  of  the  pattern 
may  require.  But  beware  of  explosions,  as  they  are 
something  awful  in  their  effects.  Unless  you  are 
about  to  follow  foundry  work  as  a  business,  you  will 
give  the  work  into  the  bands  of  practical  men.  If 
you  make  your  pattern  and  send  it  to  the  brass  or 
iron  founder’s,  they  will  make  the  necessary  cores. 
As  to  prices,  in  this  district  we  can  get  iron  cast 
from  our  own  patterns  at  Id.  per  lb.,  brass  castings 
at  lOd.  per  lb.,  and  gun-metal  (cooper  and  tin)  at  Is. 
per  lb.  Mr.  W.  Elshaw,  brass  founder,  107,  John 
Street,  Sheffield,  will  be  found  reasonable  in  his 
charges,  at  the  same  time  producing  good  and  clean 
work. — N.  M. 

Pin.— J.  C.  (St-  Helens).— We  think  you  had 
better  apply  to  a  Birmingham  manufacturer  for 
such  pins. 

Perspective.  —  H.  L.  (Norwich).  —  You  should 
send  to  Winsor  &  Newton.  Limited,  Rathbone 
Place,  IV.,  for  the  “  Elements  of  Perspective,”  by 
Aaron  Penley,  price  Is.  ;  postage  would  be  addi¬ 
tional. 

Butter  Pot. — H.  B.  (Yorkshire) .— I  am  afraid  it 
would  cost  vou  more  money  to  patent  the  article 
vou  speak  of  than  you  would  be  prepared  to  pay. 
I  think  something  very  like  it  has  already  been 
protected,  if  not  patented.  If  you  take  my  advice, 
you  will  try  anything  in  preference  to  “patenting. 
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in  the  hope  of  earning  money  whilst  you  are  out 
of  work.— E.  D. 

Veneers.— Wiseman. — For  all  kinds  of  veneers 
for  inlaying,  try  either  of  the  following  firms,  who 
j!  will  be  pleased  to  quote  you Witt  &  Palmer, 
Drummond  Street,  Euston  Square,  N.W.  ;  L.  Mar¬ 
shall,  14,  James  Street,  Old  Street,  E.C.;  and  J. 
Wright,  51,  Great  Eastern  Street,  E.C.— A.  J.  H. 

Photographer’s  Sink.— W.  O.  (No  Address).— 
A  very  serviceable  sink  may  be  made  of  inch  deal, 
and  well  coated  with  paraffin.  The  size  of  the  sink 
may  be  made  to  suit  the  position  in  which  it  is 
proposed  to  place  it.  Supposing  it  is  about  2  ft. 
long  by  18  in.  wide  and  6  in.  deep :  procure  two 
lengths  of  inch  deal  7  in.  wide  and  26  in.  long,  also 
two  7  in.  wide  and  18  in.  long.  Rebate  them  as  in 
diagram,  and  screw  them  together  as  a  frame. 
Then  cover  one  side  with  inch  deal,  firmly  screwed 
on.  Make  a  hole  with  an  auger,  and  countersink 


it  on  the  inside  of  the  tray.  Procure  a  few  inches 
of  lead  piping,  fit  it  into  the  hole,  and  burr  it  out  to 
fit  into  the  countersunk  part.  A  piece  of  indiarubber 
tubing  can  be  slipped  over  the  narrow  end  to  con¬ 
duct  the  waste  water  into  a  bucket  underneath. 
When  the  tray  is  firmly  screwed  together,  melt 
together  equal  parts  of  pitch  and  paraffin.  Make 
the  tray  warm  before  the  fire,  and  then  pour  in  the 
composition,  and  with  a  hot  iron  smooth  it  over  the 
whole  of  the  inside  of  the  tray.  When  set,  a  most 
useful  sink  will  have  been  made.  Four  uprights 
may  be  attached  to  the  sink,  which  will  then  assume 
the  table  form.— D. 

Boilers. — P.  R.  (Alloa). — A  reply  has  been  sent 
which  will  most  likely  appear  in  “  Shop  ’’  columns 
before  you  see  this.  If  you  have  not  seen  it,  please 
refer  to  p.  492,  No.  187,  when  you  will  see  the  reply 
under  the  heading  of  “Steam  Economiser.”— M. 

Circular  Saw  Bench.  —  Sawsticks.  —  I  have 
been  obliged  to  read  your  letter  through  a  few 
times  before  I  could  find  out  what  you  were  driv¬ 
ing  at,  and  all  I  can  make  out  now  is  that  you  are 
simply  finding  fault  for  the  sake  of  doing  so.  The 
cog  wheels  will,  no  doubt,  cause  a  certain  amount  of 
friction,  but  not  so  much  as  short  straps  would ;  and 
as  to  its  being  “  monsterous,”  you  should  try  it  and 
see,  as  well  as  the  speed  of  13  to  1  being  “rcdiculas.” 
I  am  glad  you  give  me  credit  for  designing  a  good 
frame  ;  it  shows  the  article  has  something  good 
about  it.  I  do  not  wonder  at  the  first  bench  you 
state  you  made  being  for  sale ;  there  would  be 
friction  indeed.  You  are  the  first  I  have  known 
who  has  stated  that  to  do  good  work  the  saw 
should  travel  as  slowly  as  possible.  If  this  is 
correct,  why  not  mount  the  saw  on  a  spindle  and 
turn  the  same  direct  without  any  gear  at  all  ? 
I  am  afraid  I  must  class  your  ideas  among  the 
“rediculas”  ones.  As  you  say,  you  are  quite  free 
to  “  critise  ”  my  article,  but  before  you  attempt  to 
do  so,  you  should  endeavour  to  know  what  you  are 
writing  about.— Chopstick. 

Lanterns— Cameras— Printing.  —  J.  L.  (Aber¬ 
deen).—  Back  numbers  contain  much  on  lanterns 
and  cameras.  For  printing  press,  look  out  for 
articles  shortly  to  be  published. 

Photographic  Addresses.— G.  W.  S.  (Harley 
Bank).— E.  &  T.  Underwood,  130,  Granville  Street, 
Birmingham ;  J.  Lancaster  &  Son,  Colmore  Row, 
Birmingham.— D. 

Card  Tables.— A  Country  Cabinet  Maker.— 
Remove  the  scratches  from  the  varnished  surface 
by  means  of  fine  glass-paper,  on  the  face  of  which 
has  been  sprinkled  some  methylated  spirits.  Should 
the  varnish  when  softened  with  spirits  be  of  too 
sticky  a  nature  to  allow  this  to  be  done,  try  linseed 
oil.  Toueh  up  the  flowers,  etc.,  by  means  of  suit¬ 
able  pigments,  mixed  with  one  part  white  polish 
and  three  parts  spirits ;  wipe  all  over  with  an  oily 
rag  and  work  up  with  white  polish.— Likeboat, 

Cement.— A.  F.  M.  (Liverpool).— Dissolve  shellac 
in  wood-naphjha  till  of  the  consistency  of  treacle  ; 
mix  this  with  marble  dust  sifted  through  fine 
muslin.  Apply  the  dissolved  shellac  to  the  edges 
of  the  fracture,  and  fill  up.  When  set,  rub  down 
level  with  fine  emery  and  finish  with  crocus  or 
putty  powder ;  then  paint  three  or  four  coats,  rub¬ 
bing  down  between  each  coat  with  fine  glass-paper, 
and  varnish.  Or  dissolve  black  sealing-wax  in 
naphtha,  make  a  fence  of  paper  on  each  side  of 
fracture,  and  pour  in.  When  set,  polish  and  paint 
if  required.  If  the  fracture  is  at  the  lower  edge,  fix 
a  piece  of  thin  leather  across  each  end,  which  will 
protect  it  from  being  chipped  when  moving  the 
clock.  If  you  cannot  manage  the  above  satisfac¬ 
torily,  fix  a  thin  "black  moulding  round,  of  sufficient 
height  to  cover  the  fracture.  I  am  glad  to  hear  you 
appreciate  Work,  and  hope  more  of  your  friends 
may  become  subscribers.— M.  I 


Winding  Dvnamo.-H.  C.  (Axbridge).  —  The 
drum  armature  of  your  machine  being  6  in.  in 
length  and  3  in.  in  diameter,  and  running  in  a  34  in. 
tunnel,  you  have  J  in.  of  space  all  around.  As  No.  16 
d.c.c.  copper  wire  occupies  twelve  coils  to  the  inch 
of  space,  two  layers  will  well  lie  within  the  i  in. 
As  the  circumference  of  the  armature  will  be  about 
9i  in.,  and  each  coil  will  take  18  in.  of  wire,  two 
layers  will  take  about  112  yards ;  but  as  one-third  of 
this  will  be  dead  wire,”  it  will  be  necessary  to 
wind  on  5  lb.  =  120  yards,  to  get  an  E.M.F.  of  60  volts 
at  a  speed  of,  say,  1,500  revolutions  per  minute.  The 
v.eS*A.o-nc?  the  c°ils  on  this  drum  armature  will 
be  0  25  ohm.  As  the  machine  is  a  small  one,  the 
field-magnet  coils  must  not  have  a  resistance  more 
than  100  times  this,  or  that  of  7  lb.  of  No.  22  copper 
wire.  If,  however,  you  can  get  on  20  lb.  of  No.  20 
wire,  this  will  be  preferable  to  7  lb.  of  No.  22, 
because  No.  20  wire  will  heat  less,  and  the  machine 
GE  B  6’  W  consequence'  a  higher  efficiency.— 


Electric  Light. — Axle. — Three  10  c.-p.  incandes- 
cent  electric  lamps  will  give  ample  light  for  a  room 
10  tt.  square.  Current  for  these  may  be  obtained 
irom  a  model  Siemens  dynamo  of  from  50  to  60 
watts  capacity,  driven  by  a  gas  or  water  motor  of 
1  man-power.  An  arc  lamp  will  be  altogether 
inadmissible,  as  the  light  from  one  of  these  would 
be  from  100  to  200  c.-p.  at  least.— G.  E.  B. 


Electro  -  deposition  of  Bronze.— Axle.— The 
appearance  of  bronze  may  be  obtained  from  an 
electro-brassing  solution  if  you  work  it  in  the  right 
way  to  deposit  an  excess  of  copper  over  that  of 
the  zinc.  By  putting  a  resistance-board  in  circuit, 
and  altering  the  resistance  to  suit  your  require- 
ments,  you  may  get  almost  any  tint  of  brass  or 
bronze  in  the  deposit.  In  this  way  we  can  get  a 
drab,  greenish-yellow,  pale  yellow,  full  yellow 
orange,  or  bronze-tinted  brass  from  the  same  solu¬ 
tion.—  G.  E.  B. 


Ribs  and  Keel  of  Two-masted  Model  Screw 
Steamer  3  ft.  long  and  5  in.  Beam.— M.  F  H 

(London).— It  would  be  better,  in  the  case  of  a  boat 
only  3  ft.  tong,  to  carve  it  out  of  a  solid  block  of 
wood,  as  described  in  Work,  No.  160,  pp.  58  and  59, 
as  building  any  boat,  especially  a  small  one,  is  a 
very  delicate  operation.  However,  since  you  wish 
to  build  it,  the  following  is  one  method  of  doing  so  ■ 
there  are  eight  ribs  altogether,  one  being  placed 
every  4  in.  Their  position,  as  they  appear  at  the 
deck,  is  shown  in  Fig.  2.  Fig.  2  is  a  side  view  of  the 
boat,  showing  the  position  of  the  ribs  and  the  shape 
of  the  keel,  the  upper  side  of  which  extends  along 
the  line  A  B.  Each  rib  is  numbered— 1, 2, 3,  etc.— for  the 
sake  of  reference.  The  stern  end  of  the  keel  is  cut 
out  for  the  screw,  as  shown  in  the  figure,  the  shape 
ot  the  hole  and  its  size,  of  course,  depending  upon 
the  size  of  the  engine  that  is  to  be  used 
The  width  or  beam  of  the  different  ribs  is  :  Of  the 
first,  21  in.  ;  of  the  second,  41-  in. ;  of  the  third,  5  in  • 
of  the  fourth,  4}  in. ;  of  the  fifth,  4J  in. ;  of  the  sixth, 
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Fig.  1.— Rib  Position.  Fig.  2.— Side  View  of  Boat, 
showing  Ribs  and  Keel.  Fig,  3.— Shape  if 
Ribs.  Fig.  4.— Relative  Thickness  of  Ribs. 


4,  in.  ;  of  the  seventh,  3|  in. ;  of  the  eighth,  3  in. ;  of 
the  stern,  2i  in.  The  height  of  the  top  of  each  of 
the  ribs  from  the  top  of  the  keel  is  :  Of  the  first, 
i;  in. ;  of  the  second,  5  in.  ;  of  the  third,  5J  in.  ;  of 
the  fourth,  5  in. ;  of  the  fifth,  4 J  in.  ;  of  the  sixth, 
3i  in. ;  of  the  seventh,  2§  in. ;  of  the  eighth.  If  in.  Fig.  3 
shows  ihe  shape  of  each  of  the  ribs  as  nearly  as  can 
be  calculated,  the  scale  being  6  in.  to  1  ft.  They  are 
cut  out  of  mahogany— which  is  the  wood  generally 
used  for  this  purpose— of  the  thickness  shown  in 
Fig.  4,  a  tongue  being  left  at  the  lower  parts  so  that 
they  can  be  mortised  into  the  keel.  When  this  has 
been  done,  tliey  are  further  strengthened  by  short 
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wedge-shaped  pieces  ot  wood  being  fastened  on  to 
the.  keel  on  both  sides.  The  prow  consists  of  an 
upright  ruece  of  wood,  which  is  mortised  on  to  the 
end  of  the  keel.  The  part  of  the  stern  which  pro¬ 
jects  over  the  keel  must  be  carved  out  of  a  solid 
piece  of  wood  and  fitted  on  to  the  keel  by  a  tongue- 
and-groove  arrangement.— C. 


Hand  Lathe— J.  H.  H.  (Catford).- Write  to  the 
Mason  Hand  Lathe  Co.,  Des  Moines,  Iowa 
America.  ’ 


Electric  Belt.  — J.  E.  C.  (Redcar).—  The  zinc 
plates  next  the  body.  Copper  plates  outside  the 
belt.  Connect  the  zinc  plates  of  one  pair  to  the 
copper  plate  of  the  next,  and  so  on.  By  no  means 
can  such  a  belt  “throw  a  continual  current  through 
the  body.”  The  best  it  can  do  is  to  stimulate  or 
irritate  the  skin  in  contact  with  it.— G.  E.  B. 


o  Lusn, 


- -  -  w  .  v^.  \j2jUiSLuuurnc). -me SKeicn repre- 

sents  “a  stand  for  portmanteau,  with  shelf  under  for 


Stool  for  Portmanteau. 


boots  and  shoes,”  as  requested.  To  be  made  out  of 
J  in.  stuff,  a  curtain  sliding  on  a  brass  rod  being 
fixed  in  front  of  the  boot  cupboard.— F.  J. 

Analysis.— Faraday.— It  would  take  too  much 
room  in  “Shop "  to  give  a  description  how  to  make 
a  full  quantitative  analysis  of  a  complex  substance, 
as  blend  ore  ;  and,  unless  you  were  experienced  in 
chemical  analysis,  it  would  be  beyond  your  powers 
of  manipulation.  You  can  estimate  the  amount  of 
zinc,  however,  as  follows  :— Weigh  out  accurately 
a  small  quantity  (0*5  to  1  0  gm.)  of  the  finely  pulver¬ 
ised  ore,  dissolve  in  aqua  regia  (a  mixture  of  three 
parts  hydrochloric  and  one  part  nitric  acid),  and 
evaporate  to  dryness.  Heat  the  residue  with  water 
and  a  little  hydrochloric  acid,  and  filter  from  sand 
and  other  insoluble  matters.  Through  the  filtrate 
pass  sulphuretted  hydrogen,  which  will  precipitate 
any  lead  and  copper  present — both  are  often  present 
in  blende.  Filter,  boil  off  the  sulphuretted  hydro¬ 
gen,  add  a  few  drops  of  nitric  acid,  and  evaporate 
to  dryness  again.  This  is  to  ensure  that  all  the  iron 
present  is  oxidised.  Re-dissolve  in  a  little  hydro¬ 
chloric  acid  and  dilute  with  wa  er  to  about  100  c.c., 
add  30  c.c.  of  ammonia,  heat  to  boiling,  and  exactly 
neutralise  with  acetic  acid.  Now  add  100  c.c.  of  acid 
ammonium  acetate  (made  by  adding  together  20  c.c. 
of  ammonia  of  sp.  gr.  0*900,  15  c.c.  of  concentrated 
acetic  acid,  and  65  c.c.  of  distilled  water)  and  dilute 
with  water  to  about  500  c.c.  The  zinc  will  be  pre¬ 
cipitated  and  then  re-dissolved  by  the  ammonia, 
and  thus  we  have  now  the  zinc  in  solution  and  the 
iron  floating  about  as  precipitated  ferric  acetate. 
The  presence  of  this  ferric  acetate  does  not  inter¬ 
fere  with  the  subsequent  process.  The  liquid  is 
heated  to  503  or  603  Cent.,  and  kept  about  this  tem¬ 
perature  till  the  process  is  finished.  A  standard 
solution  of  potassium  ferrocyanide  is  now  gradually 
run  in  from  a  burette,  till  all  the  zinc  is  precipitated. 
To  accurately  find  the  exact  point  when  this  result 
obtains,  drops  are  taken  from  the  solution  and 
brought  in  contact  with  a  solution  of  uranium 
acetate  on  a  white  plate  until  a  faint  brown  colour 
appears.  The  number  of  c.c.  of  standard  ferrocya¬ 
nide  used  is  read  off  and  the  percentage  of  zinc 
calculated.  Thus,  if  0  75  gm.  of  ore  had  been  taken 
for  analysis,  45'3  c.c.  of  ferrocyanide  had  been 
used,  and  the  strength  of  the  ferrocyanide  was 
such  that  1  c.c.  was  equivalent  to  O'Ol  gm.  zinc  ;  then 
if  1  c.c.  ferrocyanide=001  gm.  zinc,  45*3  c.c.  will 
equal  0*453  gm.  zinc  ;  and  this  is  the  amount  of  zinc 
in  the  quantity  (07 5  gm.)  of  ore  taken.  Then,  if 
0'75  gm.  ore  contains  0  453 gm.  zinc,  100  gm.  ore  will 

contain  *  ^l(-=60'4gm.  zinc— i.e.,  the  zinc  present 
*75 

will  be  60*4  per  cent.  To  make  the  standard  solu¬ 
tion  of  potassium  ferrocyanide  dissolve  41*25 
gm.  in  distilled  water,  and  make  up  to  one  litre, 
1  c.c.  of  this  solution  is  equivalent  to  001  gm. 
zinc,  but  it  is  best  to  actually  determine  its  strength 
by  filtrating  it  with  a  standard  zinc  solution.  If 
10  gm.  of  pure  metallic  zinc  be  dissolved  in  hydro¬ 
chloric  acid  and  the  solution  made  up  to  one  litre, 
then  1  c.c.  will  contain  0  01  gm.  Take  25  c.c.  of  zinc 
solution,  add  15  c.c.  strong  ammonia  so  as  to  make 
the  solution  alkaline,  then  acidify  with  acetic  acid, 
add  50  c.c.  acid  ammonium  acetate,  dilute  to  250  c  c., 
and  warm  to  about  50°  oi*60°  Cent.  Titrate  with  stan¬ 
dard  ferrocyanide  as  before  explained.  Now  we 
have  here  (25x0*01)=0'25  gm.  zinc,  and  so  whatever 
quantity  (somewhere  about  25  c.c.)  of  standard 
ferrocyanide  is  used,  that  quantity  is  equivalent  to 
0*25 gm.  zinc.  Thus,  if  the  quantity  of  ferrocyanide 
used  be  247  c.c.,  then  247  c.c.  of  ferrocyanide  will 
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equal  0  25  gin.  zinc,  and  therefore  1  c.c.  of  your 
standard  ferrocyanide  will  correspond  to  = 

0  01012,  etc.,  gra.  zinc.  To  study  the  subject  use 
“  Clowes'  Practical  Chemistry "  (published  by 
Churchill  at  7s.  6d.),  for  learning  the  reactions  and 
separations  of  the  metals :  “  Thorpe's  Quantitative 
Analysis  ”  (published  by  Longmans  at  4s.  6d.),  for 
general  quantitative  work ;  and  also  “  Sutton’s 
Volumetric  Analysis”  (published  by  Churchill  at 
16s.),  for  quick  volumetric  methods.— F.  B.  C. 

Mathematics.— Midland.— For  arithmetic  use 
Pendlebury's,  published  by  Bell  &  Sons  at  4s.  6d. 
The  best  algebra  is  “  Hall  &  Knight’s  Elementary 
Algebra,”  published  by  Macmillan  at  4s.  6d.  Any 
Euclid  will  do,  but  one  of  the  best  is  that  by  Dr. 
Casey,  published  by  Hodges,  Figgis  &  Co.,  Dublin, 
at2s.6d.  Cassell's  also  publish  books  on  mathema¬ 
tics,  which  are  good  and  cheaper  than  the  above  ; 
send  for  one  of  their  catalogues.  If  you  have  plenty 
of  time,  start  all  three  subjects  and  divide  your  time 
between  them.  This  is  less  wearisome  than  sitting 
too  long  at  a  stretch  over  one  subject.  If  your  time 
be  very  limited,  leave  the  algebra  for  a  while  and 
start  the  arithmetic  and  Euclid.  Books  on  mathe¬ 
matics  are  generally  on  sale  at  second-hand  book 
dealers.  Join  a  class  on  mathematics  as  soon  as  you 
can.-F.  B.  C. 

Stripping  Silver  from  Copper.— D.  M.  (Stone- 
house).— Immerse  the  copper  cuttings  in  strong 
sulphuric  acid,  made  hot  and  kept  hot.  Add 
crystals  of  saltpetre  to  this  until  all  the  silver  has 
dissolved.  Remove  the  copper  cuttings,  dilute  the 
acid  with  an  abundance  of  water,  and  add  muriatic 
acid  to  throw  down  the  silver  as  a  chloride.  Allow 
this  to  settle,  pour  otf  the  acid,  and  stir  fragments 
of  zinc  among  the  wet  chloride  of  silver  for  some 
time.  Zinc  will  take  the  place  of  the  silver,  and 
this  will  form  as  a  grey  powder,  which  must  be  well 
washed,  and  may  then  be  melted,  or  dissolved  in 
nitric  acid  to  form  silver  nitrate.— G.  E.  B. 


HI.— Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop." 

Transfer  Pictures.— J.  H.  ( Holyhead )  writes:— 
“Will  some  kind  reader  advise  me  where  I  can 
purchase  transfer  pictures  ?  ” 

Sheep  Dye.— Lost  Siieep  writes “  Would  any 
kind  reader  tell  me  how  to  mix  a  fast  black  dye  for 
a  sheep  skin?” 

Double-action  Harp.— A  Constant  Reader.— 
“Would  any  kind  reader  oblige  mo  with  an  illus¬ 
tration  of  a  double-action  harp  mechanism,  show¬ 
ing  the  working  of  altering  the  strings  for  half¬ 
tones?  Also,  if  anyone  knows  where  I  could  obtain 
a  book  on  harp  construction,  and  price?” 

Fret  Monogram.— Cherry  writes "  Will  some 
reader  kindly  give  me  a  monogram  consisting  of 
the  letters  ‘  VV.  J.  L.’  ?— the  L.  to  bo  principal  letter, 
and  W.  and  J.  both  being  of  about  equal  promi¬ 
nence.” 

Monograms.- T.  McC.  ( Pendleton )  writes  :— 
“Will  some  reader  kindly  give  monograms  of 
‘ M.  B.  T.’  and  ‘  Y.  M.  C.’  for  engraving  on  metal?” 

Briar  Root.— Saw  writes:— “Can  anyone  tell 
me  where  I  can  get  a  small  quantity  of  genuine, 
well-seasoned  briar  root,  suitable  for  turning  tobacco 
pipes?" 

Trousers  Cutting.— T.  H.  II.  ( London ,  IF.) 
writes:— “I  beg  to  ask  Amateur  Tailor  (see 
No.  182,  p.  412)  to  give  us  the  history  of  the  trousers 
system  or  plan  he  uses.  What  is  the  ground  for  the 
bases  of  his  divisions?  How  did  he  evolve  it?  Did 
he  pick  it  up  from  some  of  the  tailors’  cutting 
papers,  or  in  what  way  did  he  get  hold  of  it?  I  ask 
these  questions  because,  since  LordKilmorey,  I  have 
heard  of  no  amateur,  beyond  the  ‘Jack  tars,’  who 
cut  their  own  trousers.  Any  information  on  this 
point  would,  I  am  sure,  be  most  interesting.” 

Monogram.  —  H.  T.  H.  ( Merthyr )  writes:— 
“  Would  R.  D.  T.  ( Marylebone )  kindly  give  me  an 
*H.  T.  H.’  monogram  something  like  the  one  he  sent 
to  Shamrock,  in  No.  164,  and  about  the  same  size?” 

Robes  and  Gowns.— G.  M.  (Lambeth)  writes:— 
“Is  there  any  tailor  or  robe-maker  who  can  cut  and 
make  robes  and  gowns,  from  her  Majesty’s  and  the 
State  officers  to  clerical,  etc.,  who  is  willing  to  give 
a  brother  craftsman  instruction,  or  tell  him  how  to 
get  the  desired  information  for  the  same  ?  ” — 
[Tailoring  articles  are  arranged  for,  but  a  good 
series  of  Official  Robe  and  Gown  Cutting  would 
interest  a  large  craft,  and  would  be  considered.— 
Ed.] 

Fuller  Battery.— H.  C.  G.  ( Islington )  writes  :— 
“Will  some  fellow-reader  of  Work  kindly  inform 
me  how  to  make  up  a  Fuller  battery,  quart  size? 
Is  the  current  from  this  battery  steady,  and  for  how 
long?  as  mine  becomes  jerky  after  a  few  minutes' 
work  on  a  coil.” 

Water.— J.  S.  ( Glasgow )  writes  “  Having 
noticed  often  that  in  our  supply  of  water  for  home 
purposes— at  a  pressure  of  50  lb.,  I  think,  on  the 
square  inch— it  is  at  times  as  white  as  milk,  and, 
when  left,  gradually  becomes  all  right  again,  I  have 
tried  many  means  to  do  this  with  water  for  a  pur¬ 
pose  I  have  in  view.  I  should  feel  grateful  if  you 
or  any  of  your  staff  would  give  me  a  hint  as  to 
what  mechanical  means  I  should  adopt  to  do  this 
when  required,  although  it  should  last  for  a  short 
time  in  this  white  state.” 


IV.— Question  Answered  by  a  Correspondent. 

Perfect  Ellipse.— Gulielmus  writes  to  Oval 
(see  No.  184,  p.  446) :— “  Method  I.  (Fig.  1) :  By  means 
of  intersecting  lines.— Let  the  diameters,  a  b  and  c  d, 
bisect  each  other  in  o  at  right  angles.  Through  c 
and  d  draw  parallels  to  a  and  b,  and  through  a  and 
b  draw  parallels  to  c  and  d,  thus  forming  a  rectangle, 
Ei,  e2,  E3,  E4.  Divide  a  o  and  a  e  into  the  same 
number  of  equal  parts.  We  have  chosen  four,  but 
the  greater  the  number  the  more  perfect  the  curve. 
Join  the  divisions  of  ae2  with  c,  and  then  from  d 
draw  lines  through  the  divisions  of  a  o,  meeting  the 
former  lines.  The  curve  traced  through  the  points 
thus  found  gives  one  quarter  of  the  oval.  Proceed 
in  the  same  way  with  the  other  quarters.  Method 
II.  (Fig.  2) :  With  two  pins  and  a  thread.— Place 
diameters  as  before.  With  d  as  centre,  and  a  o  as 
radius,  cut  a  b  in  Fi  and  f2.  Drive  a  pin  into  each 
of  the  three  points,  a,  Flt  and  f2.  Tie  a  thread 
tightly  round  a  and  f2,  so  that  it  cannot  possibly  slip. 


Withdraw  tho  pin  from  a.  and  insert  in  its  place  a 
lead  pencil.  Carry  the  pencil  round,  keeping  the 
thread  tight  against  the  pins.  The  pencil  will 
strike  an  oval  through  points  a,  c,  b,  d.  Method 
III.  (Fig.  3)  :  With  pair  of  compasses.— Diameters 
as  before.  From  a.  with  c  d  as  radius,  mark  the 
point  E.  Divide  the  distance  eb  into  three  equal 
parts.  From  o,  with  two  of  these  parts  as  radius, 
cut  line  a  b  in  m  and  n.  From  m  and  N.  with  m  n  as 
radius,  describe  arcs  intersecting  in  p  and  q.  From 
P  and  q.  with  radius  P  D,  describe  arcs  tdv  and  rcs, 
and  from  m  and  N,  with  radius  M  a,  describe  arcs  i 
rat  and  s  B  v  to  complete  the  oval.  Lines  drawn 
from  p  and  3  through  m  and  N  show  where  the  four  j 
arcs  unite.  There  are  various  other  methods  of  [ 
drawing  true  ovals,  but  I  think  above  three  methods 
are  sufficient  for  all  practical  purposes.  Method  I. 
is,  of  course,  the  most  perfect.” 


V,— Letters  Received. 

Questions  have  been  received  from  the  following  corre¬ 
spondents,  andanswers  oolj  ewait  space  in  Shop,  upon  which 
there  is  great  pressure  R.  R.  W.  (Long  sight);  N.  R.  (Reddish  ; 
W.  W.  ( Lateliford) :  B.  & .1.  (London) :  J.  L.  W.  (London,  TV.) :  F.G. 

( t.iverpoa. >:  F.  H.  P.  (Leith) ;  Spirits  :  C.  w.  a .  ( Wandsworth  ; 
Ctmro:  Iron  Work:  F.  H.  R.  (Queen’s  Park)  :  B.  P.  D.  (Sher¬ 
borne);  K.  B.  C.  (Old  Kent  Road) ;  Old  Rrd  Gun  :  Tinker  :  [ 
P.  B.  (Portobello);  Fjrrpboop  ;  H.  J.  t  Coventry);  G.  w.  B. 

( Baildon ) ;  T.  W.  (Preston)  ;  J.  A.  H.  (Cardiff) :  W.  B.  D. (Luvr- 
peoD;  APPRBSTICR:  T.  C.  (Teovil) ;  Gas  Pipe  :  C.  K.  (Shore¬ 
ditch)  ;  Mown;  A.  E.  8.  (SeigMey);  H.  0.  (It.  Wales);  G.  B. 


(IJighgate) ;  G.  8.  W.  (Dewsbury)-,  Electrician;  R.  d  (1 To 
Address);  H.  W .  (Jtochester)  ;  w.  g.  (Leeds);  T.  H  F  Con- 
wall);  Yebrcs  ;  F.  L.  (Tunstatl) ;  W.  F.  Ripley)-,  Cannon- 
M-  h .(Naples) ;  W.  J .  R.  (Northampton  ;  S.  P.  (Newport  Mm)- 
C.  L.  (Birmingham) ;  G.  F.  W.  ( London ,  IF.) :  C.  W.  1  Chelsea)’- 
W.  F.  (Bolton) ;  R.  W.  R.  (Glasgow);  Haib  i  Walsall);  p  N  v’ 
(Grays)-.  Coke  Breeze;  P.  H.  (Staines  ;  Puzzled  j'r'h 
(Redbridge);  Whitesmith;  E.  O.  'I Wellingborough );  g  H- 
(Yorkshire);  J.  B.  (Glasgow)  ;  D.  T.  D.  (Manchester) ;  w.  c.  (West 
Bromwich);  G.  S.  (West  Hampstead)  ;  Wobk;  E.  W.  Balsalt 
Heath);  W.  M.  (Accrington);  J.  H.E.  I Bastrick) ;  Nelson  (N Z  \- 
A.  W.  M.  (Hackney);  T.  M.  P.  I London )  W.  D.  (Newington 
Butte);  A.  T.  (Manchester)-.  J.  P.  A.  ( Walthamstow;  ;  A.  it  S 
(Derby);  J.  H.s.  (Sunderland)  -,  w.  H.  (Stocky, art) ;  W.  M.  (Car? 
diff);  J.  E.  (Liverpool);  Roe  ;  E.  J.  8.  R.  (Lirnavady). 


“WORK”  PRIZE  SCHEME. 
FIFTH  COMPETITION. 


“ Domestic ,  Commercial,  or  Scientific 
Application  of  Electriciti)  ”  Com¬ 
petition. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest.  We  invite  competition  for  the 
following  prizes — 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1 ; 

for  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 
tion  of  electricity  to  some  domestic,  com¬ 
mercial,  or  scientific  use.  This  application 
may  be  on  a  large  or  small  scale,  to  take 
effect  on  land,  sea,  or  in  air — the  main  con¬ 
ditions  being  the  newness  and  practical 
possibilities  of  the  suggestion. 

All  manuscripts  intended  for  the  “  Elec¬ 
tricity  Suggestion  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  &  Co.,  Ld.,  Ludgate  Hill,  London, 
E.C.  They  must  reach  him  on  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 

***  For  conditions  and  rules  see  previous 
numbers. 


“WORK”  BILLS. 


Subscribers  who  can  exhibit  a  Work 
Weekly  Contents  Bill  can  have  one  sent 
on  receipt  of  the  name  and  address. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  1 7  r 

The  Capltalnc  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes.—  Leo p  Tolch,  38,  Byroin 
Street,  Liverpool.  [9  R 

Jolner’8  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators'  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 

Repoussd,  30  Fret  Brackets,  35  rhoto  Frames,  100  Sign- 
writers'  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  tree.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  (3S 
Caplatzl's  Scientific  Hire  and  Exchange 
Stores, — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each.— 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.— New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Water  Motors  irom  5s.  each.  $  h.p.,  price  20s.  List, 
stamp.— Walton,  9,  Queen  Anne  Street,  Stoke-on-Trent., 
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*  ‘  ‘W  ORT II  Jk  C*  TJ  I IST  20  u9L  Jk  BOX.” 


BEECHAM’S 

T?At*  nil  13il  i  auc  run  ri  M  nm/ 


PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECH  AM,  St.  Helens,  LANCASHIRE* 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9\d.,  Is.  l\d.,  &  2s.  9d.  each.  Fall  directions  with  each  box. 


33  3E2  3E3  C  3EX  A  3VC  9  ^  TOO  T1 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  JOvug  gists,  or  from  the • 

Proprietor,  for  OJNJ2  SHLLLING,  postage  paid , 


“A  Fine  Tobacco.” 


Sold  only  in  i-oz.  Packets,  and  2,  4,  8-oz.,  and  i-lb.  Tins, 

which  keep  the  Tobacco  in  fine  Smoking  Condition. 


BEAUTIFULLY  COOL  and  SWEET  SMOKING. 

ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c„  AMD  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

Player’s  Navy-Cut  Cigarettes. 

In  Packets  containing  12 ,  and  Tins  containing  24,  50,  and  100 « 


DICKINSONS 

PATENT 

Ball  &  Ball-Bearing. 

CASTORS. 

REDUCED  PRICES. 
No.  I  Skt.  (as  illustration)  ; 
I  in.,  4S,  6d.;  ij  in.,  5s.  6d.; 
I^in.,  7s.  3d. ,  per  Set  of  Four. 
One  Sample  Set  will  be 
sent  post  free,  and  is.  may 
be  deducted  from  above 
amounts. 

(For  Gash  with  Order.) 

Send  / or  Terms ,  etc,,  to 

jr.  t.  oigkibtson, 


JOINER,  BUILDER,  &c, 

COLLING  HAM.  NEWARK.  NOTTS. 


DELICIOUS  TEMPERANCE  DRINKS. 

MASON'S  NON-INTOXICATING  BEER.  MASON'S  WINE  ESSENCES. 


These  Essences  produce  in 
a  few  minutes  a  delicious  tem¬ 
perance  Wine  or  Cordial* 
G:  'ger,  Orange,  Raspberry.,,,. 
Black  Currant,  Lime  Fruit* 
etc.  One  T&tolespoonful 
of  Mason’s  Extract  of 
Herbs  makes  one  gallon  ot 
Splendid  Beer,  refreshing  and< 
non-intoxicating. 

A  Sample  Bottle  of  eithesr 
Essence  or  Extract  sent  ore. 
receipt  of  9  stamps,  or  a  bottler 
of  each  for  15  stamps. 

Agents  Wanted. 

NEWBALL  &  MASON, 

Nottingham. 


Technical  Education  adapted  to  the 
latest  Requirements. 

JUST  COMMENCED,  in  Monthly  Parts* 
Price  H<1. 


CASSELL’S 


lew  Technical  Educator. 


Rt.  Hon  Sir  John  Lubbock,  Bt„  M.P.,  writes:— 

“  Your  ‘  New  Technical  Educator’  seems  admirably- 
calculated  to  fulfil  its  object,  and  I  doubt  not  will  prove 
very  useful." 

Thqs.  Burt,  Esq.,  M.P.,  writes 
“  I  feel  sure  a  periodical  of  the  kind  will  be  most^  useful, 
and  you  may  rely  upon  my  doing  all  I  can  to  bring  the- 
work  under  the  notice  of  the  working  men  and  their  leaders 
with  whom  I  come  in  contact.” 

Rt.  Hon.  The  Earl  of  Meath  writes 
“  I  feel  confident  that  the  work  will  be  gladly  welcomed: 
by  all  who  are  endeavouring  to.  promote  Technical  Educa¬ 
tion.  X  trust  you  will  bring  this  useful  publication  to  the- 
notice  of  the  chairman  of  the  Technical  Education  Com¬ 
mittee  of  the  County  Councils  throughout  the  country. 


•  *  With  Part  1  is  issued  a  large  and  striking  Present¬ 
ation  Plate,  consisting  of  a  hanrtsome  reproduction 
of  “The  Industrial  Arts  applied  to  Peace,  by 
Sir  Frederick  Leighton,  P.R.A.,  reproduced  from 
the  fresco  at  South  Kensington. 


Cassell  &  Company,  Limited,  Ludgate  Hill,  London. . 
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TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


WlELHUISH'S 

CONTAINS  OVER 


LARGE 


CATALOGUE 


Mfl  Illustrations  °f  labour-saving 

QUW  ILLUJIllHllunu  T00LS  and  MACHINEg 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  /ygj 

Parcels  Post.  -Js«L/ 


AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAl  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &>  Co., 

FETTER  LAME,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J.  H.  S  K  I  IV  NT  E  R  «&&  GO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus . 

FRETWORK  FOR  AMATEURS. 

Now  Ready,  our  New  Fretwork  Catalogue  for  Season  1892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fretwood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition),  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving! 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 


SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


INDIA  RUBBER  STAMPS. 


sheet, post  free.  MONOGRAMS: 
a-letter, is.  each;  3-lettcr.2s.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.—!. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


FOST  FREE  ON  AF  ELICATION. 

CASSELL’S  CLASSIFIED  CATALOGUE, 


Volume  V.  of  The 
Amateur  commenced 
with  the  January  Part, 
1892.  Lists  43,  44, 
and  45  of  designs, 
wood,  machines, 
tools,  and  cabinet 
fittings  free.  All 
goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6d.  The  Amateur,  May, 
“92,  contains  200  New  Engravings.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONDON,  E.C. 


/th  IVEN  A.  WAY  !— Your  Name  in  n~at  Rubber  Type, 

your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 

Box,  and  Ink  Distributor  for  Sd.,  post  free;  with  Mark¬ 
ing  Ink, 

Is.  3d. 

Worth  tre¬ 
bleamount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp.  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  Od.  Watch  case,  beautifully  chased, 
with  Na  la.  ; 

other  description  of  Rubber  Stamp  half  price.  Quote  paper  and 
address  — Crystal  palace  (John  Bond's)  Gold  medal 


PATENT  OFFICE 

27  MARTINS  LANE 

LONDON. E.C. 

INVENTIONS  & TRADE  MARKS  REGISTERED 

_  PATENTS  BOUGHT  &.S0LD  ^  . 

9  MONTHS  PROTECTION  50/- 
INVENTORS  GUIDE  CRATISonAPPLICATION 


Prize  Competition 


Now  Ready,  price  10s.  Od.,  strongly  bound  in  cloth. 

Forty  Plates  on  Building 


COUPON. 

"ELECTRICITY  SUGGESTION"  COMPETITION. 

THIS  COUPON  IS  TO  BE  CUT 
OUT  by  COMPETITORS  and  PASTED 
ON  THE  FIRST  PAGE  OF  THEIR 
MS.,  AS  MENTIONED  IN  THIS  NUM¬ 
BER  OF  "  WORK." 


Construction.  By  Chas.  F.  Mitchell, 
M.S.A.,  and  revised  by  the  Technical 
Teachers  of  the  Polytechnic  Institute. 

A  List  sent  post  free  on  application. 

Cassell  &  Company,  Limited,  Ludgatc  Hill,  London. 


HOW  READY, 

The  First  Monthly  Part,  price  6d.,  oj 

CASSELL’S 

Penny  Illustrated 
Stories. 

Containing  5  New  and  Original  Stories 
by  Popular  Writers. 

Fully  Illustrated. 

Also  issued  in  WEEKLY  books,  price  id.  each,  the 
following  being  now  on  sale  : — 

His  Wife’s  Sin.  By  the  Author  of  “  Beauty  and  the 
Beast.” 

For  Greed  of  Gold.  By  Thomas  Keyworth,  Author 

ol  “  Mistress  June.” 

A  Fisherman’s  Sweetheart.  By  Herbert  Russell. 
A  Chance  Word.  By  Kate  Eyre,  Author  of  “A  Step 
in  the  Dark.” 

Jasper  Halls  Triumph.  By  the  Rev.  A.  R.  Buck- 

land,  M.A. 

The  Despick  Diamonds.  By  Thomas  Keyworth. 

To  be  followed  by 

Sin  WiU  Out.  By  C.  E.  C.  Weicall,  Author  of  “  The 
Temptation  of  Dulce  Carruthers.” 

The  Heart  Of  Fire.  By  the  Author  of  “  His  Wife's  Sin.” 
The  Story  Of  a  Curse.  By  Jennie  Chappell. 

A  Romance  Of  the  Goodwins.  By  Herbert  Russell. 
&C.  &C.  &c. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs.  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks.  Taps  and  Dies,  Saws.  Wrenches.  See,, 
&.C.,  specially  selected  from  the  best  American  Manufacturers,  theretore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  (at.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CAT  ALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d..  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203,  S 11 1  FIE  S'  li  UR  F  A  VE  V  UE,  II  .  (  '. 

(Late  of  76,  High  Hoi  born). 

Awarded  Prize  Medal  International  Inventions  Exhibition.  188^  Please  name  this  Paper  when  writing. 


i-h.p. 


Mijlives, 

MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW- CUTTING,  PLAIN  ANE 
ORNAMENTAL  TURNING,  &c. 

Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


Mechanics  of  Every  Class  who  icajit 

BEST  QUALITY  TOOLS 

should  send  to 

Hfl  Q  DflD  M  8>  High  street> 

■  UODUnllj  SOUTHAMPTON. 

List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  5d., 
which  sum  is  allowed  off  first  order  for  10s.  or  upwards. 


Printed  and  Published  by  Cassell  &  Company,  Limited,  La  Belle  Sauvaqe,  London,  E.C. 
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WORK  WORLD. 


Pneumatic  mail  transportation  through 
wrought-iron  tubes  is  becoming  general  in 
America.  *  * 

The  total  cotton  crop  of  the  world  for  1891 
is  estimated  at  12,570,000  bales,  averaging 
400  lb.  weight. 

*  * 

An  electrical  cigar-lighter  is  the  latest 
scientific  novelty.  It  is  likely  to  find  favour 
on  the  counters  of  retail  tobacconists,  etc. 

*  * 
Philadelphian  steamers  are  busy  loading 
oil  for  France.  Encouraged  by  the  low  prices 
the  oil  refinery  business  is  growing  apace. 

*  * 

The  Indian  wheat  crop  of  1892  is  officially 
reported  to  be  5,422,000  tons— the  smallest 
since  1884. 

#  * 

Skilled  workmen  who  arrive  in  America 
from  Europe  are  returned  under  the  law 
prohibiting  the  importation  of  contract 
labour.  *  * 

We  hear  of  the  invention  of  an  electric 
locomotive  capable  of  travelling  at  a  rate  of 
123  miles  per  hour.  We  look  with  interest 
for  the  actual  trial  results. 

*  * 

A  newly  invented  cotton-picking  machine 
does  as  much  work  in  two  hours  as  an 
average  farm  hand  in  a  week.  The  hardest 
problem  in  cotton-raising  is  thus  solved. 

*  * 

While  the  London,  Brighton  and  South 
Coast  Railway  are  extending  the  electric 
l-ighting  in  their  trains,  some  of  the  Northern 
lines  are  abandoning  it  and  reverting  to  older 
methods  of  illumination. 

*  * 

A  new  steel  vessel,  built  at  Barrow,  for 
the  carrying  of  oil  in  bulk,  is  pronounced  to 
be  the  finest  sailing  craft  that  ever  entered 
the  Delaware.  She  carries  about  850,000 
gallons  of  petroleum. 

#  * 

A  Spaniard  has  invented  a  pneumatic  tube 
for  the  submarine  transmission  of  letters,  by 
which  a  letter  deposited  in  the  tube  at  Rio 
de  Janeiro  would  arrive  in  Europe  during 
the  same  day.  No  details,  however,  are  given 
to  show  how  the  air  friction  in  a  small  tube 
of  such  length  is  dealt  with. 


The  largest  power  dam  ever  built  in 
America  is  now  being  constructed  across  the 
Colorado  River  at  Austin,  Texas.  It  is  in¬ 
tended  to  utilise  the  power  of  the  river  for 
electric  lighting,  railways,  water  pumping, 
and  factories.  When  completed,  it  will  be 
1,150  ft.  long,  60  ft.  high,  and  18  ft.  wide  at 
the  top.  The  up-stream  face  is  vertical,  and 
built  in  limestone  ;  the  down-stream  face  is 
of  Texas  granite,  and  the  interior  is  of  rubble 
masonry  of  small  stone  and  cement. 

*  * 

The  tallest  wrought-iron  chimney  in  Great 
Britain  has  been  erected  at  Darwen,  in 
Lancashire,  for  carrying  off  blast-furnace 
gases.  The  total  height,  including  founda¬ 
tion,  is  275  ft.  The  weight  of  ironwork  is 
114  tons  7  cwt.,  and  17,000  rivets  have  been 
used  to  connect  the  plates.  It  is  steadied 
by  twelve  foundation  bolts,  each  16  ft.  3  in. 
long  by  21  in.  in  diameter.  The  brick  lining 
is  18  in.  thick  at  the  bottom,  and  3  in.  thick 
at  the  top.  The  base-plate  is  27  ft.  6  in.  in 
diameter.  *  * 

A  new  lighthouse  has  been  erected  at 
Douglas  Head,  Isle  of  Man.  The  lantern 
which  crowns  the  tower  is  9  ft.  in  diameter 
and  7  ft.  3  in.  in  height.  It  has  a  four-wick 
burner,  which  consumes  eighteen  gallons  of 
paraffin  per  hour,  giving  a  light  of  288  candle- 
power.  The  apparatus  makes  one  i evolution 
in  thirty  seconds,  the  result  being  that  six 
beams  of  light,  following  each  other  in  rapid 
succession,  are  shown  during  a  period  of 
fifteen  seconds,  succeeded  by  a  period  of 
darkness  for  fifteen  seconds. 

*  * 

An  extensive  deposit  of  kerosene  shale  has 
been  found  at  Capertee,  New  South  Wales. 
The  shale  yields,  on  distillation,  an  average 
of  150  gallons  of  crude  oil  per  ton,  which 
latter  gives  over  60  per  cent,  of  refined 
kerosene  oil,  the  remaining  products  being 
gasoline,  benzine,  spongaline,  paraffin, 
lubricating  oil,  and  creosote  oils.  Its  gas- 
producing  capabilities  are  18,000  cubic  feet 
of  gas  per  ton,  with  an  illuminating  power 
of  thirty-eight  to  forty  candles.  The  shale 
is,  therefore,  valuable,  as  it  can  be  mixed 
with  poor  coal  for  the  manufacture  of  illumi¬ 
nating  gas.  #  * 

An  invention  that  looks  well  on  paper, 
but  might  prove  dangerous  in  practice  if 
entire  reliance  were  placed  upon  it,  is  the 
automatic  brake  for  road  vehicles  of  M.  Jules 


des  Georges.  Instead  of  tightening  the 
brake  on  the  wheel,  the  driver  has  only  to 
exert  an  effort  through  levers,  rods,  and  the 
articulated  brake-shoe,  to  bring  the  block 
into  contact  with  the  rim  of  the  wheel,  the 
rotation  of  which  tightens  the  block  through 
drawing  it  along  a  groove  in  the  shoe.  A 
spiral  spring  in  the  shoe  brings  back  the 
block  when  pressure  is  removed. 

*  * 

Cellulose  is  being  used  as  a  protecting 
shell  for  bottles,  in  place  of  the  straw  cover¬ 
ings  commonly  employed.  Sheets  of  common 
cellulose  are  stamped  with  small  oval  in¬ 
dentations,  about  1  in.  long  by  J  in.  wide  ; 
they  are  then  cut  into  strips  the  height  of  a 
wine  bottle,  and  long  enough  to  go  twice 
round  it.  These  are  rolled  round  the  bottles 
so  as  to  form  a  double  covering,  and  fastened 
at  the  top  and  bottom  with  metal  sprigs.  A 
bottle  so  packed  can  be  thrown  on  the  floor 
without  breaking.  Space  is  saved  in  pack¬ 
ing,  as  the  cellulose  takes  up  less  room  than 
straw  ;  it  is  also  cleaner. 

*  * 

In  a  new  method  of  photographing  the 
sound  of  vowels,  the  vowels  were  sung  out 
before  one  of  Edison’s  phonographs.  Im¬ 
mediately  afterward  they  were  reproduced 
very  slowly,  and  the  vibrations  recorded  by 
a  microphone.  The  latter  was  furnished 
with  a  mirror,  which  reflected  the  light  of 
an  electric  lamp  upon  a  registering  cylinder 
covered  with  sensitised  paper,  and  protected 
by  another  cylinder  with  a  small  opening, 
which  gave  passage  to  the  rays  of  light  from 
the  reflector.  By  this  means  was  obtained 
very  distinct  photographic  traces,  and  the 
constancy  was  remarkable  for  the  different 
letters.  #  * 

An  interesting  collection  of  English  tram¬ 
way  and  railway  rails  of  the  earliest  and 
latest  types — from  1767  to  1892— has  been 
forwarded  to  the  Chicago  Exhibition. 
Amongst  others  are  sections  of  cast-iron 
rails  laid  in  Wales  in  1767,  upon  which 
locomotives  ran  in  1804  ;  edge  rails  laid  in 
1879  in  Loughborough  ;  edge  rails  laid  in 
1793,  and  used  continuously  for  ninety-nine 
years,  presented  by  the  Duke  of  Rutland  ; 
wrought-iron  rail  laid  in  cast-iron  chairs  at 
Swannington  in  1820 ;  and  a  specimen  of 
the  Liverpool  and  Manchester  Railway  rail 
on  which  was  made  the  famous  locomotive 
test  which  resulted  in  the  victory  of  Stephen¬ 
son’s  “  Rocket.” 
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BOOT  AND  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

Stitching,  and  the  Action  of  the  Stitching 
Awl— The  Wat  the  Channel  is  Laid  Down 
— How  to  Fix  the  Sole-piece  on — The  Wat 
to  Make  the  Split-lifts — Their  Proper 
Place  in  the  Heel. 

Stitching,  and  the  Action  of  the  Stitching 
Awl. — Previous  to  commencing  to  stitch, 
run  the  fudge  wheel  round  the  welt.  This 
will  make  an  impression  upon  it  somewhat 
like  a  stitch  ;  then  while  stitching — if  the 
awl  be  carefully  put  into  each  mark  of  the 
wheel — you  will  be  able  to  set  a  nice,  regular 
stitch. 

In  making  a  boot  for  your  own  feet,  you 
need  not  necessarily  stitch  the  waist,  or  even 
the  fore-part.  It  is,  however,  better  to  do 
so,  since  it  makes 
the  work  so  much 
more  solid.  Anyway, 
should  you  wish  to 
sew  them,  either  for 
quickness  or  because 
you  find  at  first  any 
difficulty  in  using  the 
stitching  awl,  you 
will  find  the  seam 
will  be  made  much 
stronger  by  using  a 
small  sewing  .awl, 
the  side  of  which 
you  have  rubbed  off 
a  little  on  the  emery 
stick. 

Stitching  is  the 
stronger,  because 
you  can  get  the 
stitches  closer  to¬ 
gether  than  in  sew¬ 
ing,  and,  owing  to 
the  shape  of  the  awl 
and  the  way  it  is 
used,  a  much  smaller 
hole  is  made. 

Before  putting  the 
awl  in  for  the  first 
time,  place  the  strap 
over  the  left  knee 
and  waist  of  the  boot. 

The  boot  should  lay 
on  the  lap  while  the 
legs,  or  knees,  are 
held  quite  firmly  to¬ 
gether  :  the  toe  must 
be  towards  you,  with 
the  upper  to  the 
right  and  the  sole  to 
the  left,  when,  with 
the  thumb-nail  of  the 
left  hand,  the  channel  can  be  opened  for 
about  2  in.  This  is  to  prevent  the  awl 
from  cutting  or  notching  the  thin  piece 
of  grain  which  was  cut  up  to  form  this 
channel.  This,  if  cut  about,  would  be¬ 
come  very  unsightly  when  laid  down  and 
finished. 

It  will  be  seen  by  Fig.  1  that  the  stitch¬ 
ing  awl  is  put  into  a  similar  handle  to  the 
sewing  awl,  only  it  is  a  little  smaller.  It  is 
an  instrument  made  like  the  sewing  awl, 
but  the  point  is  flat  the  reverse  way,  and 
more  square;  in  fact,  it  is  often  called  a 
square  awl.  It  is  constructed  so  that  when 
it  is  in  the  handle,  as  seen  at  a,  the  point 
shall  have  a  certain  drop  or  pitch,  as  at  b  to 
c.  This  makes  it  handy  to  get  into  awkward 
places,  and,  by  pressure  on  the  handle,  a 
power  is  secured  which  it  would  otherwise 
be  hard  to  obtain.  The  action  of  this  awl 
is  peculiar.  It  must  not  be  wriggled,  as  the 
sewing  awl  is,  but  passed  right  through  by 
one  rapid  and  almost  straight  jerk,  the  boot 


being  held  exceedingly  firm,  or  the  awl  will 
break. 

Now,  assuming  you  have  stitched  or  sewn 
the  waist,  let  us  see  how  to  stitch  the  fore¬ 
part,  this  being  the  point  where  you  set  the 
fudge  on  the  welt.  The  left  thumb  is  pressed 
against  A  (Fig.  2),  just  beyond  where  the  awl 
is  coming  out,  as  shown  by  b.  The  awl  is 
laid  on  the  upper,  as  seen  at  b  (Fig.  1)  and 
c  (Fig.  2),  with  the  point  against  the  flat 
of  the  welt.  It  must  then  be  pushed  through 
by  one  sharp  push,  just  dropping  the  elbow 
while  doing  so,  sending  the  point  through 
to  the  other  side  of  a,  and  seeing  that  it 
comes  out  quite  in  the  pit  of  the  channel. 
Then  it  must  be  pulled  out  just  as  quickly, 
and  in  the  same  way,  but  this  time  raising 
the  elbow  while  doing  so. 

The  way  the  stitch  is  set  depends,  to  some 


Boot  and  Shoe  Making'.  Fig.  1.  -Stitching  Awl,  showing  how  it  is  put  into  Handle.  Fig.  2. — Section 
of  Boot,  illustrating  how  the  Channel  is  cut,  and  how  and  where  the  Boot  is  stitched.  Fig.  3. — 
The  way  the  Stitch  is  thrown  and  pricked  up.  Fig.  4. — Showing  how  the  Channel  is  laid  down 
and  the  Seat  Stitch  picked  out.  Fig.  5. — The  Method  of  splicing  and  putting  Seat  Piece  on. 
Fig.  6.  How  the  Split-lifts  are  split.  Fig.  7.— The  way  they  are  turned.  Fig.  8. — Their  place 
in  the  Heel. 


extent,  upon  whether  the  work  is  to  be 
“pricked  up,”  “fudged,”  or  left  plain,  which 
is  called  a  “  blind-welt,”  or  the  stitch  sunk  in 
order  that  the  welt  maybe  fudged  to  imitate 
stitching.  For  the  two  former,  the  stitch 
will  have  to  be  set  up  boldly  by  over-casting 
the  stitch,  and  by  letting  the  end  of  the 
thread  in  the  right  hand  pass  under  the 
stitch  during  the  whole  time  it  is  being  set, 
as  at  a  (Fig.  3),  until  it  is  finally  pulled  to 
the  same  tension  as  the  other  stitches. 

The  three  perpendicular  lines  at  b  show 
the  mark  of  the  fudge  wheel,  and  where  the 
awl  is  to  be  put  in  each  time.  The  part  at 
c  is  left  plain  to  show  how  the  stitch  is  each 
time  thrown  the  same  way. 

If  the  stitch  is  to  be  left  plain,  the  stitch 
and  thread  can  have  the  reverse  action,  and 
so  much  care  need  not  be  taken  with  it.  I 
would  say,  however,  always  try  your  hand  at 
the  stitch  shown  in  Fig.  3,  since,  as  it  wants 
learning,  this  is  the  best  place  to  get  the 
practice.  If  you  require  to  sink  the  stitch  in 


order  to  fudge  it,  take  the  sewing  awl  and 
lay  it  on  the  upper  as  though  you  were  going 
to  sew.  With  the  point  just  against  the 
welt,  draw  it  the  whole  way  round  the  welt 
from  c  to  d  (Fig.  2),  letting  it  cut  a  channel 
in  the  welt  just  the  depth  of  the  grain,  and 
precisely  in  the  same  place  as  where  the- 
stitches  are  to  be  set. 

You  can  now  go  on  with  the  stitching,, 
opening  the  channel  with  the  left  thumb¬ 
nail  at  about  every  inch  or  so,  at  the  same 
time  not  forgetting  to  put  a  little  wax  on 
the  thread  on  the  left  side.  This  process 
you  continue  the  whole  way  round,  pulling 
the  nail  at  e  out  when  you  come  to  it.  It 
will  be  seen  that  it  is  placed  in  the  channel1 
to  prevent  a  mark  or  hole  at  f,  where  the 
tack  is  generally  put,  and  a  peg,  or  piece  of 
leather,  is  added  afterwards  to  fill  up. 

The  Way  the  Chan¬ 
nel  is-  Laid  Down. — 
After  the  boot  is- 
stitched,  the  stitches 
that  lay  in  the  chan¬ 
nel  must  be  rubbed 
down  the  whole  way 
round  with  a  piece 
of  bone,  and  then  a 
little  paste  is  ap¬ 
plied  here  and  there, 
and  rubbed  in,  so- 
that  there  is  a  thin, 
uniform  coat  all¬ 
round  inside  the 
§|  channel.  This  is  done 
by  placing  a  piece  of 
old  soft  rag  over  the- 
right  thumb,  and 
putting  the  nail  in. 
the  channel  and  rub¬ 
bing  it  up  and  down 
the  channel  from  one 
end  to  the  other.  The 
boot  is  held  between 
the  knees,  heel  to¬ 
wards  the  worker, 
and  the  channel  is 
lightly  laid  down  by 
passing  the  smooth- 
side  of  an  old  file 
over  it  from  a  to  b. 
(Fig.  4),  holding  the 
file  one  end  in  each- 
hand,  and  taking 
strokes  from  a  to  c, 
and  d  to  E,  and  so  on.. 
Give  the  file  an  out¬ 
ward  direction,  as 
indicated  by  the 
arrow,  by  starting 
at  f,  on  file,  and 


finishing  at  g.  This  will  throw  the  narrow 
margin  of  grain — made  in  the  cutting, 
of  the  channel — over  the  edge  as  a  burr. 
This  is  thrown  back  again  by  the  action 
of  the  back  of  the  knife  on  the  edge  of 
the  sole,  as  was  done  with  the  file  on  the= 
top.  Then  the  boot  is  turned  round,  and 
the  knife  is  held  in  the  right  hand  and  the 
boot  in  the  left,  the  blade  of  the  knife  being 
flat  on  the  sole.  Id  this  position  it  is  passed 
round  to  cut  off  this  burr  level  with  the  top- 
of  the  sole.  The  sole  is  then  slightly  damped 
entirely  over,  and  rubbed  down  with  a 
long-stick — a  piece  of  round  boxwood  about 
a  foot  long,  made  very  smooth  by  rubbing 
with  fine  sandpaper.  The  sole  is  worked 
down  by  well  rubbing  first  the  seam  all  round 
as  at  H,  and  the  centre  afterwards.  It  must 
be  passed  over  the  leather  briskly,  but  not 
so  much  as  to  generate  heat  and  so  injure 
the  grain.  For  this  process  the  boot  has  to- 
be  held  firmly  between  the  knees,  using  the 
long-stick,  one  end  in  each  hand,  as  the  file- 
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Each  end  must  be  at  right  angles  with  the 
channel,  and  the  rubbing  done  with  the 
centre  of  it,  as  at  h.  When  this  is  accom¬ 
plished,  and  the  bottom  is  smooth,  the 
stitches  on  the  welt  can  be  very  lightly 
rubbed  down  with  the  bone,  and  the  sole 
also  hammered  all  over  until  it  is  perfectly 
even.  For  the  waist  a  round-headed  hammer 
is  necessary,  this  part  being  nicely  ham¬ 
mered. 

How  to  Fix  the  Sole-piece. — The  point 
of  the  sewing  awl  is  dipped  into  a  piece  of 
soap  so  that  the  wax  of  the  thread  will  not 
stick  to  it.  It  is  then  passed  under  the  stitch 
of  the  rest  as  at  i.  It  must  not  be  put 
through  very  far,  only  sufficiently  to  make 
the  stitches,  that  were  tight  before,  just  lay 
a  little  way  from  the  upper,  as  at  i,  j.  The 
edge  of  the  sole,  at  the  end,  K,  is  filed  a 
little  to  throw  the  grain  up  and  make  it 
smooth,  and  the  piece  of  leather  that  is  to 
make  the  sole-piece  must  be  cut  straight  at 
one  side,  and  filed  in  a  way  shown  at  K. 
These  two  ends  are  pasted  and  put  together, 
and  a  nail  is  placed  as  at  a  (Fig.  5),  with 
about  five  pegs  driven  in,  and  two  in  the 
sole,  as  indicated  by  the  dots  on  top.  The 
piece  then  wants  paring  up  at  the  dotted 
line  to  the  shape  required,  leaving  plenty  of 
stuff  all  round  to  cover  the  stitch.  It  should 
overhang  the  stitches  about  a  quarter  of  an 
inch,  not  more.  A  little  angular  piece  must 
now  be  taken  off  round  to  the  second  or 
inside  dotted  line,  and  for  about  a  third  or 
bare  half  of  the  substance  of  the  leather. 
The  nail  is  drawn  out,  and  the  tops  of  the 
pegs  taken  off,  at  the  same  time  cutting  away 
the  grain  of  the  leather  quite  round  them  : 
in  fact,  from  the  whole  of  the  top,  from  B  to  c, 
being  careful  to  take  most  away  where  the 
pegs  are  fixed.  These  should  be  half  an  inch 
from  the  edge  all  round,  and  when  the 
cutting  away  has  been  done  it  can  be  rasped 
to  make  it  rough,  though  fairly  level. 

The  Way  to  Make  the  Split-lift. — The 
split-lifts  are  made  from  a  piece  of  butt 
leather,  generally  first-cut,  as,  while  it 
requires  to  be  tight,  it  must  at  the  same 
time  be  supple.  The  leather  should  be  about 
7  in.  long,  and  say  1  in.  wide.  Such,  with 
splitting  down  the  centre  while  quite  wet, 
makes  a  pair.  The  splitting  is  done  as 
follows  : — Place  the  leather  on  a  board, 
grain  side  up,  and  while  the  board  is  on  the 
knees,  put  the  left  hand  upon  the  board, 
letting  the  thumb  rest  at  A  and  the  little 
finger  at  B  (Fig.  6).  With  the  first,  second, 
and  third  fingers  press  very  hard  upon  the 
leather  (to  keep  it  firm  on  the  board),  as  at 
point  c.  The  knife  is  then  held  in  a  slant¬ 
ing  position,  so  that  when  it  is  put  in  at  D, 
on  top,  it  will  come  out  at  e  on  the  other 
side.  In  this  way  the  knife  is  drawn  along 
the  dotted  line,  d,  until  reaching  f,  bearing 
in  mind  that  the  point  must  come  out  on 
the  other  side  along  the  dotted  line,  c, 
to  A.  Then  you  secure  two  pieces  of  leather, 
as  A  B  (Fig.  7),  which  should  be  quite 
wedge-shaped,  as  shown.  If  you  have  not  suc¬ 
ceeded  in  this  while  splitting,  you  must  trim 
them  up  afterwards.  One  is  then  laid  on 
the  lap-iron  with  the  thin  edge  towards  the 
worker,  as  shown  in  the  diagram.  The  left 
thumb  is  placed  upon  a,  and  the  right  upon 
B,  with  thumb-nails  towards  you,  the  hands 
back  to  back,  and  the  two  forefingers  against 
c  and  d.  In  this  way  the  thumbs  can  be 
pressed  very  hard,  and  the  two  ends  brought 
round  to  e  and  f.  This  will  make  the  thin 
edge  pucker  up  in  the  centre,  as  G  and  H, 
but  these  are  hammered  down  flat  by  tap¬ 
ping  down  round  the  centre  while  you  hold 
the  two  ends  between  the  thumb  aud  finger 
of  the  left  hand.  Thus  one  split-lift  is  made, 


and  the  process  must  be  repeated  for  the 
other. 

Although  the  split-lifts  must  be  cut  (or 
split)  while  wet,  it  is  best  to  let  them  dry  a 
little  prior  to  blocking  them  on  the  lap-iron. 
When  this  is  done,  you  will  find  that  in 
drying  they  open  a  little  at  the  ends,  as 
shown  by  the  dotted  lines.  For  this  reason 
the  ends  are  held  together  in  order  that  they 
may  dry  the  proper  shape. 

Their  Proper  Place  in  the  Heel  — The  heel, 
as  you  left  it  in  Fig.  5,  was  rasped  off  and 
made  rough.  This  is  done  so  as  to  receive 
a  thin  coat  of  paste  all  round  the  same  width 
as  the  split- lift,  which  is  rasped  on  one  side 
and  treated  similarly.  It  is  then  put  on  the 
sole,  as  shown  in  Fig.  8,  the  boot  being  held 
firmly  on  the  knees  by  the  strap  passing  over 
the  waist  and  between  the  knees,  while  the 
heel  end  is  on  the  right  and  the  toe  on  the 
left  knee. 

The  edge  of  the  split-lift  is  fixed  just  flush 
with  the  edge  of  the  centre  of  the  seat-piece 
at  A,  and  a  peg  driven  in.  Another  is  put 
in  at  B,  and  one  at  c,  then  one  at  d,  and 
another  at  e.  This  will  keep  it  in  its  place 
while  another  is  put  in  between  each  of 
these,  but  they  must  all  be  placed  as  far 
away  from  the  edge,  or  as  near  the  centre, 
as  the  thickness  of  the  split-lift  will  admit. 

It  is  then  nicely  pared  round.  The  outside 
corner  (if  a  gent’s,  or  lady’s  square  heel  boot) 
should  be  left  square,  while  towards  the 
back  and  inside  corner  it  can  slant  in  some¬ 
what.  Then  the  tops  of  the  pegs  may  be  cut 
off  and  the  top  rasped  as  was  the  seat ;  also 
remove  the  two  ends  just  over  the  mark,  F. 
In  doing  so,  slip  a  piece  of  zinc  under  the 
end  previous  to  cutting,  so  that  you  do  not 
cut  the  grain  of  the  sole  in  the  process. 


VULCAN  TORCH. 

For  artisans  the  vulcan  torch,  as  illustrated 
herewith,  will  be  found  useful — if  they  can 
get  it  imported  from  America.  It  is  re¬ 
ferred  to  as  burning  76°  naphtha,  and  at  a 
cost  of  less  than  one  half¬ 
penny  will  generate  2,000° 
of  heat,  and  maintain  a  steady 
blast  for  one  hour  and  thi  ty 
minutes.  It  is  absolutely  safe 


Vulcan  Torch. 


and  extremely  simple,  little  likely  to  get  out 
of  order,  and  can  be  taken  apart  and  carried 
in  the  pocket.  It  has  proved  invaluable 
to  railroad  men,  coppersmiths,  tinsmiths, 
plumbers,  gas-fitters,  carriage  and  waggon 
builders,  machinists,  and  constructors  of 
electric  subways,  etc.  It  is,  too,  unequalled 
for  burning  off  paint. 


When  electric  light  mains  of  uncovered 
copper  are  laid  in  underground  culverts, 
the  wires  should  be  stretched  taut  over  the 
best  quality  insulators  placed  14  yards  apart, 
and  the  culverts  be  made  impermeable  to 
water  and  to  gas. 


HISTORIC  LINKS  IN  THE  PROGRESS 
OF  ELECTRICAL  SCIENCE. 

BY  H.  JOHNSON. 

Properties  of  Amber— Mythic  Origin  Attrib¬ 
uted  to  Amber  —  The  Lodestone— Thales 

and  the  “Soul”  of  Amber  —  Researches 

and  Wisdom  of  Thales. 

It  is  proposed  to  present  in  these  papers  a 
brief  account  of  the  chief  events  and  dis¬ 
coveries  in  the  history  of  electrical  science. 
No  attempt  will  be  made  to  explain  any  of 
the  phases,  theories,  laws,  mechanical  con¬ 
trivances,  or  practical  results  connected  with 
the  science,  whilst  technicalities  will  be 
avoided  as  far  as  possible.  Epoch-making 
occurrences  and  discoveries,  and  important 
contributions  towards  the  development  of 
the  subject,  will  receive  due  prominence; 
but  to  chronicle  all  the  experiments  which 
took  place  prior  to  each  distinct  advance, 
and  to  mention  all  the  industrious  workers 
who  sought  to  increase  the  sum  of  electrical 
knowledge,  is  not  within  the  scope  of  these 
articles.  The  progress  made  during  the  last 
ten  years  has  not  only  created  a  widespread 
interest,  but  has  demonstrated  the  fact  that 
electric  force  contains  the  promise  of  be¬ 
coming  the  most  useful  phenomenon  ever 
brought  under  the  control  of  man. 

The  attractive  properties  of  amber  when 
rubbed  formed  the  first  intimation  of  the 
existence  of  electric  force.  Who  first  ob¬ 
served  such  properties  it  is  impossible  to 
say.  Perhaps  some  fisherman  in  far-off 
ages,  wandering  along  the  shores  of  Asia 
Minor,  picked  up  a  piece  of  the  beautiful 
fossil-resin,  and  found  to  his  surprise  and 
annoyance,  when  polishing  it,  that  particles  of 
dust  and  litter  would  persist  in  clinging  to  it 
as  fast  as  he  proceeded  with  the  operation.  Or, 
perhaps,  the  Queen  of  Syra,  who,  according 
to  Homer,  received  a  present  of  a  gold  and 
amber  necklace  from  Phoenician  chiefs,  dis¬ 
covered  the  secret  power  of  the  much-admired 
gems.  Flektron,  the  Greek  name  of  amber, 
is  supposed  to  be  derived  from  elektor,  the 
beaming  sun.  Fable  teLs  us  that  when 
Phaethon  was  hurled  into  the  river 
Eridanus,  for  his  youthful  rashness  in 
attempting  to  drive  the  solar  chariot,  his 
three  sisters  were  so  afflicted  at  his  loss  that 
the  gods  changed  them  into  poplars  on  the 
banks  of  the  river,  and  their  tears,  which 
flowed  continuously,  into  amber  as  they 
dropped  into  the  stream.  Herodotus  says 
that  in  this  river  amber  abounded.  It  was, 
however,  obtained  in  other  places— Liguria 
and  on  the  shores  of  the  Baltic  :  a  fact  which 
rather  weakens  the  force  of  the  myth,  unless 
it  happened  that  enterprising  merchants  ex¬ 
ported  the  golden  tears  to  distant  parts,  and 
made  gain  of  the  sisters’  grief. 

The  lodestone,  with  its  attractive  proper¬ 
ties,  was  also  known  to  the  ancients.  It 
was  to  be  found  at  Heraclea  and  at  Magne¬ 
sium,  from  which  name  came  the  words 
magnet  and  magnetism.  According  to 
another  version,  the  words  originated  with 
a  poor  shepherd  named  Magnes,  being  de¬ 
tained  on  Mount  Ida  by  the  nails  in  his 
boots. 

Under  whatever  circumstances  the  secret 
power  of  amber  first  became  known,  it 
evidently  failed  to  awaken  any  profound 
attention. 

Thales  (600  b.c.)  of  Miletus,  the  “  water 
philosopher,”  and  the  “father”  of  electri¬ 
cians,  is  accredited  with  handing  down  to 
the  ages,  through  his  disciples,  original  ob¬ 
servations  of  the  phenomena  which  amber 
exhibits.  He  believed  that  almost  every¬ 
thing  was  possessed  of  a  god  or  dmmon, 
and  to  this  “  spiritual  ”  cause  he  ascribed 


596 


WORK. 


[No.  194 — December  3,  1892. 


the  peculiar  power  of  amber.  He  also  be¬ 
lieved  that  the  properties  of  the  lodestone 
had  a  similar  origin. 

To  Thales  were  attributed  a  good  many 
discoveries  and  speculations.  He  believed 
that  water  was  the  origin  of  all  things,  that 
earth  is  ouly  water  condensed,  and  air 
water  rarefied.  He  was  the  first  to  predict 
the  eclipse  of  the  sun  ;  and  he. “defined  the 
magnitude  of  the  sun,”  says  Diogenes  Laer¬ 
tius,  “as  being  720  times  as  great  as  that  of 
the  moon.”  He  said  the  earth  was  in  the 
middle  of  the  world,  and  moved  round  its 
own  centre,  the  sea,  upon  which  it  was 
poised,  being  the  cause  of  its  motion.  He 
discovered  the  Lesser  Bear, 
defined  the  seasons,  and 
divided  the  year  into  365 
days.  He  was  the  first  to 
describe  a  right-angled  tri¬ 
angle  in  a  semicircle,  and 
sacrificed  an  ox  in  honour 
of  the  discovery.  When  in 
Egypt,  learning  geometry 
from  the  priests,  he  mea¬ 
sured  the  heights  of  the 
Pyramids  from  the  dimen¬ 
sions  of  their  shadows.  He 
was  “a  person  who  spoke 
little  and  thought  much.” 

He  originated  the  famous 
apothegm  “Know  thyself,” 
which  was  afterwards  en¬ 
graved  on  a  plate  of  gold 
and  placed  in  the  Temple 
of  Apollo.  He  founded  at 
Miletus  the  Ionic  School  of 
Philosophy,  and  was  the  first 
to  affirm  the  immortality 
of  the  soul.  No  wonder 
that  —  for  all  his  varied 
knowledge  and  wisdom — he 
was  placed  at  the  head  of 
the  seven  wise  men  of 
Athens.  The  saying  that 
“no  man  is  a  hero  to  his 
valet”  was  verified  in  his 
case.  One  day  he  fell  into 
a  ditch,  and  his  aged  female 
domestic  impertinently  re¬ 
proached  him.  “Do  you 
think,”  said  she,  “you  can 
understand  what  is  in 
heaven  when  you  can’t 
understand  what  is  under 
your  feet  ?  ”  He  was  one 
of  the  world’s  greatest 
workers,  and  lived,  some 
say,  until  he  was  nearly 
ninety.  On  his  tomb  were 
inscribed  the  words  : — 

“You  see  this  tomb  is  small— 
but  recollect 

The  fame  of  Thales  reaches  to 
the  skies.” 

His  statue,  erected  by  the  proud  Milesians, 
bears  this  tribute  : —  “  Miletus,  fairest  of 
Ionian  cities,  gave  birth  to  Thales,  great 
astronomer,  wisest  of  mortals  in  all  kinds 
of  knowledge.” 

It  is  probable  that  his  keen  observations 
of  the  properties  of  amber  and  of  the 
lodestone  formed  the  foundation  of  much 
of  his  philosophical  teaching. 

In  my  next  paper  I  shall  hope  to  speak 
of  Gilbert’s  discoveries,  Robert  Boyle,  and 
Sir  Isaac  Newton  ;  Conductivity,  Attraction 
and  Repulsion,  the  Leyden  jar,  etc. 


AN  ORGAN  FOR  THE  COTTAGE. 

BY  MARK  WICKS. 

Bequirements —  Specification  —  Cheap  Pipes — 
Size  of  Instrument  —  Tone  Lengths  of 
Pipes. 

In  designing  an  instrument  which  shall 
satisfy  the  requirements  of  those  whose 
apartments  are  small,  it  is  necessary  that 
certain  conditions  should  receive  due  con¬ 
sideration.  These  conditions  are  : — (a)  The 
instrument  must  be  contained  in  the  smallest 
amount  of  space  which  will  permit  the  pipes 
to  give  a  good  tone.  ( b )  It  must  at  the  same 
time  have  a  fair  variety  of  stops,  (c) 


the  list  of  stops  comprised  in  this  small 
space  will  show  that  the  second  condition 
has  not  been  neglected. 


Stops. 


to  Tenor  C 


Tone  Number 
length,  of  pipes. 


8  feet 
4 

8  „ 

8 

8  „ 

4  „ 


56 

56 

56 

56 

12 

12 


Do  not  construct  solid  doors  of  two  kinds 
of  hard  wood,  as  the  action  of  the  atmosphere 
on  one  or  the  other  will  cause  the  door  to 
warp. 


Pig.  1.— A  Cottage  Organ. 

Having  regard  to  the  thinness  of  the  walls 
separating  one  house  Iron)  another,  the  in¬ 
strument  must  not  be  noisy,  or  it  will  be 
a  nuisance  to  neighbours,  and  result  in  dis¬ 
cord  instead  of  harmony,  (d)  The  cost  of  : 
building  must  be  moderate. 

Having  caret ullyconsidered  certain  schemes 
which  have  suggested  themselves  to  me,  I 
have  arrived  at  the  conclusion  that  the 
following  specification  will  most  satisfac¬ 
torily  meet  the  several  conditions  which  I 
have  laid  down,  as  I  will  hereafter  indicate. 
It  complies  with  the  first  of  the  conditions, 
as  the  extreme  size  of  the  instrument  is 
about  4  ft.  6  in.  or  4  ft.  8  in.  wide.  2  ft.  3  in. 
deep  (not  reckoning  the  projection  of  the 
keyboard,  as  that  need  not  be  taken  into 
account,  owing  to  the  keyboard  being  made 
to  slide  in  like  a  drawer  when  not  in  use), 
and  from  8  ft.  to  9  ft.  high.  A  glance  at 


1.  Dulciana 

2.  Flute  „ 

3.  Gamba,  or  Gemshom  ,, 

4.  Vox  Angelica  ,, 

5.  Stopped  Diapason  Bas3 

6.  Flute  ,, 

7.  Octave  coupler  throughout  the 

entire  compass  (48  pipes).  - 

Total  ...  248 

The  pipes  being  made  of  small  scale  will 
secure  the  necessary  quietness  of  tone, 
whilst  the  stops  selected  ensure  that  there 
will  also  be  sweetness  and 
variety. 

There  now  remains  only 
one  more  condition,  and  I 
think  readers  will  admit  that 
I  meet  it  in  a  very  satis¬ 
factory  manner.  The  most 
expensive  item  in  an  organ 
is  the  music-producing  part, 
namely,  the  pipes.  To  pur¬ 
chase  a  complete  set  for 
this  instrument  would  cost 
about  £25  or  £30,  according 
to  their  quality  ;  but  if  made 
according  to  my  instruc¬ 
tions,  the  outside  cost  will 
not  be  more  than  £2,  and 
may  quite  possibly  be  very 
much  less.  “  How  is  it 
done?”  Well,  the  secret 
simply  is  that  you  can  make 
pipes  of  paper,  which  will 
satisfy  the  most  fastidious 
as  regards  tone  and  appear¬ 
ance.  Besides  being  very 
cheap  to  make,  they  are 
only  about  one-sixteenth  or 
one-twentieth  of  the  weight 
of  wood  or  metal  pipes, 
which  is  another  desidera¬ 
tum  in  an  instrument  that 
may  have  to  be  shifted  from 
one  house  to  another.  Added 
to  this,  the  process  of  manu¬ 
facture  is  so  simple  that  it 
may  be  easily  acquired  by 
the  older  boys  and  girls  in 
a  family,  who  may  thus  help 
their  father  in  the  work 
whilst  he  is  engaged  on  the 
more  laborious  portions  of 
it.  All  the  hard  work  of 
sawing,  planing,  and  jointing 
of  wood  is  dispensed  with. 

But  whilst  pointing  out 
the  advantages  of  this  ma¬ 
terial  I  do  not  propose  to 
neglect  the  requirements  of 
those  of  my  readers  who, 
being  skilled  workers  in 
wood,  are  likely  to  prefer  making  their  pipes 
of  that  material.  But  I  do  say  that  even  the 
most  skilled  cabinet-maker  or  joiner  would 
find  a  great  saving  both  in  time  and  money 
if  he  adopted  paper  for  his  pipes;  whilst 
the  amateur,  who  may  be  a  novice,  will 
be  eutirely  relieved  of  what  is  rather  a 
difficulty  to  such  persons :  namely,  the 
making  of  long  glue  joints,  which  are  re¬ 
quired  in  the  larger  wood  pipes,  and  which 
must  be  well  done  if  the  pipes  are  not  to  be 
a  failure. 

Metal  pipes  I  do  not  propose  to  deal  with, 
as  they  require  so  much  skill  to  make  that 
it  would  not  be  worth  anyone’s  while  to  devote 
the  time  and  money  necessary  to  its  acquire¬ 
ment,  merely  in  order  to  build  a  small  organ 
such  as  I  am  describing.  It  would  be  much 
cheaper,  and  very  much  more  satisfactory,  to 
purchase  such  pipes  from  organ  builders. 
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On  glancing  again  at  the  list  of  stops  it  will 
i  be  seen  that  pedals  are  not  mentioned.  They 
are  not  required  for  so  small  an  organ, 
being  too  noisy,  and  as  they  would  take  up 
a  considerable  amount  of  room  they  are, 
for  those  reasons,  excluded  from  our  con¬ 
sideration. 

The  complete  instrument  only  requires 
about  the  same  amount  of  floor  space  as  a 
moderate-sized  harmonium,  although  it 
must  be  remembered  that  it  will  appear 
much  larger  on  account  of  its  height.  This 
result  is  obtained  by  bringing  the  stopped 
diapason  pipes  to  the  front,  so  that  they 
form  a  part  of  the  casing.  All  the  other 
pipes  are  enclosed  in  a  swell-box,  and  greater 
expression  will  thus  be  attainable  in  playing 
the  instrument.  The  lowest  notes  of  the  other 
stops  are  planted  off  the  soundboard  at  the 
ends  of  the  instrument,  with  the  view  of 
keeping  down  the  height  as  much  as  possible, 
but  the  same  end  may  be  obtained,  without 
any  planting  off,  by  making  the  lowest  four 
or  six  notes  of  stops  numbers  1,  3,  and  4,  of 
stopped  (shortened)  pipes  instead  of  open 
pipes. 

But  for  some  of  my  readers  even  the 
small  sizes  now  given  may  be  too  large,  and 
in  their  case  I  would  suggest  that  the 
Gamba  stop  should  be  omitted  :  thus  re¬ 
ducing  the  depth  of  the  instrument  by 
about  3  in.  If  the  organ  is  still  too  large 
:  the  Vox  Angelica  might  be  left  out,  or  the 
|  treble  stops  carried  down  from  middle  c  to 
!  tenor  c,  with  stopped  pipes  instead  of  open 
ones.  This  would  reduce  the  height  of  the 
I  instrument  to  about  7  ft.,  and  the  width  to 
about  4  ft.  4  in.  ;  but  I  must  not  be  under¬ 
stood  as  recommending  the  substitution  of 
stopped  pipes.  Open  pipes  and  the  original 
specification  would  give  a  much  more  satis¬ 
factory  result  from  a  musical  point  of  view. 

It  may  be  convenient  that  I  should  here 
explain  what  is  meant  by  8-foot  tone  in 
connection  with  pipes.  An  open  pipe  8  ft. 

;  long  would  give  the  note  c  c,  which  is  the 
lowest  note  on  the  ordinary  organ  keyboard, 
and  all  pipes  belonging  to  that  stop  would 
i  be  termed  8-foot  tone.  .  The  8-foot  tone  is, 
i  in  fact,  the  ordinary  unison  scale  or  gamut, 
and  from  this  it  follows  that  any  pipe 
sounding  the  note  0  c  when  that,  key  is 
i!  pressed  is  termed  an  8-foot  toned  pipe.  A 

i  stopped  pipe  to  sound  that  note  would  only 

ii  require  to  be  4  ft.  long,  yet  it  is  termed. an 
8-foot  toned  pipe.  The  stopped  pipes  being 
only  half  the  size  of  open  ones  sounding 
the  same  notes  enables  us  to  reduce  the 
height  of  an  instrument  by  introducing 
them  in  the  place  of  open  pipes  for  the 
lower  notes  of  the  scale,  but  as  they  do  not 

1  sound  nearly  so  loud  as  open  pipes  they 
must  not  be  too  largely  used,  or  the  balance 
of  the  tone  between  treble  and  bass  will  be 
destroyed.  A  stop  sounding  an  octave 
j  above  the  unison  is  called  a  4-foot  toned 
stop,  and  one  sounding  two  octaves  above  is 
called  a  2-foot  toned  stop,  and  the  length  of 
the  pipes  on  the  c  c  channel  would  be  4  ft. 
and  2  ft.  respectively  if  open  pipes ;  but 
only  2  ft.  and  1  ft.  if  stopped  pipes..  Pipes 
sounding  an  octave  below  the  unison  are 
termed  16-foot  toned  stops,  and  those 
sounding  two  octaves  below  are  called  32-foot 
toned  stops,  the  latter  being  only  used  on  the 
pedal  organ  in  unusually  large  instruments. 

I  give  a  drawing  of  the  organ  as  it  may  be 
made  to  appear  when  finished,  and  will 
commence  instructions  in  actual  work  in  my 
next  chapter. 

The  intervening  time  can  be  usefully  em¬ 
ployed  by  my  readers  in  maturing  their 
plans  in  the  light  of  the  foregoing  sugges¬ 
tions. 


GOLD  EXTRACTING  IN  VICTORIA. 

Gold  extracting  in  Victoria  is,  all  things 
considered,  carried  on  at  a  loss,  and,  with 
the  exception  of  some  fortunate  speculators, 
the  public  would  gain  if  most  of  the  mines 
were  abandoned. 

Two  things  are  absolutely  essential  for 
the  mining  industry  in  Victoria  to  become 
remunerative  : — 

1.  A  great  reduction  in  the  high  salaries 
of  gold  miners. 

2.  A  more  economic,  and  particularly  a 
more  effective,  method  of  extracting  the 
precious  metal  than  that  of  amalgamation 
by  mercury,  as  practised  at  the 
present  time.  With  this  object 
the  Government  of  Victoria 
sent  an  expert  to  Germany  to 
study  the  method  of  extraction 
called  by  the  name  of  its  in¬ 
ventor,  “  Luhrig.” 

It  is  not  yet  possible  to  ex¬ 
press  an  opinion  about  the 
chances  of  success  presented 
by  the  application  of  this 
method  to  the  auriferous 
quartzous  rocks  of  Victoria. 

The  following  table  speaks  for 


tube  upon  which  the  camera  is  mounted. 
This  camera  is  provided  beneath  with  a  ball 
and  socket  joint,  and  at  the  top  v*th  a  spirit 
level,  by  means  of  which  the  operator  can 
cause  the  inclination  of  the  camera  to  vary 
or  to  obtain  a  perfect  horizon tality,  whatever 
be  the  respective  positions  of  the  bicycle  and 
its  leg  upon  the  ground. 

For  travelling,  the  camera,  e,  is  removed 
from  its  support,  folded  up,  and  fixed  to  the 
bicycle,  as  shown  in  Fig.  2,  by  means  of 
straps  or  otherwise,  care  feeing,  taken  to 
interpose  small  rubber  cushions  in  order  to 

E revent  the  jarring  due  to  the  motion  of  the 
icycle  from  causing  the  camera  to  strike 
against  the  cross  bar  that  supports  it. 

The  tubes  are  after¬ 
wards  slid  one  into  the 
other,  the  upper  screw 
is  loosened,  and  the 
tube  is  given  a  quarter 
revolution  in  order 
that  the  support, 


itself  : — 
Years. 

Ounces. 

1881 

,, 

886,416 

1882 

879,481 

1883 

740,373 

1884 

774,330 

1885 

783,671 

1886 

640,872 

1887 

611,417 

188S 

636,200 

1889 

615,055 

1890 

584,770 

1891 

621,986 

As  we  see,  the  past  year  gives 
a  difference  of  more  than  37,216 
oz.  over  the  1890  product. 

In  general,  the  mines  of  al¬ 
luvion  have  been  less  profitable 
than  those  of  quartz,  and  com¬ 
petent  men  think  that  this 
decrease  will  be  further  marked 
in  1892. — MoniteurScientifique. 


PHOTO-BICYCLE 

PORT. 


SUP- 


The  photographic  apparatus  is 
now  tending  more  and  more  to 
become  one  of  the  indispensable  accessories 
of  the  bicyclist’s  kit,  and  several  inventors 
have  set  their  wits  to  work  to  find  some 
IDht,  easily  detached  supporting  arrange- 
ment  that  will  permit  of  reducing  the  dif¬ 
ferent  parts  of  the  device  to  the  smallest 
possible  bulk. 

The  leg,  A,  consists  of  three  telescopic 
tubes,  the  last  of  which  is  provided  with  an 
iron  point  designed  to  be  inserted  m .  the 
earth.  The  two  end  tubes  are  provided 
throughout  their  length  with  grooves,  m 
which"  slide  two  screws  that  are  fixed  to  the 
intermediate  tube,  and  that  lodge  in  a  slot 
at  right  angles  to  the  grooves,  so  tnat  the 
tubes  cannot  accidentally  re-enter  one 

The  arranging  of  the  leg  with  the  steer¬ 
ing  gear  is  clearly  shown  in  the  ^detail  of 
Fig.  3  in  the  drawing.  The  vertical  bar  of  the 
steering  gear  carries  a  socket  held  in  plac..- 
by  a  screw.  A  pivot,  forming  one  piece  with 
the  socket,  allows  of  the  relative  displace¬ 
ment  of  the  latter  and  of  the  piece  to.  which 
the  leg  is  fixed.  This  latter  piece  is  pro¬ 
vided  with  an  aperture  into  which  enters  the 


Fig-.  1, 


Photo-Bicycle  Support.  Fig.  1.— Bicycle  supported  toy  Leg  A. 
Fig.  2.— Camera  fixed  to  Bicycle  for  travelling.  Fig.  3.— 
Leg  and  Steering-Gear  Arrangement. 


may  take  a  horizontal  position,  and,  finally, 
the  end  of  the  telescopic  tube  is  made  to 
enter  the  ring,  c,  fixed  to  the  bicycle  frame. 

In  this  motion  the  socket,  D,  makes  a 
quarter  revolution  on  the  guide  bar,  and  the 
screw  is  tightened,  and  the  whole. system  is 
then  ready  for  the  trip,  the  leg  being  in  the 
plane  of  the  bicycle  frame  and  the  support, 
B,  being  nearly  in  the  plane  of  the  hori¬ 
zontal  part  of  the. steering  apparatus,  so  that 
the  wheelman  is  in  no  wise  discommoded. 


Polish.— A  fine  and  lustrous  polish  for 
cabinet  work  can  be  obtained  as  follows 
Half  a  pint  of  linseed  oil,  half  a  pint  of  .  old 
ale,  the  white  of  an  egg,  one  ounce  of  spirits 
of  wine,  one  ounce  of  spirits  of  salt.  iohake 
well  before  using.  A  little  to  be  applied  to 
the  face  of  a  soft  linen  pad  and  lightly 
rubbed  for  a  minute  or  two  over  the  article 
to  be  restore^  which  should  be  first  dusted 
off  with  an  old  silk  handkerchief.  Ihe 
polish  will  keep  any  length  of  time  if  well 
corked. 
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EXPERIMENTS  WITH  INDUCTION 
COILS. 

BY  G.  E.  BONNEY. 

Introduction — List  op  Experiments  that  may 
be  Performed  with  an  Induction  Coil — 
Vacuum  Tubes — Geissler  or  Gassiot  Tubes. 
— Experiments  with  Vacuum  Tubes  :  The 
Electric  Egg  —  An  Artificial  Aurora 
Borealis. 

Introduction. — A  large  number  of  interest¬ 
ing  experiments  may  be  performed  with 
spark  induction  coils  of  even  small  dimen¬ 
sions,  and  many  a  pleasant  evening  may 
be  spent  in  such  instructive  amusement. 
Having  constructed  a  coil  as  directed  in  the 
series  on  Induction  Coils, 
published  in  Work,  Yol.  IV., 
pp.  2, 54, 117, 148, 212, 342,  and 
484,  we  shall  naturally  wish 
to  use  it  for  some  purpose, 
and  in  the  papers  following 
this  I  will  endeavour  to  show 
how  a  coil  may  be  used. 

Among  the  uses  to  which 
the  induced  current  from  a 
coil  may  be  put,  I  may 
mention  the  following:  1. 

Luminous  effects  in  vacuum 
tubes  ;  2.  Decomposition  of 
water  and  other  liquids  in  U 
glass  tubes  :  3.  Electric 

writing ;  4.  Charging  Ley¬ 
den  jars  ;  5.  Burning  iron 
wire  ;  6.  Burning  leaf  metal  ; 

7.  Exploding  fuses  ;  8.  Per¬ 
forating  cards  ;  9.  Lighting 
gas  jets ;  10.  Lighting  a 

freshly  extinguished  candle; 

11.  Lighting  spotted  jars, 
flashing  panes,  etc. ;  12.  Pro¬ 
duction  of  ozone.  In  addi¬ 
tion  to  these,  there  are 
several  other  amusing  and 
interesting  experiments 
which  may  be  performed  on 
the  stream  of  sparks  from 
a  large  spark  coil.  Some  of 
these  will  be  detailed  as  we 
proceed. 

Vacuum  Tribes.  —  As  a 
large  number  of  interesting 
experiments  may  be  ner- 
formed  in  a  darkened  room 
with  a  spark  induction  coil 
and  a  few  vacuum  tubes, 
it  will  be  advisable  to  be¬ 
come  acquainted  with  these 
instruments  before  we  detail 
the  experiments  to  be  per¬ 
formed  with  them.  Vacuum 
tubes,  are  tubes  of  thin  glass 
more  or  less  exhausted  of 
air,  and  fitted  with  suitable  appliances  for 
connecting  them  in  circuit  with  the  second¬ 
ary  terminals  of  a  spark  coil.  They  also 
receive  the  names  ot  Geissler  or  Gassiot 
tubes,  after  the  names  of  their  makers  or 
those  investigators  who  used  them  for  the 
first  time.  The  honour  of  their  invention 
is  generally  conceded  to  M.  Geissler,  of 
Bonn,  who  was  the  first  to  perform  experi¬ 
ments  with  Ruhmkorff  coils  and  sealed 
glass  tubes. 

A  common  and  very  useful  form  of  Geissler’s 
tube  is  shown  at  Fig.  1,  and  sometimes 
known  by  the  name  of  the  “  Electric  Egg,” 
because  of  its  shape.  It  consists  of  an  egg- 
shaped  bulb  of  thin  glass,  open  at  both  ends, 
the  lower  end  being  cemented  into  the 
hollow  stem  of  a  suitable  stand,  made  of 
polished  wood  or  of  brass,  the  stem  being 
fltted  with  a  stop-cock,  and  a  platinum- 
pointed  rod  projecting  into  the  glass  bulb. 


The  upper  end  of  the  bulb  is  cemented  into 
a  brass  cap  carrying  a  closely-fitted,  sliding, 
platinum-tipped  metal  rod,  to  facilitate  ad¬ 
justment  of  the  distance  between  the  two 
poles  of  the  instrument.  Wires  from  the 
terminals  of  the  secondary  coil  are  connected 
to  this  instrument  by  twisting  their  ends 
around  the  step  and  the  cap.  These  in¬ 
struments  cost  from  20s.  to  40s.  each, 
according  to  size  and  quality,  but  may  be 
improvised  at  home  for  a  few  shillings  by 
using  a  gas  stop-cock,  a  stand  of  wood,  a 
cheap  glass  bulb  or  a  cylinder  of  glass, 
and  other  home-made  fittings. 

Another  common  and  cheap  form  of 
vacuum  tube  is  made  to  resemble  a  glass 


test-tube,  closed  at  both  ends  by  melting  the 
glass  around  electrodes  of  platinum  wire. 
From  this  simple  form  there  has  sprung  a 
very  large  number  of  varieties,  some  of 
which  are  shown  in  the  annexed  figures  (2 — 
15).  In  some  of  these  the  spark  from  the  coil  is 
led  through  a  wavy  tube  enclosed  within  the 
main  tube  ;  in  others  the  glass  workers  seem 
to  have  vied  with  each  other  in  contorting 
the  interior  tube  into  a  variety  of  shapes 
and  patterns,  made  out  of  various  tinted 
glass.  Finding  by  experiment  that  the 
light  from  an  induction  coil  spark  varies  in 
tint  with  the  gases  through  which  it  is  made 
to  pass,  and  also  with  the  substances  placed 
in  the  tubes,  the  glass-blower’s  aid  has  been 
again  evoked  in  producing  various  combina¬ 
tions  of  bulbs,  containing  a  variety  of  differ¬ 
ent  gases,  such  as  hydrogen,  oxygen,  nitro¬ 
gen,  iodine,  cyanogen,  ammonium,  and  such 
substances  as  mercury  and  powdered  salts, 


which  emit  phosphorescent  effects  as  the 
sparks  pass  through  them.  The  cost  of  these 
tubes  vary  from  2s.  for  the  more  simple 
forms,  through  various  grades  of  prices,  up 
to  40s.  for  those  of  the  most  intricate  con¬ 
struction. 

As  vacuum  tubes  demand  an  exercise  of 
manipulative  skill  in  glass-blowing,  and  the 
use  of  suitable  apparatus  for  exhausting  the 
air,  their  home  manufacture  is  placed  out  of 
the  reach  of  an  amateur.  This  cannot  be 
said,  however,  of  the  electric  egg  previously 
described,  as  this  may  be  made  at  home  if 
care  be  taken  in  fitting  the  stop-cock  and 
sliding-rod,  so  as  to  secure  a  tolerably  good 
vacuum  in  the  bulb  when  exhausted  of  air. 

This  may  be  done  by  means 
of  a  gardener’s  syringe  or 
similar  large  syringe,  the 
nozzle  of  the  instrument 
being  fitted  to  the  stem  of 
the  bulb  when  the  piston  is 
down,  the  stop-cock  opened 
and  the  air  sucked  out, 
then  the  stop-cock  closed 
again  before  the  nozzle  is 
withdrawn.  If  an  air-pump 
can  be  employed,  it  will  be 
better  than  a  syringe  for 
exhausting  the  bulb  of  air ; 
in  fact,  an  air-pump  must 
be  employed  to  get  the  best 
effects  from  these  tubes. 

Experiments  with  Va¬ 
cuum  Tubes :  The  Electric 
Egg. — Having  either  made 
or  procured  an  electric  e»g 
(Fig.  1),  connect  two  lengths 
of  N o.  20  copper  wire  to  the 
two  terminals  of  the  second¬ 
ary  coil,  and  attach  their 
free  ends  to  the  stem  of  the 
egg  and  the  end  of  the  slid¬ 
ing-rod  on  top.  This  should 
always  be  done  when  the 
coil  is  not  working,  or  un¬ 
pleasant  shocks  may  be  ex¬ 
perienced,  and  possible 
serious  results  if  the  coil  is 
a  large  one.  Slide  the  upper 
rod  down  to  within  striking 
distance  of  the  lower  rod, 
and  send  current  through 
the  coil.  Only  the  ordinary 
stream  of  sparks  will  be  seen 
to  pass  between  the  elec- 
troues.  Switch  off  the  bat¬ 
tery,  disconnect  the  coil,  and 
partially  exhaust  the  bulb 
of  air.  Now  connect  the  coil 
as  before,  and  set  it  in  ac¬ 
tion.  Instead  of  a  stream 
of  sparks  passing  between 
the  electrodes  as  before,  there  will  now 
appear  a  brilliant  stream  of  light  illu¬ 
mining  the  inside  of  the  bulb.  The  posi¬ 
tive  pole  of  the  bulb  will  be  illumined 
by  a  red  light  and  the  negative  pole 
by  a  violet  light.  If  the  cod  has  been 
furnished  with  a  commutator  or  a  current 
reverser,  a  half-turn  of  this  will  reverse  the 
current  in  the  coil  and  reverse  the  position 
of  the  colours  in  the  bulb.  The  character 
of  the  discharge  through  this  bulb  will  vary 
with  each  effort  to  exhaust  it  of  air,  some 
of  the  variations  being  very  interesting  and 
instructive. 

After  trying  the  effects  of  different  stages 
of  exhaustm  from  common  air,  another 
series  of  experiments  may  be  tried  with 
injected  vapour  of  alcohol,  ether,  naphtha, 
turpentine,  etc.,  the  colour  of  the  discharge 
varying  with  each  change  of  vapour.  The 
vapours  may  be  easily  injected  by  holding 


Induction  Coils.  Fig.  1.— An  Electric  Egg.  Figs.  2-13.— Varieties  of  Vacuum  Tubes. 
Figs.  14,  15.^-  Ornamental  Vacuum  Tubes. 
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a  sponge,  or  bit  of  tow,  or  a  bit  of  cotton¬ 
wool,  dipped  in  the  selected  liquid,  to  the 
opening  under  the  stand,  and  opening  the 
stop-cock.  As  the  air  rushes  into  the  ex¬ 
hausted  bulb,  it  draws  some  of  the  vapour 
with  it,  and  some  traces  of  this  will  remain 
after  the  bulb  has  been  exhausted  again. 
Every  attempt  at  exhaustion  will  vary  the 
appearance  of  the  light,  not  only  in  point  of 
colour,  but  also  in  form,  as  the  vapours  will 
assume  a  more  or  less  stratified  form  in 
alternate  luminous  and  dark  bands. 

By  substituting  gases  for  vapours,  another 
series  of  interesting  experiments  may  be 
performed,  and  variations  in  all  the  above- 
named  experiments  can  be  made  by  holding 
the  top  of  the  forefinger  to  the  side  of  the 
bulb  whilst  the  current  is  passing,  the  light 
appearing  to  be  influenced  by  the  finger. 
If  a  permanent  bar  magnet  is  brought  near 
a  vacuum  tube  during  an  experiment,  the 
luminous  discharge  will  behave  as  if  it  felt 
the  magnet’s  influence,  and  be  bent  or 
turned  aside  from  a  straight  course  by  the 
magnet.  By  reversing  the  pole  of  the  bar 
magnet,  the  deviation  of  the  'luminous  ray 
may  be  altered  at  pleasure,  and  by  employ¬ 
ing  two  bar  magnets,  one  part  of  the  ray 
will  appear  to  be  attracted,  and  the  other 
repelled,  by  the  opposite  poles  of  the 
magnets. 

When  the  electric  egg  is  charged  with 
vapours  or  with  gases  rarefied  by  exhaustion, 
the  discharge  of  sparks  through  it  from  an 
induction  coil  no  longer  takes  the  form  of 
a  flood  of  light  filling  the  bulb  with  its 
luminous  pulsations,  revealing  the  alternat¬ 
ing  character  of  the  induced  current,  but  is 
altered  to  the  form  of  luminous  clouds 
arranged  in  striae — that  is,  as  bands  and  puffs 
of  vapour  varying  in  disposition  with  the 
vapours  or  gases  in  the  bulb,  and  their  rarefied 
condition.  The  colour  also  varies  with  the 
gas  or  vapour  introduced.  Thus,  hydrogen 
lias  a  white  striae,  nitrogen  an  orange  yel¬ 
low,  and  carbonic  dioxide  a  greenish  tint. 

An  Artificial  Aurora  Borealis. — An  ex¬ 
periment,  illustrating  the  effects  of  induced 
magnetism  on  an  electric  discharge,  was 
devised  by  M.  de  la  Bive  for  the  purpose  of 
demonstrating  that  the  rotary  motion  of  the 
Aurora  Borealis  was  caused  by  the  influence 
of  terrestrial  magnetism.  For  this  purpose 
he  constructed  an  apparatus  resembling  the 
electric  egg,  with  an  insulated  soft  iron  rod 
inserted  into  its  lower  end,  and  brought 
into  contact  with  one  of  the  poles  of  an 
electro-magnet.  When  the  induced  current 
from  the  secondary  of  a  Ruhmkorff  coil  was 
passed  through  the  insulated  rod  in  contact 
with  the  electro-magnet,  an  arc  of  light 
formed  in  the  globe  of  the  egg,  and  rotated 
slowly  around  the  soft  iron  rod  in  a  direction 
easily  determined  by  altering  the  direction 
of  the  induced  current,  or  that  of  the 
current  passing  through  the  wire  wound  on 
the  electro-magnet. 

To  construct  a  similar  apparatus,  we  shall 
require  a  globe  of  clear  glass  similar  to  those 
in  use  with  paraffin  lamps.  To  the  upper 
part  of  this  globe  must  be  cemented  a 
double  stop-cock  arrangement,  one  branch 
for  connection  to  an  air-pump,  and  the 
other  for  the  introduction  of  some  liquid, 
such  as  alcohol,  ether,  or  turpentine.  The 
lower  opening  of  the  globe  must  then  be 
filled  with  a  soft  iron  rod  and  its  in¬ 
sulating  coating.  This  rod  may  be  of  any 
diameter  from  |  in.  to  f  in.  It  should  be  long 
enough  to  penetrate  into  the  interior  of  the 
glass  globe  to  two-thirds  of  the  distance 
between  the  openings,  and  leave  half  its 
length  outside.  Now,  respecting  the  in¬ 
sulation  :  first  warm  the  rod,  and  roll  it  in 


shellac  until  it  has  a  thick  but  smooth  coat, 
thick  enough  to  closely  fit  into  a  glass  tube 
the  whole  length  of  the  rod.  Coat  this  tube 
with  shellac  varnish,  and  fit  over  it  another 
glass  tube.  Envelop  this  tube  with  several 
folds  of  paper  steeped  in  melted  paraffin, 
until  a  coat  I  in.  in  thickness  has  been  got 
on,  then  well  baste  the  whole  with  the  hot 
paraffin  wax,  and  make  it  quite  smooth. 
Over  the  middle  part  of  this  insulated  bar, 
fit  a  sleeve  of  thin  copper  tube  long  enough 
to  have  one  inch  inside  the  globe  and  one 
inch  outside.  Cement  this  into  the  lower 
ortion  of  the  globe,  and  fit  a  collar  of 
rass  on  the  outside  with  a  binding  screw 
for  making  connection  with  the  coil.  From 
the  foregoing  details,  it  will  be  seen  that  the 
thickness  of  the  core  and  its  insulation  must 
be  determined  by  the  size  of  the  selected 
glass  globe  and  the  size  of  its  lower  open¬ 
ing,  since  we  cannot  exactly  fix  these  before¬ 
hand,  but  can  adapt  the  fittings  to  the  glass. 
The  best  effects  are  obtainable,  however, 
from  an  apparatus  in  which  the  globe  is 
over  6  in.  in  diameter  and  the  iron  core 
from  f  in.  to  f  in.  in  diameter. 

To  work  this  apparatus,  we  shall  require 
an  electro-magnet  with  a  core  or  cores  1  in. 
in  diameter,  furnished  with  a  bobbin  or 
bobbins  3  in.  in  diameter  by  4  in.  in  length, 
filled  with  No.  20  silk-covered  wire.  As 
only  one  pole  of  the  electro-magnet  will 
be  employed,  one  core  will  suffice,  but  if  a 
horseshoe  magnet  is  obtainable  or  nearest 
to  hand,  it  may  be  used  for  the  purpose. 
We  shall  also  require  a  disc  of  iron  £in.  in 
thickness,  and  large  enough  to  cover  the 
pole  of  the  electro-magnet,  and  form  an 
armature  for  the  same.  This  armature 
should  be  furnished  with  a  set-screw  attach¬ 
ment  for  connecting  a  wire  to  it  from  the 
secondary  of  a  coil.  Lastly,  we  must  have 
a  good  spark  coil,  say,  one  giving  a  2  in. 
spark  or  over,  and  an  air-pump  to  exhaust 
the  globe. 

To  carry  out  an  experiment  with  this 
apparatus  :  First  exhaust  the  glass  globe  of 
air,  then  introduce  two  or  three  drops  of 
ether  or  turpentine,  rarefy  the  vapour  by 
further  exhaustion,  connect  the  wire  from 
the  secondary  terminals  of  the  coil  to  the 
ring  of  copper  or  brass  beneath  the  globe, 
and  connect  the  other  wire  to  the  armature 
of  the  electro-magnet,  then  stand  the  end  rf 
the  insulated  core  on  this  armature,  and  set 
the  coil  in  action.  A  sheaf  of  light  will 
form  inside  the  globe  from  the  end  of  the 
insulated  iron  bar  to  the  copper  sheath  or 
collar  covering  the  part  in  contact  with  the 
globe.  Now  send  a  current  through  the 
electro-magnet.  The  streamers  of  light  will 
all  unite  on  one  side  of  the  bar  to  form  an 
arc  of  light,  and  this  will  slowly;  rotate 
around  the  iron  bar.  On  changing  the 
direction  of  the  current  in  either  the  induc¬ 
tion  coil  or  the  coil  of  the  electro-magnets, 
the  direction  of  rotation  in  the  arc  of  light 
will  also  change. 

- ♦♦♦  - 

Scale  in  Boilers.— It  is  estimated  that 
the  presence  of  de  ia-  scale  in  boilers  causes 
a  loss  of  13  per  cent  of  fuel ;  i  in.,  of  38  per 
cent.;  and  £  in.,  60  per  cent.  It  will  be 
wise,  therefore,  to  prevent  scale  as  much  as 
possible. 

Tight  Screws.— Oftentimes  an  old  screw 
is  in  so  tight  that  it  cannot  be  loosened  by  the 
screwdriver.  The  best  plan  then  is  to  get  a 
piece  of  bar  iron,  flat  at  the  end,  and  make 
it  red  hot  and  place  it  on  the  head  of  the 
rusty  screw,  and  in  two  or  three  minutes  it 
can  be  drawn  with  the  screwdriver  as  if  it 
were  only  a  recently  inserted  screw. 


GOOD  THINGS. 

Pruning  Shears. — The  illustration  herewith 
is  that  of  a  recent  article  brought  out  by  the 
Alford  and  Berkele  Company,  New  York.  It  is 
called  the  Ladies’  Favourite  Pruning  Shears,  and 
is  intended  as  a  flower  and  fruit  cutter  and  rose 
trimmer.  This  little  tool  is  very  desirable  for 
ladies’  and  florists’  use  in  the  greenhouse  and 


Ladies’  Pruning  Shears. 


among  flowers,  possessing  lightness  and  ease  of 
operation.  Convenient  as  a  pair  of  scissors,  it  is 
much  more  effective  than  heavy  pruning  shears. 

Revolving  Top  Cabinet.— Among  the  de¬ 
mands  of  modem  civilisation  is  a  marked  desire  for 
economy  of  spa^e,  and  wherever  this  is  attained 
a  success  has  been  achieved  which  is  pretty  sure 
to  supplj’  a  want  as  well  as  to  meet  with  recogni¬ 
tion.  This  is  all  the  more  sure  when  uniqueness 
of  idea  and  ingenuity  in  construction  are,  in 
addition,  brought  into  play.  For  the  reason  that 
much  of  this  sort  of  thing  has  been  introduced 
into  the  artistic  piece  of  furniture  patented  by 
Mr.  Albert  E.  Batson,  of  the  well-known  firm  of 
fancy  cabinet  manufacturers,  we  have  no  hesita¬ 
tion  in  describing  the  revolving  top  table  cabinet, 
which  probably  will  not  fail  to  interest  our 
readers.  The  top  of  the  table  is  pivoted  in  the 
frame.  Uprights  at  right  angles  with  the  surface 
of  table-top  are  secured  immediately  over  the 


Revolving  Liqueur  Cabinet. 


centre.  Cradles  or  frames  (perhaps  some  may 
prefer  to  call  them  trays)  are  secured,  pivoted, 
and  suspended  from  the  uprights,  which  trays, 
cradles,  or  frames  contain  the  articles  that 
presently  and  instantly  are  removed  from  the 
surface  to  within  and  below  the  top  of  the  table, 
the  cradles,  trays,  or  frames  so  suspended  retain¬ 
ing  at  all  times  the  contents  in  a  vertical  position, 
whatever  the  angle  the  top  may  be  placed  at. 
Turned  upside  down,  the  articles  or  contents  are 
secure,  buried  or  hidden  below  and  beneath  the 
top  (which  now  forms  a  table-top  and  a  cover  to 
the  contents).  Reversing  the  cover  or  top,  and 
again  the  cradles,  or  trays,  or  frames  with  con¬ 
tents  are  brought  over  the  surface  of  the  top  of 
the  table.  The  use  and  advantage  are  obvious — a 
table  strewn  with  glasses,  decanters,  and  such 
like  is  immediately  cleared,  and  a  tidy  and  use¬ 
ful  table  is  at  the  service  of  the  user  by  his  simply 
reversing  the  top  ;  that  only  requires  one  hand, 
and  the  top  is  secured  automatically 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  195)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following 

Art  of  Plumbing— Joint  Making. 
Bamboo  Writing-Desk  and  Tea-Table. 
How  to  Ventilate  a  Room. 

The  Way  to  Make  an  Electric  Hammer. 
How  to  Construct  an  Astronomical 
Telescope. 

Open  String  Staircase  Making. 

Labour  and  Capital  Men  :  Mr.  Thos. 
Burt,  M.  P.  Portrait  and  Autograph. 

*.**  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 
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WORK  correspondents  are  wanted  in  every  Town. 


Amateur  and  Professional. — The 
recent  competitive  exhibition  of  the  Turners’ 
Company,  concerning  which  we  have  already 
offered  our  remarks,  forcibly  suggested  to  us 
the  old  question  of  amateur  and  professional 
relationship.  In  the  consideration  of  this 
question  there  is  much  to  dwell  upon  on 
both  sides.  In  the  instance  furnished  by 
the  Turners’  competition,  however,  there 
can  be  but  one  opinion.  The  plan  of  entirely 
eliminating  one  class  of  work  from  the  other 
has  resulted  in  the  questionable  advantage 
of  proving  of  service  to  neither  one  side  nor 
the  other.  There  can  be  no  doubt  as  to 
the  beneficial  results  which  accrue  in  bring¬ 
ing  amateur  and  professional  work  together, 
if  not  in  friendly  rivalry,  at  least  in  such 
relationship  that  the  two  will  admit  of  com¬ 
parison,  the  one  with  the  other.  In  exhibi¬ 
tions  like  the  recent  display  by  the  Turners’ 
Company,  it  is  perfectly  legitimate— quite 
tit  and  proper — to  show  one  class  of  work 
with  the  other.  We  have  no  misgivings 
whatever  upon  the  issue.  The  professional 
work  is  almost  certain  to  beat  the  amateur  ; 
it  usually  does,  and  it  is  right  that  it  should 
do  so.  This  fact  offers  no  justification,  how¬ 
ever,  for  the  Turners’  Company,  or,  for  the 
matter  of  that,  any  other  body,  for  dispens¬ 
ing  in  such  competitions  with  any  particular 
class  of  work.  The  purpose  of  such  com¬ 
petitive  exhibitions  is,  we  take  it,  to  advance 
the  craft  or  art  itself ;  therefore,  all  con¬ 
tributory  elements  to  this  end  should  be 
considered.  The  great  aim  of  British  crafts¬ 
manship  is  to  beat  the  world,  and  if,  in 
competitions  such  as  the  Turners’  Company 
recently  held,  lovers  of  the  lathe — whether 
professional  or  amateur — are  to  be  parted, 
then  a  salient  feature  and  advantage  of  such 
competitions  is  removed.  It  is  a  blind  policy 
which  permits  proceedings  of  this  kind,  and 
we  trust  that  whenever  occasion  may  offer 
in  this  or  any  other  direction  for  friendly 
comparison  between  amateur  and  profes¬ 
sional  work,  that  the  foresight  of  the 
management  will  be  sufficiently  keen  to 
permit  them  to  realise  the  advantages  to  be 
gained  all  round  by  rendering  such  com¬ 
petitions  as  wide  as  possible  in  their  scope. 
All  that  is  needed  are  distinct  classes,  the 


work  for  which  should  fulfil  the  conditions 
of  the  class  for  which  it  is  entered.  In  this 
great  mechanical  age,  when  the  desire  of 
every  mechanician  should  be  to  win  a 
supremacy  for  British  crafts,  it  is  the  sheerest 
folly  to  esteem  lightly  any  who  maybe  inter¬ 
ested  in  a  particular  craft,  and  which  it  is  in 
the  power  of  all  to  assist  and  extend, 
whether  they  be  concerned  with  it  either  as 
amateur  or  professional  workers. 

Aluminium. — The  English  manufacture 
of  this  metal  of  the  future  is  one  of  the 
romances  of  modern  industry.  Eight  years 
ago  a  company  was  floated  who  established 
works  at  Oldbury,  near  Birmingham,  to  work 
the  Webster  and  Castner  patents.  The  sell¬ 
ing  price  then  was  60s.  per  lb.  By  these 
processes  a  fancy  metal  was  converted  into  a 
commercial  one  by  reducing  the  price  con¬ 
siderably,  i.e.,  2@s.  per  lb.,  at  which  price  it 
was  hoped  to  command  the  market  of  the 
world— the  cost  of  manufacture  being  about 
10s.  per  pound.  In  these  expectations  they 
were  doomed  to  disappointment.  No  sooner 
was  the  cost  brought  thus  low  than  it  was 
discovered  that  our  American  cousins  had 
forestalled  us,  for  by  the  aid  of  electricity  in 
the  manufacture,  the  price  was  brought  still 
lower,  the  selling  price  at  the  present  time 
being  little  more  than  2s.  per  lb.  This 
has  opened  up  a  vast  field  for  it.  Not  only  is 
it  used  for  fancy  articles,  jewellery,  and  table 
decorations,  to  which  purposes  its  fineness 
and  flexibility  readily  adapt  itself ;  it  has 
already  been  pointed  out  in  “  Work  World  ” 
that  Flemish  Dragoons  have  been  testing 
aluminium  horseshoes  with  satisfactory 
results.  Lieutenant  W.  C.  Brown,  of  the 
1st  Cavalry  (Denver),  has  sent  to  the  War 
Department  samples  of  military  accoutre¬ 
ments  made  of  this  vietal,  which  he  claims 
to  be  lighter,  cleaner,  and  more  durable, 
and  can  be  supplied  at  less  cost  than 
those  of  brass  as  now  used.  Owing  to 
its  non-rusting  qualities,  its  use  is  advo¬ 
cated  for  culinary  utensils.  Experiments 
are  also  being  made  as  to  its  adaptability 
for  sheatliing  purposes,  it  being  claimed 
that,  should  expectations  be  realised,  we  may 
shortly  hear  of  more  record  breaking  by 
ocean-going  steamers.  Meantime  the  English 
Aluminium  Company,  finding  themselves 
beaten  on  their  own  ground,  have  turned 
their  attention  to  the  utilisation  of  bye- 
products,  sodium,  and  the  chemical  products 
made  therefrom.  Thus  in  exploiting  one 
metal  and  bringing  it  into  general  use,  and 
cheapening  yet  another,  they  place  before 
us  a  career  that  is  a  truly  marvellous  instance 
of  perseverance  rewarded. 

Bicyclin g. — The  Sixteenth  Annual 
Stanley  Show  has  come  and  gone,  and  all 
concerned — executive,  manufacturers,  and 
bicyclists — are  to  be  congratulated  upon  the 
splendid  success  of  the  exhibition.  Ever 
since  the  Stanley  Club  held  its  first  display 
in  1877  the  movement  has  grown  apace,  until 
this  year  it  quite  broke  the  record,  and 
crowded  the  Agricultural  Hall,  Islington, 
with  a  collection  of  all  the  latest  bicycling 
improvements,  the  extraordinary  extent  of 
j  which  was  most  apparent  when  viewed  from 
I  the  galleries  of  the  vast  hall.  One  of 
the  most  striking  features  of  the  show  was 
the  competitive  spirit  of  small  makers, 
affording  every  evidence  that  the  cycling 
trade— capable  as  it  is  of  almost  untold  de¬ 
velopment — is  not  to  be  left  altogether  in 
the  hands  of  the  big  firms.  This  is  as  it 
should  be.  The  more  competition  there  is 
the  better  for  the  trade  and  cyclists. 
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SIMPLE  IMITATION  STAINED-GLASS 
HALL  LANTERN. 

BY  E.  A.  SANDERSON. 

It  is  the  opinion  of  all  lovers  of  the  beau¬ 
tiful  that  stained-glass  hall  lanterns  con¬ 
siderably  enhance  the  appearance  of  our 
halls. 

Busy  men  frequently  say  that  change  of 
work  is  good  recreation  ;  and  it  often  hap¬ 
pens  that,  after 
having  devoted 
both  mind  and 
muscle  incessantly 
hitherto  on  some 
elaborate  piece  of 
work,  it  comes  as 
an  agreeable  relief 
and  relaxation  to 
spend  an  hour  or 
so  making  some 
simple  and  natty 
article  which  will 
also  prove  of  use 
afterwards. 

The  lantern  may 
be  connected  to  a 
gas-bracket,  or  it 
may  be  used  with 
a  detachable  oil- 
lamp,  as  most  con¬ 
venient  to  the 
maker’s  require¬ 
ments.  The  origi¬ 
nal —  an  illustra¬ 
tion  of  which  is 
given  in  Fig.  1 — • 
has  been  adapted 
by  the  writer  to 
both  alternately ; 
and,  as  a  friend 
remarked  on  first 
seeing  it  illumi¬ 
nated,  it  looked 
better  than  the  15s. 
one  he  bought,  and 
willingly  would  he 
have  exchanged.  Is 
there,  then,  need 
for  any  further  in¬ 
ducement  ? 

The  cost  of  the 
folio  wing  materials 
and  fittings  re¬ 
quired  for  the  con¬ 
struction  of  this 
lantern  comprises 
the  entire  expense 
we  need  commit 
ourselves  to  —  if, 
indeed,  we  already 
possess  a  few  trans¬ 
parent  oil-colours 
— namely :  Glass, 

Is.  3d.;  sheet  of 
tin,  4d. ;  wire,  Id. ; 
collar,  burner,  and 
glass  chimney  for  lamp,  6d.;  chains,  lOd. ; 
smoke-bell,  6d.;  brass  ornaments  for  bottom 
of  lantern,  Is.  Total,  4s.  6d. 

Even  this  expenditure  may  be  reduced  by 
dispensing  with  the  ornamental  knobs;  but 
such  a  modification  in  the  embellishments 
would  spoil,  I  fear,  to  some  extent  the 
lantern’s  appearance.  However,  this  of 
course  is  left  to  the  discretion  of  the  would- 
be  lamp-maker. 

Our  first  outlay,  then,  must  be  to  buy 
a  sheet  of  tin  (with  which  to  make  the 
framework  of  the  lantern),  and  upon  it  to 
mark  off,  with  a  bradawl  or  other  sharp- 
pointed  tool,  four  1  in.  strips  13  in.  long, 
which  must  afterwards  be  severed  with  a 
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large  pair  of  scissors  or  snips.  Then  lay 
one  of  the  strips  lengthwise  upon  the  edge 
of  the  bench  or  a  straight  piece  of  board, 
allowing  ^  in.  to  lap  over,  and  hammer 
down  this  overlapping  tin  to  form  a  right 
angle,  similar  to  that  shown  at  a  (Fig.  2). 
The  remaining  three  strips — which,  with  the 
one  just  bent,  will  form  the  upright  stays  of 
the  frame — are  to  be  angled  in  like  manner. 
The  length  of  the  top  and  bottom  pieces, 
numbering  eight  in  all,  should  be  9  in. 


until  the  other  end  is  fixed  in  position); 
then,  if  all  is  found  to  be  square,  each  joint 
should  be  permanently  soldered.  We  will 
then  have  the  frame  of  our  lantern  com¬ 
plete,  minus  the  door,  which  latter  append¬ 
age  must  be  our  next  consideration. 

Four  strips  of  tin,  all  1  in.  wide,  two  of 
them  13  in.  and  two  9  in.  long,  are  to  be  cut 
off  the  sheet  as  before,  and  each  doubled  in 
two  until  a  groove  is  formed,  of  only  suffi¬ 
cient  width  to  allow  the  glass  to  slip  in. 

Firmly  join  three 


Stained-Glass  Hall  Lantern.  Fig.  1. — View  of  Lantern  complete.  Fig.  2. — A,  Upright  Angle  for 
Corners  ;  B,  Angle  for  Top  or  Bottom  Ends.  Fig.  3— Door  of  Lantern.  Fig.  4.— Fastening  for 
Door.  Fig.  5.— Chain  Hook.  Fig.  6.— A,  Corner  Piece  of  Ornament ;  B,  Centre  Ornament.  Fig.  7. 
— Design  for  Stained  Glass. 

Their  only  other  difference  to  the  former 
strips  is  that  one  wing  of  each  angle  must 
be  cut  mitre-shape  (as  shown  at  B,  Fig.  2), 
so  that  when  four  pieces  are  joined  together 
they  will  fit  properly,  and  resemble  a 
square  tin  frame.  All  joints  are  to  be  sol¬ 
dered. 

When  .these  9  in.  angled  strips  have  been 
joined  together,  we  shall  have  four  13  in. 
lengths  of  tin,  and  two  square  frames  with 
which  to  construct  the  lantern’s  frame. 

This  may  be  done  in  the  following  manner : 

— Take  one  of  the  tin  frames,  lay  it  upon 
the  bench,  mitred  side  underneath,  and 
into  each  corner  fasten  the  four  upright 
angles  (but  merely  tacking  them  together 


sides  of  the  frame 
together,  but,  be¬ 
fore  fixing  on  the 
other  end,  slip  the 
glass  in  its  place. 
The  four  corners 
of  the  frame  are  to 
be  mitred  together. 
It  will  be  advisable 
to  leave  the  stain¬ 
ing  part  of  the  busi¬ 
ness  until  the  last 
thing,  as  it  can  be 
done  as  well  with 
the  door  fixed  on 
the  lantern  as  when 
off.  But  before 
leaving  this  por¬ 
tion  of  our  work 
we  had  better  make 
and  fix  on  the  bolt 
and  hinges. 

To  make  the 
bolt,  bend  the 
centre  of  a  piece 
of  163  or  18s  wire, 
6  in.  long,  into  a 
kind  of  loop,  as 
shown  in  Fig.  4, 
allowing  2  in.  for 
bending,  in  order 
to  reduce  the 
length  of  the  bolt 
when  thus  made 
to  4  in. 

Now  take  five 
pieces  of  tin,  each 
|  in.  square,  and 
convert  j-  in.  of 
their  width  into  a 
tube,  leaving  I  in. 
of  tin  quite  flat,  by 
which  they  may 
be  attached  to  the 
framew'ork,  as  seen 
in  the  diagrams 
Three  of  these 
tubes  are  required 
for  fastenings,  and 
two  for  hinges. 
First  solder  tw7o  of 
the  fastenings  on 
to  the  door-frame 
— one  at  a  distance 
of  5  in.  from  the 
top,  and  the  other 
that  distance  from  the.  bottom,  thereby  pro¬ 
viding  a  space  of  lA  in.  between  the  two 
pieces— taking  care  that  the  turned  edges 
come  flush  with  the  outer  edge  of  the  frame. 
In  Fig.  4  I  find  that  these  two  fastenings 
are  shown  as  projecting  beyond  the  edge  of 
the  frame.  This  is  incorrect,  as  the  result 
of  such  a  position  would  be  to  prevent  the 
door  from  closing  properly.  One  of  the 
other  tubes  should  afterwards  be  soldered 
on  to  the  frame  of  the  lantern  in  such  a 
position  that  it  will  come  exactly  under  the 
lower  fastening  on  the  door  when  the  latter 
is  shut  close,  and  will  also  allow  the  wire 
bolt  to  pass  freely  through.  A  glance  at 
Fig.  4  will  explain  matters  simply. 
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The  two  remaining  tubes  should  now  be 
fastened  on  to  the  reverse  side  of  the  oppo¬ 
site  end  of  the  door — one  about  3  in.  from 
the  top,  and  the  other  that  distance  from 
the  bottom — to  serve  as  hinges.  This  done, 
bend  two  pieces  of  wire — the  same  kind  as 
used  for  the  bolt — both  l£  in.  long,  into 
right  angles,  §  in.  by  4  in.,  and  solder  the 
small  lengths  to  the  inner  part  of  the  lan¬ 
tern-frame,  with  the  f  in.  lengths  (on  which 
the  door  will  hang)  pointing  upwards.  The 
easiest  mode,  perhaps,  of  fastening  the  wires 
in  their  true  position  is  to  first  slip  their 
long  lengths  into  the  tubes  on  the  door, 
lay  the  lantern  down  upon  the  side  oppo¬ 
site  to  that  on  which  the  door  is  to  go, 
adjust  the  door  in  its  place,  and  solder  the 
4  in.  lengths  on  to  the  inner  side  of  the 
frame  as  they  hang.  The  door  should  then 
open  and  shut  easily. 

We  had  better  next  make  the  hooks  re¬ 
quired  for  attaching  the  hanging  chains  to 
the  lantern,  using  the  same  kind  of  wire  as 
hitherto,  and,  when  made,  strongly  solder¬ 
ing  the  straight  parts  into  the  angle  at  each 
top  corner  of  the  lantern.  An  idea  of  their 
shape  is  indicated  in  Fig.  5. 

Our  attention  may  now  be  turned  to  the 
srnamental  part  of  our  work.  That  running 
round  the  top  of  the  lantern  is  made  of  tin, 
and  consists  of  corner  and  centre  pieces.  To 
make  the  corners,  draw  the  design  given  at 
A  (Fig.  6)  full-size  on  stout  cardboard,  and 
cut  it  out  as  a  pattern  ;  lay  it  on  to  a  piece 
of  tin,  4  in.  by  1  in.,  and  cut  the  tin  to  the 
cardboard  shape.  Make  the  remaining  three 
pieces  in  like  manner.  Then,  when  all  are 
finished,  find  the  half  of  each,  bend  them  at 
right  angles,  and  afterwards  solder  them  on 
to  the  lantern.  Now  proceed  to  cut  out 
four  tin  strips,  5  in.  long  by  £  in.  wide, 
divided  with  a  pair  of  compasses  into  six 
half-circles  (see  b,  Fig.  6),  and  secure  them 
with  solder  between  the  corner-pieces. 

Glass-staining — or,  to  speak  more  cor¬ 
rectly,  painting — should  be  the  next  opera¬ 
tion.  Tube-colours  are  preferable  for  this 
work,  and  they  should  be  mixed  with  white 
varnish.  Those  readers  who  do  not  con¬ 
sider  themselves  competent  for  such  artistic 
work  might  save  themselves  the  trouble  by 
using  the  “  glacier  ”  transparencies  as  sub¬ 
stitutes.  These  transparencies  would,  of 
course,  look  well,  but,  not  having  used  them 
for  this  particular  purpose  myself,  I  cannot 
express  any  confidence  that  the  heat  would 
not  cause  them  to  curl  off,  or  otherwise 
affect  them.  On  the  other  hand,  it  will  be 
found  by  the  amateur  who  employs  his  own 
artistic  skill  that  the  heat  gradually  burns 
the  colours  into  the  glass,  and  imparts  a 
subdued  but  rich  lustre  to  the  various  tints, 
almost  rivalling  in  appearance  and  utility 
the  genuine  stained  glass.  However,  each 
must  decide  for  himself. 

The  design  need  not  be  elaborate  for  this 
article  ;  indeed,  consistent  with  good  work¬ 
manship,  the  simpler  it  is  the  better  it  will 
look.  The  following  instructions  will  prob¬ 
ably  be  useful  to  the  amateur  lamp-maker 
who  intends  painting  his  own  glass  : — 

First  set  out  on  a  sheet  of  paper  the  design 
full-size,  and  afterwards  trace  the  outline 
upon  the  glass.  The  two  borders,  K  and  i, 
in  the  diagram  are  to  be  respectively  f  in. 
and  4  in.  wide,  while  the  top  and  bottom 
strips  containing  the  small  diamonds,  G  and 
h,  should  be  about  14  in.  in  width.  The  re¬ 
maining  space  may  be  filled  up  with  a  dia¬ 
mond,  having  a  border  of,  say,  4  in.  width, 
and  in  the  centre  a  circle  having  a  diameter 
of  2  in.  This  design  looks  effective,  and, 
with  a  variety  of  tints  tastefully  arranged, 
will  answer  for  the  four  sides.  The  colours 


should  be  applied  with  a  fair-size  camel-hair 
brush,  and  finally  stippled  with  the  tip  of 
the  second  or  third  finger,  in  order  to  ob¬ 
literate  the  brush-marks  and  to  produce  a 
softened  effect.  One  coat  will  be  found 
insufficient ;  therefore,  when  the  first  is 
hard-dry,  apply  a  second  coat  of  colour, 
likewise  stippling  it.  The  tints  to  be  used 
and  their  arrangement  must  be  left  to  indi¬ 
vidual  taste,  but  the  following  combination 
has  a  very  good  appearance,  and  can  be 
recommended. 

The  outside  border,  k,  emerald  ;  border 
marked  i,  ruby ;  the  small  diamonds  marked 
g  and  h,  alternately  Prussian  (or  deep)  blue 
and  purple ;  triangular  spaces  E  and  F,  yellow 
and  light  blue ;  dark  border  of  large  dia¬ 
mond,  purple,  and  light  part,  emerald ; 
spaces  b  and  c,  within  the  latter,  light  blue 
and  yellow ;  circular  centre-piece,  a,  ruby. 
The  tints  on  two  of  the  sides  opposite  each 
other  should  be  arranged  alike,  but  the 
other  two,  if  different,  will  have  a  better 
effect.  For  example:  Outside  border, ruby; 
inner  border,  purple  ;  small  diamonds,  dark 
blue  and  ruby ;  border  of  large  diamond, 
light  blue  and  yellow ;  outside  triangular 
spaces,  emerald  and  puce ;  inner  spaces, 
ditto ;  circle,  Prussian  blue. 

Lining  is  the  next  process,  and  is  accom¬ 
plished  by  means  of  a  bevelled  straight-edge 
and  a  small  fitch,  the  lines  being  drawn  with 
lead-colour,  about  4  in.  wide,  on  the  painted 
side  of  the  glass.  The  safest  and  easiest 
method  of  painting  a  ring  round  the  circle 
is  to  cut  out  a  stencil  for  it.  Before  fixing 
in  the  glass,  give  the  outer  side  of  the  tin 
framework  a  coat  of  bronze  green.  The 
inside  must  be  kept  clean,  with  the  excep¬ 
tion  of  the  door  ;  otherwise,  the  solder  will 
not  hold.  But  the  framework  of  the  door, 
being  made  on  a  different  principle,  should 
receive  a  coat  of  the  same  colour  on  both 
sides. 

So  soon  as  the  paint  is  dry,  the  glass  may 
be  fixed  in  its  place — viz.,  the  inside  of  the 
frame.  The  simplest  way  is  to  lay  the  frame 
on  the  side  in  which  the  glass  is  to  be  fixed, 
and  insert  the  glass  in  its  proper  position, 
painted  side  down.  Then  cut  four  bits  of 
tin  about  1  in.  square,  and  bend  each  piece 
(allowing  for  the  thickness  of  the  glass)  so 
that  one  part  will  lie  flat  on  to  the  frame, 
while  the  other  half  will  be  just  wide  enough 
to  hold  the  glass  firmly.  Solder  them  at 
each  corner  of  the  frame.  The  ground  glass 
at  the  bottom  of  the  lantern  is  best  not  fixed, 
but  simply  resting  on  the  ledge  made  for  it, 
as  it  can  then  be  conveniently  taken  out  at 
any  time  and  cleaned. 

The  brass  ornamental  knobs  may  be  easily 
attached  to  the  glass  or  tin  by  means  of  a 
preparation  called  gutta-percha  cement.  This 
is  a  composition,  as  its  name  indicates,  of 
gutta-percha  and  other  flexible  and  adhesive 
properties ;  it  is  made  up  in  cakes,  and 
forms  a  very  valuable  cement  for  any  article 
that  does  not  constantly  come  into  contact 
with  water  or  great  neat.  A  sufficient 
amount  of  the  cement  to  cover  the  flat  end 
of  each  knob  should  be  used,  and  heated 
until  it  bubbles,  when  the  brass  knob  must 
be  pressed  firmly  against  the  glass  or  tin. 
This  cement  is  obtainable,  I  believe,  of 
almost  any  ironmonger  or  bicycle  manu¬ 
facturer. 

Four  12  in.  lengths  of  chain  are  now  re¬ 
quired  to  complete  the  lantern  proper. 
These  should  be  connected  by  one  end  at 
each  corner  with  small  brass  hooks,  and  the 
other  end  of  each  chain  to  a  ring  suspended 
from  the  ceiling  by  another  piece  of  chain, 
the  length  of  which  must  depend  on  the 
height  of  hall. 


Those  who  wish  to  make  an  oil-lamp  to 
stand  inside  the  lantern  may  do  so  in  the 
following  economical  manner : — Get  a  round 
tin  can  possessing  a  lid  (a  large  condensed- 
milk  tin  will  do  capitally),  bore  a  hole  in  the 
centre  of  the  lid  large  enough  to  allow  the 
cotton  wick  to  pass  through,  and  afterwards 
solder  the  lid  on  the  can.  This  will  answer 
splendidly  as  a  reservoir.  Now  we  want  a 
collar,  burner,  and  glass  chimney,  all  of 
which  can  be  bought  at  any  Italian  stores 
for  a  few  pence.  Solder  the  collar  over  the 
hole  in  the  lid,  screw  on  the  burner  (fitted 
with  wick  of  correct  width),  slip  on  the 
chimney,  and  the  lamp  is  capable  of  shed¬ 
ding  forth  light — if  the  reservoir  contains 
oil. 

Finally,  a  small  brass  or  glass  (the  choice 
is  optional)  smoke-bell  is  another  requisi¬ 
tion.  It  is  required  not  only  to  protect  the 
ceiling  from  discoloration  by  smoke,  but 
also  to  serve  as  a  further  ornament  to  the 
lantern.  Hang  it  over  the  light  by  a  chain 
of  suitable  length. 


ELECTROLYTIC  ANALYSIS  OP 
SULPHUR  IN  RED  COPPER. 

The  method  generally  employed  for  analys¬ 
ing  sulphur  in  red  copper  is  that  of  Fre- 
senius,  but  it  is  long,  difficult,  and  subject 
to  errors.  It  is,  however,  of  great  import¬ 
ance  to  fix  exactly  the  amount  of  sulphuret 
of  copper  contained  by  copper,  for  these 
impurities  greatly  change  the  physical  pro¬ 
perties  of  the  metal.  A  new  electrolytic 
method  suggested  by  M.  C.  A.  Lobry  de 
Bruyn  seems  more  accurate  and  rapid.  Ac¬ 
cording  to  L' Industrie  Electrique,  twenty- 
five  parts  of  copper  are  dissolved  in  nitric 
acid,  then  the  solution  is  electrolysed  until 
twenty  parts  of  copper  are  deposited.  The 
liquid  is  then  evaporated  to  expel  all  the 
acid,  and  the  electrolysis  concluded.  During 
this  time  the  sulphur  has  been  converted 
into  sulphuric  acid,  which  can  easily  be 
calculated,  there  being  no  longer  any  copper 
in  the  liquid. — Moniteur  Industrial. 


TOOLS  OF  EGYPTIAN  PYRAMID 
BUILDERS. 

Egyptian  stone-workers  of  4,000  years  ago 
had  a  surprising  acquaintance  with  what 
have  been  considered  modem  tools.  Among 
the  many  tools  used  by  the  pyramid  builders 
were  both  solid  and  tubular  drills  and 
straight  and  circular  saws.  The  drills,  like 
those  of  to-day,  were  set  with  jewels  (prob¬ 
ably  corundum,  as  the  diamond  was  very 
scarce),  and  even  lathe  tools  had  such  cutting 
edges.  So  remarkable  was  the  quality  of 
the  tubular  drills,  and  the  skill  of  the  work¬ 
men,  that  the  cutting  marks  in  hard  granite 
give  no  indication  of  wear  of  the  tool,  while 
a  cut  of  a  tenth  of  an  inch  was  made  in  the 
hardest  rock  at  each  revolution,  and  a  hole 
through  both  the  hardest  and  softest  mate¬ 
rial  was  bored  perfectly  smooth  and  uniform 
throughout.  Of  the  material  and  method 
of  making  the  tools  nothing  is  known. 


Electrical  Accumulator  Plates.— A 
new  alloy  for  this  purpose,  almost  un- 
attackable  by  acid,  is  made  by  adding  22  parts 
of  antimony  to  945  parts  of  melted  lead, 
and,  at  the  moment  of  pouring  into  an 
ingot-mould,  introducing  13  parts  of  mer¬ 
cury.  The  ingot  can  be  rolled  out  into 
thin  plates. 
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HOW  TO  CONVERT  AN  ALTAZIMUTH 
INTO  AN  EQUATORIAL  TELESCOPE 
STAND. 

BY  O.  BECKERLEGGE. 

Apparent  Motion  of  Stars— Axis  of  Telescope 

PARALLEL  TO  THE  EARTH’S  AXIS — ALTAZIMUTH 

and  Equatorial — Converting  the  Former 

into  the  Latter. 

Every  young  astronomer  -who  lias  a  tele¬ 
scope,  mounted  so  that  it  allows  of  vertical 
and  horizontal  motions,  has  realised  the 
difficulty  of  following  a  celestial  object, 
inasmuch  as  its  path  is  always  oblique  and 
not  parallel  to  the  horizon.  In  the  diagram 
Fig.  1,  Y z  is  the  horizon,  and  st  a  line  per¬ 
pendicular  to  the  same.  Now,  it  will  be 
apparent  to  the  most  inexperienced,  that  a 
telescope,  mounted  with  its  axis  of  rotation 
in  this  perpendicular  manner,  as  A,  would, 
if  caused  to  revolve,  mark  out  circles  in  the 
heavens  parallel  to  the  horizon,  as  3—4.  The 
star,  a,  in  the  field  of  vision,  would  cross  the 
field  in  an  oblique  manner,  as  shown  by  the 
dotted  circle,  1.  To  follow  this  star  the 
telescope  would  not  only  require  to  be 
turned  oh  its  horizontal  axis,  but  also  on 
its  vertical,  raising  or  depressing  it,  as  the 
object  might  happen  to  be  east  or  west  of 
the  meridian.  To  do  this  with  an 
instrument  of  low  power  is  not 
easy,  whilst  with  an  instrument 
of  high  power  it  is  all  but  im¬ 
possible.  To  follow  a  star  with 
only  one  motion  an  equatorial 
stand  is  required. 

Everyone,  even  the  most  casual 
observer,  has  noticed,  for  example, 
that  the  Great  Bear,  that  most 
conspicuous  of  all  constellations, 
revolves  round  a  point  near  to  the 
ole  star  once  in  each  twenty-four 
ours.  When  the  constellation  is 
to  the  north,  it  is  low  down  in 
the  sky,  but  climbs  higher  and 
higher  until  it  reaches  its  meridian. 

To  the  uninitiated  it  has  always 
appeared  as  though  the  observer 
was  on  a  fixed  point  and  the 
heavenly  orbs  were  whirling  around  him. 
But,  as  even  the  youngest  observer  now 
knows,  the  motion  of  the  stars  is  only  ap¬ 
parent  and  not  real,  the  true  cause  being 
that  the  observer  is  being  carried  onward 
by  the  diurnal  motion  of  the  earth,  and  so 
his  relative  position  to  the  fixed  stars  is 
continually  being  altered.  The  writer 
witnessed  an  unusually  interesting  optical 
illusion  illustrative  of  this  some  time  since. 
Iiiding  in  a  fast  train,  the  line  skirted  a 
large  field  which  had  been  ploughed  with 
the  furrows  at  right  angles  to  the  line  of 
motion.  The  first  mental  impression  as  we 
rushed  past,  and  the  furrows,  each  one  in 
rapid  succession,  opening  out  and  then 
appearing  in  perspective  to  meet  in  the 
vanishing  point,  was  that  the  observer  was 
stationary,  and  that  the  field,  like  a  great 
wheel  with  innumerable  spokes,  was  being 
rapidly  revolved  on  its  centre.  This,  on  a 
magnificent  scale,  is  the  optical  illusion 
which  so  often  baffled  the  early  astronomers. 
They  were  fixed — so  they  thought — and  the 
celestial  scenery  revolved  around  the  pole 
star. 

Having  mastered  this  fact,  that  the  earth 
revolves,  it'  was  comparatively  easy  to  dis¬ 
cover  that  if  a  line  were  drawn  from  the 
point  of  observation  to  the  pole  star,  or, 
what  is  the  same,  a  line  parallel  to  the 
earth’s  axis,  and  a  telescope  were  caused  to 
revolve  around  this  line  as  an  axis,  it  would 
follow  and  hold  a  star  in  its  field  of  view  as 
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long  as  it  was  above  the  horizon.  In  Fig.  1,  s  n 
is  the  polar  axis.  If  a  telescope,  as  B,  is  made 
to  revolve  regularly  around  this  point  once 
in  twenty-four  hours,  it  would  cut  a  circle, 
as  the  dotted  line,  and  if  a  star  were  in  the 
field  of  view,  as  at  b,  it  would  be  retained 
there  through  the  whole  revolution.  The 
dotted  circle,  2,  shows  the  path  of  a  star 
which  just  dips  at  one  point  below  the 
horizon. 

A  third  fact  would  soon  be  apparent :  that 
if  an  observer  were  stationed  at  the  pole  of 
the  earth’s  axis,  the  heavenly  bodies  would 
appear  to  revolve  in  circles  parallel  to  the 
horizon,  and  that,  on  receding  from  that 
position  towards  the  equator,  the  angle 
included. between  the  pole  star,  n,  point  of 
observation,  s,  and  the  horizon,  y,  would 
become  more  and  more  acute,  until  at  last 
the  observer  would  reach  a  point  where  the 
pole  star  would  lie  on  the  horizon,  and  ail 
stars  would  rise  and  set  at  right  angles  to 
it,  and  the  day  and  night  would  each  be 
twelve  hours  long. 

We  now  arrive  at  the  last  point  I  wish  to 
mention  in  relation  to  this  subject,  that  is  : 
we  must  first  ascertain  the  latitude  of  the 
point  of  observation,  and  make  the  axis  of 
the  telescope  to  correlate  with  it ;  or,  in 
other  words,  the  axis  of  the  telescope  must, 


at  all  times,  be  parallel  to  the  earth’s  axis. 
We  will  suppose  that  we  are  fixing  a  tele¬ 
scope,  say  in  Liverpool.  On  looking  at  aoy 
good  atlas  we  find  that  Liverpool  is  53  £° 
N.  This,  then,  must  be  the  angle  of  our 
polar  axis.  Having  mastered  these  several 
points,  there  is  little  else  to  do  beyond  mere 
mechanical  work. 

But  the  mechanical  labour  required  for 
the  construction  of  a  good  equatorial  must 
be  of  no  mean  order.  It  is  not  for  this 
class,  however,  that  I  am  writing  this  article, 
but  for  those  whose  skill  is  limited,  yet  who 
desire  something  handier  than  the  Altazi¬ 
muth.  Fig.  2  represents  the  latter  stand 
adapted  or  altered  to  an  equatorial.  It  may 
be  said  here  that  the  writer  makes  no  claim 
to  originality;  indeed,  it  might  be  difficult 
to  determine  who  was  the  first  to  work  out 
the  idea.  Some  years  since  Lord  Lindsay 
published  something  on  it,  but  before  him 
two  or  three  other  astronomers  of  great 
reputation  adopted  a  plan  of  which  his  was 
a  modification,  and  the  design  I  have  given 
is  a  modification  of  his,  the  only  point  of 
difference  being,  that  in  my  design  I  place 
the  axis  in  alt  coincident  with  the  axis  of 
the  telescope,  and  not  underneath,  as  is 
generally  found  in  telescopes  with  Altazi¬ 
muth  mounting.  This  difference,  though 
at  first  sight  it  may  appear  of  little  im- 

fortance,  is  really  of  considerable  value. 

t  is  evident  that  if  the  axis  of  motion  is 
outside  the  instrument,  then  the  instrument 
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will  revolve  around  it,  and  not  around  its 
own  centre ;  but  in  any  kind  of  equatorial 
mount  it  is  absolutely  necessary  that  both 
major  and  minor  axis  of  the  instrument 
should  be  coincident  with  its  optical  axis, 
for  if  not,  no  matter  what  device  we  may 
adopt,  the  object  would  be  continually 
creeping  out  of  the  field  of  view.  I  have 
extended  these  remarks,  perhaps,  some 
people  may  think,  unduly,  but  they  must 
consider  that  there  are  always  some  readers 
just  starting  to  learn,  and  it  is  those  I  have 
in  my  view,  and  for  whom  I  write.  We 
will  suppose  we  possess  a  telescope  with  a 
three-legged  stand.  If  the  joint  for  giving 
altitude  is  underneath  the  instrument,  then 
a  crutch,  as  Fig.  3,  should  be  made,  either 
in  iron  or  brass.  Y-shaped  slots  may  be  cut 
in  the  arms  of  the  crutch.  Pins  must  be 
let  into  the  telescope  tube,  either  screwed 
or  soldered,  to  act  as  trunnions  to  rest  in 
the  crutch.  Care  must  be  taken  that  these 
pins  are  true  with  each  other.  Fix  the 
telescope  stand  firmly  to  a  small  tube  or 
platform,  care  being  taken  that  the  stand 
is  perpendicular  to  it.  Fasten  a  strong  rod 
of  wood  to  the  platform,  so  that  it  forms 
with  the  stand  a  right  angle.  Cut,  either 
in  wood  or  metal,  a  templet  of  an  angle 
equal  to  the  latitude  of  the  place  of  observa¬ 
tion,  that  of  Liverpool  being  53£° — 
c,  Fig.  2.  This  must  be  carried 
along  the  rod  until  a  line  drawn 
from  A  to  b  shall  touch  the  edge 
of  the  templet.  At  the  point  a  a 
hole  must  be  bored  large  enough 
to  take  a  strong  cord.  A  small  eye 
should  be  fastened  to  the  telescope 
tube,  as  at  d,  in  a  line  with  the 
O.G.  To  this  a  strong  cord  is 
fastened,  the  other  end  passing 
through  the  hole  at  A.  A  screw 
may  be  placed  in  the  end  of  the 
rod  to  clip  the  cord,  or  a  cleat 
may  be  fastened  on  the  under  side 
of  the  rod,  around  which  the  cord 
may  be  secured.  Now  place  the 
instrument  on  any  suitable  stand 
with  the  imaginary  line,  A  B, 
pointing  to  the  pole  star.  Bring 
the  instrument  to  bear  on  any  particular 
star  desired,  and  fix  it  by  the  cord,  D  A.  It 
will  now  be  seen  that  if  moved  to  right  or 
left  it  will  no  longer  revolve  around  either 
the  perpendicular  or  the  horizontal  axis,  but 
around  an  axis  that  lies  in  a  line  from  a  to  b. 
In  other  words,  it  moves  on  a  polar  axis,  and 
the  circles  which  the  instrument  makes  will 
be  circles  equidistant  to  the  pole  star.  If 
our  work  has  been  done  with  care  one 
motion  will  keep  a  star  fairly  well  in  the 
field  of  view.  I  have,  I  think,  in  “  Shop  ” 
given  a  very  simple  method  for  finding  the 
true  north,  so  need  not  refer  to  the  matter 
further.  If,  however,  there  is  any  obscurity 
on  the  subject  I  have  written  on,  I  shall  be 
pleased  to  answer  any  question,  and  give 
what  further  information  I  can. 


Galvano  Plating  with  Iron  and 
Nickel. — Solution  1,  for  iron :  Take  equal 
parts  of  pure  sulphate  of  iron  and  of  the 
sulphate  of  iron  and  ammonia,  to  which  is 
added  1  in  1,000  of  sulphate  of  magnesia. 
The  solution  should  have  a  strength  of  18° 
to  20°  B.  Solution  2,  for  nickel :  To  a  solu¬ 
tion  of  sulphate  of  nickel  and  ammonia, 
2  per  cent,  of  sulphate  of  magnesia  and  2  per 
cent,  of  boric  acid  are  added,  and  the  solution 
is  then  neutralised  with  carbonate  of  mag¬ 
nesia.  The  bath  should  have  a  strength  of 
8°  to  10°  B. 
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Fig.  1.— Diagram  of  the  Heavens— S  N,  Elevation  of  the  Polar  Axis 
around  which  the  Stars  seem  to  revolve.  Fig.  2. — An  ordinary 
Altazimuth  Stand  adapted  as  an  Equatorial,  A  B  being  the 
Elevation  of  the  Pole,  which  is  equal  to  the  Latitude  of  the 
place  of  observation.  Fig.  3.— A  Crutch  to  receive  the  Trunnions 
on  the  Telescope. 
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TRADE:  PRESENT  AND  FUTURE. 

*»*  Correspondence  from,  Trade  and  Industrial 
Centres,  and  Slews  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

COTTON  Trade.— The  great  look-out  continues, 
with  no  indications  of  weakness  on  either  side. 
Several  mills  have  adopted  short  time,  and  this  has 
greatly  strengthened  the  masters’  position.  It  is 
thought  that  many  other  concerns  will  speedily 
adopt  short  time,  but  the  operatives  rely  upon  the 
increased  demand  for  yarn  forcing  the  masters  to 
reopen  the  mills.  Our  Rochdale  and  district  corre¬ 
spondent  writes  : — The  Masters’  Federation  has 
succeeded  in  prevailing  upon  the  majority  of  the 
mill  owners  in  Rochdale  to  place  their  employes  on 
short  time  ;  consequently,  notices  have  been  posted 
in  the  mills,  stating  that  the  mills  will  only  work 
twenty-eight  hours  per  week  until  further  notice— 
this  being  half-time  only.  The  employes  are  calling 
a  meeting  to  decide  what  is  to  be  done  as  regards 
the  levies  under  this  new  regulation,  as  if  they  con¬ 
tinue  to  pay  the  5s.  6d.  per  week  as  before,  it  will 
be  paying  away  nearly  half  of  their  wages.  The 
question  of  arbitration  has  been  spoken  of  again  in 
some  quarters,  but  after  the  reception  which  the 
proposal  received  before  it  is  not  likely  the  dis¬ 
pute  will  be  settled  in  this  way. 

Cutlery  and  Silver  Trades. — Cutlery  trade  is 
dull,  while  the  electro-  and  silver-plate  trade  has 
improved. 

Skate  .  Trade. — Skate  makers  are  busy  with 
Sheffield-made  skates,  although  vast  numbers  of 
cheap  imported  skates  are  sold. 

Paper  Trade.— This  suffers  from  the  prevalent 
depression,  but  more  severely  than  the  paper  trade 
is  wont  to  suffer.  Many  mills  are  running  short 
time,  with  no  prospect  of  improvement. 

Heavy  Trades. — Improvement  marks  the  heavy 
trades  of  Sheffield.  Hematites  have  declined  from 
60s.  to  54s.,  according  to  brand.  Railway  material 
is  in  moderate  request. 

Coal  Trade. — The  Northumberland  coal  market 
is  easy,  best  steam  coals  being  from  9s.  3d.  to  9s.  6d.; 
second  qualities,  9d.  to  Is.  per  ton  lower.  Small 
steam,  3s.  9d.  to  4s.  per  ton.  Bunker  coals  are  dull. 
Gas  coals,  in  large  demand  from  7s.  6d.  to  8s.  per 
ton.  Coke  is  firm. 

Chemical  Trade. — The  chemical  market  is  flat, 
with  a  limited  amount  of  new  business. 

Iron  Trade. — The  Middlesbro?  iron  market 
shows  an  improvement,  and  shipments  continue 
heavy.  The  finished  iron  and  steel  trades  are  slack, 
steel  makers  being  very  short  of  orders  ;  but  rail 
makers  continue  fairly  well  employed. 

Timber  Trade. — Our  Hartlepool  correspondent 
writes  : — The  demand  for  sawn  wood  is  very  brisk, 
most  of  the  merchants  having  their  hands  full  of 
orders.  Large  timber  is  being  moved  from  the 
ponds,  especially  sawn  pitch  pine.  Norway  timber 
orders  are  as  brisk  as  ever  ;  also  for  odd  lots  of 
Swedish.  There  is  no  doubt  there  will  be  a  good 
trade  up  to  Christmas.  Pit  timber  orders  are 
plentiful,  especially  for  Staffordshire  and  the  Mid¬ 
lands.  Our  Liverpool  correspondent  writes : — At 
recent  sales  mahogany  brought  from  2.Jcl.  to  2s.  9d. 
per  foot,  according  to  quality  ;  American  walnut, 
5s.  6d.  per  cubic  foot ;  American  whitewood.  Is.  to 
1  s.  7^d.  per  cubic  foot ;  satin  walnut,  Is.  EM.  to 
Is.  5d.  per  foot ;  lignum- vita:,  7 4J  tons  sold  at  from 
£6  5s.  to  £15  per  ton ;  rosewood,  5  tons  sold  at  from 
£10  to  £11 15s.  per  ton. 

Shipbuilding  Trade. — One  or  two  new  orders 
are  to  hand.  Messrs.  Laird  have  obtained  an  order 
to  build  a  magnificent  yacht,  upwards  of  200  ft. 
long,  for  the  American  millionaire,  Mr.  Vanderbilt, 
and  six  steam  barges  are  being  built  by  Messrs.  R. 
Gilchrist  &  Co.  for  Manchester  Ship  Canal  traffic. 
It  is  estimated  that  removing  the  sailings  of  the 
vessels  City  of  Paris  and  City  of  New  York  to 
Southampton  will  occasion  a  loss  in  revenue  of 
£250,000  per  annum  to  this  city.  The  Dock  Board 
have  held  a  meeting  to  consider  the  advisability  of 
lengthening  the  present  landing  stage  on  the  Mersey 
with  a  direct  railway  connected  to  it,  also  the 
building  of  another  stage  for  Atlantic  passengers 
and  for  cattle,  etc.  ;  the  former  to  cost  £220,000 
and  the  latter  £350,000.  This  having  been  passed, 
a  Bill  is  to  be  promoted  in  Parliament  for  the 
purpose  of  accomplishing  these  schemes.  This 
means  a  good  deal  of  work. 

Engineering  Trade. — There  is  next  to  nothing 
doing  in  the  Lancashire  engineering  trade  generally, 
although  here  and  there  stationary  engine  builders 
and  boiler  makers  are  giving  more  encouraging 
reports.  The  returns  for  the  past  months  issued  by 
the  engineering  trade  unions  show  a  further  increase 


in  the  number  of  unemployed.  The  Amalgamated 
Society  of  Engineers  have  now  nearly  8  per  cent,  of 
their  members  “out.”  About  44  per  cent,  of  the 
members  of  the  Steam  Engine  Makers’  Society  are 
returned  as  unemployed. 

Steel  Trade. — Ordinary  foundry  hematites  do 
not  fetch  more  than  56s.,  while  steel  billets  are 
readily  offered  at  87s.  6d.  The  steel  plates  for  the 
Watkin  Tower  are  now  being  supplied  at  a  very  low 
rate.  In  Cumberland  3,000  steel  workers  have  been 
discharged,  owing  to  scarcity  of  orders. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letter  from  a  Correspondent. 

Turning  and  the  Turners’  Company.—  Cymro 
writes  “In  Work,  No.  183,  p.  418,  you  reminded 
us  as  to  the  Twenty-third  Annual  Prize  Competition 
of  the  above  Company,  which  took  place  in  October, 
when  you  hoped  a  good  collection  of  turnery  would 
be  exhibited.  Ail  your  readers  would  have  wished 
the  same  success  to  this  institution  but  for  the 
statements  which  revealed  the  serious  condition 
into  which  this  once  flourishing  concern  has  been 
brought.  Far  myself,  I  have  now  a  full  answer  to 
what  has  been  a  puzzle  to  me  since  the  October 
Exhibition,  1890.  To  this  I  paid  a  visit,  thinking  to 
have  the  satisfying  pleasure  of  seeing  the  largest 
and  grandest  snow  that  could  possibly  be  shown  at 
any  one  time  or  place.  In  this  I  was  greatly  dis¬ 
appointed.  Upon  entering  the  room— after  a  great 
deal  of  trouble  in  finding  it— thinking  it  to  be  a 
pottery  warehouse,  I  remarked  to  an  official  that 
my  errand  was  to  see  the  Turners'  Exhibition,  and 
that  I  had  travelled  from  Wales  for  that  purpose  ; 

I  did  not  want  to  purchase  any  flower-pots:  would 
he  be  kind  enough  to  put  me  in  the  way  to  find  it? 
He  assured  me  I  was  in  the  right  place.  What  I 
thought  flower-pots  at  first  glance  were  vases  and 
urns  in  terra-cotta,  some  in  the  rough,  and  others  in 
a  finished  condition.  No  doubt  they  were  specimens 
of  good  workmanship  in  their  class.  Also  a  few 
exhibits  in  Derbyshire  and  Cornish  stone  of  first- 
class  quality  and  splendid  workmanship.  At  last, 
in  one  corner,  I  came  across  the  lathe  work.  There 
were  only  two  exhibitors,  one  of  whom  must  have 
sent  his  work  as  a  joke.  But  the  other,  a  case  of 
ivory  and  black  wood— said  to  be  ttio  work  of  a  first- 
class  gentleman  amateur— was  most  exquisitely 
wrought.  The  ivory  boxes  bore  ample  evidence  of 
the  skilful  handling  of  the  rose  engine  and  spherical 
rest,  whilst  the  blackvvood  box  testified  to  the  same 
artistic  manipulation  of  the  medallion  machine, 
having  upon  its  cover  a  most  beautifully  worked 
medallion  of  Rubens.  Such  work  as  this,  although 
few  can  rise  to  it,  has  a  wonderful  intluencc  upon 
the  amateur  of  less  degree.  Ho  may  be  pleased  and 
satisfied  with  his  own  work,  but  when  he  secs  that 
of  first-class  workers,  he  is  stimulated  to  aim  higher, 
and  in  this  endeavour  ho  accomplishes  better 
results.  But  what  about  the  blackballing  of  ama¬ 
teurs  i  Can  it  possibly  be  that  they  have  been 
weeded  out,  one  by  one.  down  to  the  last,  as  the 
1890  Exhibition  showed,  from  motives  that  are  best 
known  amongst  the  managers  of  the  Company 
themselves?  Has  a  partiality  been  shown,  and 
preference  given,  to  workers  upon  lathes  and  tools 
of  certain  makers  ?  If  so.  then  the  sooner  we 
‘  throw  up  the  sponge '  the  better,  most  certainly. 
The  person  who  has  made  the  tools  to  cut  spirals 
in  separate  strands  upon  his  screw-cutting  lathe, 
perhaps,  had  better  keep  bis  work  under  cover  for 
awhile,  lie  would  not  only  be  denied  a  sixpenny 
script  by  the  Worshipful  Turners-  Company,  but 
would,  be  boycotted  for  daring  to  make  a  tool  him¬ 
self.  To  remedy  all  this,  Mr.  Editor.  I  would 
suggest  you  take  in  hand  the  formation  of  a  society 
fit' "all  workers,  whether  amateur  or  professional. 
Members  to  pay  a  fee  for  entrance  :  the  first  year's  ] 
expense  to  be  met  by  subscription  or  a  guarantee 
fund  :  afterwards  it  would  be  self-supporting.  This  I 
would  meet  a  great  want  and,  I  think,  be  very 
acceptable  to  the  tens  of  thousands  who  read  your 
valuable  paper,  Work."— [Will  Cymro  set  out  the 
lines  of  such  a  society  ?  If  it  can  be  worked  we 
shall  be  pleased  to  give  all  the  assistance  in  our 
power.  It  is  for  amateur  and  professional  workers 
to  decide  the  matter,  by  writing  to  us  and  making 
the  matter  known.— Ed.] 

II.— Questions  Answered  by  Editor  and  Staff. 

Luminous  Paint. — E.W.  (Sheffield).— This  useful 
invention— which,  by  the  way,  was  first  brought 
into  general  knowledge  through  the  medium  of  the 
last  great  Paris  Exposition  —  can  be  purchased 
through  many  agent I  give  one  in  London  :  W.  C. 
Horne,  6,  Dowgate  Hill.  London.  E.C.  It  is  retailed 
at  prices  and  in  quantities  within  the  reach  of  most 
people.  Write  the  above  for  particulars,  stating 
your  requirements.  If  you  are  a  regular  Work 
reader,  you  will  find  a  description  of  method  of 
preparing  luminous  paint  on  p.  556.  Vol.  III.,  No.  139. 
This  I  had  from  a  good  source,  and  its  perusal  will 
interest  you.  I  think. — F.  P. 

Boot  and  Shoe  Making.— Ergo.— Many  letters 
are  reaching  us,  asking  when  these  articles  com¬ 
menced.  You  will  find  this  information  below.  It 
is  a  pity,  when  series  papers  of  this  nature  are  set 
going  in  Work,  that  readers  and  friends  of  the 


journal  do  not  make  a  point  of  bringing  the  fact 
under  the  notice  of  strangers  interested.  It  would  do 
incalculable  benefit  to  Work  if  every  subscriber 
would,  for  instance,  acquaint  his  or  her  bootmaker 
of  these  articles  from  Mr.  Greenfield’s  pen.  ]f 
friends  of  Work  would  adopt  this  simple  and  not 
costly  plan,  it  would  save  us  a  mass  of  corre¬ 
spondence  every  day,  and  materially  relieve  the 
columns  of  “  Shop.”  See  Nos.  165,  168,  173,  17G,  182, 
and  187.— Ed. 

Ebony  Stain. — A.  R.  (Ashton).— Refer  to  “Ebony 
Stain”  in  Work,  No.  125,  p.  332.  The  subject  is 
there  fully  treated.  The  staining  mediums  you 
refer  to  do  not  turn  the  wood  black.  Their  action 
is  to  simply  darken  such  woods  as  mahogany  or  oak 
to  give  a  richer  appearance  or  the  look  of  age. 
Look  through  the  local  directory  for  the  address  of 
dealers  in  pearl  in  your  own  neighbourhood.  Should 
you  be  unable  to  meet  with  any,  write  Joseph 
Forrester,  1.  Summer  Hill  Terrace,  Birmingham; 
he  can  supply  you  in  any  quantity  of  genuine  pearl. 
You  may  be  aware  that  there  is  an  imitation  largely 
used.  For  this,  write  the  British  Xylonite  Company, 
Homerton,  London. -Lifeboat. 

Spirit  Varnish.—  D.  S.  R.  (Cambuslang). — A 
spirit  varnish  which,  when  simply  applied  by  a 
brush  or  dipping,  will  give  an  appearance  of  French 
polish  without  any  further  trouble  has  yet  to  be 
found.  Some  preparation  is  needed,  such  as  seal- 
ing  the  pores  of  the  wood  by  “  filling  in,"  or  giving 
a  few  rubbers  of  French  polish.  Papers  on  this 
subject  are  in  the  Editor  s  hands,  and  may,  doubt¬ 
less,  appear  in  due  time.  Personally,  I  can  meet 
with  satisfactory  results  with  a  varnish  made  as 
follows  :  Rectified  naphtha,  1  gallon  ;  shellac,  2  lb.; 
gum  benzoin,  1  lb. ;  gum  sandaracb,  Jib.  ;  gum  thus, 
i  lb.  ;  resin,  i  lb.  The  varnish  you  refer  to  as  used 
by  the  Germans  contains  gum  elemi,  which  gives  a 
bright  but  very  soft  varnish,  hence  it  is  a  gum  but 
little  used  in  this  country.— Lifeboat. 

Patent.  —  J.  R.  (New  Brompton).  —  There  is 
nothing  new  in  your  idea  for  the  position  of  a 
portable  light.  Miners  have  carried  their  candles 
thus  from  time  out  of  mind,  and  workmen  in  more 
delicate  crafts— sculptors,  for  instance— used  to  do 
so  when  candles  remained  the  only  source  of  light. 
But  to  the  use  of  gas  in  this  manner,  the  fact  that 
the  necessary  supply  pipe  would  hamper  the  free 
movements  of  the  worker  has  always  been  an 
obstacle  ;  so  also  has  the  minor  point  that  the  heat 
generated  by  the  burner  might  cause  inconvenience. 
Are  we  to  understand  that  you  have  invented  an 
apparatus  by  which  both  these  difficulties  are  over¬ 
come?  If  so,  you  have,  undoubtedly,  a  proper 
subject  for  a  patent ;  but  whether  such  a  patent 
would  prove  profitable  is  another  question,  and  one 
which  it  is  not  possible  to  answer.  It  appears  to  us, 
however,  that  an  electric  light,  with  a  small  port¬ 
able  battery,  would  be  better  suited  to  the  purpose 
than  gas,  if  it  could  be  produced  at  a  sufficiently 
low  price.  As  to  the  professional  character  of  the 
patent  agent  named,  or  his  charges,  it  is  not  for  us 
to  express  an  opinion  :  but  if  you  wish  to  get  your 
provisional  protection  economically,  buy  the  form 
at  the  Post  Office,  and  make  out  the  specification 
yourself.  You  have  full  instructions  how  to  proceed 
!  in  Work.— C.  C.  C. 

Browning  Gun  Barrels.— J.  L.  (Wexford). — 
Brown  stain,  applied  with  a  brush  and  allowed  to 
dry  on,  is  of  no  real  service  for  these,  owing  to  its 
liability  to  wear  off'  with  constant  handling.  The 
correct  way,  by  eating  into  the  surface  by  means  of 
acids,  though  more  tedious  in  its  application,  is  far 
and  away  the  best  in  the  long  run.  The  simplest 
method  is  to  apply  chloride  of  antimony,  first  made 
of  a  thin,  creamy  consistency  by  mixing  with  olive 
oil.  The  barrel  should  be  slightly  heated,  the  mix¬ 
ture  applied,  and  allowed  to  remain  on  till  the 
requisite  brown  is  produced.  The  polish  is  brought 
I  up  again  by  friction— rubbing  with  a  piece  of  hard 
wood.  Sometimes  a  coat  of  shellac  varnish  is  now 
applied,  and  again  polished.  A  more  tedious  allair, 
butadopted  by  some  of  the  first-class  establishments, 
and  known  as  "military  browning."  is  as  follows: 
Tincture  of  steel,  7  oz. ;  spirits  of  nitre,  6  oz. ;  spirits 
of  wine,  1  oz. ;  nitric  acid,  2’r  oz. ;  blue-stone,  1  oz. ; 
rain-water.  21  oz.  The  blue-stone  must  be  dissolved 
in  the  water  first,  the  nitric  acid  put  in  last,  and  the 
whole  well  shaken,  which  will  turn  a  nice  green. 
The  barrels  must  be  perfectly  free  from  grease. 
First  day :  Coat  and  stand  in  the  drying  room  for 
the  night ;  not  less  than  90'  of  heat.  Boil  off  next 
morning  ;  scratch  off,  and  continue  the  same  daily. 
You  will  find  four  or  five  coats  sufficient.  Change 
the  water  every  morning  (if  possible,  boil  off  in  rain¬ 
water).  Tne  barrels  must  be  perfectly  cold  when 
coated.  Should  you.  on  the  score  of  cheapness, 
require  a  brown  stain  to  apply  with  a  brush,  write 
us  again  ;  we  shall  be  pleased  to  assist. — Lifeboat. 

Turners’  Company  Competitions.— A.  E.  (Bir¬ 
mingham^.— Write  to  the  Clerk  of  the  Company, 
London,  E.C. 

Mail  -  cart  Wheels.— A.  G.  (Pvlborough).— I 

have  made  several  inquiries  in  London,  and  have 
come  to  the  conclusion  that,  if  I  were  wanting 
above.  I  should  certainly  send  to  Victor  Cycle  Co., 
Grimsby,  for  them  ;  and  advise  you  to  do  the  same. 
— E.  D. 

Metal  Beadings.etc. — A.  L.  W .(Aberystwyth).— 
I  have  made  inquiries,  and  find  that  these  orna¬ 
mental  mounts  are  chiefly  imported.  The  only  firm 
I  have  been  able  to  discover  who  deals  in  them  is 
S.  M.  MeEwan,  who  deals  in  dyed  woods,  veneers, 
marqneterie,  etc.,  282,  Old  Street,  St.  Luke's,  E.C.— 
B.  A.  B. 
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Aerated  Waters. — H.  G.  (Leith).— Haywood  & 
.  Tyler,  Whitecross  Street,  E.C.  ;  and  Barnet  & 
Forster,  Forston  Street,  Shepherdess  Walk,  N.,  are 
both  good  makers  ;  and  will,  no  doubt,  furnish  you 
with  all  the  particulars  you  require.— J.  C.  K. 

Paraffin  Cooking  Stove.— D.  J.  S.  (Roehamp- 
ton).—  Your  idea  and  sketch  for  above  are  not  at  all 
bad,  and  would,  if  properly  constructed,  answer 
very  well.  I  send  you  a  sketch  of  a  different  design, 
which^  perhaps,  you  may  like  better,  being  more 
compact  and  not  so  top-heavy.  I  see  from  your 
sketches  that  you  understand  what  you  want,  so 
my  explanations  will  only  need  to  be  brief,  a  is 
the  oven,  contained  within  an  outer  case,  as  sug- 
1  gested  by  you  ;  T  is  the  oil-tank,  with  two  4i  in. 
burners,  which  you  will  find  sufficient  to  heat  a  12  in. 
square  oven  ;  c,  «  are  the  chimneys  of  same,  but, 
instead  of  allowing  the  heat  to  disperse  at  the  top 
in  the  usual  way,  stop  it  off  so  that  it  is  directed  in 
the  course  shown  by  the  arrows.  A  few  small  holes 


Plan,  of  Paraffin  Cooking  Stove. 


might  be  punched  near  the  chimneys  to  help  heat 
the  right-hand  hole  of  the  top  plate.  A  hole  at  ii— 
to  which  you  might  rivet  on  a  flange  and  about  2  ft. 
of  2  in.  pipe— would  assist  in  drawing  the  heat  round. 
L,  l  are  covers,  which  must  be  left  there  when  the 
oven  is  in  use  without  saucepans  on  the  top.  With 
regard  to  thickness  of  material,  I  advise  you  to  use 
24  gauge  soft  steel,  which  you  can  get  at  any  iron¬ 
monger’s.  The  sides  will  not  require  lagging  if  you 
stand  the  stove  out  of  the  reach  of  draughts.  I  am 
sorry  that  I  cannot  give  you  any  advice  respecting 
the  making  of  a  wooden  dough-mixing  machine 
to  dispense  with  yeast.  Perhaps  some  other  con¬ 
tributor  will  oblige.— R.  A. 

Green-houses  and  Summer-houses.— Dull.— 
These  are  exempt  from  assessment.  Dull  and  his 
brother  should  appeal.—  Overseer. 

Music  Holder.— Jay  Tee.— I  hope  that  this 
design  will  suit  you.  Probably  you  do  not  need 
details  of  construction ;  if  you  do,  however,  let  us 
know.  With  regard  to  your  query  respecting  your 
desire  to  be  supplied,  on  payment,  with  a  full-sized 
drawing,  I  think  I  may  say  that  you  and,  other 
readers  would  experience  little  difficulty  by  making 
your  wants  known  in  Work.  I  have  several  times 
*  been  applied  to,  privately  and  through  Work  and 
other  journals,  for  full-sized  (working)  drawings  of 
various  pieces  of  furniture  I  have  designed;  and  I 
daresay  other  contributors  have  had  similar  appli¬ 
cations.  In  my  case,  however,  I  am  generally  too 
much  occupied  with  original  work  to  give  much 
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attention  to  these  requests.  But,  in  your  case,  if  no 
reader  comes  forward  with  due  willingness,  I  will 
undertake  the  job  for  you  if  you  write  me  through 
the  Editor,  enclosing  a  stamped  letter  to  me  in  one 
addressed  to  the  Editor.  Perhaps  the  Editor  might 
see  some  utility  in  a  suggestion  I  now  make  :  That 
a  department  be  started  for  supplying,  at  proper 
fees,  working  drawings  of  selected  designs  from 
Work,  any  capable  readers  having  their  addresses 
retained  for  this  purpose,  to  whom  application  may 
be  made.— J.  S.— [Before  deciding  this  matter,  I 
should  like  my  readers’  and  contributors'  views.— 
Ed.] 

Quarter  Horse-power  Engine.— E.  C.  (St. 

John’s  Wood).— Articles  appeared  in  Work,  Nos. 
106,  110,  121,  125,  131,  136,  111,  145,  149. 
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Coach  makers’  Routers.— G.  W.  (Devizes).— I 
would  advise  you  to  buy  your  routers  instead  of 
making  them.  Send  to  Mr,  George  Buck,  tool- 
maker,  242,  Tottenham  Court  Road,  London,  from 
whom  you  could  get  routers  and  other  coach- 
makers  tools.— W.  P. 

Cutting  Machines.— G.  A.  M.  ( Nottingham ) _ T 

am  sorry  1  have  been  unable  to  answer  this  query 
sooner,  as  I  know  of  a  machine  which  would 
just  suit.  It  is  called  the  “  Advance,”  a  small 
cutting  machine,  16  in.  knife.  Full  particulars  can 
be  had  by  applying  to  W.  C.  Horne.  2,  White  Horse 
Alley,  Cowcross  Street,  London,  E.C.  If  G.  A.  M. 
will  do  this,  and  mention  where  he  got  his  informa¬ 
tion,  I  am  sure  he  will  be  well  suited.— G.  C. 

Leakage  of  Gas.— W.  H.  C.  (Homerton).— In  the 
first  place,  I  should  thoroughly  examine  the 
brackets  and  fittings  to  see  if  the  leakage  was  in 
them ;  first,  by  carefully  smelling,  and  then,  if  you 
are  not  quite  sure,  by  means  of  a  lighted  match  or 
candle,  being  particular  about  the  joint  behind  the 
wooden  block  and  the  wall  ;  twentv  per  cent,  of  gas 
escapes  are  found  to  be  either  in  the  fittings  or  at 
the  joint  of  the  fittings  and  pipe.  Perhaps  you  only 
smell  the  escape  when  the  gas  is  alight,  which 
would  almost  go  to  prove  that  the  defect  is  in  the 
bracket  somewhere  between  the  tap  and  burner. 
Anyway,  give  the  fittings  a  good  testing  before 
going  further.  If,  after  having  done  this,  you  do 
not  discover  it,  you  must  trace  the  pipes  from  the 
various  fittings  up  to  the  ceiling,  or  down  to  the 
floor,  or  whichever  way  they  run,  slitting  the  paper 
behind  the  pipe  here  and  there,  and  carefully  smell¬ 
ing  every  inch  of  pipe.  Do  not  apply  a  light  to  the 
pipe  covered  with  paper  unless  you  feel  almost 
sure  you  have  found  the  exact  position,  and  then 
only  for  a  second,  blowing  it  out  directly  it  lights,  to 
make  sure  you  are  right,  and  that  the  gas  really  does 
escape  there.  If  you  have  still  not  found  it,  you  must 
now  take  up  the  floor  boards  directly  over  the  pipes 
(which,  by  the  way,  should  be  screwed,  and  not 
nailed ,  down),  and  carefully  smell  every  possible 
inch  of  the  pipes  ;  and  if  yon  think  you  have  found 
it,  test  it  with  a  light,  always  bearing  in  mind  never 
to  apply  a  light  recklessly  to  find  an  escape  of  gas ; 
never  attempt  to  discover  a  large  escape  of  gas 
with  a  light,  or  in  a  room  that  has  been  shut  up 
whilst  the  gas  has  been  escaping  some  time;  and  do 
not  apply  a  light  to  a  small  escape  of  gas  if  it  is 
in  such  a  position  that  it  cannot  be  got  at  readily  ; 
and  lastly,  always  be  sure  that  the  stop-cock  at  the 
meter  works  properly,  so  that  you  can  have  it 
turned  off  at  once  in  the  case  of  a  mishap.  You  must 
continue  in  this  way  to  examine  thoroughly  every 
piece  of  gas  pipe  in  the  house  until  you  find  it.  But 
after  examining  the  fittings  and  pipes  that  are 
not  hidden,  and  before  pulling  the  place  to  pieces, 
go  to  your  “tell-tale,”  the  gas  meter:  that  will  soon 
let  you  know  if  there  is  an  escape  or  not,  for  it 
sometimes  happens  that  someone  has  let  the  gas 
escape  at  the  burner  from  some  cause  or  other,  and 
has  omitted  to  mention  it.  Turn  all  the  gas  off  in 
the  house,  and  turn  the  stop  cock  full  on  at  the 
meter;  watch  the  small  hard  at  the  top,  or  unit 
circle,  of  the  index,  and  if  in  an  hour  or  two  the 
hand  has  not  moved,  you  may  know  that  there 
is  no  escape  in  the  pipes  between  the  meter  and  the 
taps  on  the  fittings,  and  the  leakage,  if  any,  must  be 
in  the  fittings  when  the  burners  are  lit ;  but  if  the 
hand  moves  ever  so  little,  you  may  know  there 
is  an  escape  somewhere,  and  be  it  ever  so  small  find 
it  out,  for  you  must  bear  in  mind  that  that  small 
escape  is  continually  going  on,  and  comes  to  some¬ 
thing  considerable  in  a  quarter.  I  think  I  ha  e 
given  you  sufficient  information  to  enable  you  to 
find  the  small  escape  you  mention,  and  a  little 
yellow  soap  rubbed  in  will  stop  it  until  you  can  do  it 
properly  with  white-lead,  or  call  in  a  gas-fitter. — 
E.  D. 

Blind.  —  Factory  Lad.  —  Blind  laths  can  be 
bought  at  most  timber  yards,  especially  those  that 
have  saw  mills  in  connection.  I  do  not  know  Man¬ 
chester,  but  blind  laths,  ready  planed,  ought  not  to 
cost  more  than  12s.  per  100  ft.  super,  which  is  less 
than  id.  per  ft.  run.  This  is  for  painted  work  ;  per¬ 
fect  laths,  suitable  for  stained  and  varnished  work, 
cost  rather  more.  If  you  read  the  article  on  “Vene¬ 
tian  Blinds”  (No.  110,  page  86,  Vol.  III.  of  Work) 
you  may  get  a  hint  or  two.  You  cannot  easily  get 
paint  off  Venetian  blinds,  and  probably  if  you  did 
you  would  find  the  laths  not  clean  enough  to  var¬ 
nish  ;  they  are  so  frequently  prepared  with  size 
colour.  The  colour  used  for  green  blinds  is  made 
of  mineral  green,  turpentine,  varnish,  and  white 
lead.  It  is  nor.  now  so  popular  as  it  used  to  be,  on 
account  of  the  poisonous  character  of  the  colour, 
which,  however,  is  too  much  imprisoned  to  do  any 
harm.  If  you  wish  to  use  it  you  will  do  bestt.o  buy  it 
ready  mixed.under  the  title  of  varnish  green  ;  it  costs 
about  Is.  per  lb.,  and  is  to  be  thinned  with  turps 
only.  The  colour  may  be  made  lighter  by  the  addi¬ 
tion  of  white  lead,  which  must  be  mixed  with  turps 
before  adding  to  the  varnish  green.  The  varnish  is 
composed  of  resin,  or  partly  of  it,  and  sold  as  turpen¬ 
tine  varnish. — B.  A.  B. 

Resistance  of  Electric  Lamps.— Solder.— 

The  resistance  of  Edison-S  wan  electric  lamps  varies 
with  the  length  and  diameter  of  the  carbon  fila¬ 
ments.  Even  16  c.-p.  lamps  may  have  a  varying 
resistance  of  from  30  to  200  ohms.  The  hot  resistance 
of  a  carbon  filament  may  be  put  down  as  one-half  of 
that  of  a  cold  filament.  The  voltage  of  current 
needed  to  properly  light  a  lamp  is  generally  marked 
in  figures  on  the  neck  of  each  lamp.  You  will  find 
a  table  of  the  safe  carrying  capacity  of  wires  in  the 
Electrician,  “Electrical  Trades  Directory  ”  for  1892, 


605 


in  my  book  on  Induction  Coils,  and  in  Work. 
No.  138,  Vol.  III.,  p.  541.— G.  E.  B. 

Brass  Files.— SoLDER.-The  teeth  of  files  for 
brass  are  cut  finer  than  those  for  filing  iron.  Finely- 
cut  files  are  sometimes  named,  “brass  files.” — 
G.  E.  B. 

Oxyhydrogen  Blowpipe.-C.  R.(  West  Kensing¬ 
ton).— Yon  did  not  state  in  your  letter  whether  you 
wanted  the  oxyhydrogen  blowpipe  for  lantern  or 
for  brazing,  etc.  If  the  former,  see  the  sketch 
Fig.  1.  It  consists  of  a  reservoir,  a,  made  from 
brass  pipe  of  1  in.  diameter,  2  in.  long,  to  which  a 
circle  of  sheet  brass  is  brazed  to  form  a  bottom. 
The  upper  part  of  the  reservoir  is  packed  with  thin 
iron  wires  cut  to  a  length  of  11  in.,  and  on  top  screws 
a  cap  fitted  with  a  piece  of  bent  i  in.  tube,  ou  which 
is  screwed  a  nozzle  having  a  fine  bore.  Two  tubes 
of  j  in.  brass  are  fitted  to  the  reservoir,  and  are  bent 
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Figs.  1  and  2.— Oxyhydrogen  Blowpipe  for  Lan¬ 
tern.  Fig.  3.— Ditto  for  Brazing. 


in  such  a  way  that  they  run  parallel.  These  tubes 
are  10  in.  long,  and  each  one  is  fitted  with  a  cock, 
so  as  to  regulate  the  flow  of  the  gases,  and  a  bent 
tube  is  fitted  to  each  cock.  The  arrangement  for 
holding  the  lime  is  made  to  slide  upon  B  and  o. 
The  safety  of  the  blowpipe  depends  upon  packing 
the  reservoir  well  with  iron  wires,  as  these  prevent 
the  flame  passing  do  .vn  the  tubes  and  thus  causing 
an  explosion.  The  oxyhydrogen  blowpipe  for 
brazing  is  seen  at  Fig  3  I  may  say  that,  for  this 
purpose,  gas  is  almost  always  used  in  place  of 
hydrogen.  It  is  practically  the  same  as  the  blowpipe 
shown  at  p.  250,  No.  172,  Vol.  IV.,  but  the  brass 
pipe  should  not  be  more  than  {  in.  internal  dia¬ 
meter  ;  the  inner  tube  for  oxygen  about  TV  in. 
internal  diameter,  and  should  reach  to  the  mouth 
of  the  outer  tube.  It  can  then  be  filed  down,  if 
required.— H.  B.  S. 

Whitechapel  Cart.  —  D.  M.  ( Aboyne ). —  This 
question,  “  How  to  make  a  Whitechapel  cart  body, 
and  hang  it,  so  that,  with  four  riders,  those  on  back 
seat  may  sit  upright,  with  sketch,"  involves  two 
branches  of  cart  making— bodj  and  carriage — with 
its  ironwork  details  of  proportional  measurement 
of  parts  and  adjustment  to  act  properly.  It  would 
require  as  much  as  a  whole  number  of  Work  to 
explain  all,  even  briefly,  to  do  justice  to  your  ques¬ 
tions.  In  “Shop”  columns  you  will  find  forthcoming 
replies  bearing  on  the  main  aspect  of  your  question 
in  answer  to  other  inquirers.  To  aid  you  is  a  sketch 


Whitechapel  Cart. 


of  a  sticked  Whitechapel  cart  body.  The  bottom 
sides  are  3  in.  by  2  in.  for  very  light-framed  body  ; 
the  pillars,  14  in.  thick  :  stiles  between  pillars,  14  in. 
square;  side  rails,  3  in.  by  1&  in.  The  seat,  to  shift 
back,  may  run  on  rollers  let  into  four  corners,  and 
a  pin  of  iron  to  pass  through  seat,  each  side,  into 
holes  in  the  projecting  seat  side-rails,  on  which  the 
front  seat  moves.  This  should  be  1  in.  above  the 
level  of  back  seat,  to  slide  over  it.  The  hind  riders 
sitting  without  stoopktg  or  being  tilted  back  is  a 
matter  of  shaft  hanging.  This  will  be  explained  in 
detail  in  a  future  number  of  Work;  but  to  guide 
you  now,  for  a  15-liand  horse,  with  4  ft.  6  in.  high 
wheels,  be  sure  to  have  shafts  that  rise,  from  tlie 
horizontal  level  of  body  bottom  to  the  tug-bearing, 
16  in. ;  not  a  fraction  less.  And  when  your  cart  is 
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mounted,  and  the  shafts  are  held  up  to  4  ft.  2  in.  at 
the  tug  without  riders,  the  cart  body  will  be  about 
4  in.  lower  in  front  than  at  the  back.  To  look  at  it 
thus,  it  will  show  as  no  Whitechapel  or  any  other 
cart  in  England  looks  ;  but  carts  are  not  used  empty, 
as  they  are  sold  in  coachniakers’  shops  (made  to 
sell),  but  for  use,  with  two,  three,  or  four  riders  in 
them.  Putin  four  riders,  and  the  sinking  down  of 
the  springs  4  in.,  and  with  them, the  back  ends  of  the 
shafts,  brings  the  body  to  a  true  level  and  horizontal 
line  of  seats,  so  that  hind  riders  sit  so  as  to  ride  in 
comfort,  without  risk  of  being  slid  off  into  the  road. 
The  axle,  fixed  by  scroll-irons  as  deep  in  front  as 
behind,  should  be  24  in.  forward  of  a  vertical  line  of 
hind-bar.— J.  C.  K. 

Camera  Obscura.— R.  F.  ( South  Hornsey). — 
The  lines  upon  which  a  camera  obscura  is  con¬ 
structed  are  remarkably  simple,  and  consist  of  little 
else  than  a  lens,  a  mirror,  and  a  translucent  screen, 
on  which  the  image  is  thrown,  all  enclosed  in  a 
suitable  box.  If  a  permanent  building  is  required, 
the  screen  is  replaced  by  a  whitened  table,  upon 
which  the  image  reflected  by  the  mirror  is  cast,  the 
building  itself  constituting  the  box  or  camera  ;  the 
lens  and  mirror  are  fixed  in  a  small  revolving 
turret,  to  which  movement  is  given  in  a  similar 
manner  to  that  of  an  ordinary  window-blind  roller, 
except  that  the  movement  is  horizontal  instead  of 
vertical,  by  means  of  cords  conveniently  placed 
inside  the  camera  or  dark  room.  This  revolving 
movement  is  not  absolutely  necessary,  but  has  the 
advantage  of  adding  a  pleasant  variety  to  the  pic¬ 
ture.  If  the  position  of  the  camera  is  raised  above 
the  surrounding  buildings,  etc.,  a  veritable  pano¬ 
rama  is  then  shown  on  the  table  with  excellent 
effect.  The  table  is  an  ordinary  flat-topped  table 
covered  with  white  paper,  or,  what  is  better,  coated 
with  about  half  aninch  thickness  of  plaster-of-Paris, 
made  perfectly  level  and  sand-papered  to  a  smooth 
surface.  It  goes  without  saying  that  the  room  itself 
must  be  perfectly  dark,  no  light  being  admitted 
except  that  passing  through  the  lens  to  form  the 
picture.  Any  good  single  achromatic  lens  will 
answer  perfectly— one  of  long  focus,  as  the  image 
will  then  be  of  more  important  dimensions.  The 
mirror  must  have  a  true  surface,  and  if  made  of 
thin  patent  plate  is  preferable  to  the  usual  thick 
plate,  which  is  apt  to  give  blurred  images ;  but  glass 
silvered  on  the  reflecting  surface,  such  as  the  re¬ 
versing  mirror  used  for  photographic  purposes,  is 
best  of  all.— E.  D. 

Horsehair  Loom.— J.  W.  (Dundee).— “  Spon’s 
Encyclopedia,”  Part  18,  price  2s.,  is  chiefly  devoted 
to  the  subject  of  hair  manufacturers  :  perhaps  this 
might  be  of  service  to  J.  W.  Or  possibly  some 
reader  of  Work  can  tell  him  about  looms  for  horse¬ 
hair  weaving. — Lifeboat. 

Electrical  Engineering.— R.  F.  (Hounslow).— 
I  see  that  R.  F.  wishes  his  son  to  qualify  as  an 
engineer  and  electrician.  Now,  there  is  but  one 
way  to  qualify  as  an  engineer,  if  you  ever  wish  to 
be  acknowledged  as  such  by  the  Inst.  C.E..:  and 
that  is,  to  serve  articles  of  three  or  five  years'  dura¬ 
tion  under  one  of  its  members,  (or  which  a  premium 
is  and  always  has  been  paid  of  500  or  300  guineas 
respectively.  There  are  many  members  at  the 

resent  day  who  make  electricity  a  speciality,  but 

should  be  very  sorry  to  be  responsible  for  having 
given  six  or  seven  names  that  I  thought  were 
“solid  and  respectable;”  the  degree  M.I.C.E. 
would  be  carle  blanche  for  all  that  is  required.  As 
to  subsequent  employment  after  the  term  of 
articles,  that  always  depends  upon  the  conduct  of 
the  pupil  himself  during  his  apprenticeship  ;  and  I 
may  add  that  it  would  certainly  be  his  fault  if  he 
were  sent  adrift.  But  how  your  correspondent's 
son  would  get  on  with  an  injured  right  hand  I  fail 
to  see,  seeing  that  it  is  usual  always  to  serve  at 
least  the  first  eighteen  months  in  the  drawing 
office.  I  am  afraid  he  would  find  it  a  great  detri¬ 
ment  to  tracing,  drawing,  etc.,  or  even  to  taking  out 
quantities.— J.  B. 

Cold  Brazing.— Faithful  Reader.— Here  is  a 
recipe  for  cold  brazing Melt  10  dvvt.  of  tin  in  a 
small  crucible,  and  add  in  the  following  order,  as 
the  tin  melts,  bismuth  1  dwt.,  fine  silver  8  dwt., 
platinum  foil  1  dwt.  When  all  is  melted  and 
mixed  together,  pour  into  a  mould;  reduce  this  to 
a  powder,  and  reserve  till  required.  To  use  the 
solder,  prepare  the  article  by  cleaning  and  scraping 
the  same  as  if  for  ordinary  soldering  ;  tin  the  sur¬ 
faces  to  be  united  with  the  following  flux  :  1  part 
metallic  sodium  to  50  parts  mercury:  get  this  pre- 

ared  by  a  chemist,  and  keep  in  a  closely  stoppered 

ottle.  Mix  three  parts  of  the  solder  filings  before 
mentioned  with  one  part  of  mercury  till  reduced  to 
a  paste ;  smear  it  on  the  surfaces  to  be  united,  and 
press  firmly  together ;  it  will  soon  set  hard.  This 
method  is  only  suitable  for  articles  that  cannot  be 
brazed  with  a  fire,  and  will  not  stand  much  knock¬ 
ing  about. — R.  A. 

Birdcage  Making  —Canary.— I  do  not  know 
of  a  book  published  on  birdcage  making.  There 
are  many  books  on  cage-birds  and  how  to  keep 
them.  If  Canary  will  get  Nos.  54  and  108  of 
Work,  I  think  he  will  find  all  he  wants.— F.  H. 
—[A  novelty  in  this  way  will  shortly  appear.— 
Ed.] 

Twisted  Pillar.— C.  B.  B.  (Westbury-on-Trym). 
— To  answer  this  would  be  to  advertise  a  particular 
turner,  and  I  am  quite  ignorant  of  Bristol  turners, 
ary  of  whom  ought  to  be  able  to  do  the  work  men¬ 
tioned.  C.  B.  B.  should  ask  the  turner  who  usually 
does  his  turning,  as  he,  being  a  cabinet-maker, 
must  often  need,  turning  work  done.  Not  having 


full  particulars,  no  instructions  can  be  given  as  to 
the  twisted  pillar  required  ;  but  twisted  work  may 
be  described  as  carving  on  the  lathe,  and  after  the 
ordinary  turned  parts  are  done,  and  the  twisted 

fiarts  turned  to  a  cylindrical  form,  a  piece  of  paper, 
ike  a  riband,  may  be  twisted  round  the  work  at 
the  proper  inclination  and  the  spaces  cut  with  a 
saw ;  then  gouge,  rasp,  and  glass-paper,  using  the 
lathe  with  a  backward  and  forward  movement, 
with  a  very  slight  movement  of  treadle  and  fly¬ 
wheel. — B.  A.  B. 

HI.— Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operati» n  of  readers  of  Work  ore 
invited  for  this  section  of  “  Shop." 

Dough-mixing  Machine.— Hygiene  writes:— 
“  Would  a  fellow-reader  describe  a  wooden  dough¬ 
mixing  machine  that  would  incorporate  the  air,  to 
make  bread  without  yeast,  soda,  etc.  ?  It  should  be 
for  hand  power,  and  for  a  quantity  of  1  lb.  or  2  lb. 
at  a  time.” 

Piano  Stool  Screw.— W.  J.  W.  {Heckmondwike) 
writes  :—“  Will  any  reader  kindly  tell  me  where  I 
can  obtain  Brooke’s  Patent  Adjustable  Screw  for 
pianoforte  stool?  I  have  seen  one  which  came 
from  Germany.” 

Insurance  of  Tools.  —  Constant  Reader 
writes :—“  Could  any  subscriber  inform  me  as  to 
insurance  of  wood  -  workers’  tools’  offices,  and 
terms?” 

Blade  Polishing.— Electro  writes  :—“  Would 
some  kind  reader  inform  me  bow  to  polish  pocket- 
knife  blades,  and  especially  how  to  make  butts  for 
the  polishing  lathe?  I  use  fine  emery,  also  putty 
powder  with  oxalic  acid,  and  it  does  fairly  well.” 

Monogram,— E.  W.  B.  (Manchester)  writes :— “  I 
shall  be  greatly  obliged  if  some  kind  reader  would 
furnish  me  with  a  monogram  of  the  letters 
‘E.W.  B.’” 

Furniture  Diagrams.— E.  C.  N.  (Islington) 
writes :— “  Can  any  kind  reader  kindly  guide  me  to 
a  work  on  diagrams  and  measurements  of  furni¬ 
ture  ?  ” 

Enamel  for  Lathe.— E.  J.  C.  (Charlton,  S.E.) 
writes  : — “  Will  some  reader  tell  me  where  to  pur¬ 
chase  good  black  enamel  for  lathe— one  that  will 
not  dissolve  with  oil?” 

Monogram.— J.  H.  P.  ( Castlemartin )  writes:— 
“  I  should  be  much  obliged  if  some  reader  would 
give  me  the  monogram  ‘  J.  II.  P.'  in  a  form  suitable 
for  carving  in  wood  in  the  centre  of  a  stooL” 

IV. — Questions  Answered  by  Correspondents. 

Monogram.— T.  B.  P.  ( Winlaton )  writes:— "I 
beg  to  submit  monogram,  ‘S.  S.  G.  C.,’  in  answer  to 


IT.  T.  W.  (Cardiff).  (See  No.  170,  p.  222).  Should 
this  design  not  suit  H.  T.  W.,  I  shall  be  pleased  to 
design  another." 

Asphalte  Paths.— W.  W.  W.  (Wembley)  writes 
to  W.  R.  (St.  Albans):— "  A  shes  with  pitch  and  tar 
do  not  do  so  well  as  coarse  gravel.  The  usual  method, 
after  preparing  the  path  and  making  it  the  proper 
rounded  shape  to  allow  the  wet  to  run  off,  is  to  boil 
up  gas  tar  with  a  little  pitch  in  it  in  a  large  iron 
pot,  and  then  mix  the  fine  chippings  that  are  sold 
for  paths,  or  good  gravel  will  do,  with  the  hot  tar 
and  spread  on  the  path  to,  say,  2  in.  thick  or 
more :  then  roll  flat  and  sand  it  slightly  to  keep  the 
roller  from  sticking.  Care  must  be  taken  that  the 
contents  of  pot  do  not  catcli  fire.  If  they  do.  the 
only  way  to  put  it  out  is  to  cover  top  of  pot  with  a 
slate  or  something  that  will  do  this  as  quickly  as 
possible,  and  same  may  be  kept  handy  in  case  of 
need.” 

Pyrotechny.— M.  (Bishop  Auckland)  writes  to 
C.  A.  J.  (Manchester)  (see  No.  183,  p.  430):— ‘‘You 
will  find  ‘  Firework  Making  for  Amateurs,’  by 
Upcott  Gill,  170,  Strand,  a  suitable  book.” 

Ventriloquists'  Dolls.— W.  C.  (52.  Commercial 
Road,  Peckham )  writes  to  Burgy  “I  can  supply 
him  with  the  dolls  he  requires.  The  price  would 
be  30s.  the  pair.” 


V.— Letters  Received. 

Questions  have  been  received  from  tUe  following  corre¬ 
spondents,  andanswers  only  aw»,"  space  in  Shop,  upon  which 
there  is  great  pressure  J.  B.  (Old  Charlton ) :  J.  T.  S.  (Stranye- 
ways );  W.  L .  (Middlesboro') ;  T.  S.  A  (Grantham);  Cement- 
J.  H  W.  (Hulme) ;  w.  c.  ( Heckmondwike ) :  C.  C.  ( Durham 
County );  Young  Engineer:  a.  A.  ( Christchurch );  E.  MoO. 
(Newcastle);  L.  W.  L.  (Newcastle-on-Tyne) ;  w .  T.  H.  (Padding¬ 
ton)  ;  T.  H.  ( Blackburn ) ;  G.  S.  (Montreal,  Canada' ;  D.  MoS. 
(Glasgow) ;  H.  J.  O  .(Stockport);  DC.  i Godaiming );  J.  P.  R, 
(Aberdeen) ;  A  R.  (Scorrier);  W.  S.  K.  (Tunbridge  Wells) ;  W.  P. 
(Cheshire);  W.  H.  C.  (Plumsteach  ;  F.  H.  '  Hull) ;  J.  E.  B. . Chester, 
ton );  Whitesmith;  Boots:  Practical.  ;  B.  D.  (Leeds):  .1.  H. 
(Stockton-on-Tees);  Constant  Reader;  A.  W.  J.  (Evesham); 
J.  K.  ( Newcastle 1 ;  T.  W.  L. ;  F.  W.  B.  Huddersfield )  ;  Lkybor  : 
T.  E.  (Creeton,  N.B.) ;  Rev.  R.  B.  R.  ( Dorchester ) .  J.  F.  S.  (Salop) ; 
D.  B.  C.  (Bedford  Park);  C.  W.  (Conway);  Constant  Reader 
(Penzance);  W.  R.  (Tunbridge  (Veils) ;  X.  Y.  Z.  (Derby) ;  Young 
Sawyer;  C.  R.  (Nottingham) ;  X.  X.  (Dundee  > :  J.  H.  (Welling¬ 
ton)  ;  Lavender  ;  W.  W.  ( Brierly  Mill)  :  G.  R.  T.  f Newcastle-on - 
Tyne) ;  W.  H.B.  (West  Hartlepool );  J.  M.  (Belfast) ;  J.  M.  (Glas¬ 
gow)  ;  F.  R.  (Isle  of  Wight) ;  SI.  L.  (Naples);  C.  F.  M.  (Bolton); 

TENANT. 


“WORK”  PRIZE  SCHEME. 

FIFTH  COMPETITION. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest.  We  invite  competition  for  the 
following  prizes— 

First  Prize,  £3 ; 

Second  Prize,  £2 ; 

Third  Prize,  £1 ; 

for  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 
tion  of  electricity  to  some  domestic,  com¬ 
mercial,  or  scientific  use.  This  application 
may  be  on  a  large  or  small  scale,  to  take 
effect  on  land,  sea,  or  in  air — the  main  con¬ 
ditions  being  the  newness  and  practical 
possibilities  of  the  suggestion. 

All  manuscripts  intended  for  the  “Elec¬ 
tricity  Suggestion  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  &  Co.,  Ld.,  Ludgate  Hill,  London, 
E.C.  They  must  reach  him  on  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 

*#*  For  conditions  and  rules  see  previous 
numbers. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  (.7 R 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  I9  R 

Joiner’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is.  —  F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators' Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 

Repouss6,  30  Fret  Brackets  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is.;  post  f-ee.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [3  S 
Caplatzl’s  Scientific  Hire  and  Exchange 
Stores.— Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.  — New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Water  Motors  from  5s.  each.  £  k.p.,  price  20s.  List, 
stamp. — Walton,  9,  Queen  Anne  Street,  Stoke-on-Trent. 

Picture  Moulds. — 15  to  25  per  cent,  saved.  SeuJ 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Ta  a- 
worth .  '  4  R 

Silvered  Plate  Glass,  with  or  without  bevel  &  _es, 
any  sizes. — Edwin  Hammond,  The  Pavement,  Rorjord, 
Essex. 

WORK. — loo  numbers,  No.  84,  VoL  II.,  to  T /o.  184, 
Vol.  IV.;  present  time:  any  reasonable  offer  accepted.— 
Clement  Jefferies,  Bridgnorth. 

Unpatented  Invention  for  Sketching  from  Life 
in  true  proportions;  most  unique  and  original.  What  offers? 
— E.  Owen,  64,  High  Street,  Llanelly. 

For  Sale.— Cheap  Alt-ion  Printing  Press,  by  F.  Ullmer. 
10  x  7.  Good  condition.  Also  some  Type. — PouteaU, 
44,  Warden  Road,  London,  N.W. 
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DR.  CHEYNE 


QUAINTLY  SAID — 

“He  that  would  have  a  clear  head 
must  have  a  clean  stomach 


HEADACHE. 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy 

WHELPTON’S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  °of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


To  LADIES _ These  Pills  are  particularly  suit¬ 

able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  full-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 


Note  the  Trade  Mark. 


Address — 


f  TRADC  MARK  I  REGISTERED  rT 

Established  1835. 


GEORGE  WHELPTON  8c  SON, 

3,  CEANE  COURT, 

FLEET  ST.,  LONDON,  E.C. 


“WORK”  Prize  Competition  COUPON. 

“ELECTRICITY  SUGGESTION”  COMPETITION. 

This  Coupon  is  to  be  Cut  Out  by  Competitors  and  Pasted  on  the 
First  Page  of  their  MS.,  as  mentioned  in  this  Number  of  “  Work.” 


FRETWORK  PATTERNS. 

'C'RETWORKERS  who  appreciate  First-class 
Designs  should  write  for  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d.,  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 


BOOTH  BROTHERS, 
TOOL  MAKERS, 
TJTJBL.IINr 


THE  “ENGLISH  ORGAN ETTE/ 


EASY  PAYMENTS, 

WITH  EXPRESSION, 

STOP. 


ONLY  4 1- 
MONTHLY'. 


!  Post  Free  on  Appli- 

j 

CATION. 

I 

Cassell’s 

Classified 

Catalogue, 


Flays  hymns,  popular  airs,  quadrilles,  polkas,  waltzes,  horn¬ 
pipes,  etc. ;  any  tune  can  he  played  with  artistic  effect  by  anyone. 

A  mere  child  can  play  it.  Most  Marvellous  Musical 
Instrument  in  the  World. 

PRICE  30/-  TERMS:  4 /-  DEPOSIT  AND  4/*  MONTHLY. 

Organette  delivered  when  first  4s.  is  paid, 

Write  for  list  of  music  and  full  particulars.  (Mention  this  paper). 

J.  M.  DRAPER.  Qrganetta  Works,  Blackburn, 

Monthly,  4ft. 

CASSELL’S  TIME  TABLES. 

ROBERT  LEE  &  CO., 

GENERAL  WOOD  TURNERS,  IMPORTERS,  AND  CABINET  MAKERS, 
POMONA  BUILDINGS, 

©14,  FORE  STR EET,  E.O. 

Works — Wightman  Road,  Hornsey ,  N. 
Spindles,  Ornaments,  Pillars,  and  Legs  of  every  Description. 
See  Illustration,  Nov.  26,  p.  587.  Table  turnings  complete,  3s.  0d-  per 
set.  Table  complete,  in  bass,  leather  lined,  lock  &  key,  21s.  each. 
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TOOLS  I  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


Melhuishs 


LARGE 


CONTAINS  OVER 


CATALOGUE 


800  Illustrations 


of  LABOUR-SAVING 

_  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SOWS  &  Co.j 

FETTER  LANE,  LONDON,  E.C. 
Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


J 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve- 
opes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattcm 
sheet,  post  free.  MONOGRAMS: 
2-letter,  is.  each;  3-letter, 2s. each. 
Full  name  in  neat  type,  rs.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


PICTURE 

FRAME 

MAKING. 


Fourth  Edition.  Enlarged  and  Revised. 

THE  FRAME  MAKER’S  INSTRUCTION  BOOK. 

Diagrams ,  Designs ,  and  Patterns. 

Instructions  in  Joining,  Fitting,  Mount  Cutting,  &c. 
Also  Prices  of  Mouldings,  and  every  requisite  for  the 
Trade.  Post  Free,  6  Stamps. 

G-EO.  REES,  115,  Strand  (Corner  of  Savoy  St.); 

Moulding  Dept.,  41,  42,  43,  Russell  St.,  Covent  Gaiden,  London. 

PITMAN’S  PATENT 

WATER  MOTOR— THE  “DEMON” 

AND  DYNAMO  COMBINED. 

For  Electric  Lighting,  Electro-plating,  and 
for  driving  all  kinds  of  Machinery.  Cheaper 
and  better  than  Gas  or  Steam  Engines.  Send 
2d.  for  our  new  Illustrated  List  of  Water 
Engines  and  Wind  Motors.  Castings  supplied. 
Agents  wanted. 

P.  PITMAN,  Withington,  Manchester. 


SNL.ARGEIVTEBJ'r  OF 


CASSELL’S  FAMILY  MAGAZINE 


to  80  Pages  Monthly, 

With  DECEMBER  PART ,  1892,  now  Beady,  price 


7d. 


Cassell’s  Family  Magazine  occupies  a  unique  position  amongst  the  Monthlies  of  the  present  day.  Throughout 
the  United  Kingdom  and  abroad  it  has  won  for  itself  a  foremost  place  in  public  favour  as  a  Magazine  which  contains 
attractive  reading  for  every  member  of  the  family.  _ 

The  success  of  the  Magazine  has  been  so  pronounced  that  its  circulation  has  more  than  quaaruplecfi. 
in  recent  years.  _  ,  ..  . ,  . 

Messrs.  Cassell  &  Company  have  now  determined  to  permanently  enlarge  the  Magazine  without  increase 
of  price  by  the  addition  of  16  Pages  Monthly,  commencing  with  the  December  Part,  1892.  By  means 
of  the  additional  space  thus  placed  at  his  disposal,  the  Editor  has  been  enabled  to  arrange  for  a  series  of  New  beatiires 
of  the  highest  importance  and  interest,  and  the  Programme  for  the  coming  year  will,  it  is  believed,  surpass  in  attractive¬ 
ness  any  which  have  hitherto  beer,  issued. 

%*  Prospectuses  may  be  obtained  of  all  Booksellers ,  by  whom  orders  for  the  December  Part  are  now  received. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 
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GUINEA  jA.  BOX.” 


QEECHAM’S  PILLS. 

® ■■ For  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  every  where,  in  Poxes ,  9$d.,  Is.  l\d.,  *£*  2s,  9d.  each.  Full  directions  tcith  each  box. 


BEECHAM’S  T  O  O  T  El  IE*  A.  ^  IE2  • 

Will  recommend  itself;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists ,  or  front  the 
Proprietor ,  for  ONE  SH  ILLIN Gf  postage  paid. 


Marvellous  Purifier  —  Matchless  Preserver  — 

“CALIFORNIAN 


“The  Household  Treasure”  Borax, 


Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 


Packets,  (id.,  3d.,  and  Id.  each. 
Sold  by  all  Grocers  and  at  Stores. 


Pure  Antiseptic. 


PATENT  BORAX  CO.,  Sole  Makers. 


Works :  DTP  MIN  GH AM. 


Mechanics  of  Every  Class  who  want 

BEST  QUALITY  TOOLS 

should  send  to 

HflQRflPM  8  High  Street, 

■  UODUnlV,  SOUTHAMPTON. 

List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  6d., 
which  sum  is  allowed  off  first  order  for  10s.  or  upwards. 

TRY  a  Is.  JAB  of 

ARDENBRITE  LIQUID  GOLD 

ON  DIRTY  AND  OLD 

Picture  Frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing  ;  dries  in  five 
minutes,  and  will  keep  its  brilliansy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Tar. 

(See  notice  in  “Work,”  September  ioth,  1S93.) 


T.  PAVITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LOUDON. 


T II PEE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J.  H.  SKINNER  AC,  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Note  Ileady ,  our  New  Fretwork  Catalogue  for  Season  1892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fretwood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition),  Frames,  Drills, 
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WORK  WORLD. 

Skytogen  is  a  paper  substitute  for  calico 
and  leather  in  bookbinding  and  fancy  goods. 
It  is  scit  and  leather-like  to  the  touch,  does 
not  scratch  so  easily  as  leather,  and  is  not 
readily  soiled  as  is  calico. 

*  * 

Cycle  sections  have  fallen  off  consider¬ 
ably.  The  great  variety  of  sections  for 
tires  has  caused  Sheffield  makers  of  cycle 
material  some  expense  and  anxiety,  but  the 
demand  for  the  coming  season  -will  be  met. 

*  * 

An  electric  snow-sweeper,  with  steel  brush 
at  either  end,  has  been  used  in  several  towns 
in  the  United  States  with  complete  effect. 
It  is  an  electric  motor  car  that  drives  the 
steel  brush,  from  enclosed  gears,  at  a  normal 
speed  of  1,200  revolutions  per  minute. 

*  * 

Digging  for  petroleum  or  “  earth  oil  ”  en¬ 
gages  two  hundred  families  in  Upper  Bur- 
mah.  The  future,  however,  does  not  present 
bright  prospects  if  native  methods  only  are 
retained,  as  they  only  enable  a  depth  of  310 
feet  to  be  reached,  and  many  of  the  wells 
have  reached  this  depth  already. 

*  * 

There  is  to  be  a  line  up  the  volcano  of 
Popocatepetl.  Sulphur  and  natural  ice  are 
wanted  for  the  City  of  Mexico.  Thus  a 
railway  is  proposed  to  be  worked  by  electric 
motors.  The  quality  of  the  Popocatepetl 
sulphur  is  excellent,  and,  if  mined  in  large 
quantities,  will  find  a  ready  market  in  the 
United  States. 

*  * 

An  anomalous  condition  of  things  pre¬ 
vails  in  the  hematite  market.  While  the 
West  coast  makers  consider  the  lowest 
price  has  been  reached  at  which  they  can 
make  a  profit,  and  decline  to  quote  lower 
than  57s.  delivered  in  Sheffield,  North-East¬ 
ern  makers,  on  the  other  hand,  offer  hema¬ 
tites  at  about  53s.  per  ton. 

*  * 

A  new  manufacture  is  glass  sheet,  with 
wire  netting  embedded  in  it,  for  use  in  roofs 
and  other  situations  in  which  the  fall  of 
broken  glass  is  a  source  of  danger.  It  is 
also  to  be  used  for  footlights  and  windows, 
thick  glass,  with  heavy  steel  wire  netting, 
being  made  for  burglar  and  missile-proof 
purposes  where  light  is  required. 


Wood  concrete  of  a  novel  character  is  now 
being  made  in  Germany.  It  consists  of  chips, 
shavings,  and  clean  mill  waste  of  plain  or 
fancy  woods,  which  can  be  stained  to  require¬ 
ments  before  use.  These  are  mixed  with 
casein,  calcined  limestone,  glycerine,  sodium 
silicate,  and  linseed  oil.  The  dry  composition 
is  hard  and  solid,  and  can  be  sawn,  planed, 
and  polished. 

*  # 

In  yet  another  method  of  extracting 
aluminium  which  has  been  elaborated,  the 
aluminium  oxide  is  extracted  from  pure  clay 
and  dissolved.  The  solution  is  treated  with 
an  electric  current,  which  deposits  the  metal 
—almost  pure — on  brass  plates,  from  which 
it  is  removed  in  the  form  of  a  silvery  im¬ 
palpable  powder,  which  is  subsequently 
melted  into  ingots. 

*  * 

The  number  of  men  and  boys  employed 

on  the  Manchester  Ship  Canal,  from  Novem¬ 
ber,  1887,  to  November  18,  1892,  has  been 
10,500  per  annum.  The  list  of  killed  or 
dying  from  injuries  received  on  the  works 
has  reached  130— an  average  of  26  a  year  ; 
the  array  of  permanently  disabled  is  165, 
and  those  partially  injured,  997.  The  total 
number  of  accidents  of  all  kinds  has  been 

1,292.  *  * 

For  experiments  in  electrical  commu'ni  a- 
tion,  a  shore  wire,  a  mile  long,  has  been 
erected  on  the  Welsh  coast,  a  little  to  the 
south  of  Cardiff,  and  a  receiving  wire  on  the 
island  of  Flat  Holme  in  the  Bristol  Channel. 
The  shore  line  was  furnished  with  a  power¬ 
ful  generator,  and  the  island  fine  with  a 
sounder,  and  words  despatched  on  to  the 
mainland  wire  were  distinctly  heard  on  the 
island,  the  wires  acting  by  induction.  The 
wires  are  parallel,  and  the  distance  between 
them  is  about  three  miles. 

*  * 

A  new  method  of  measuring,  at  a  distance, 
the  rate  of  rising  of  a  river  after  a  fall  of 
rain  has  been  devised.  An  organ  pipe  of 
square  section  is  inverted  with  its  open  end 
in  the  water,  which  then  acts  as  a  stopper  to 
it.  It  is  sounded  by  a  bellows  driven  by  a 
very  small  water-wheel.  The  note  varies 
with  the  water  level,  and  is  conveyed  by  a 
micro-telephone  to  a  town  station,  where  a 
duplicate  organ  pipe  is  placed  in  a  tank  ; 
this  is  raised  or  lowered  to  give  the  same 
note  as  that  coming  through  the  telephone, 
and  thus  the  rises  and  falls  of  the  river  level 
can  be  measured  at  the  tank. 


In  the  new  small  arms  factory  at  Herstal, 
the  mechanical  transmission  of  power  from 
the  engine  to  the  machine  tools  by  belts  or 
ropes  is  abandoned  in  favour  of  electrical 
transmission.  A  500  horse-power  dynamo 
is  fitted  on  the  shaft  of  the  engine,  which  is 
460  horse-power.  The  current  generated  by 
this  dynamo  is  used  for  driving  small  motors 
varying  in  size  from  3  to  37  horse-power. 
The  main  dynamo  had  to  be  specially  de¬ 
signed  to  run  at  the  lower  speed  of  sixty 
revolutions  per  minute.  The  armature  is 
about  16  ft.  in  diameter,  and  acts  also  as 
a  fly-wheel  to  the  engine.  The  machine 
develops  2,400  amphres  at  125  volts. 

*  * 

The  longest  telephone  line  ever  construc¬ 
ted,  exceeding  by  at  least  450  miles  that  in 
operation  between  Paris  and  Marseilles, 
extends  between  New  York  and  Chicago. 
The  line  is  constructed  of  No.  8  hard -drawn 
copper  wire,  weighing  435  lb.  to  the  mile, 
the  total  length  being  950  miles.  It  is 
strung  upon  poles,  the  utmost  care,  of  course, 
being  paid  to  insulatior  and  tiie  use  of 
cables  has  been  avoided  wherever  possible. 
The  tiro  wires  forming  the  circuit  are  run 
on  what  is  called  the  balance  principle — that 
is,  the  wire  from  New  York  passes  on  the 
north  side  for  a  short  distance,  then  crosses 
to  the  south  side,  then  back  to  the  north  side 
again,  this  arrangement  being  adopted  in 
order  to  avoid  induction. 

*  * 

A  gas  of  very  high  illuminating  power  is 
secured  by  injecting  oil  into  red-hot  retorts 
by  means  of  steam,  the  oil  used  being  a 
heavy  hydro-carbon.  Results  obtained  by 
this  process  compare  with  coal  as  follows: — 

Cb.  Ft.  Candle- 
Gas  per  Tcm-  power. 

West  Lowthian  oil  '840  sp.  gr.  24,922  . .  60  15 

„  -890  „  23,573  ..  55  29 

v  „  -870  „  24,383  ..  56  26 

•870  „  24,396  ..  57'G5 

Westfield  oil  (crude)  . .  . .  16,755  . .  49-03 

Walkinshawoil-653sp.gr.  ..  19,464  ..  4i)'23 

Boghead  coal  .  14,900  ..  42"19 

Cairntable  coal  (1872)  ..  ••  11,294  ..  3.>  75 

Haywood  coal  (1884)  ..  ••  ll,o60  ..  32  12 

Lesmaliagow,  Auchenheath 

coal  (1882)  13,201  ..  34  52 

Each  result  shows  how  vastly  superior  some 
heavy  oils  are  than  coal  for  the  production 
of  illuminating  gas,  not  only  for  quantity  of 
gas  yielded,  but  also  in  the  candle-power  of 
the  gas 
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PRACTICAL  PAPERS  ON  PLUMBING. 

BY  E.  A. 


Joint  Making  (concluded)  —  The  Taft  Joint, 
Block  Joint,  Flange  Joint  —  General 
Remarks  on  Joints  —  Pipe  Bending  Ex¬ 
plained  and  Described. 

Taft  Joints. — These  are  not  much  in  favour 
with  skilled  plumbers,  but  are  often  made 
nevertheless  by  others  not  so  well  up  in  the 
trade.  They  are  very  much  decried  by  some, 
but  if  properly  constructed  they  are  a  strong, 
useful  joint.  The  method  of  operation  is  to 
taft  back  the  edge  of  the  lower  pipe  from 
1  in.  to  1|  in.,  according  to  the  size  of  the 
pipe,  and  here  is  where  many  spoil  the  joint. 
Figs.  15a  and  16  show 
bad  and  good  tafting ;  in 
Fig.  15a  you  will  notice 
that  the  pipe  is  flanged 
back  quite  sharp  and 
square.  It  is  thus  ren¬ 
dered  very  weak  at  the 
angle,  and  liable  to  break 
off  there  if  there  should 
be  any  weight  or  expan¬ 
sion  and  contraction  of 
the  pipe  ;  but  if  made 
with  an  easy  curve,  as 
shown  at  Fig.  16,  the 
joint  when  completed 
(see  Fig.  17)  is  a  very 
good  one.  It  is  probably 
the  easiest  of  all  wiped 
joints  to  make.  Alter 
tafting  back  the  pipe, 
shave  the  inside,  soil 
the  top  pipe  4  or  5  in., 
and  shave  the  end  lj 
in.  ;  place  in  position, 

“ touch  ”  round,  and 
either  pour  or  splash  on 
the  solder,  and  when 
sufficiently  plastic  wipe 
as  before  described. 

Flange  Joint. — This  is 
mostly  made  where  a 
pipe  comes  through  a 
floor  (see  Fig.  18).  To 
make  this  joint,  first  cut 
a  lead  collar  or  flange 
3  in.  or  4  in.  larger  in 
diameter  than  the  pipe 
that  is  to  pass  through 
it ;  cut  a  hole  the  exact 
size  of  the  pipe,  and 
slip  it  over  it,  then  cut 
the  pipe  off  so  that  it 


instead  of  dressing  it  sharply  back  on  the 
flange,  it  is  left  as  shown  in  the  sketch,  so 
that  the  solder  will  run  underneath  as  well 
as  above  the  tafting,  thus  forming  a  very 
strong  substantial  joint.  Of  course  it  will 
be  noted  that  the  outside  of  the  pipe  that 
is  tafted  back  will  require  to  be  shaved  and 
“  touched  ”  as  well  as  the  inner  part.  It 
is  also  advisable  to  “  tin  ”  the  lead  flange 
before  putting  in  place,  to  ensure  more  per¬ 
fect  cohesion  between  the  parts.  This  class 
of  joint  is  mostly  used  when  soil  or  vent 
pipes  are  fixed  in  the  interior  of  dwellings, 
in  a  chase  or  cutting  left  in  the  wall  for 
that  purpose.  These  are  the  principal  joints 
used  in  plumbing  practice,  and  when  pro¬ 
ficiency  in  making  these  various  joints  has 


stands  up  $  in.  or  1  in. 
above  the  llauge.  This 
is  best  done  with  a  tenon  saw  and  piece 
of  board  the  requisite  thickness  of  the 
stand-up  that  you  want.  Next  drive  the 
turnpin  in  to  swell  the  pipe  out  a  little,  and 
then  work  the  pipe  down  on  the  collar  ; 
prepare  and  make  the  joint  as  described 
in  taft  joint.  In  Fig.  18,  a  represents  the 
floor,  b  the  lead  collar  or  flange,  c  the  lower 
pipe,  d  the  upper  pipe,  and  the  dotted  lines 
the  wiped  soldering.  This  form  of  joint  is 
mostly  used  for  small  pipes. 

Block  Joint  (Fig.  19).  —  Although  this 
appears  similar  to  the  flange  joint,  yet  it  is 
differently  fitted,  and  is  much  stronger. 
b  b  is  a  section  of  the  wood  block  through 
which  the  pipe  passes,  which  is  fixed  in  the 
wall  to  support  the  pipe.  This  block  is 
dished  out  as  shown,  and  the  lead  flange, 
with  a  hole  cut  in  it,  that  will  just  admit 
the  pipe,  is  dressed  down  into  it ;  the  pipe  is 
then  passed  up  through  the  block  and  flange, 
and  the  turnpin  driven  in  as  previously 
mentioned  to  open  out  the  pipe.  Now, 


Practical  Plumbing.  Figs.  15  A  and  16.— Sectional  Views  of  bad  and  good  Tafting.  Fig.  17. — 
Section  of  Taft  Joint.  Fig  18.— Section  of  Flange  Joint.  Fig.  19.— Section  of  Block 
Joint.  Figs.  20  to  23.—  Dummies.  Fig.  24.— Dresser.  Fig.  25. — Bossing  Mallet.  Fig.  26. 
—Diagram  showing  Stages  of  Bending.  Figs.  27  and  28.— Diagrams  Illustrating  Theory 
of  Bending. 


been  attained,  the  groundwork  of  plumbing 
may  be  said  to  have  been  learned.  Much 
argument  is  sometimes  heard  as  to  which 
is  the  strongest,  a  blown  or  copper  bit 
joint,  or  a  wiped  joint.  Well,  though  the 
former  joints  are  very  good  and  useful 
joints  when  in  their  proper  place,  yet  no 
sensible  man  would  contend  that  a  wiped 
joint  was  not  superior  in  strength  ;  if  not, 
how  is  it  that  so  many  water  companies 
will  have  no  others  made  on  their  service 
pipes  1  The  fact  is  that  no  other  soldered 
joint  will  stand  an  equal  amount  of  pres¬ 
sure  or  rough  usage,  or  will  stand  the  ex¬ 
pansion  and  contraction  of  the  pipes  like 
wiped  joints  will.  This  is  due  to  the  well- 
known  fact  that  plumbers’ solder  approaches 
very  much  nearer  to  the  composition  of  the 
pipe  to  be  jointed  than  does  the  solder  used 
with  copper  bits  or  blowpipes  :  it  is  also 
tougher  and  more  tenacious.  These  are  a 
fewr  of  the  reasons  why  wiped  soldered 
joints  are  preferable  for  good  plumbing 


work  :  others  could  be  adduced,  but  these  I 
think  will  suffice. 

Pipe  Bending. — The  art  of  bending  lead 
pipes,  especially  those  of  large  diameter, 
w'as  not  very  extensively  practised  till 
within  the  last  thirty  or  forty  years,  and 
there  are  many  plumbers  at  the  present 
day  who  cannot  bend  a  piece  of  4  in.  or  5  in. 
soil  pipe  successfully.  And  at  the  same  time 
it  is  a  fact  that  pipes  of  this  kind  and  size 
can  be  bent  successfully  to  any  required 
degree  of  angle,  and  that  without  diminish¬ 
ing  their  size  or  thickness  in  any  part ;  some 
practice,  of  course,  is  requisite  before  this 
degree  of  skill  can  be  attained.  I  will  now 
describe  the  process,  and  by  care  and  strict 
attention  to  details  a  successful  job  may  be 
made  by  anyone  con¬ 
versant  with  the  use  of 
tools.  The  only  tools 
required  for  bending 
large  size  light  pipe,  say 
from  3^  in.  to  6  in.  in- 
diameter,  area  plum bers’ 
mallet,  dresser,  and 
some  dummies.  These 
dummies  are  simply 
long  pieces  of  pipe  or 
iron  rod  with  a  lump  of 
lead  run  on  the  end. 
They  are  illustrated  at 
Figs.  20  and  21  ;  short 
ones,  Figs.  22  and  23,  are 
also  required  when  the 
bend  is  near  the  end  of 
the  pipe.  The  dresser 
and  mallet  are  shown  in 
Figs.  24  and  25.  To  bend 
a  piece  of  4  in.  pipe 
(which  we  will  take  as 
our  example)  is  a  two- 
handed  job.  The  pipe 
should  be  first  heated 
in  the  place  wdiere  the 
bend  is  to  be  ;  this  may 
be  done  in  various  ways. 
Some  plumbers  put  some 
lighted  shavings  down 
the  pipe  and  pull  them 
out  wThen  it  is  suffi¬ 
ciently  hot;  but  I  pre¬ 
fer  to  use  a  blowlamp, 
as  the  heat  can  then  be 
directed  more  definitely 
to  the  place  where  it  is 
wanted.  Thepipeshould 
be  just  hot  enough  to 
make  a  fizzing  noise 
when  a  splash  or  two  of 
water  is  dropped  upon 
it.  Next  place  the  pipe 
a  bag  of  shavings  or 
take  a  couple  of  pieces 
in  your  hands,  and  let 
up  the  pipe  a  little  bit, 
firmly  in  the  bend,  and 
as  you  can.  Do  not  let 
too  much  at  once ;  just 


Fig.  28. 


on  the  floor  on 
something  similar 
of  stout  carpet 
your  mate  pull 
you  holding  it 
shape  it  as  well 
it  oe  pulled  up 
sufficient  to  dent  it  across  the  throat  of  the 
bend.  Fig.  26  shows  a  straight  piece  of 
pipe,  and  the  dotted  lines  the  various  stages 
of  bending  to  get  it  to  a  right  angle,  or 
square  bend,  which  is  the  farthest  that,  pipe 
of  this  description  is  required  to  be  bent. 
After  pulling  up,  and  whilst  the  pipe  is 
still  hot,  take  one  of  the  long  dummies  and 
lightly  dummy  up  the  part  that  is  dented 
in,  taking  care  not  to  strike  the  back  of  the 
pipe,  or  it  will  make  it  thin  at  that  part. 
Give  the  sides  a  rap  with  the  dresser  where 
they  are  pressed  out.  When  you  have  got 
the  pipe  fairly  into  a  round  shape,  it 
must  be  wanned  again,  and  the  pulling-up 
process  repeated.  This  time  let  your  mate 


No.  195 — December  10,  1892.] 


WORK. 


hold  up  the  dummy  inside  and  dress  the 
sides  into  shape,  giving  the  blows  a  direc¬ 
tion  towards  the  back  of  the  bend,  so  as  to 
thicken  the  lead  at  that  part,  as  it  is  thinner 
there  the  more  it  is  bent,  unless  this  is 
done.  I  will  explain  this  presently.  Re¬ 
peat  these  processes  till  the  bend  is  brought 
to  the  desired  shape,  then  with  the  joint 
use  of  mallet,  dresser,  and  dummy  remove 
atl  marks  as  far  as  possible,  and  the  bend  is 
completed.  Should  the  bend  be  near  the 
end  of  the  pipe,  a  piece  of  wood  called  a 
mandrel  must  be  inserted  at  the  end  to 
afford  a  leverage  to  pull  up  by.  It  should 
enter  the  pipe  about  6  in.,  and  should  just 
lit  it.  The  diagrams  Figs.  27  and  28  will 
explain  what  I  meant  by  saying  that  the 
lead  would  be  thin  at  the  back  of  the  bend, 
unless  it  was  assisted  by  bringing  lead  from 
the  throat,  or  inside  part  of  the  bend. 
Fig.  27  show's  a  piece  of  pipe  cut  nearly 
through  and  then  bent  at  a  right  angle.  It 
will  be  seen  that  there  is  a  vacant  space  at  a. 
Fig.  28  shows  a  piece  of  pipe  with  a  V-shaped 
piece  cut  out ;  this,  if  pulled  up 
together,  will  form  an  angle  simi¬ 
lar  to  Fig.  27,  but  with  no  vacant 
space,  and  the  piece  cut  out  would, 
as  near  as  possible,  fit  in  at  a 
(Fig.  27).  It  will  thus  be  seen  that 
in  making  a  bend  there  is  much 
superfluous  metal  in  the  throat 
that  must  be  worked  round  to  the 

(back  to  supply  the  deficiency  there, 
caused  by  the  stretching  of  the 
metal  at  that  part.  This  can  be 
done  by  careful  and  well-directed 

(blows,  making  the  bend  an  equal 
thickness  throughout.  A  badly 

imade  bend  is  thin  at  the  back  ; 
a  bend  that  is  thin  can  easily  be 
detected  by  giving  a  blow  in  dif- 
j  ferent  places,  and  with  equal  force 
j  (light  blows  of  course),  and  noting 
the  part  that  dents  the  easiest. 

Bending  Small  Pipes.  —  The 
method  just  described  of  bending 
soil  or  funnel  pipes  will  not  be 
I  suitable  for  small  bore  pipe  such 
as  is  used  for  water  service,  over- 
:  flows,  etc.  Strong  lead  service 
pipe,  up  to  1  in.,  can  be  easily 
bent  by  pulling  round,  if  the  bend 
is  not  made  too  sharp,  and  the 
plumber  should  always  make  his  bends  as 
:  easy  as  possible.  When  a  sharp  bend  has 
to  be  made  in  a  long  piece  of  pipe,  it  is 
i  best  to  cut  the  pipe  near  to  where  the  bend 
is  to  be  made,  then  when  pulling  round,  if 
the  throat  contracts,  it  can  be  worked  out 
to  its  proper  size  by  means  of  what  is  called 
a  bolt  or  tommy  (see  Fig.  11,  p.  578).  These 
||  are  made  of  iron  or  steel,  with  the  ends  well 
rounded  and  quite  smooth. 

Bending  with  Water  or  Sand. —  Some 
plumbers  adopt  these  methods  for  bending 
small  pipes.  In  the  former  method  the 
ft  water  should  be  poured  in  hot ,  and  the  ends 
plugged  tightly  or  flattened  close,  and  the 
soldering-iron  run  over  the  ends  to  keep  the 
water  from  bursting  out  when  the  pressure 
of  bending  comes  on  it.  In  bending  with 
sand,  the  sand  may  either  be  put  in  hot,  or 
the  pipe  can  be  heated  in  the  place  where 
the  bend  is  required.  After  filling,  one 
end  should  be  plugged,  then  the  sand 
rammed  in  as  tightly  as  possible  till  the  pipe 
is  nearly  full,  and  then  plug  or  close  the 
other  end.  In  bending  pipes  they  should 
not  be  bent  over  anything  sharp,  but  they 
should  be  “  humoured  ”  as  much  as  possible. 
The  great  point  to  be  aimed  at  is  to  keep 
the  pipe  full  size  at  the  bend,  otherwise  its 
effectiveness  is  reduced. 


BAMBOO  FURNITURE:  A  WRITING- 
DESK  AND  TEA-TABLE. 

BY  C.  S.  V. 

Introduction. — In  placing  before  the  readers 
of  Work  these  designs  for  bamboo  working, 
I  do  not  think  any  apology  will  be  needed 
for  what  I  might  call  introducing  the  sub¬ 
ject-one  which  all  can  turn  to.  Bamboo 
furniture  is  in  itself  very  artistic,  and  is 
much  seen  in  lately  furnished  houses,  more 
especially  in  drawing-rooms  where  there  is 
an  appearance  of  Eastern  art,  by  the  many 
coloured  silks  and  highly-tinted  fans,  and 
other  ornamentations  that  abound  ;  and  if 
strongly  and  carefully  made,  will  be  found 
very  durable  indeed,  as  well  as  handsome, 
and,  I  am  sure,  will  repay  anyone  the  trouble 
expended  thereon.  The  two  designs  given 
are  very  simple,  and  to  the  ordinary  amateur 
should  not  be  difficult,  as  anyone  with  a 
knowledge  of  carpentry  and  the  use  of  tools 
should  be  able  easily  to  construct  them. 


I  will  now  give  a  few  hints  enabling  any¬ 
one  to  make  either  one  or  the  other  of  these 
designs. 

Heights. — The  most  convenient  measure¬ 
ments  for  the  writing-desk  will  be  as 
follows  : — Height  (exclusive  of  outside  rail¬ 
ing)  2  ft.  6  in.,  the  depth  2  ft.,  and  the 
length  3  ft.  2  in. ;  and  for  the  tea-table : 
height  2  ft.  7  in.,  length  3  ft.,  and  depth  2  ft. 

Construction. — Fig.  1  shows  a  view’  of  the 
desk  complete  and  finished  ;  but  we  had 
better  first  commence  by  making  Fig.  4, 
which  is  the  skeleton  of  the  top  part,  and 
which  consists  of  a  simple  tray  cut  for  a 
drawer  to  be  inserted.  I  may  add  that  two 
drawers  would  look  as  well  as  one,  and  would 
be  equally  easy  to  make.  A  small  bit  of  wood 
dividing  the  tray,  and  running  from  A  to  a, 
will  be  required  so  that  they  keep  their 
position.  We  shall  then  require  a  nice  bit 
of  wood — say,  walnut — well  stained  and 
polished,  to  go  over  the  top,  and  to  ran  from 
b  b.  The  edges  had  better  be  rounded 
and  polished  and  well  finished-off,  so  as  to 
add  to  its  beauty.  Next  we  shall  get  our 
bamboos  and  arrange  them  as  Fig.  1,  fasten¬ 
ing  the  legs  by  small  screws  on  to  Fig.  4, 
at  the  top  of  each  corner ;  and  by  running 
bars  across,  and  fastening  them  by  screws 
and  joints  as  Fig.  3,  we  shall  make  the  whole 
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very  secure.  The  bamboos  round  the  sides 
of  the  desk  will  be  required  to  be  neatly 
fastened,  as  also  the  rail  ;  and  this  can  be 
done  by  running  small  screws  and  nails 
under  the  sides  of  the  canes.  With  regard 
to  the  table,  the  top  can  be  fitted  with  tiles 
or  plain  or  carved  wood  ;  and  the  construc¬ 
tion  is  similar  to  that  of  the  desk. 

In  conclusion,  if  the  desk  or  table  is 
stained  and  varnished  a  dark  colour,  and 
carefully  done,  I  have  no  doubt  it  will  be  a 
success.  Information  as  to  bending  bam¬ 
boos,  and  where  they  may  be  bought,  can  be 
turned  up  in  the  back  numbers  of  Work. 
And  the  number  of  firms  who  sell  bamboos 
who  adverti-se,  or  should  do  so,  in  Work, 
disposes  of  the  question,  Where  to  buy  the 
bamboo  ?  _ w _ 

HINTS  TO  USERS  OF  MILLING 
CUTTERS. 

BY  K.  MACLEAN. 

Before  setting  the  cutter  to  work  on  any 
material,  first  ascertain  the  number 
of  revolutions  the  milling-machine 
spindle  is  making  per  minute,  then 
multiply  number  of  revolutions 
by  circumference  of  cutter  in  feet, 
W'hich  will  give  cutting  speed  in 
feet  per  minute.  This  should  be 
approximatelyas  follows : — On  cast 
iron,  60  feet  per  minute;  on  wrought 
iron,  48  feet  per  minute  ;  on  steel, 
36  feet  per  minute  ;  on  brass,  1>20 
feet  per  minute.  The  above  rule 
relates  to  cutters  of  6  in.  diameter 
and  upwards. 

If  there  is  not  any  great  depth 
of  material  to  be  cut  away,  the 
feed  per  minute  should  be  about : — 
On  cast  iron,  1|  in.  per  minute  ;  on 
wrought  iron,  1  in.  per  minute  ;  on 
steel,  ^  in.  per  minute  ,  on  brass, 
2f  in.  per  minute.  When  working 
on  cast  iron,  a  very  easy  way  to 
ascertain  how  many  revolutions 
the  spindle  should  make  with 
cutters  6  in.  in  diameter  and  up¬ 
wards  is  to  divide  240  by  the  dia¬ 
meter  of  cutter,  which  gives  the 
proper  number  of  revolutions  the 
spindle  should  make;  thus: — A 
cutter  8  in.  diameter  =  30 
revolutions  per  minute.  Do  not  use  blunt 
cutters  ;  have  them  re-ground  as  soon  as 
the  teeth  become  dull. 


ENAMELLING  PRINTS  WITHOUT 
GELATINE  OR  COLLODION. 

Mix  oxgall  and  alcohol  in  equal  parts  with 
out  frequent  agitation,  and  allow  to  stand 
two  days;  finally  filter  the  resulting  solution. 
Place  the  albumenised  print  in  close  contact 
with  a  glass  plate  coated  with  the  above 
mixture.  Drying  will  be  complete  in  about 
one  hour.  The  print  can  then  be  removed 
by  peeling,  and  will  be  found  to  be  highly 
enamelled.  To  mount  the  print  without 
loss  of  gloss,  affix  a  sheet  of  paper  to  the 
back  of  the  print  while  it  is  on  the  plate. 
The  outside  of  the  paper  is  then  coated 
with  gum  or  dextrine.  When  detached 
and  pressed  down  upon  a  mount  with  a 
thoroughly  damp  surface,  the  print  will  be 
permanently  mounted,  and  yet  possess  all  its 
high  finish.  It  should  be  thoroughly  rubbed 
down  and  passed  through  a  cold  burnisher, 
with  the  print  in  contact  with  a  zinc  plate 
without  flaw  of  any  kind. 


Fig.  3. 


Bamboo  Furniture.  Fig-.  1.— Bamboo  Writing-table.  Fig.  2.— Bamboo 
Card-table.  Fig.  3.— Plans,  showing  Joints  in  Bamboo  and  Mode 
of  fixing  same.  Fig.  4.— Plan  of  Drawer  in  Fig.  1. 
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HOW  TO  VENTILATE  A  ROOM. 

BY  E.  DICKER. 

Introduction,.  —  Hardly  any  other  subject 
has  occupied  the  attention  of  scientific  men 
to  a  greater  extent  than  ventilation.  It  is 
a  well-known  fact  that  every  room  should 
be  supplied  with  a  steady  flow  of  fresh  air 
in  order  to  secure  the  health  of  its  occu¬ 
pants,  and  to  do  this  without  draught  is 
often  a  very  difficult  matter,  as  so  much 
depends  upon  size,  situation,  and  construc¬ 
tion.  The  object  of  this  article  is  to  give  a 
method  by  which  the  ventilation  of  nearly 
all  ordinary  rooms  can  be  greatly  improved. 
It  is  a  very  simple  matter  to  admit 
fresh  air  to  a  room  by  opening  a  window, 
but  what  is  the  result  1  —  a  draught, 
especially  in  cold  weather.  So  we  will 
first  consider  the 
various  methods  of 
admitting  fresh  air 
without  a  draught, 
and  afterwards  the 
means  of  getting 
rid  of  the  heated  or 
otherwise  vitiated 
air,  bearing  in  mind 
that  one  of  the 
principal  considera¬ 
tions  of  these  ar¬ 
ticles  is  economy, 
and  following  that, 
the  wish  of  most 
of  the  readers  of 
these  pages  for  a 
modus  operandi 
that  they  can  earry 
out  themselves. 

Fresh  Air  Inlets. 

—  Figs.  1  and  2 
show  what  is-known 
as  a  “  Sanitary 
Rail.”  It  consists 
of  a  piece  of  wood 
about  6  in.  wide, 
fitting  in  tightly 
between  the  side 
sash  beads  and  on 
top  of  the  bead  of 
the  inside  of  win¬ 
dow  -  sill,  secured 
by  dowels  at  bot¬ 
tom  and  two  ordi¬ 
nary  blind  bolts  on 
the  top,  that  bolt 
into  the  beads  on 
either  side.  This 

enables  it  to  be  readily  removed  for  the 
purpose  of  cleaning  the  windows,  etc-  Now, 
by  raising  the  sash  about  5  in.  a  current  of 
fresh  air  is  admitted  between  the  meeting 
bars  of  the  upper  and  lower  sashes  in  the 
direction  shown  by  arrows.  The  meeting 
bars  of  an  ordinary  sash  being  above  (3  ft. 
from  the  floor,  and  the  space  between  the 
two  sashes  forming  a  short  shaft,  the  air  is 
directed  upwards,  so  that  nobody  in  the 
room  feels  any  inconvenience.  Fig.  2  shows 
the  sectional  end  of  the  rail,  with  a  piece  of 
indiarubber  piping  inserted  and  glued  in 
a  hollow  groove,  against  which  the  face  of 
the  bottom  sash  slides,  and  thus  prevents 
a  draught  at  this  point.  I  generally  put  a 
similar  piece  along  the  bottom  of  the  rail, 
to  make  a  good  joint  down  on  to  the  bead. 

The  above  is  the  simplest  and  cheapest 
form  of  fresh  air  inlet,  but  it  is  open  to  the 
objections  that  it  does  not  sufficiently  direct 
the  current  upwards ;  also,  that  it  lets  in 
smuts  and  blacks,  etc.,  as  well  as  fresh  air. 

Figs.  3,  4,'  5,  and  6  are  elevations,  and 
sections  of  what  are  known  as  “  inlet  air 


tubes,”  and  can  be  made  either  of  zinc  or 
wood.  This  consists  of  a  tube  from  2  ft.  to 
6  ft.  long,  with  a  valve,  as  shown  at  b,  to 
regulate  the  quantity  of  air,  and  a  filter,  a, 
made  of  coarse  canvas  or  muslin  stretched 
on  a  wire  frame  and  dropped  into  the  tube 
from  the  top,  and  made  removable,  so  as  to 
enable  it  to  be  dusted  about  once  a  week. 
This  entirely  prevents  any  dust,  etc.,  getting 
into  the  room,  and  tends  to  break  up  the 
current  and  diffuse  the  air  more  generally. 
The  back  part  of  the  tube  is  carried  up  a 
little  higher,  and  bent  slightly  forward  to 
throw  the  air  away  from  the  wall  and 
prevent  its  being  marked  ;  an  opening  is 
formed  at  the  bottom  of  the  back  of  the 
tube,  as  high  up  as  the  skirting  is  deep, 
with  a  flange  as  shown  at  c,  to  make  a  good 
joint  to  the  opening. 

To  fix  these  tubes,  it  is  necessary  to  cut  a 
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Figs.  1  and  2.— Sanitary  Rail. 
C,  Flange  ;  D,  Ears  for  fixing'. 


lators.  Fig.  9. — Sketch  showing  supposed  direction  of  Flue  and  position  of  Outlet  Ventilator. 

hole  through  the  wall,  communicating  with 
the  open  air.  This  hole  should  be  at  least 
about  3  in.  by  9  in.,  and  be  made  a  little 
larger  outside  than  inside.  To  cut  this  hole, 
first  determine  by  examining  both  inside 
and  outside  the  wall  the  most  convenient 
spot  for  cutting,  taking  into  consideration 
the  appearance,  etc.,  it  will  present  when 
finished.  The  best  place  is  just  above  the 
wood  skirting,  if  this  is  practicable,  and  the 
farthest  point  away  from  the  fireplace. 

Commence  by  cutting  a  small  hole  right 
through  the  wall  about  the  centre  of  the 
hole  when  finished,  taking  great  care  not 
to  burst  the  plaster  away  when  cutting  from 
the  outside,  or  the  brickwork  when  cutting 
from  the  inside,  and  from  this  small  hole 
work  all  round  carefully  until  it  is  the  size 
required.  A  terra-cotta  or  iron  air  brick 
should  be  fixed  on  the  outside  of  hole,  and 
the  inside  roughly  rendered  with  cement  or 
mortar,  so  as  to  present  no  obstruction  to 
the  current  of  air.  To  fix  the  tube  inside, 
small  ears  are  formed  on  the  sides,  as  shown 
at  d,  Figs.  3  and  5,  if  the  tube  is  made  in 


zinc,  but  if  it  is  made  in  wood,  looking-glass 
plates  should  be  used.  The  flange,  c,  is  then 
passed  into  the  hole,  and  the  tube  simply 
screwed  to  the  wall;  the  inside  tube  should 
be  fixed  before  the  air  bricks  outside,  so  as 
to  enable  you  to  make  good  round  the 
flange,  and  thus  prevent  draught.  Some¬ 
times  a  water-trough  is  inserted  at  the 
bottom  of  the  hole  through  the  wall,  to 
catch  the  blacks  and  other  impurities,  but 
in  our  case  it  is  hardly  necessary.  The 
action  of  the  “  inlet  tube  ”  is  as  follows  : — 
The  fresh  air  enters  through  the  opening 
in  the  wall  near  the  floor  level,  and  by 
means  of  the  vertical  tube  is  caused  to  take 
an  upward  direction,  owing  to  its  natural 
pressure,  and  the  extra  velocity  it  attains 
in  passing  through  a  long  narrow  channel. 
It  continues  upward  as  a  direct  column  of 
air,  equal  to  the  area  of  the  tube,  for  several 
feet  above  it, 
spreading  over  the 
upper  part  of  the 
room,  and  then  get¬ 
ting  warmed,  passes 
away  through  the 
outlet  in  the  chim¬ 
ney,  which  we  shall 
speak  of  later  on. 

Figs.  5  and  6  are 
elevation  and  sec¬ 
tion  of  a  shorter 
tube,  but  being 
shorter,  the  air 
does  not  gain  such 
a  velocity  as  it  does 
with  a  longer  one  ; 
these  shorter  tubes 
are  generally  used 
when  it  is  found 
impossible  to  make 
the  hole  through 
the  wall  at  the 
skirting  level. 

We  now  come 
to  the  outlet  ven¬ 
tilator  (see  Figs. 
7  and  8) ;  and 
although  the  one  I 
am  about  to  ex¬ 
plain  is  open  to 
some  objections,  it 
is  almost  the  only 
form  that  is  suit¬ 
able  for  an  ordi¬ 
nary  room,  where 
no  thought  has 
been  given  to  the 
ventilation  of  the 
various  rooms  in  the  building  of  the  house. 

It  consists  of  an  iron  frame,  hung  in  which 
there  are  four  or  more  mica  flaps  or  valves. 
These  flaps  are  light,  rigid,  and  incorrodible, 
and  are  so  sensitive  that  they  open  with  the 
slightest  appreciable  outward  current  into 
the  chimney  flue  (to  which  they  communi¬ 
cate),  and  immediately  close  against  down 
draughts,  and  effectually  prevent  the  smoke 
entering  the  room.  There  is  an  ornamental 
iron  front  that  screws  on  to  the  body  of  the 
ventilator,  this  front  being  also  very  useful 
in  covering  up  any  damage  done  to  the 
plastering  round  the  hole  in  cutting  into 
the  flue.  Sometimes  these  iron  fronts 
cousist  of  an  ornamental  “  hit  and  miss  ” 
ventilator,  and  are  worked  with  cords  and 
pulleys,  so  as  to  close  the  outlet  when  neces¬ 
sary,  and  prevent  the  noise  of  the  flaps 
flapping  against  the  iron  frame. 

These  “  mica  flap  ”  (outlet)  ventilators,  as 
they  are  called,  are  sometimes  made  with 
the  mica  flaps  hanging  perpendicularly 
down  and  always  open,  unless  there  is  a 
downward  current,  which  downward  or 


Figs.  3,4,  5,  and  6.— Inlet  Ventilators  — 
Figs.  7  and  8.— Mica  Flap  Outlet  Venti- 
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backward  current  at  once  closes  them  for  tbe 
time  the  down  current  lasts.  Some  are 
made  with  the  flaps  resting  on  the  iron 
frame  continually,  until  there  is  an  outward 
current  to  open  them.  This  latter  method 
is  not  to  be  recommended,  as  I  and  many 
others  have  found  in  practice  that  the  fact 
of  them  resting  on  the  iron  frame  when 
there  is  not  a  good  current  of  air,  or  the 
room  is  not  in  use,  they  get  stuck,  as  it 
were,  to  the  frame,  and  refuse  to  work 
when  required. 

These  outlet  ventilators  should  be  fixed 
as  near  to  the  ceiling  of  the  room  as  the 
cornice  or  other  obstacle  will  allow,  and  the 
only  difficulty  is  to  find  the  exact  position 
of  the  flue  near  the  ceiling.  This  does  not 
present  much  difficulty  to  the  practical 
man,  but  with  an  amateur  it  is  very  different ; 
but  I  will  endeavour  to  explain  how  it  can 
be  done  with  a  little  care  and  disregard  of 
soot. 

First  look  carefully  up  the  chimney,  and 
see  if  you  can  see  the  direction  the  flue 
takes ;  be  very  careful  in  this,  as  the  flue, 
if  properly  built,  sometimes  takes  just  the 
opposite  direction  it  appears  to  directly 
after  leaving  the  fireplace  opening.  (See 
Fig.  9.)  In  some  flues  you  can  see  the  sky 
on  looking  up  ;  and  although  this  is  exactly 
what  you  should  not  see  in  a  properly  con¬ 
structed  flue,  it  makes  the  finding  of  the 
position  of  the  flue  on  the  face  of  the 
chimney  crest  a  very  simple  matter. 

If  you  cannot  exactly  determine  the 
direction  of  the  flue  even  with  a  light,  pass 
a  stiff  cane  so  far  up  the  flue  as  just  to  reach 
the  ceiling  level,  and  get  someone  to  wriggle 
it  about  whilst  you  listen,  with  your  ear  to 
the  wall  or  the  chimney  breast  near  the 
ceiling,  and  in  nine  cases  out  of  ten  you 
can  easily  locate  the  spot  where  the  flue  is. 

Having  determined  the  position  of  the 
flue,  make  a  small  hole  through  the  brick¬ 
work,  about  6  in.  below  the  cornice,  into 
the  centre  of  the  flue  as  near  as  you  can 
guess.  Now  that  you  have  made  sure  you  are 
in  the  right  spot,  take  the  ornamental  front 
off  the  ventilator,  and  mark  out  on  the  wall 
the  exact  outside  size  of  the  body  with  the 
flaps  attached,  and  working  from  the  centre, 
gradually  make  the  hole  the  size  required, 
being  very  careful  not  to  damage  the 
plaster  and  paper  round  the  opening.  When 
the  hole  is  cut,  put  the  body  of  the  ven¬ 
tilator  into  its  place,  wedging  it  in  position 
with  small  pieces  of  slate,  and  make  good 
round  it  with  plaster,  and  screw  on  the 
front  with  a  little  painters’  putty  between 
the  two  frames,  to  prevent  the  smoke 
coming  through  any  joint  there  may  be.  If 
this  operation  has  been  performed  properly 
there  is  no  occasion  for  any  appearance  of 
dirt  or  damage  round  the  ventilator. 

I  should  have  cautioned  you  to  close  the 
register  of  the  stove  before  commencing  to 
cut  through  the  wall;  the  pieces  of  brick, 
etc.,  can  be  readily  removed  afterwards  by 
carefully  opening  the  register  and  inserting 
your  arm  into  the  flue  and  taking  the 
rubbish  out. 

The  size  of  ventilator  for  an  ordinary 
room  in  a  ten-roomed  house  should  not  be 
less  than  9  in.  by  7  in.,  and  the  inlet  about 
9  in.  by  4  in.  The  cost  of  a  9  in.  by  7  in. 
outlet  mica  flap  ventilator  is  about  8s.,  and 
a  zinc  inlet  ventilator  9  in.  by  4  in.,  6  ft. 
high,  about  15s. 


Ikon  castings  that  are  to  receive  a  coat  of 
paint  should  be  first  well  rubbed  with  a  piece 
of  common  coke,  and  then  painted,  when 
they  will  present  a  much  better  appearance. 


AN  ELECTRIC  HAMMER. 

BY  G.  E.  BONNEY. 

Introduction  —  Electro-Magnets  —  Magnetic 
Shell — Hollow  Electro-Magnets,  or  Sole¬ 
noids— The  Action  of  a  Solenoid  applied 
in  the  Constrdotion  of  an  Electric  Ham¬ 
mer-Parts  of  the  Electric  Hammer— The 
Legs,  or  Frame  of  the  Hammer  —  The 
Cylinder,  or  Bobbin. 

Introduction. — The  little  toy  described  and 
illustrated  herewith  is  made  and  sold  for 
12s.  6d.  by  Mr.  G.  Bowron.  It  is  intended  to 
practically  illustrate  the  magnetic  action  of 
an  electric  current  in  a  solenoid.  It  may  not 
be  generally  known  that  a  solenoid 'is  a 
hollow  electro-magnet.  If  we  take  a  piece 
ol  iron,  and  wind  around  it  some  insulated 
wire,  then  send  a  current  of  electricity 
through  the  wire, 
the  current  will  in¬ 
duce  in  the  iron  a 
magnetic  effect,  and 
convert  it  into  a 
magnet  whilst  elec¬ 
tricity  is  passing 
through  the  wire. 
Such  an  arrange¬ 
ment  is  named  an 
electro-magnet,  be¬ 
cause  the  magnet¬ 
ism  of  the  iron  core 
is  dependent  upon 
the  electric  current 
passing  through  the 
wire  wound  over  the 
iron,  and  ceases  when  the  current  is  stopped. 
This  magnetic  influence  is  always  present  in 
and  near  a  conductor  of  electricity,  whether 
wound  around  iron  or  any  other  metal,  or  not 
wound  on  any  metal  at  all.  The  presence 
of  iron  merely  demonstrates  the  existence 
of  magnetism,  because  iron  is  easily  mag¬ 
netised.  If  we  pass  an  electric  conductor 
through  a  piece  o'  cardboard  placed  in  a 
horizontal  position,  and  sprinkle  a  few  iron 
filings  on  the  upper  surface  of  the  card,  near 
the  conducting  wire,  the  filings  will  arrange 
themselves  in  lines  radiating  from  the  wire, 
as  the  spokes  of  a  wheel  radiate  from  its 
centre.  These  become  more  distinct  when 
the  card  is  gently  tapped  or  shaken.  This 
shows  that  a  conductor  of  electricity  is 
always  surrounded  with  a  shell  or  halo  of 
magnetism,  and  this  has  been  named  the 
magnetic  shell  of  the  conductor.  Now,  if 
we  wind  the  wire  around  a  bobbin  of  wood, 
and  place  this  over  the  iron  core,  as  in 
making  a  magnet  for  an  electric  bell,  we 
get  the  same  magnetic  effects  in  the  core  as 
when  we  wound  the  wire  direct  on  the  iron. 
Remove  the  iron  core  from  the  bobbin  of 
wire,  and  the  coil  still  remains  an  electro¬ 
magnet,  but  is  now  named  a  solenoid, 
because  it  is  a  hollow  electro-magnet  with¬ 
out  an  iron  core.  It  has  now  a  core  of  air, 
capable  of  being  magnetised,  and  this  core 
will  attract  to  itself  a  piece  of  iron  brought 
within  the  sphere  of  its  magnetic  influence. 
If,  therefore,  we  connect  the  wire  of  the  coil 
to  a  source  of  electricity,  and  place  the  tip 
of  the  abstracted  iron  core  to  the  opening 
of  the  bobbin,  the  magnetised  core  of  air 
will  attract  to  itself  the  iron  core,  and  suck 
this  into  the  bobbin.  If  a  strong  current 
of  electricity  is  sent  through  the  wire,  the 
core  will  be  strongly  magnetised,  and  the 
iron  will  be  drawn  into  the  bobbin  with 
some  amount  of  force.  This  sucking  action 
of  the  current  is  shown  in  the  toy  under 
consideration,  where  the  piston  of  the 
hammer  is  drawn  into  the  cylinder  when 
a  sufficiently  strong  electric  current  is  sent 
through  the  wire. 

Parts  of  the  Electric  Hammer.  —  This 


little  hammer  may  be  regarded  as  a  model 
of  a  Nasmyth  steam  hammer,  and  is 
therefore  made  up  of  the  following  parts  : — 
(1)  The  legs  or  frame.  (2)  The  cylinder. 
(3)  The  piston  of  the  hammer.  (4)  The 
hammer  head.  (5)  The  block  or  anvil,  and 
its  base.  (6)  The  regulating  gear,  or,  in  this 
case,  the  make  and  break  arrangement.  I 
shall  first  describe  Mr.  Bowron’s  toy  as 
illustrated  at  Fig.  1,  and  then  suggest, 
under  each  head,  how  the  various  parts  may 
be  modified  to  suit  the  requirements,  skill, 
and  pockets  of  amateur  makers.  In  this 
way  I  hope  to  meet  the  wants  and  wishes 
of  all  my  readers. 

The  Legs ,  or  Frame  of  ike  Hammer. — 
This,  together  with  the  base  and  block  of 
anvil,  and  also  the  cylinder,  is  formed  of 
one  piece  of  cast  brass  (obtainable  for  Is.  9d. 
by  post)  in  Mr.  Bowron’s  novelty.  The 
dimensions  of  this  are  as  follows  : — Height 
of  frame,  2£  in. ;  legs,  2^  in.  by  T\  in.  by  -g-  in.  ; 
feet,  1  in.  by  \  in.  by  ^  in.  ;  base,  including 
feet  of  legs,  2|  in.  by  4  in.  by  -f\  in. ;  anvd 
block,  |  in.  by  J  in.  by  \  in.  Cylinder — 
length,  2  J  in.;  diameter  of  bottom  flange,  1  in., 
thickness,  |  in. ;  diameter  of  top  flange, 
xgTn.,  thickness,  -Jg  in.  ■  diameter  of  body, 
t  in.  A  lug  f  in.  by  4  in.  is  cast  on  the 
right  leg  of  the  frame,  halfway  up,  to  form 
a  support  for  the  regulating  gear. 

The  legs  and  frame  may  be  made  of  sheet 
brass,  cut  to  the  form  of  Fig.  2,  and  bent  on 
the  clotted  lines  to  the  required  shape,  or 
may  be  of  very  stout  sheet  zinc  or  iron. 
The  centre  disc  of  this  will  form  a  support 
for  the  flange  of  the  cylinder,  or  bobbin,  and 
a  guide  for  the  piston.  The  hole  for  the 
piston  should  be  square  or  rectangular,  to 
prevent  the  piston  from  turning  round.  The 
feet  can  be  bent  outwards  after  they  have 
been  cut,  and  screw-holes  drilled  in  them. 
The  base  and  anvil  may  be  made  separately. 

The  Cylinder ,  or  Bobbin. — This  may  be 
made  separately  of  brass,  or  of  zinc,  or  of 
boxwood,  ebony,  ebonite,  or  ivory,  or  of 
papier-mache.  The  length  should  be  about 
3  in.,  the  diameter  of  lower  flange  1  in., 
thickness  of  flange  ■§•  in.,  diameter  of  body 
f  in.,  bore  for  piston  £  in.  The  cylinder 
must  be  bored  true  and  smooth.  If  this 
is  not  done,  the  piston  will  stick  in  it  some¬ 
times.  Holes  must  be  drilled  in  the  lower 
flange  to  correspond  with  the  holes  in  the 
disc  of  the  supporting  frame,  and  be  bolted 
to  this  with  two  small  bolts.  The  cylinder 
should  be  wound  with  No.  22  silk-covered 
wire  in  two  layers  if  the  hammer  is  to  be 


Fig.  2.— Shape  of  Frame  cut  out  of  Sheet  Brass— 
F,  F,  Feet ;  L,  L,  Lugs  to  support  Regulating 
Gear ;  P,  Piston  Guide. 


worked  with  two  bichromate  cells,  or  with 
four  layers  if  it  is  intended  to  be  worked 
with  four  Leclanche  cells.  The  commencing 
end  of  the  wire  should  pass  through  a  hole 
in  the  lower  flange,  and  the  bared  clean  end 
be  secured  under  the  head  of  one  of  the 
bolts  in  contact  with  the  metal  disc  beneath. 
The  finish  end  will  pass  down  by  one  of  the 
legs  under  the  wooden  support  of  the  ham¬ 
mer  and  be  secured  to  a  binding  screw  in 
front. 


To  desulphurate  indiarubber  or  gutta¬ 
percha,  treat  these  substances  with  iron 
shavings  and  sulphuric  acid,  diluted,  before 
I  boiling  them  in  the  alkaline  lye. 


Fig.  1.— Bowron’s  Electric 
Hammer. 
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THE  ASTRONOMICAL  TELESCOPE, 
AND  HOW  TO  MAKE  IT. 

BY  ROBERT  W.  COLE. 

Introduction — Kinds  op  Lenses — Production 
of  Image  bt  Lens— Parts  op  Telescope — 
Making  Tube — Seat  por  Field-lens — Fit¬ 
ting  Lens  into  Seat  —  Eye-lens  —  Fitting 
Eye-lens  into  Tube— Magnifying  Power  op 
Telescope— Using  Telescope. 

Many  of  us  have  often  been  told  by  books 
and  other  sources  of  information  of  the 
many  wonders  with  which  the  deep  vault 
of  the  sky  teems.  On  looking  towards  the 
sky  on  a  fine  night,  we  see  it  studded  with 
countless  hosts  of  stars — some  large,  some 
small,  and  others  so  minute  that  they  can 
hardly  be  seen  at  all.  On  some  nights  we 
see  the  moon  wending  her  way  through  the 
midst  of  the  stars,  gradually  increasing 
from  the  crescent  to  the  full  moon  and  then 
diminishing  back  again  to  a  crescent  ;  or,  if 
we  happen  to  be  very  lucky  in  selecting  the 
time  of  observation,  we  may  see  one  of  the 
larger  planets,  or,  possibly,  a  comet.  Many 
of  those 
objects  — 
especially 
the  mopn — 
if  viewed 
through  a 
telescope, 
reveal  their 
h  i  d  d  e  n 
beauties  to 
the  e  n  - 
chanted  ob¬ 
server,  and 
show  the 
vast  foun¬ 
dations  on 
which 


our 

universe  is 
cons  truct- 
e  d .  The 
moon,  if 
viewed 
through  a 
telescope, 
will  show 
its  moun¬ 
tains  and 
valleys,  its 
seas  and 
plains,  and 
even  the  shadows  cast  upon  the  plains  by  the 
mountains;  and,  it  the  telescope  is  very  power¬ 
ful,  it  will  also  show  the  minute  details  of 
its  surface.  The  planets  will  reveal  their 
spherical  shape  and  their  attendant  moons. 
Safeurn  will  show  his  magnificent  system  of 
rings,  his  belted  surface,  and  his  moons  ; 
Mars  will  show  his  surface  divided  into 
oceans  and  continents,  and  his  snow-capped 
poles  ;  Jupiter  will  show  his  four  moons,  his 
belted  surface,  and  his  orange-shaped  form  ; 
and  Venus  will  only  appear  as  a  crescent.  A 
telescope  directed  to  the  Milky  Way,  or  to 
any  of  the  star  groups,  will  reveal  a  multi¬ 
tude  of  stars  invisible  to  the  unaided  eye, 
and  will  make  known  the  fact  that  certain 
stars  which  appear  to  the  naked  eye  to  be 
single  really  consist  of  two,  which  revolve 
round  one  another. 

In  order  to  understand  the  principle  upon 
which  the  astronomical  telescope  gives  an 
enlarged  view  of  an  object  viewed  through 
it,  we  must,  first  of  all,  examine  the  optical 
properties  of  those  round  pieces  of  glass 
which  are  known  as  lenses.  F our  of  the  most 
generally  used  kinds  of  these  are  represented 
iu  section  by  Fig.  1,  where  a  is  a  double- 
convex,  b  a  double-concave,  c  a  plano-con- 


line  passing  through  the  centre  of  a  lens  is 
called  its  axis,  and  a  ray  of  light,  on  passing 
through  a  lens,  has  the  property  of  being 
refracted  or  bent  back.  If  a  bundle  of  rays 
of  light  pass  through  a  double-convex  or  a 
plano-convex  lens,  they  are  bent  inwards, 
but  if  they  pass  through  a  double-concave 
or  a  plano-concave  lens,  they  are  bent  out¬ 
wards.  Both  of  the  two  convex  lenses 
have  also  the  property  of  throwing  on  to  a 
screen  an  inverted  image  of  a  luminous  ob¬ 
ject  placed  in  front  of  them  :  for  instance,  if 
a  lighted  candle  is  placed  at  a  short  distance 
from  one  side  of  a  double-convex  lens,  an 
image  of  the  candle  will  be  thrown  on  to 
a  screen  placed  on  the  other  side  of  the 
lens.  The  manner  in  which  this  takes  place 
is  represented  by  Fig.  2,  where  a  is  the 
candle,  b  the  double-convex  lens,  and  c  the 
screen.  A  ray,  starting  from  the  top  of  the 
flame  of  the  candle,  travels  straight  on  to 
the  top  of  the  lens  at  d,  is  refracted  on  pass¬ 
ing  through  it,  and  falls  on  to  the  screen  at 
e.  Another  ray,  starting  from  the  top  of  the 
flame  of  the  candle,  strikes  against  the  centre 


Astronomical  Telescope.  Fig.  1. — Four  kinds  of  Lenses — A.  Double-convex  Lens  ;  B,  Double-concave  Lens ;  C,  Plano-convex 
Lens  ;  D,  Plano-concave  Lens.  Fig.  2. — Showing  manner  in  which  Image  of  Candle  is  thrown  on  Screen  by  Double-convex 
Lens— A,  Candle  ;  B,  Lens  ;  C,  Screen.  Fig.  3.— A,  Tube  ;  B,  Field-lens;  C,  Draw-tube  ;  D,  Circular  Piece  of  Wood  which 
fits  Draw-tube  into  End  of  Telescope.  Fig.  4.— Seat  of  Field  lens.  Fig.  5.— Sectional  View  of  Arrangement  for  fitting 
Tube  containing  Eye-lens  into  the  Telescope  Tube— A,  Portion  of  Tube  ;  B,  Small  Tube  containing  Eye-lens  ;  C,  Circular 
Piece  of  Wood ;  D,  Cork  ;  E,  Eye-lens.  Fig.  6. — Disc  of  Brass  placed  at  one  End  of  Tube  containing  Eye-lens.  Fig.  7. — 
Section  of  Tube  containing  Eye-lens— A,  Disc  of  Brass ;  B,  Brass  Tube  ;  C,  Lens.  Fig.  8. — Sectional  View  of  Circular 
Piece  of  Wood  (C,  Fig.  6). 

of  the  surface  of  the  lens,  and,  by  a  law  of  from  b  to  c  is  &  in.  It  must 


optics,  passes  straight  through  it  without 
being  refracted  at  all,  and  falls  on  the  screen 
at  e,  where  it  forms,  together  with  the 
former  ray,  an  image  of  the  top  of  the  flame. 
In  the  samo  manner,  images  of  all  the  other 
points  of  the  candle  and  its  flarno  are  made 
on  the  screen,  and  thus  the  whole  image  is 
formed.  These  properties,  and  the  addi¬ 
tional  property  that  an  object  when  viewed 
through  a  plano-convex  or  double-convex 
lens  is  magnified,  are  made  use  of  in  the 
construction  of  the  telescope. 

Having  gone  through  this  preliminary 
explanation,  we  will  now  turn  our  attention 
to  the  construction  of  the  telescope.  An 
astronomical  telescope,  in  its  simplest  form, 
consists  of  two  lenses,  a  large  one  and  a 
small  one,  fixed  at  a  considerable  distance 
apart  from  one  another  in  a  tube,  the  large 
lens — which  is  nearest  to  the  object  to  be 
viewed — being  called  the  field-lens,  and  the 
other  one  the  eye-lens.  The  field-lens  is 
fixed  permanently  in  its  place,  but  the  eye- 
lens  is  fastened  into  a  short  brass  tube 
which  is  made  to  slide  up  and  down  in  the 
large  tube.  Fig.  3  is  a  section  of  tbe  tele¬ 
scope,  showing  the  two  lenses  and  drasv-tube 
vex,  and  d  a  plano-concave  lens.  A  straight  |  fitted  in  their  places  ;  a  is  the  tube,  b  the 


field-lens,  and  d  is  a  piece  of  wood  which  fills 
up  the  other  end  of  the  tube,  and  which 
contains  the  draw-tube,  c,  at  one  end  of 
which  the  eye-lens  is  fixed.  The  first  things 
to  be  obtained  are  the  lenses.  Go  to  an 
optician,  and  buy  a  double-convex  lens  of 
36  in.  focal  length  and  3b  in.  in  diameter; 
also  a  small  double-convex  lens  b  in.  in 
diameter  and  of  1  in.  focal  length.  These 
will  cost  about  three  shillings  the  two  ;  and, 
since  it  is  rather  difficult  to  get  a  lens  the 
focal  length  of  which  is  exactly  36  in.,  one 
whose  focal  length  is  nearly  this  amount 
will  do  equally  well.  Now  get  a  tube  4  in. 
in  diameter  and  36  in.  long.  This  may  be 
made  of  brass,  iron,  or  paper,  and  must  be 
painted  inside  with  dead-black  varnish.  If 
made  of  iron,  you  can  easily  get  it  made  by 
a  blacksmith,  and  if  made  of  paper,  you  can 
make  it  by  wrapping  sheets  of  paper  round 
a  smooth  wooden  cylinder  and  pasting  them 
together.  The  tube  having  been  either 
bought  or  successfully  made,  you  must  make 
a  seat  for  the  field -lens— that  is,  some  con¬ 
trivance  which  will  fix  it  iu  its  proper  place 

at  one  end 
of  the  tube. 
A  sectional 
view  of  the 
seat,  and 
the  lens 
fitted  into 
it,  is  shown 
in  Fig.  4. 
From  a  to 
b  its  dia- 
meter  is 
equal  to the 
internal 
diameter  of 
the  tube, 
and  from  B 
to  cits  dia- 
meter  is 
slightly 
greater 
than  the 
e  x  t  er  nal 
diameter  of 
the  tube. 
The  d  i  s- 
tauce  from 
a  to  B  is 
about  1  in., 
and  that 
be  turned 

on  a  lathe  out  of  boxwood  or  some  other 
wood,  and,  as  is  shown  in  the  illustration, 
must  have  a  projecting  collar  turned  inside 
it,  and  its  greatest  internal  diameter  must  be 
just  large  enough  for  the  field-lens  to  fit 
easily  inside  it.  If  you  do  not  possess  a 
lathe,  you  can  easily  get  a  professional  wood¬ 
turner  to  make  the  seat  for  you.  Now  lay 
the  seat  on  a  table  with  the  end,  a  (see 
Fig.  4),  upwards.  Then  take  the  field-lens, 
carefully  polish  it  with  a  piece  of  soft  rag, 
and  place  it  inside  the  seat  so  that  it  rests 
on  the  projecting  collar.  Go  to  a  watch¬ 
maker,  and  get  a  piece  of  pliant  clock-spring 
about  ^  in.  wide,  cut  off  a  piece  of  it  long 
enough  to  go  round  the  seat  about  1^  times, 
bend  it  into  the  form  of  a  circle,  and  place 
it  inside  the  seat  so  that  it  presses  against 
its  sides  and  holds  the  lens  firmly  against 
the  collar,  which  projects  inside.  This  is  all 
that  we  need  do  for  the  present  to  the  field- 
lens,  so  we  will  now  set  it  on  one  side,  and 
proceed  to  make  the  contrivance  for  fitting 
the  eye-lens  into  its  tube  and  making  it  slide 
up  and  down.  These  are  represented  in  sec¬ 
tion  by  Fig.  5,  where  a  is  a  portion  of  the 
tube,  c  is  a  piece  of  wood  turned  upon  a 
lathe,  and  having  a  hole  about  1  in.  in 
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diameter  bored  through  its  centre,  and  a 
flange  £  in.  wide  projecting  round  its  circum¬ 
ference,  and  D  is  a  large  cork  fitted  into  this 
hole,  through  which  a  hole  is  bored  in  which 
a  small  tube,  b,  about  3  in.  long,  slides.  We 
will  begin  with  making  the  small  tube,  B. 
Procure  a  piece  of  brass  tube  about  3  in. 
long  and  |  in.  in  diameter,  and  solder  at  one 
end  of  it  a  piece  of  circular  sheet- brass, 

Shaving  a  small  hole  about  \  in.  in  diameter 
bored  through  its  centre.  This  piece  of  cir¬ 
cular  sheet-brass  is  shown  in  Fig.  6,  and  is 
also  shown,  fitted  on  the  brass  tube,  in 

!Fig.  7,  where  it  is  represented  by  a,  the 
brass  tube  by  B,  and  the  lens  by  c.  Care 
must  be  taken  in  soldering  the  piece  of 
sheet-brass  on  to  the  tube  that  the  hole  in 
its  centre  is  exactly  over  the  centre  of  the 
tube.  The  lens  can  then  be  dropped  into 
the  tube,  and  can  be  secured  in  its  place  by 
a  piece  of  clock-spring  in  exactly  the  same 
manner  in  which  the  field-lens  was  treated, 
care  being  taken  during  the  operation  that 
the  lens  is  not  at  all  chipped  or  cracked,  or 
■otherwise  its  utility  will  be  impaired. 

We  may  now  see  about  making  the 
turned  piece  of  wood,  c  (see  Fig.  5).  As 
in  the  case  of  the  seat  of  the  field-lens,  you 
must  get  a  professional  wood-turner  to 
make  this  for  you,  if  you  do  not  happen  to 
possess  a  lathe.  From  a  to  b  (see  Fig.  8)  it 
is  1  in.  wide,  and  is  sufficiently  large  in 
diameter  to  fit  tightly  inside  the  tube.  From 
s  to  c  it  is  about  \  in.  larger  in  diameter 
and  5  in.  wide.  Through  its  centre  a  hole 
1  in.  in  diameter  is  drilled,  care  being  taken 
that  this  hole  is  of  the  same  diameter 
throughout.  A  good  cork  is  fitted  into 
the  hole,  and  a  hole  bored  through  its 
centre,  large  enough  for  the  tube  to  fit 
tightly  into  it.  The  hole  must  be  bored 
through  the  cork  by  means  of  certain  in¬ 
struments  called  cork-borers.  These — which 
are  used  in  chemical  operations,  and  which 
consist  of  a  piece  of  brass  tube  having  one 
end  made  very  sharp  and  a  knob  at  the 
other — can  be  obtained  in  sets  at  any  chemist’s 
shop,  and  usually  cost  about  a  shilling  the 
set.  Select  a  cork-borer  of  the  right  size, 
hold  the  cork  between  the  forefinger  and 
thumb  of  your  left  hand,  and  press  the 
sharpened  end  of  the  cork-borer  against  its 
centre  with  your  right  hand,  and  gradually 
press  it  forward,  at  the  same  time  turning 
it  round,  when  you  will  find  that  it  will 
easily  cut  into  the  cork.  When  you  have  cut 
about  halfway  through  the  cork,  take  the 
cork-borer  out,  and  treat  the  other  side  of 
the  cork  in  the  same  manner,  making  the 
two  holes  meet,  when  you  will  have  cut  a 
small  cylinder  of  cork  out  of  the  hole  of  the 
same  diameter  as  the  cork-borer.  When 
you  have  made  the  hole,  see  if  the  tube  will 
fit  into  it.  If  it  fits  in  too  tightly,  file  the 
hole  slightly  all  round,  then  glue  the  cork 
inside  the  hole  in  the  circular  piece  of  wood  ; 
fit  the  small  piece  of  tube  into  the  hole  in 
the  cork  ;  place  the  circular  piece  of  wood 
in  its  position  at  the  end  of  the  tube  so 
that  the  flange  presses  against  the  edge 
of  the  tube  all  round,  and  secure  it  by  a 
small  screw  passed  through  it  and  the  large 
tube.  Then,  in  a  similar  manner,  fix  the 
seat,  which  contains  the  other  lens,  at  the 
other  end  of  the  tube  by  passing  a  small 
screw  through  it  and  the  tube.  The  tube 
must  now  be  coated  with  some  kind  of 
paint ;  if  constructed  of  paper,  black  var¬ 
nish  will  do  very  well,  but  if  of  sheet-iron 
or  brass,  black  or  dark-blue  enamel  paint 
would  be  more  suitable.  When  the  tube 
is  being  painted,  the  lenses  and  their  seats 
had  better  be  taken  out,  in  case  they 
get  damaged.  The  construction  of  the 


telescope  will  now  be  complete  ;  and,  in 
conclusion,  I  will  say  a  few  words  with 
regard  to  the  method  of  using  it,  and  its 
magnifying  power. 

The  magnifying  power  of  this  kind  of 
telescope — for  there  are  other  kinds  besides 
the  one  which  I  have  already  described — 
is  equal  to  tKe  focal  length  of  the  field-lens 
divided  by  the  focal  length  of  the  eye-lens. 
As  the  reader  will  undoubtedly  remember, 
the  focal  length  of  the  field-lens  was  36  in., 
and  that  of  the  eye-lens  was  1  in.  ;  therefore, 
the  magnifying  power  of  the  telescope  is  36  in. 
It  will  be  obvious  from  this  that  the  magni- 
fying  power  of  the  telescope  may  be  increased 
by  diminishing  the  focal  length  of  the  eye- 
lens  and  increasing  that  of  the  field-lens. 
This  is  what  is  usually  done,  and  it  may  be 
done  to  a  slight  extent  in  the  present  case. 
Another  small  brass  tube  may  be  made  of 
the  same  size  as  that  which  has  already  been 
fitted  into  the  hole  in  the  cork,  but  con¬ 
taining  a  lens  having  a  focal  length  of  A  in., 
and  thus,  by  using  this  tube  instead  of  the 
other  one,  the  magnifying  power  of  the 
telescope  will  be  doubled.  The  magnify¬ 
ing  power  can  be  diminished  by  making 
another  small  tube  containing  a  lens  of 
2  in.  focus.  As  inexpensive  lenses  are 
usually  not  of  very  good  quality,  they  will 
not  stand  a  very  high  magnifying  power, 
and  the  image,  consequently,  becomes 
blurred  :  for  instance,  the  image  seen  in 
the  present  telescope,  when  its  magnifying 
power  is  72  in.,  is  much  more  indistinct  than 
the  one  which  is  seen  when  its  magnifying 
power  is  only  36  in.  It  is  only  when  achro¬ 
matic  lenses,  which  are  very  expensive,  are 
employed  in  telescopes  that  the  image 
which  is  obtained  by  employing  high  mag¬ 
nifying  power  is  perfectly  distinct.  Abetter 
method  of  increasing  the  magnifying  power 
is  to  employ  a  field-lens  of  greater  focal 
length  ;  but,  since  field-lens  and  eye-lens 
must  be  placed  at  a  distance  apart  equal  to 
their  focal  lengths  added  together,  this 
method  requires  a  very  long  and,  conse¬ 
quently,  inconvenient  tube  to  contain  the 
lenses.  But  if  the  reader  requires  a  tele¬ 
scope  of  higher  magnifying  power,  I  should 
recommend  him  to  employ  a  field-lens  of 
72  in.  focal  length  rather  than  an  eye  lens 
of  A  in.  focal  length. 

As  the  field  of  view  of  a  telescope  de¬ 
creases  with  the  increase  of  magnifying 
power,  it  is  best  to  enlarge  the  diameter  of 
the  field-lens  when  the  magnifying  power  is 
increased. 

To  use  the  telescope,  direct  it  at  some 
very  distant  object,  and  draw  out  or  push  in 
the  small  tube  until  the  object  is  quite  clear 
and  distinct.  The  telescope  will  now  be 
focussed,  and  will  not  need  refocussing,  ex¬ 
cept  in  the  case  of  people  who  are  short¬ 
sighted,  to  observe  the  heavenly  bodies.  When 
you  wish  to  observe  the  stars,  moon,  etc., 
rub  the  outside  of  the  field-lens  with  a  soft 
handkerchief,  to  remove  any  specks  of  dust 
which  may  have  settled  on  it,  incline  it 
against  a  post,  fence,  or  some  other  conve¬ 
nient  object  to  steady  it,  and  point  it  to¬ 
wards  the  body  which  you  wish  to  see 
through  it.  The  moon  is  one  of  the  most 
interesting  of  astronomical  objects,  and 
shows  its  craters  best  if  observed  when  it  is 
in  quadrature — that  is  to  say,  when  only  half 
of  it  is  visible. 


Fine-ground  flint  glass  may  be  turned 
to  good  account  for  grinding  in  safety  valves, 
feed-check  valves,  and  the  like,  when  they 
become  warm  and  commence  to  leak.  Many 
prefer  it  to  using  flour  emery. 


DRIP  PAN. 

This  pan— an  American  novelty — is  made 
of  a  single  piece,  with  no  wire  handles  nor 
with  wire  beaded  into  the  edge  to  stiffen 
it.  The  material  is  drawn  into  shape 
by  means  of  dies,  and  is  finished  with  a 
flanged  edge  and  projecting  handles  at  the 
ends.  The  flanged  edge  enables  the  house¬ 
wife  or  cook  to  lift  the  pan  easily  and  safely 


Drip  Pan. 


from  the  oven.  Pans  of  this  form  of  con¬ 
struction  possess  great  advantages  over  the 
old  style  pan  made  of  common  stove-pipe 
iron,  such  as  the  absence  of  lapped  corners, 
seams,  and  wire  beading,  which  collect  and 
retain  grease  and  filth  of  all  kinds  ;  also  the 
superior  quality  of  the  metal  prevents  pans 
made  of  it  from  warping  and  twisting. 


NEW  INSULATOR. 


Ivory  is  an  excellent  insulator,  but  very 
expensive.  A  substance  has  been  manu¬ 
factured  in  America,  with  the  elements  of 
ivory,  as  a  substitute  : — Lime,  100  parts  ; 
water,  300  parts;  solution  of  phosphoric 
acid  (density,  1'05),  75  parts ;  chalk,  16 
parts  ;  alum,  5  parts ;  magnesia,  1'5  part ; 
gelatine,  15  parts. 

Thus  tribasic  phosphate  of  lime  is  ob¬ 
tained,  carbonate  of  lime,  magnesia,  alum, 
gelatine,  and  albumen. 

This  is  the  method  followed  ; — Quick¬ 
lime  is  partially  hydrated,  then  treated 
with  a  solution  of  phosphoric  acid.  While 
making  this  mixture,  small  additions  are 
made  of  chalk,  magnesia,  alum,  and,  finally, 
gelatine  and  albumen,  dissolved  iu  water. 
The  mass  should  be  as  homogeneous  as  pos¬ 
sible.  It  is  allowed  to  repose  for  twenty- 
four  hours,  so  that  the  phosphoric  acid 
may  have  full  effect  on  the  lime.  Then, 
being  very  plastic,  it  can  be  shaped  as  re¬ 
quired,  and  dried  in  a  stove  with  ventilator 
at  150°  C.  during  a  short  time. 

After  a  month  the  objects  are  quite  dry, 
and  present  the  appearance  of  ivory,  with 
its  hardness  and  insulating  power. 


PIPE  WRENCH. 

The  illustration  herewith  shows  the  Billings 
Pipe  Wrench.  The  advantages  claimed  for 
this  wrench  over  similar  tools  are  simplicity 
of  design,  few  parts,  excellent  workmanship 
and  finish.  A  special  feature  alluded  to  is 


Billings  Pipe  Wrench. 


that,  whether  the  size  of  pipe  be  large  or 
small  for  which  it  is  adjusted,  the  angle  of 
the  jaws  remains  the  same.  Total  length, 
14  in.  The  wrench  is  made  to  take  pipe 
from  I  in.  to  1 J  in. 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  196)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

Swedish  Weaving. 

New  Departure  in  Photographic 
Lenses. 

Chemical  Apparatus,  and  How  to 
Make  It. 

Hung  Sash  Lights  Altered  to  Pivot 
Lights. 

Preservation  of  Mineralogical 
Specimens. 

Black  Dye  for  Pear  Wood. 

A  Bracket  in  Egyptian  Trellis 
Work. 

***  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 
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Technical  Education  adapted  to  the 
latest  Requirements. 

JUST  COMMENCED  in  Monthly  Parts, 
Price  (id. 

CASSELL’S 

New  Technical  Educator, 


The  Rt.  Hon.  Sir  John  Lubbock,  Bt.,  M.P.,  writes  : — 
"Your  ‘New  Technical  Educator'  seems  admirably 
calculated  to  fulfil  its  object,  and  I  doubt  not  will  prove 
very  useful." 

Thos.  Burt,  Esq.,  M.P.,  Secretary  to  the  Board  of  Trade, 
writes  : — 

“  I  feel  sure  a  periodical  of  the  kind  will  be  most  useful, 
and  you  may  rely  upon  my  doing  all  I  can  to  bring  the 
work  under  the  notice  of  the  working  men  and  their  leaders 
with  whom  I  come  in  contact.” 

The  Rt.  Hon.  The  Earl  of  Meath  writes: — 

“  I  feel  confident  that  the  work  will  be  gladly  welcomed 
by  all  who  are  endeavouring  to  promote  Technical  Educa¬ 
tion.  1  trust  you  will  bring  this  useful  publication  to  the 
notice  of  the  chairman  of  the  Technical  Education  Com¬ 
mittee  of  the  County  Councils  throughout  the  country." 

•**  With  Part  1  is  issued  a  large  and  striking  Present¬ 
ation  Plate,  consisting  of  a  handsome  reproduction, 
of"  The  Industrial  Arts  applied  to  Peace,"  by 
Sir  Frederick  Leighton,  P.  R.A.,  reproduced  from 
the  fresco  at  South  Kensington . 

Cassell  &  Company,  Limited,  Ludgate  H ill ,  London. 
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WORK  correspondents  tre  wanted  in  every  Town. 


Tempering  Springs. — Many  amateurs 
find  considerable  difficulty  in  tempering 
springs,  and  this  frequently  arises  from  not 
beginning  at  the  beginning — that  is,  with 
the  forging  itself.  The  forging  should  bedone 
with  low  heats  and  light  blows,  and  the  steel 
should  not  be  hammered  when  cold.  Care 
should  be  taken  not  to  make  hammer  marks 
while  forging,  for  although  such  marks  may 
be  worked  out,  they  interfere  with  the 
homogeneity  of  the  metal.  Many  failures  of 
apparently  good  springs  could  be  doubtless 
traced  to  this  cause.  After  the  spring  has 
been  hammered  to  size,  it  is  advisable  to 
lightly  hammer  it  for  a  short  time  when  it 
is  nearly  cold,  but  do  not  strike  hard.  This 
light  hammering  toughens  the  steel  and  im¬ 
proves  the  quality  of  the  spring.  The  out¬ 
side  skin  seems  better  adapted  to  spring 
work,  when  the  surface  is  hammered  up, 
than  when  it  is  ground  or  filed.  After 
hammering,  the  spring  may  be  polished  with 
fine  emery.  The  spring  should  not  be  put 
on  an  emery  wheel,  however,  as  this  would 
remove  the  “  hammer  ”  skin.  If  it  is  neces¬ 
sary  to  partly  shape  the  spring  by  grinding, 
this  should  be  done  at  an  early  stage  of  the 
work,  so  that  the  skin  may  subsequently  be 
restored  as  much  as  possible.  When  ready 
for  hardening,  the  work  may  be  heated, 
either  by  holding  the  spring  over  a  clear 
fire  with  a  small  pair  of  tongs,  keeping  the 
spring  high  up  so  that  it  will  heat  slowly  ; 
or  by  heating  a  large  piece  of  iron  and  laying 
the  spring  upon  that  until  it  acquires  the  re¬ 
quisite  temperature.  A  modification  of  the 
latter  method  consists  in  heating  some  lead 
red-hot  in  a  ladle,  and  placing  the  spring  in 
that ;  but  the  spring  should  first  be  heated 
black  hot.  W  hen  the  spring  is  uniformly 
heated  to  a  light  red,  plunge  it  into  cool — 
but  not  ice-cold — water.  The  spring  should 
be  put  endwise  or  straight  into  the  water, 
for  if  the  flat  side  first  touches  the  water 
distortion  will  ensue.  Aiter  hardening, 
polish  the  steel  with  emery  cloth  ;  then  put 
a  few  drops  of  oil  on  a  piece  of  paper,  light 
it,  and  hold  it  under  the  spring  until  every 
part  is  covered  with  a  coating  of  smoke. 
Then  hold  the  spring  above  the  forge  fire 
until  the  smoke  is  uniformly  burnt  off,  taking 


care  that  the  burning  off  proceeds  equally 
over  the  surface  of  the  spring,  which  may 
then  be  placed  in  the  ashes  to  cool,  after 
which  it  will  be  ready  for  work. 

Craft  or  Profession1? — Some  of  our 
well-informed  daily  papers  have  been  call¬ 
ing  attention  lately  to  the  overcrowded 
condition  of  the  labour  market  generally 
and  of  some  professions  in  particular.  The 
matter  is  undoubtedly  one  of  importance — 
especially  to  the  world  of  family  men  who 
have  before  them  the  solution  of  that  diffi¬ 
cult  problem  contained  in  the  not  alto¬ 
gether  disposed  of  question,  “What  shall 
we  do  with  our  boys'?”  We  are  told  that 
the  professions  are  going  from  bad  to  worse 
— one  particularised  being  distinguished  by 
wig  and  gown.  To  train  for  the  profession 
of  barrister  is,  it  appears,  scarcely  worth  the 
proverbial  candle— since  it  is  difficult  to 
get  back  in  brief-money  even  the  sums  paid 
for  such  preliminary  necessaries  as  “articles,”' 
so  crowded  has  this  particular  branch  of 
legal  occupation  become.  Added  to  this, 
the  prizes  to  be  gained  are  getting  fewer 
and  less  worth  having — which,  if  it  means 
that  people  are  growing  less  litigious,  or  that 
competition  is  producing  a  healthy  effect 
upon  the  extravagant  fees  of  fashionable 
counsel,  affords  ground  for  a  modicum  of 
satisfaction  to  those  who  may  not  be  con¬ 
templating  a  legal  career.  Doubtless  a  great 
wave  of  change  is  passing  over  not  the 
trades  merely — as  many  restrict  it  to — but 
the  professions  of  this  country.  With  im¬ 
proved  methods  of  living,  ever-advancing 
education,  and  higher  and  higher  culture, 
there  must  be  changes  even  in  professions 
which  may  tend  perhaps  to  almost  obliterate 
what  may  be  at  the  present  time  most  re¬ 
munerative  sources  of  income.  Whether 
the  first  to  feel  the  new  condition  will  be 
that  profession  the  members  of  which  are 
recognised  as  gentlemen  whose  occupation 
consists  in  practising  at  the  “  bar,”  is  diffi¬ 
cult  to  predict.  Most  likely  not.  We 
are  tending  more  and  more  to  arbitration 
in  all  matters,  and  national  disputes  and 
the  piques  of  emperors  may  some  day  be 
settled  without  the  annihilating  processes 
adopted  by  modern  armies  and  navies. 
Wordy  warfare  will  take  the  place  of  mitrail¬ 
leuse  and  steel  ordnance,  when — on  the 
principle  of  the  survival  of  the  fittest— the 
lawyers  will  be  more  than  ever  needed.  We 
cannot  all  be  lawyers,  however,  and  the 
same  newspapers  have  pointed  to  crafts 
for  our  boys.  One  selected  is  the  art  of 
plumbing — a  very  good  and  profitable  busi¬ 
ness  when  thoroughly  acquired,  as  a  corre¬ 
spondent  in  The  Daily  Telegraph  has  re¬ 
cently  asserted.  This,  with  many  other  trades 
which  could  be  enumerated,  would  unques¬ 
tionably  far  oftener  present  a  profitable  occu¬ 
pation  for  even  superior  boys,  could  parents 
but  be  induced  to  overcome  the  silly  pre¬ 
judice  about  a  “profession”  for  their  sous. 
Of  course,  there  would  be  something  incon¬ 
gruous  in  the  sight  of  the  Eton  boy  “  devil¬ 
ling,”  as  it  were,  for  a  journeyman  plumber. 
We  are  not,  however,  thinking  of  this 
element,  but  rather  of  the  wide  range  of 
middle-class  boys  who,  without  money  or 
interest,  are  almost  hopelessly  handicapped 
when  facing  the  world  from  a  middle-class 
school.  If  they  are  all  to  be  clerks,  the 
prospect  is  a  decidedly  gloomy  one  for 
them.  After  all.  parents  might  do  worse 
than  return  to  the  good  old  idea  and  give 
their  sons  a  trade.  Thus  equipped,  well- 
educated,  and  with  a  little  money,  they  will 
have  no  difficulty  in  making  their  way  to 
America  or  the  Colonies. 
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THE  ART  OF  STAIRCASING. 

BY  GEORGE  F.  CHILD. 

Open-string  Staircase. 
Introduction— Setting  out  the  Plan— Setting 
out  the  Elevation — Two  Newels  on  Land¬ 
ing-Section  on  Landing  —  Position  of 
Strings  on  Newels — Setting  out  the  Cut- 
strings— Pitch-board— Head  Koom. 

Introduction.- — In  all  staircases  previously 
examined  the  outer  string  has  been  the 
same  as  thfe  wall  string — that  is  to  say,  that 
the  board  has  merely  been  housed  out  to  a 
depth  of  i  in.,  into  which  the  “  treads  and 
risers  ”  are  inserted.  Now,  however,  we 
propose  describing  a  staircase  of  a  superior 


class,  the  outer  string  being  “cut”  or  notched 
out  to  receive  each  step,  the  nosing  being 
returned  across  the  face  of  the  string,  which 
gives  the  stairs  a  handsome  appearance.  It 
will  be  noticed  that  the  width  of  the  space 
into  which  the  stairs  are  to  be  fixed  is  7  ft. 
Now,  by  allowing  3  ft.  each  for  both  top  and 
bottom  flights,  we  can  employ  two  newels 
on  the  landing  in  place  of  one,  which  greatly 
adds  to  the  general  effect. 

Setting  out  the  Plan. — We  find  from  the 
plan  (Fig.  2)  that  the  hall,  H,  passes  the 
foot  of  our  staircase  at  right  angles,  with  a 
passage  exactly  above  it  on  the  first  floor. 
Also  on  the  first  landing  we  have  a  doorway 
passing  into  adjoining  rooms  (as  seen).  This 


will,  of  course,  limit  our  “going”  to  the 
distance  between  the  two  walls.  As  we 
want  an  easy  stairs,  we  find  on  dividing  out 
the  “  going  ’  that  the  number  of  steps  it  is 
proposed  to  employ  will  allow  no  space  for 
an  easement  on  the  strings  ;  we  therefore 
have  to  work  a  special  moulding,  which  will 
be  described  hereafter. 

Setting  out  the  Elevation.— At  Fig.  1  we 
have  the  sectional  elevation,  which  is  taken 
on  e  f  (Fig.  2).  This  elevation  can  be  set 
out  as  all  preceding  examples,  the  difference 
being  in  the  two  newels  on  the  first  landing 
and  the  open  string. 

Two  Neivels  on  Landing. — To  set  out  the 
newels  for  the  “  turner  ”  will  require  some 
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Staircasing.  Fig.  1.— Sectional  Elevation— F  L,  Floor  Level ;  L,  Landing;  S,  Skirting.  Fig.  2.— Plan,  1  to  14  inclusive,  Steps  of  Bottom  Flight ;  15  to  20, 
Steps  of  Top  Flight ;  L,  Landing  ;  H,  Hall ;  AB,  CD,  and  E  F,  Section  Lines.  Fig.  3.— Section  on  A  B  (Fig.  2)— 14,  Landing  ;  15,  Step  ;  S,  S,  Strings  ; 
T,  T,  Treads  ;  N,  Nosing  ;  P,  Plaster;  B,  Bead  ;  R,  R,  R,  Rails  ;  a  and  c,  Rails  on  one  Pitch  ;  6,  Rail  on  one  Landing.  Fig.  4. — Section  on  C  D  (Fig.  2) — 
L,  Landing ;  T  J,  Trimmer-joist ;  P  Plaster ;  B,  Ballister  ;  N,  Nosing  ;  L«,  Lining.  Fig.  5.— Details  for  setting  out  Position  of  String  on  Newels— 
S,  String ;  N,  Newel  ;  R,  Rail ;  B,  B,  Baluster  ;  B  ,  Bracket ;  T,  Tread  ;  N,  Nosing ;  C,  Cove  ;  a  b,  Distance  from  Edge  of  Newel  to  String.  Fig.  6.— 
Pitch-hoard — ab,  Distance  equal  to  Width  of  Carriage-pieces  ;  c  d,  Edge  for  Guide.  Fig.  7.— S,  Section  of  String  ;  P.  Plaster. 
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little  attention,  as  upon  this  depends  the 
appearance  of  the  newels  when  in  position. 

The  bottom  newel  requires  no  special  ex¬ 
planation,  it  being  set  out  as  all  others  pre¬ 
viously  described.  The  next  upwards — that 
is,  on  the  top  of  the  long  string — will  require 
a  little  more  care,  it  having,  in  addition  to 
the  bottom  “  handrail,”  to  take  one  on  the 
landing  also. 

Before  setting  this  out,  it  will  be  necessary 
to  mortise  it  for  the  string,  also  marking  the 
height  (2  ft.  7  in.)  of  the  long  rail.  ISlow 
mortise  newel  No.  3 — that  is,  the  one  at 
the  bottom  of  the  “  top  or  return  flight  ” 
— at  the  same  time  drawing  the  lines  to 
•denote  the  height  of  the  top  rail. 

Having  proceeded  thus  far,  we  have  to 
attend  to  the  rail  on  the  landing.  This  will 
be  more  readily  understood  by  an  examina¬ 
tion  of  Fig.  3.  The  newel  on  the  left-hand 
side  represents  the  one  on  the  top  of  the 
long  or  bottom  flight  ;  s  shows  the  string- 
board,  t  the  tread  immediately  under  the 
landing,  and  14  the  landing  itself. 

The  newel  on  the  right-hand  side,  of 
course,  being  the  bottom  one  of  the  top 
flight,  s  is  the  string,  and  15  the  first  step 
upwards.  This  will  be  seen  by  reference 
to  Fig.  2. 

The  rail  r a  is  the  bottom  one,  and  rc 
the  top.  Having  obtained  this,  we  have  to 
•decide  upon  the  height  for  the  rail  r h  on 
the  landing. 

It  has  been  before  explained  that  rails  on 
the  level  should  be  higher  than  those  on  the 
>itchj  but  the  distance  between  the  newels 
oeing  so  small,  no  regard  should  be  paid  to 
this  rule  in  this  instance,  as  to  place  the 
rail  at  a  height  of  3  ft.  2  in.  from  the  land¬ 
ing  would  oblige  us  to  make  the  square 
an  unsightly  size.  By  making  r5  2  ft.  10  in. 
from  landing,  we  are  able  to  obtain  several 
turned  members  between  the  rail,  which 
all  will  allow  is  an  improvement. 

It  maybe  remarked  that  the  square  undei' 
the  landing  is  much  greater  on  one  newel 
than  the  other.  We  are  bound  to  have  a 
Jong  square  on  the  bottom  newel  to  take  the 
string,  s,  but  this  necessity  does  not  exist 
upon  the  top  newel.  It  is  therefore  kept 
about  1  in.  below  the  bead,  b — that  is  to  say, 
the  square  portion — the  turned  drop  being 
about  2£  in.  long.  I  have  omitted  to  state 
that  Fig.  3  is  a  section  taken  across  a  b 
(Fig.  2). 

Section  on  Landing. — Fig.  4  shows  a  sec¬ 
tion  of  the  landing  taken  on  CD  (Fig.  2);  tj 
is  the  trimmer-joist ;  L  the  landing  ;  La  the 
lining,  which  is  blocked  out  from  the  joist ; 
b  the  baluster,  which  is  let  into  the  floor¬ 
board  ;  n  is  the  nosing,  which  is  worked  to 
the  same  section  as  the  nosings  on  the 
steps,  and  nailed  on  the  edge  of  the  flooring, 
as  seen. 

Position  of  Strings  on  Newels.—  Before 
mortising  the  newels  for  the  strings,  it  will 
be  necessary  to  decide  upon  the  size  of  the 
balusters  to  be  used.  For  stairs  of  this  class 
they  should  never  be  less  than  If  in.  square, 
although  they  are  made  in  sizes  ranging 
from  If  in.  to  2f  in.  square. 

We  will  suppose  that  If  in.  balusters  are 
to  be  used,  this  being  the  average  size.  This 
being  the  case,  we  draw  a  portion  of  the 
newel  full  size  (see  Fig.  5).  Now  draw  the 
baluster,  B,  in  the  centre  of  the  newel.  In  a 
line  with  the  outer  edge  of  baluster  draw 
the  line  b t,  and  from  this  line  the  thickness 
of  the  bracket,  which  is  §  in.  Now,  this 
bracket  (as  will  be  explained  later  on)  being 
nailed  upon  the  face  of  the  string,  it  follows 
that  the  string  itself  (s)  should  be  set  off  on 
the  inside  of  the  bracket.  Having  done 
this,  the  distance  from  a  to  h  will  give  us 
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the  position  of  the  tenon,  which  should 
always  be  cut  with  a  bare  face. 

Setting  out  the  Cut-strings. — In  setting 
out  the  “  cut  ”  or  “  notched  ”  strings,  we  have 
to  bear  in  mind  the  fact  that  the  treads  are 
fixed  on  the  top  of  the  portion  cut  out  to 
receive  them.  Now,  as  we  have  always 
before  set  out  the  strings  for  the  top  of  the 
tread,  we  must  allow  the  thickness  (If  in.) 
below  this  line  and  to  which  it  is  cut.  There 
is  also  a  portion  of  the  riser  equal  to  the 
thickness  of  bracket  in  front  of  the  notch , 
which  also  must  be  taken  into  account. 
Details  of  this  and  all  other  important  parts 
will  be  given  in  the  next  paper. 

Pitch-board. — This  cut-string  should  be 
set  out  from  the  bottom  edge.  The  pitch- 
board  (Fig.  6)  having  been  set  out,  the  dis¬ 
tance  from  a  to  b  should  be  made  equal  to 
the  depth  of  carriage-piece  and  plaster,  and 
the  guide  screwed  on  the  edge,  c  d.  This 
being  done,  proceed  to  set  out  as  before. 
Fig.  7  shows  part  section  of  string,  rebated 
to  receive  the  plaster,  p,  the  carriage-piece 
being  above. 

Head  Room.— In  Fig.  1  the  curve  struck 
with  a  radius  of  6  ft.  gives  the  position  of 
the  trimmer  on  landing.  This  has  been  de¬ 
scribed  before,  and  is  only  mentioned  to 
recall  it  to  mind. 


SWEDISH  WEAVING. 

BY  COUNTESS  HAMILTON  AND  MISS  CLIVE 
BAYLEY. 

Introduction. 

In  the  present  rage  for  technical  handiworks, 
there  are  very  few  whicharespeciallyadapted 
to  women.  There  are  two,  however,  which 
were  in  high  repute  amon»  our  ancestors, 
and  which  might,  with  much  advantage,  be 
revived  amongst  us,  both  on  account  of  the 
utility  of  the  employment,  and  also  because 
of  their  attraction  as  picturesque  and 
pleasant  occupations.  Poets  have  sung  of 
the  spinning-wheel  and  of  the  loom,  and 
artists  have  also  chosen,  on  more  than  one 
occasion,  to  depict  women  employed  in  these 
handicrafts. 

Spinning  is  already  well  known  in  Eng¬ 
land,  and  there  are  homes  in  which  the 
wheel  is  not  a  mere  adornment,  kept  in 
sacred  uselessness,  but  the  whirr  may  be 
heard  in  many  a  lady’s  boudoir,  and  flax 
and  wool  are  alike  in  request  for  its  use. 
But  it  would,  doubtless,  be  still  more  in 
fashion  were  there  any  means  of  working 
up  the  hanks  of  material  spun  into  useful 
stuff.  It  would  be  well  if  the  ancient  art 
of  hand-weaving  could  be  restored  in  this 
country,  so  that  the  two  industries  might 
follow  each  other  in  their  natural  sequence. 

Sweden  is  the  country  which,  perhaps, 
stands  highest  in  Europe  as  regards  home 
industry?  and  the  Handarbetets  Vanner,  or 
the  Society  for  the  Promotion  of  Manual 
Work,  has,  during  the  last  twenty  years, 
laboured  with  much  success  for  the  revival 
of  these  arts.  It  takes  the  same  position  in 
that  country  as  does  the  somewhat  more 
recently  founded  Society  of  Home  Arts 
and  Industries,  or  perhaps,  more  correctly 
speaking,  the  South  Kensington  Koyal 
School  of  Art  Needlework  in  our  own 
country.  The  Swedish  Society  upholds  a 
very  high  standard  of  excellence,  both 
in  execution  and  in  design.  It  allows 
no  designs  to  be  used  by  its  weavers 
or  in  its  schools  but  those  which  are 
really  Swedish,  in  order  to  maintain  the 
national  characteristic  of  the  art,  and  a 
pure  and  not  a  mixed  style,  which  would 
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ruin  the  distinctive  nature  of  the  work. 
The  old  art  of  weaving,  as  practised 
among  the  peasantry,  was  very  nearly 
superseded  by  the  more  mechanical  forms 
introduced  by  machine  -  weaving.  The 
Handarbetets  Vanner  stepped  in,  and 
saved  the  national  work  from  oblivion  and 
neglect,  and  now  loyally  maintains,  as  we 
have  said,  the  ancient  and  national  style  in 
all  its  integrity. 

When  the  matter  was  first  mooted  it  was 
in  the  southern  provinces  of  Svfeden  that 
the  Society  found  the  richest  store  of 
woven  work.  In  this  part  of  the  country 
the  population  was  thicker,  and  the  re¬ 
sources  too,  in  the  way  of  materials  neces¬ 
sary  for  the  art,  were  plentiful  in  these,  the 
most  fertile,  districts  of  Sweden.  Here  the 
peasants  wove  not  merely  the  ordinary 
stuffs  for  clothing,  but  also  ornamental 
cloths  and  draperies  for  their  rooms.  Bed¬ 
covers,  chair-covers,  carpets,  are  all  woven 
and  used  for  great  occasions,  such  as 
weddings,  funerals,  christenings,  and  for 
festivals  such  as  Christmas.  At  other  times 
they  are  locked  away  in  dower  chests, 
carefully  preserved,  and  are  handed  down 
from  generation  to  generation  as  heirlooms. 
Thus,  antique  patterns  are  still  retained 
among  the  peasantry,  and  from  them  have 
been  adopted  by  the  patriotic  Society,  which 
numbers,  amid  its  supporters,  the  members 
of  the  most  aristocratic  families  of  the 
country.  Such  relics  of  ancient  days  are 
now  highly  prized  and  bought  by  the  aris¬ 
tocracy,  and  treasured  as  artistic  hangings 
and  draperies.  They  are,  in  fact,  admirably 
suited  for  use  in  libraries,  smoking-rooms, 
and  large  halls  arranged  as  sitting-rooms. 
It  was  also  the  custom  in  olden  times  for  the 
tenants  to  bring  part  of  their  rents  in 
materials  which  they  had  woven,  and  on 
rent  day  long  settles  were  placed  round  the 
walls  of  the  castle  hall,  and  the  ells  of 
material  woven  were  measured  off  as  they 
were  spread  upon  these  settles  ;  hence  it  is 
that  many  of  the  old-fashioned  pieces  of 
weaving,  now  so  much  valued,  are  in  long 
narrow  strips.  It  was  also  the  fashion  to 
weave  into  these,  and  other  pieces  of 
drapery,  records  of  events,  insignia,  initials, 
and  other  mementoes  which  related  to 
family  or  national  events.  It  was,  it  appears, 
the  custom  in  every  land  to  make  “  woven 
pictures,  as  did  the  daughters  of  the  Huns.” 
In  Finland,  which  was  subjugated  in  former 
days  by  Sweden,  and  which  was  only  made 
over  to  Russia  a  century  ago,  the  long 
narrow  strips,  when  made  in  coarse  weaving, 
are  used  as  mats,  the  boards  of  the  floor 
showing  between  each  strip.  The  practice  of 
weaving  has,  in  consequence  of  the  energetic 
action  of  this  Society,  become  so  universal 
in  Sweden  that  the  loom  is  now  to  be 
found  in  almost  every  house,  from  the 
cottage  to  the  castle.  We  are  therefore 
encouraged  to  hope  that  these  articles 
may  spread  the  knowledge  of  the  art  in 
England,  and  enable  those  who  are  familiar 
with  plain  hand-weaving  to  learn  the  high 
art  work  which  it  illustrates.  We  may 
also  hope  that  the  art  is  not  so  wholly 
foreign  to  England  as  might  at  first  sight 
appear,  for  we  have  come  across  an  old 
Swedish  folk-song  in  which  reference  is 
made  to  some  “  sisters  from  England,”  one 
of  whom  “sat  to  the  treadles  with  heed” 
while  the  other  “threaded  her  needle  and 
reed.” 

The  following  articles  will  show,  first , 
what  apparatus  is  required ;  secondly ,  how 
to  prepare  it ;  thirdly,  how  to  use  it  in 
the  different  styles  of  plain  and  art 
weaving. 
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LABOUR  AND  CAPITAL  MEN. 

THOMAS  BURT,  M.P. 

Mu.  Thomas  Burt,  the  Northumberland  miners’ 
representative,  is,  perhaps,  the  plainest  man  in 
the  House  of  Commons — plain  and  unassuming 
in  appearance,  plain  and  unassuming,  also,  in 
speech  and  manner.  He  still  clings  to  his 
Northumbrian  dialect,  though  he  has  now  been 
a  member  of  Parliament  for  eighteen  years,  and 
will  tell  you  that  a  better  day  is  in  store  for 
labour  “for  sartin,”  hut  that  “  I  doan’t  know” 
whether  it  will  be  through  a  legislative  eight- 
hour  day. 

Though  Mr.  Burt  be  thus  plain,  and  though 
he  have  little  of  the  brilliance  that  surrounds 
newer  figures  in  the  field  of  labour  politics,  he  is 
yet  surpassed  by  no  man  in  the  highest  attribute 
that  can  invest  the  human  mind.  That  attribute 
is  honesty.  Honesty  of  purpose 
pervades  plain  Thomas  Burt’s 
whole  being.  So  much  is  this 
the  case,  that  even  his  opponents 
cannot  raise  the  slightest  whis¬ 
per  of  suspicion  against  him. 

He  is  a  poor  man — so  poor, 
indeed,  that  while  Parliament 
is  sitting  he  leaves  his  wife  and 
family  at  home  in  the  north, 
and  is  content  with  the  accom¬ 
modation  of  a  single  bedroom 
in  London.  The  Reform  Club 
supplies  him  with  a  rendezvous 
for  meeting  friends  and  callers. 

To  such  a  man  it  cannot  be  said 
that  money  is  no  object.  Yet 
when  bad  times  came  on  the 
miners  he  was  the  first  to  pro¬ 
pose  a  reduction  of  £100  a  year 
on  his  salary  as  the  General 
Secretary  of  the  Northumber¬ 
land  Miners’  Union. 

Again,  only  lately,  after  he 
had  been  chosen  by  Mr.  Glad¬ 
stone  to  fill  the  office  of  Par¬ 
liamentary  Secretary  to  the 
Board  of  Trade,  an  office  with 
the  comparatively  small  salary 
of  £1,200  a  year  attached  to  it, 
he  offered  to  relinquish  the 
salary  he  receives  from  the 
miners  now  that  he  was  in 
receipt  of  Government  pay. 

*  ‘  The  offer  of  office  made  to 
him,”  he  further  said,  “was  a 
compliment  to  labour,  but  no 
honour  and  no  emolument  which 
could  be  held  out  to  him  would 
persuade  him  to  leave  the  Labour 
movement  on  which  he  had  set 
his  heart,  and  which  he  would 
continue  to  work  for.  His  ideal 
was  that  competition  would  be  succeeded  by 
!  co-operation,  and  that  was  what  he  looked  to  for 
the  solution  of  the  labour  problem.”  The 
Northumberland  miners  will  be  well  advised  if 
they  reject  HU.  Burt’s  generous  offer  and  retain 
!  the  services  of  so  true  a  friend  to  the  cause  of 
labour  in  general,  and  of  mining  labour  in  par¬ 
ticular. 

Mr.  Burt’s  career  has  no  douht  been  a  most 
remarkable  one.  He  began  with  every  worldly 
possibility  of  ending  in  the  obscurity  of  a  coal¬ 
mine.  He  descended  the  shaft  at  the  early  age 
of  ten,  and  he  continued  to  go  up  and  down  the 
shaft  daily  for  eighteen  years.  These  eighteen 
years  were  marked  by  hard  physical  toil,  the 
monotony  being  broken  with  a  few  short  hours — 
1  far  too  short  for  the  indomitable  youth — over 
books.  The  present  Secretary  to  the  Board  of 
Trade  in  the  greatest  commercial  country  in  the 
world  is  an  entirely  self-educated  man,  and 
curiously  enough,  as  he  has  never  been  slow  to 
:  acknowledge,  the  book  of  all  others  that  lent  him 
jthe  greatest  aid  in  his  self-imposed  task  was 
“  Cassell’s  Popular  Educator.” 

After  eighteen  years,  however,  Thomas  began 
| “to  see  of  the  travail  of  his  soul,”  and  when 
;he  was  twenty-eight  he  was  appointed  General 
Secretary  of  the  Miners’  National  Union,  with 


a  salary  of  £1  7s.  6d.,  increased  to  £2  per 
week.  This  union  comprises  the  miners  of 
Northumberland,  Durham,  and  Cleveland,  and 
co-operates  with  the  Miners’  National  Federa¬ 
tion  in  all  that  concerns  the  mining  industry  in 
general.  His  election  as  secretary  was  in  1865, 
and  nine  years  later,  in  1874,  he  was  returned  to 
Parliament  for  Morpeth,  a  constituency  which  he 
has  not  ceased  to  represent  since.  During  the 
twenty-seven  years  of  Mr.  Burt’s  secretaryship 
two  general  strikes  occurred,  both  being  against 
reductions  in  wages  proposed  by  the  employers. 
The  first  wa3  in  1876.  The  men  proposed  arbi¬ 
tration,  when  the  employers  rejected  it,  and  the 
men  were  ultimately  obliged  to  accept  the  reduc¬ 
tion.  The  next  was  the  seventeen  weeks’  strike 
of  1886.  Again  the  miners  were  defeated  and 
had  to  accept  a  reduction  of  12|  per  cent.  Thus 
Mr.  Burt’s  experience  of  strikes  has  led  him  to 
be  rather  wary.  He  is,  with  such  experience  and 


knowing  the  untold  suffering  they  entail,  opposed 
to  them.  At  the  same  time  he  is  inclined  to 
think  that  if  workmen  never  resisted  the  en¬ 
croachments  of  the  employers,  their  position 
would  be  worse  than  it  is  now.  It  is  positively 
futile,  he  thinks,  to  call  a  strike  in  a  falling 
market.  Every  possibility  of  conciliation  should 


be  exhausted  before  recourse  be  had  to  strik¬ 
ing  ;  and  he  is  of  opinion  that  as  the  unions 
become  better  organised,  and  the  men  become 
aware  of  the  resistless  power  perfect  organisation 
will  give  them,  strikes  will  become  less  frequent 
than  now.  The  unions  will  then  be  burdened 
with  a  keen  sense  of  responsibility  which  will 
prevent  the  arbitrary  use  of  their  power. 

Such  is  a  skeleton  outline  of  Mr.  Burt’s  career, 
and  such  is  his  opinion  on  strikes.  As  regards 
his  views  upon  the  labour  question  in  its  entirety, 
he  is  well  known  to  look  upon  a  legislative  eight- 
hour  day  as  an  impossible  solution.  He  opposed 
the  Eight  Hours  (Mines)  Bill  that  was  introduced 
into  the  last  Parliament,  because,  firstly,  his 


constituents  were  opposed  to  it ;  secondly,  where 
eight-hour  Acts  have  been  passed,  as  in  some 
American  States  and  in  Australia,  they  are  a 
dead  letter  ;  and  thirdly,  he  cannot  see  how  the 
carrying  out  of  such  an  Act  is  practicable.  Show 
him  a  policy  that  will  ameliorate  the  hard  lot  of 
the  workman,  which  he  knows  too  well,  and  he 
will  support  that  policy.  Meanwhile  he  believes 
that  grown-up  men,  by  combination,  can  them¬ 
selves  far  more  effectively  control  and  adjust  the 
conditions  under  which  they  labour  than  can  the 
most  drastic  Parliamentary  measures.  We  have, 
at  the  beginning  of  our  sketch,  quoted  from  Mr. 
Burt’s  own  bps  words  which  show  the  direction 
he  looks  to  for  redemption.  That  direction  is 
towards  co-operation.  Such  is  the  opinion  of  a 
man  who  has  climbed  from  the  bottom  of  a  mine 
up  to  a  seat  in  the  Government  of  this  great 
Empire.  That  opinion  is  worth  tons  of  rhetoric, 
and  weighs  far  more  with  the  sober-minded 
worker  than  the  fiery  oratory  that  the  masses  are 
too  often  fed  with. 


TRADE:  PRESENT  AND  FUTURE. 

***  Correspondence  from.  Trade  and  Industrial 
Centres ,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Building  Tradb. — There  are  good  signs  of  work 
for  all  in  the  future,  but  at  present  all  branches  are 
dull. 

Surgical  Instrument  Trade. — Surgical  instru¬ 
ment  makers  are  having  a  good  time,  every  Sheffield 
firm  being  full  of  orders. 

Cotton  Trade. — Our  Rochdale  and  district  corre¬ 
spondent  writes  : — The  cotton  crisis,  as  it  is  now 
familiarly  called,  is  in  about  the  same  condition  as 
in  the  last  report.  The  notices  of  short  time  have 
been  posted  in  the  mdls. 

Engineering  Trade. — In  the  Lancashire  engineer¬ 
ing  trade  boiler  makers  have  rather  more  work  on 
hand  than  recently,  but  prices  are  cut  very  low. 
Locomotive  builders  are  not  securing  any  new 
orders  of  any  weight,  and  several  stationary  engine 
builders  have  not  been  so  slack  for  many  years. 
Our  Aberdeen  correspondent  writes  :  —  Marine 
engineering  is  in  a  very  unsatisfactory  condition. 

Iron  Trade. — Low  prices  and  small  transactions 
continue  the  rule  in  the  Lancashire  market.  For 
local  and  district  brands  of  pig  iron  44s.  is  being 
quoted  for  forge,  and  45s.  6d.  for  foundry,  pur¬ 
poses.  In  the  finished  iron  traue  prices  have  fallen 
slightly,  but  only  very  few  inquiries  are  coming 
forward. 

Metal  Market. — A  moderate  amount  of  business 
is  being  done  in  the  Lancashire  metal  market,  and 
quotations  are  as  follows  :  Solid-drawn  brass  boiler 
tubes,  6d.  ;  ditto  surface-condensed  tubes,  7d.  ; 
solid -drawn  copper  tubes,  7d.  ;  brazed  copper  gas 
and  steam  tubes,  7}d.  ;  brazed  gas  tubes,  7d.  ;  bmss 
wire,  5fd.  ;  copper  wire,  7d.  ;  rolled  brass,  5Ad.  ; 
sheet  brass,  6Jd.  ;  and  sheet  copper,  £3  per  ton. 

Shipbuilding  Trade. — This  is  almost  at  a  stand- 
si  ill  in  Aberdeen,  and  one  of  the  largest  yards  is 
working  a  short  day  of  six  and  a  half  hours. 

Granite  Trade. — In  Aberdeen  the  building  and 
granite  trades  flourish. 

Ironplatb  Trade. — The  ironplato  trade  has  for 
years  past  been  declining  in  Birmingham,  Wolver¬ 
hampton,  and  Bilston,  and  lias  slowly,  but  surely, 
drifted  into  the  Lye  and  Cradley  district,  where 
large  factories  have  been  built  up  and  apparently 
cheaper  labour  —  mostly  female — -is  obtainable. 
Some  masters  declare  it  is  from  50  to  100  per  cent, 
cheaper,  thus  enabling  them  to  compete  unfa.rly 
with  the  Midland  town  manufacturers  ;  who  have, 
consequently,  given  notice  to  their  employes  that 
the  10  per  cent,  bonus  given  some  years  ago  will, 
after  the  3rd  of  December,  be  withdrawn.  This  the 
men  will  strenuously  resist. 

Railway  Carriage  Trade.— An  order  of  the 
value  of  £10,000  has  been  placed  with  the  Oldbury 
Railway  Carriage  Company  for  carriages  for  Indian 
railways. 

Cable  and  Chain  Trade. — Government  con¬ 
tracts  for  five  years  for  tho  supply  of  inooring- 
chains,  mooring-gear,  and  ordinary  cables  have  been 
placed  with  Messrs.  H.  P.  Parkes  k  Co.,  of  Tipton 
and  the  Round  Oak  Ironworks.  This  means  that 
thousands  of  tons  of  steady  work  will  be  turned  out, 
the  value  of  tho  orders  being  about  £80,000. 

Sheffield  Trade. — In  the  staple  trades  of  Shef¬ 
field  there  is  little  change  to  note.  The  silver  trade 
is  below  tho  averago  ;  files  dull  ;  rolling  mills,  tilts, 
and  forges  are  not  busy,  and  cutlery  is  slack. 


Mr.  Thomas  Burt,  M.P. 

(From  a  Photograph  by  A.  £  G.  Taylor,  Newcastk-on-Tyne.) 
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SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

*»’  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  member 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence ,  or  the  nom-de-plume ,  of  the  writer 
by  whom  the  question  has  been  aslced  or  to  whom  a  reply 
has  been  already  given. 


I. — Letter  from  a  Correspondent. 

Lathe.— W.  H.  C.  ( Orillia .  Chit.)  writes  “  I  hare 

been  a  subscriber  (through  a  London  friend)  to  the 
English  journal.  Work,  from  the  commencement, 
and  have  been  much  instructed  by  the  articles  you, 
dear  Mr.  F.  A.  M.,  have  contributed  to  that  paper 
on  lathe  matters,  and  wish,  from  here,  to  tender 
von  my  thanks  for  same.  I  am  a 
lathe  ''crank,’  as  they  say  in  this 
country,  and  have  a  No.  5  Barnes 
lathe  to  operate  with,  and  run  it, 
with  other  shop  tools,  with  a  5 
horse-power  steam  engine ;  and 
although  I  am  only  an  amateur 
machinist,  still  I  take  a  great 
deal  of  pleasure  out  of  my  little 
workshop,  especially  in  the  win¬ 
ter  season,  when  architecture  is 
at  a  standstill.  This  place  is  only 
a  small  town,  and  there  is  no 
other  person  beside  myself  that 
has  anything  like  the  shop  rig¬ 
ging  I  am  possessed  of,  so  I  am 
shut  off  from  the  privilege  of 
coming  in  contact  with  others 
of  like  tastes  in  a  mechanical 
way,  so  that  any  help  got  through 
the  trade  papers  is  very  accept¬ 
able  to  me  in  my  mechanical 
exile.  My  main  reason  in  writing 
to  you  at  this  time  is  for  some 
information  in  regard  to  a  ‘  front 
slide’  lathe  after  the  style  of  the 
‘  Price  ’  type.  I  want  to  build  a 
lathe  after  that  pattern  as  far  as 
the  principle  of  the  front  sliding 
carriage  is  concerned.  What  I 
would  like  to  have  you  do  for 
me  is  to  furnish  some  rough 
sketches  of  the  method  of  con¬ 
structing  the  front  slide  and  the 
elevating  slide-rest;  and  if  you 
can  help  me  to  an  understanding 
of  what  is  required  to  make  the 
figure  effective,  after  the  style  of 
the  Price  lathe  or  after  any  im¬ 
provement  that  may  have  oc¬ 
curred  to  your  practical  mind,  I 
shall  be  very  thankful  for  the 
service,  and  would  be  willing  to 
pay  any  charge  in  connection 
with  the  matter.  As  to  the  rest 
of  the  lathe,  my  plans  are  ma¬ 
tured,  and  I  am  aiming  at  some¬ 
thing  ‘extra’  fine  in  the  lathe 
line.  May  I  count  on  your  good 
nature  to  help  me  ?  Among  the 
many  things  you  gave  in  Work 
was  a  tangent  screw-dividing 
apparatus,  which  interested  me 
very  much.  As  an  outcome  of  a 
study  of  your  scheme,  I  have  constructed  what 
I  consider  a  very  fine  dividing  rig  for  my  own 
lathe  on  somewhat  independent  lines,  and  find  it 
all  that  can  be  desired  for  the  purpose.  I  have 
made  a  drawing  of  the  rig,  and  enclose  it  for 
perusal.  The  variations  from  your  scheme  were 
adopted  in  order  to  avoid  making  so  many  dividing 
collars  and  to  try  to  obtain  an  apparatus  that  would 
practically  divide  any  number  of  divisions  in  the 
circle  without  having  to  change  anything  in  the  de¬ 
vice,  and  for  cheapness.  Referring  to  the  drawings, 
Fig.  I  is  a  horizontal  section,  in  which  a  is  the  cast¬ 
ing,  with  lugs  for  the  bearings  of  the  worm,  q  The 
worm  is  passed  through  front  bearing,  and  centres 
against,  side  shake  by  cone-part,  x ;  a  similar  cone- 
part,  W,  acts  to  prevent  side  and  end  shake  at  the 
trout  bearing,  v  is  a  disc-and-thimble-piece  for  a 
bearing  for  worm-shaft,  and  is  confined  to  casting, 
a,  by  screws,  p,  p  ;  k  is  a  brass  swaged  dial  mounted 
loosely  on  hub  of  shaft  at  u.  m  is  a  collar  with 
pointer,  n,  attached  thereto,  and  l  is  a  similar  but 
longer  collar  with  its  pointer ;  y  is  a  washer 
shouldered  about  m.  The  bail  handle,  z,  and  nut,  i, 
act  to  tighten  np  on  the  collars,  >i,  l,  and  washer,  Y, 
to  hold  them  rigid  to  the  position  that  may  be 
arranged  for  the  pointers.  The  use  of  the  pointers 
is  to  count  by  for  whole  and  part  turns,  the  pointers 
being  set  to  suit  any  required  division,  and  move 
with  the  shaft.  The  dial,  k,  is  graduated  into  two 
hundred  and  forty  parts,  and  its  edge  is  cut  with 
the  same  number  of  teeth,  as  shown  in  part,  b  is 
an  arm  of  the  casting,  a,  carrying  a  small  micro¬ 
meter  screw-shaft  bearing,  f,  held  to  arm,  B,  by 
screw,  g,  and  capstan-nut,  h,  so  that  F  may  swivel 
on  b  to  allow  worm,  j,  to  readily  mesh  with  k. 
Rigid  with  j  is  a  reading-flanged  collar,  c,  divided 
into  one  thousand  parts,  to  read  in  connection  with 


the  station  point,  e  ;  d  is  a  slip-collar,  to  be  used 
when  absolute  correctness  of  division  in  certain 
cases  is  desired.  The  worm-wheel  that  goes  on  the 
mandrel  of  the  lathe  has  one  hundred  ancl  five  teeth, 
and  was  cut  by  myself  with  great  care,  the  same 
being  in  halves  and  corrected,  as  you  have  advised. 
The  casting,  A,  is  secured  to  the  arm  that  carries 
the  change-gears  by  a  bolt,  s,  in  connection  with  a 
slot,  T,  as  in  Fig.  4,  which  allows  the  worm  to 
mesh  with  the  worm-wheel.  The  working  of  the 
apparatus  is  effected  as  follows  :  Suppose  the  awk¬ 
ward  division  13  is  wanted  ;  then,  as  the  product  of 
105  x  240  gives  25,200,  we  find  we  shall  have  to  make 
eight  whole  turns  of  the  worm  and  eighteen  parts 
of  the  dial  divisions  as  well ;  and  then  there  is  a 
remainder  of  6  to  divide  into  thirteen  parts.  This 
we  dispose  of  by  the  secondary  or  micrometer  worm, 
i,  and  treat  the  fraction  decimally  and  obtain  a 
movement  of  forty-six  parts,  graduated  on  o.  This 
is  done  for  each  division,  and  the  resulting  error  is 
only  two  parts  short  on  the  micrometer,  or  one-fifth 
art  of  one  of  the  divisions  on  the  dial,  k.  It  is  to 
e  understood  that  the  movement  of  the  dial  by  the 
micrometer  is  independent  of  the  pointers,  m,  l,  and 
the  operator  imperceptibly  follows  np  the  extra 
movement  of  the  dial  as  he  uses  the  pointers.  The 
use  of  the  second  pointer  is  for  automatically  eount- 


trates  the  weak  point.  You  pursue  that  unlucky 
one-thirteenth  through  two  worm-wheels,  and  still, 
to  get  the  exact  division,  you  must  divide  a  collar 
into  thirteen  parts.  In  a  case  of  this  kind  it  will 
not  do  to  have  the  divisions  nearly  right,  especially 
as,  in  wheel  cutting,  you  may  have  to  go  round  tw® 
or  three  times.  I  do  not  think  it  the  best  plan  to 
have  two  worms  and  wheels  ;  the  second  one  makes 
the  motion  too  slow.  I  would  rather  prefer  to  have 
on  K  a  series  of  division  plates,  as  on  the  dividing 
head  of  the  milling  machine ;  or  to  have  the  first 
worm-shaft  turned  by  a  set  of  change-gears  with  a 
click,  as  in  the  ordinary  dividing  engines.  By  these 
methods  there  would,  probably,  be  less  chance  of  a 
miscount.  However,  if  you  have  invented  and 
made  a  typewriter,  you  must  be  a  better  mechanie 
than  I  am,  who  have  never  attempted  such  a 
thing.”— [W.  H.  C.  writes “  I  fear  you  have  not 
grasped  the  true  ‘inwardness’  of  my  dividing 
apparatus,  for  I  can  assure  you  the  difficulties  you 
think  exist  while  using  the  rigare  purely  imaginary. 
Several  machinists  have  seen  the  rig  and  tliink  ir. 
is  a  first-class  device  for  originating  any  desired 
division  of  the  circle.  I  daresay  you  have  failed  to 
observe  that  the  wheel,  or  dial,  k,  is  loose  on  its 
bearing,  and  is  used  to  deal  with  the  fraction  re¬ 
maining  after  dividing  as  near  as  allowable  by 
primary  dividend  (25,200),  and  in 
plaoe  of  an  undesirable  number 
of  turns  of  the  secondary  worm, 
j.  The  fact  is  said  worm  is  never 
turned  a  whole  revolution,  for 
the  reason  that  one  of  the  divi¬ 
sions  on  k  is  equal  to  a  revolution 
of  worm  J.  The  error  in  dividing 
for  13  is  onlyl  in  1,260,000,  which 
is  as  close  as  workmanship  will 
permit  with  theoretical  exact¬ 
ness,  I  should  presume.  I  send 
along  a  sample  of  the  unlucky 
number  dividing,  and,  although 
it  was  not  done  with  a  jig  for 
guiding  the  drill,  I  think  you 
will  have  some  difficulty  finding 
the  first  and  the  last  hole  drilled. 
I  have  never  needed  to  divide  by 
an  extra  collar  to  suit  the  divi¬ 
sion  in  hand,  and  this  sample 
was  divided  by  the  fixed  deci¬ 
mal  collar,  c,  as  is  my  usual  cus¬ 
tom  for  eliminating  the  fraction 
when  the  dividend  of  primary 
worm-wheel  and  dial  is  prime 
to  the  number  to  be  divided.”] 

II.  —  Questions  Answered  by 
Editor  and  Staff. 

Sale  for  Painted  China 
Plaques  and  Tiles.— Neptune. 
—The  market  for  such  things  is, 
at  the  present  day,  flooded  with 
the  work  of  lady  painters,  who 
are  contented  with  small  gains, 
and  this  would  be  against  you, 
unless  your  skill  is  exceptional. 
Perhaps  your  most  promising 
plan  would  be  to  bring  specimens 
of  your  work  to  London,  to  look 
out  in  the  Directory  such  firms 
as  seem  likely,  and  to  go  round 
and  show  them  what  you  can  do. 
Possibly  Howell  &  James,  Regent 
Street,  might  be  worth  trying,  or 
the  great  furnishing  and  decorat¬ 
ing  houses,  such  as  Oetzmann’s, 
Hampstead  Road,  or  Maple's, 
Tottenham  Court  Road. — M.  M. 

Private  Installation  of  Elec¬ 
tric  Light.—  P.  E.  C.  (Broms- 
grove).  —  The  cost  of  a  private 
installation  of  electric  light,  equalling  from  16  to  20 
lamps  of  16  c.-p.,  will  be  from  £200  to  £300.  If  you 
have  a  dynamo,  gas-engine,  and  ordinary  fittings  to 
your  lamps,  and  work  the  lamps  direct  from  the 
dynamo,  the  plant  will  cost  about  £200.  Some  skill 
will  be  required  to  work  this  plant.  If  you  add  a 
set  of  accumulators,  and  have  better  fittings,  in  the 
form  of  a  few  handsome  electroliers,  shades,  globes, 
ornamental  brackets,  etc.,  the  cost  will  run  up  from 
£250  to  £300,  which  may  or  may  not  include  engine 
shed,  and  shed  for  accumulators,  but  will  include 
cost  of  fixing  and  starting.  The  cost  of  mainten¬ 
ance  afterwards  will  depend  upon  the  source  of 
power.  With  gas  it  will  be  considerably  higher 
than  the  cost  of  gaslight.  With  steam  it  will  be 
less.  With  water  or  with  spare  steam,  the  cost  will 
be  very  much  less  than  gas  at  4s.  3d.  per  thousand. 
An  installation  with  accumulators  is  very  easily 
managed.  A  similar  installation  in  a  gentleman’s 
house  at  Croydon  is  run  by  an  intelligent  page  boy. 
Messrs.  Cathcart,  Peto  &  Radford,  Hatton  Garden, 
can  lay  down  for  you  such  an  installation.— G.  E.  B. 

Pantograph.— A.  G.  (St.  Albans).— See  Work, 
No.  187. 

Incubator.— J.  M.  (Edenfield).— The  copper  flue 
is  6  in.  long  and  1?  in.  in  diameter.  The  tray  is  4}  in. 
at  top,  in.  at  bottom,  and  li  in.  deep.  It  is  fixed 
to  flue  with  the  top  of  tray  a  in.  below  top  of  flue. 
The  space  between  lop  of  flue  and  radiator  is  I  in., 
and  the  radiator  is  24  in.  in  diameter. — Leghorn. 

Lady's  Workbox.— W.  E.  ( Hotting  Hill).— It 
seems  that,  after  all,  the  initials  J.  E.  ( Hotting  Hill) 
were  correct,  and  not  intended  for  yours,  although 
the  coincidence  is  curious.  You  will  find,  too,  that 
F.  J.  has  replied,  giving  a  drawing,  to  your  former 
query,  in  issue  for  October  22nd  (No.  188).  All,  then. 


Tangent  Screw  and  Micrometer  Dividing  Apparatus  for  Lathes.  Fig.  1. — Horizontal 
Section.  Fig.  2  —  Graduated  Dial.  Fig.  3. — Showing  Slip  on  Collar  for  exact 
Division.  Fig.  4. — Fixing  and  Meshing  of  Worm-wheeL 


ing  the  odd  number  of  parts  on  the  dial.  In  our  case 
of  thirteen  we  set  the  pointers  eighteen  divisions  of 
the  dial  apart,  and  then,  if  we  call  n!  the  zero 
pointer,  we  turn  eight  turns,  see  where  the  second 
pointer,  n,  is,  and  make  the  extra  or  odd  part  move¬ 
ment  by  bringing  the  zero  pointer  over  the  position 
occupied  by  the  second  one,  after  which  we  turn 
the  micrometer  collar,  c,  forty-six  parts,  which 
completes  one  step,  or  a  division  of  the  required 
number.  The  worm-wheel  number  of  teeth  and  the 
dial  number  of  division  combine  to  give  a  very  large 
number  of  straight  working  divisions.  If  we  want 
to  be  very  ‘  perniekity,’  we  could  divide  a  coLlar,  d, 
into  thirteen  parts  by  the  process  just  explained, 
and  move  six  parts  thereof  on  the  micrometer  in 
place  of  the  forty-six  parts  of  the  hundred,  as  in  the 
other  way,  and  be  as  near  mathematically  right  as 
possible  ;  and  so  on  for  any  case  of  division.  I  trust 
the  foregoing  will  be  of  interest  to  you.  Degrees 
are  got  by  si  -Jy  turning  seventy  parts  of  the  dial, 
K.  I  have  done  some  nice  graduating  for  verniers 
for  reading  to  one  minute  without  any  trouble,  and 
I  am  somewhat  proud  of  my  dividing  rig.  As  a 
proof  that.I  am  not  merely  playing  with  my  lathe, 
etc.,  I  may  say  that  I  invented  and  made  the  type¬ 
writer  with  which  this  letter  is  written.  Some  of 
the  letters  are  not  clear  for  want  of  cleaning, 
which  kindly  allow  for.” — [F.  A.  M.  writes  on  the 
above: — ‘‘My  notions  on  the  lathe  with  front  and 
vertical  slide  can  be  had  for  4d.  by  anyone  who  will 
obtain  Nos.  1122  and  1124  of  The  English  Mechanic  ; 
I  need  not,  therefore,  send  you  any  sketches.  I 
congratulate  you  on  your  ingenious  modification  of 
the  dividing  apparatus  given  in  No.  14  of  Work. 
The  details  are  nicely  worked  out,  but  I  am  bound 
to  say  I  do  not  think  it  quite  satisfactory,  and  the 
1  example  given  of  thirteen  divisions  very  well  illus¬ 
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which  I  need  say  is  in  relation  to  your  query  as  to 
where  to  obtain  the  satin  or  silk  for  the  interior  of 
the  box.  Most  drapers  would  supply  you,  and  you 
will  be  wise  to  obtain  the  assistance  of  a  lady  rela¬ 
tive  or  friend  thereunto.  Wadding  or  cotton- wool 
<sold  by  chemists,  etc.)  is  generally  allowed  to  inter¬ 
vene  between  the  wood  lids  and  the  silk  covering, 
the  ends  of  the  latter  being  plued  out  of  sight  by 
Weans  of  an  extra  covering  m  the  shape  of  card- 
hoard,  or  paper,  or  silk. — J.  S. 

Bamboo  Working.— W.  E.  R.  (No  Address).— 
An  article  upon  this,  which  clears  away  many  of 
the  beginner's  difficulties,  is  in  Vol.  I.,  p.  518  (No.  33), 
and  numberless  “  wrinkles  ”  upon  it  have  since  been 
in  “  Shop ;  ”  so  that,  with  the  article  given  in 
the  present  issue,  the  amateur  bamboo  worker 
will  find  much  to  help  him  in  this  publication. 
W.  E.  R.  is  thanked  for  his  suggestions.— M.  M. 

Bamboo  Working.— W.  J.  ( South  Wales)  is 
referred  to  the  above! answer  to  W.  E.  R.  As  to 
the  places  where  bamboo  may  be  procured,  he  is 
referred  to  Vol.  I.,  p.  221  (No.  14),  and  elsewhere  in 
“  Shop.”— M.  M. 

Fret-saw  on  Sewing  Machine.— Amateur.— 
You  have  made  a  very  nice  drawing  of  the  sewing- 
machine  stand,  but  your  wrheel  is  too  small  and  light 
to  give  you  satisfaction  if  you  used  it  for  fret-sawing, 
and.  it  is  too  small  for  anything  but  a  watchmakers 
lathe.  I  have  made  a  fret-sawing  machine  on  a 
sewing  machine,  but  my  wheel  is  12  in.  in  diameter ; 
yet,  even  here,  you  do  not  get  power  enough  :  your 
legs  and  ankles  get  cramped,  and  you  feel  you  can¬ 
not  use  the  strength  you  have.  1  think  you  should 
have  a  15  in.  wheel  at  least,  weighing  not  less  than 
25  lb.— F.  A.  M. 

Electric  Bell.— W.  C.  (No  Address).— You  can 
procure  the  castings,  etc.,  from  Mr.  N.  Collins, 
59,  Church  Street,  Newcastle-on-Tyne.  You  can 
purchase  ordinary  bell  parts  from  Messrs.  King, 
Mendham  &  Co.,  Western  Electrical  Works, 
Bristol.— J.  T. 


Old  Oak  Dresser.— Constant  Reader  op 
“Work.”— I  doubt  whether  a  drawing  of  your 
dresser  would  be  of  sufficient  general  interest  for 
publication  in  W oric.  It  appears,  by  the  sketch  you 
sent,  to  be  Late  Seventeenth  Century  style.— F.  J. 

Kitchen  Range.— Anxious.— If  you  have  not 
set  a  range,  you  had  better  get  a  bricklayer  to  set 
one  for  you,  and  get  him  to  explain  the  method  to 
you,  as,  if  improperly  set,  you  will  soon  hear  of  it 
afterwards.  Speaking  generally,  a  chamber  lined 
with  fire-brick  is  formed  under  the  oven,  with  an 
opening  from  the  fire.  A  flue  is  carried  up  the 
side,  and  returned  across  the  metal  hollow  top,  on 
which  a  damper  is  fixed,  and  a  small  vertical  flue 
carried  up  and  sloped  into  chimney  flue.  The  boiler 
is  set  in  a  similar  manner.  If  it  is  a  kitchener  or 
close  range,  the  ironmonger  will  supply  a  plan  of 
the  flues.  The  brickwork  should  be  set  with  fine 
joints,  and  neatly  cut  and  fitted  together.— M. 


Framed  Door  Jambs.— Newel.— Framed  door 
jambs  are  made  in  the  same  way  as  doors— that  is, 
as  far  as  the  framing  together  or  mortising  and 
tenoning  is  concerned.  The  rails  generally  carry 
round  the  same  lines  as  the  rails  of  the  door.  Of 
course,  there  are  no  muliions,  as  the  total  width  of 
the  jambs  is  generally  the  thickness  of  the  wall, 
including  the  plastering  on  either  side ;  and,  taking 
1  ft.  5  in.  as  the  average  thickness  of  walls  in  a  build¬ 
ing  that  requires  “framed  jamb  linings,”  it  will  be 
seen  that,  after  deducting  the  width  "of  the  stiles, 
it  only  leaves  just  room  for  panels.  The  ordinary 
jamb  linings  go  right  through  the  depth  of  the 
brick  opening,  and  on  one  side  of  the  wall  have 
their  edges  rebated  to  receive  the  door,  the  edges 
on  the  other  side  of  the  wall  being  similarly  rebated 
to  correspond;  so  that  you  must  allow  your  stiles 
to  be  the  thickness  of  the  door  w  ider  than  you  wish 
to  show  when  the  door  is  closed.  The  head  or  soffit 
as  framed  in  the  same  manner.  The  length  of  soffit 
is  generally  divided  into  two  panels  by  a  mullion 
following  the  line  of  the  mullion  of  the  door  (if  there 
is  one).  The  soffit  is  grooved  to  receive  the  tongues 
formed  on  the  top  of  the  jambs  (as  in  ordinary 
window  or  door  linings).  The  soffit  is  then  nailed 
down  on  to  the  jambs,  and  a  shutting  piece  is 
temporarily  nailed  in  the  door  rebates  to  keep  the 
jambs  parallel,  and  a  brace  fixed  across  the  top 
angles  to  keep  it  square  whilst  being  fixed.  In 
fixing  the  linings,  scribe  the  bottoms  down  on  to 
the  floor,  so  that  the  soffit  is  level  and  the  right 
height  in  the  rebate  for  the  door,  taking  particular 
care  that  the  uprights  are  upright.  Nov/  offer  the 
frame  in  its  place,  and  measure  the  thickness  of 
cradling  or  backing  required  to  make  up  between 
the  wood  bricks,  joints,  or  other  fixing  material  and 
the  wood  frame.  Put  the  frame  on  one  side,  and 
fix  the  cradling  perfectly  straight,  square,  etc.  etc., 
and  then  put  the  jambs  in  their  places,  and  secure 
them  to  the  cradling.  Some  joiners  cut  long  folding 
wedges  between  the  back  of  the  jambs  and  the 
fixing  bricks,  and  gently  dri  ve  them  or  slacken  them 
until  they  are  just  right.  This  makes  a  very  good 
job,  especially  if  you  fix  the  top  and  bottom  of 
the  frame  first  and  the  centre  afterwards.— E.  D. 


Tire  Cement.— Splice.  —  Having  never  made 
indiarubber  cement,  I  am  not  in  a  position  to  reply 
to  this  query  from  personal  knowledge.  The  best  I 
can  do  is  to  give  a  recipe  from  “Spon”  to  make 
rubber  cement,  as  follows;— “Cut  pure  rubber  into 
the  thinnest  possible  slices,  then  cut  these  with 
scissors  into  the  finest  possible  shreds.  Get  a 
wide-mouthed  bottle,  and  fill  about  one-tenth  full  of 
the  cut  rubber ;  add  benzine— pure,  and  free  from  oil 
—about  three-fourths  full ;  shake  frequently,  and  in 


a  few  days  it  will  assume  the  consistence  of  honey. 
If  rubber  remains  undissolved,  add  more  benzine. 
If  solution  is  too  thin,  add  more  rubber.  In  using, 
smear  the  surfaces  to  be  united  with  the  solution, 
and  let  them  stand  for  an  hour  or  so ;  then  unite,  and 
press  firmly  together."— A.  S.  P. 

Tooth  cutting  Machine.  —  A  Young  Clock* 
maker.— Write  to  Grimshaw  &  Baxter,  33,  Gos- 
well  Road,  London,  for  catalogue,  in  which  you 
will  find  a  drawing  of  a  machine  for  cutting  wheels. 
It  is  far  too  elaborate  an  affair  for  any  but  a  very 
skilful  mechanic  to  attempt —J. 

Cow  House.— Needy  One.— Your  cow  house,  as 
you  have  sketched  it,  is  a  very  large  building,  and  I 
cannot,  by  any  means,  understand  why  you  require 
a  space  of  26  ft,  by  40  ft.  in  which  to  store  16  tons  of 
hay.  There  is  plenty  of  room  for  nearly  100  tons  ! 
But  it  is  not  my  duty  to  find  fault  with  your  needs, 
but  to  give  advice  ;  so  I  tender  it.  I  will  reply  to 
your  questions  in  the  same  order  as  you  asked  them. 
(1)  As  you  say  you  do  not  wish  to  use  any  inter¬ 
mediate  rafters,  it  is  useless  for  me  to  give  any  size 
for  them.  The  principal  should  be  about  16  m.  by 
1  in.,  and  they  will  require  to  be  30  ft.  long,  as  the 
pitch  should  be  about  as  I  have  shown  it  in  Fig.  1 ; 
otherwise,  you  will  not  keep  the  wet  out.  (2) 
Battens  should  be  about  3J  in.  by  2  in.,  placed  edge 
up  on  the  principal  rafters,  not  cutting  the  rafters 
or  battens  in  any  way.  (3)  The  ties  should  be  whole 
trees  not  less  than  6  in.  in  diameter,  mortised 
through  the  inner  posts,  and  the  outside  posts 
mortised  up  through  them  and  also  through  prin¬ 
cipal  rafters.  (4)  For  the  inner  posts  you  should 
use  whole  trees  from  7  in.  to  9  in.  in  diameter,  either 
bolting  the  principal  rafters  to  the  top  of  each,  or 
cutting  a  tenon  on  top  of  post  to  fit  in  a  correspond¬ 
ing  mortise  in  rafter.  The  outside  posts  will  do  a 


Cow  House.  Fig.  1. — Pitch.  Fig.  2.— Bracing  of 
Posts.  A,  Principal  Rafters  ;  B,  Tie-beams  ; 
C,  Inner  Posts  ;  D,  Outer  Posts  ;  E,  Collar ; 
F,  Braces. 

trifle  less— say,  6  in.  in  diameter— and  must  be 
tenoned  up  through  tie-beam  and  rafters,  as  stated 
above.  (5)  I  do  not  know  of  any  books  likely  to  be 
of  use  to  you  in  buildings  like  this,  but  I  will  ’ave 
a  search,  and  if  I  find  any  which  I  think  are  suit¬ 
able,  I  will  let  you  know  where  to  obtain  them,  and 
also  the  prices.  You  must  braoe  the  inner  posts 
lengthways,  as  shown  in  Fig.  2.  bracing  each  way 
alternately ;  otherwise,  you  will  find  yourself  and 
cows  buried  in  the  ruins  some  day.  It  is  also  neces¬ 
sary  that  a  small  collar  be  put  on  as  in  Fig.  I.  I 
should  not  think  that  would  be  in  the  way  if  placed 
as  high  up  as  I  have  drawn  it.  I  am  afraid  you  will 
think  it  a  rather  gigantic  task  to  use  the  size  timber 
which  I  have  given ;  but,  as  I  take  it,  timber  is 
cheap  with  you,  and  the  sizes  are  not  overdone  in 
the  least.  I  should  be  very  pleased  to  have  a  few 
weeks’  work  at  the  wages  you  mention  in  your 
letter,  and  should  not  mind  roughing  it  a  little.— 
Ciiopstick. 

Rust  in  Boiler.— Opifkx.— The  only  way  is,  I 
think,  to  keep  the  boiler  tilled  with  water  when  not 
in  use.  This  is  the  practice  in  steam  boilers  for 
engines:  an  analogous  case.— J. 

Organ  Blower.  -No  Name.— W.  H.  Bailey  &  Co., 
Albion  Works,  Salford,  Manchester,  make  a  small 
organ  blower,  suitable  for  a  chamber  organ,  at 
£6  6s.  It  is  illustrated  in  their  price  list.  Some  day  I 
will  describe  one  in  Work,  but  at  present  am  too 
fully  occupied  with  pre-arranged  subjects.— J. 

Protecting  Iron-work  from  Rust.  —  A.  H. 
(Bradford).— By  means  of  Barff’s  process,  which 
forms  a  film  of  magnetic  oxide  on  the  bright  sur¬ 
face.  It  is  effected  by  heating  the  iron  to  redness, 
and  passing  superheated  steam  over  it.— J. 

Steam-engine.— H.  H.  ( Stony  Stratford).— The 
idea  is  a  very  useful  and  practical  one.  and  one 
which  I  shall  be  pleased  to  take  up  in  due  course.— 
J. 

Mangle  Springs. —  A.  N.  ( London ,  N.E.).  — 
Rubber  will  do  very  well,  but  not  better  than  steel. 
Its  range  of  elasticity  is  not  so  great  as  that  of  steel. 
I  do  not  think  I  should  alter  present  arrangements 
If  the  steel  springs  do  not  act  quite  as  you  wish, 
you  can  have  them  re-tempered  to  a  different  grade 
of  elasticity.— J.  . 


Model  Steamboat.— A’o  Name  (Crown  Hotel). — 

I  hope  to  reply  at  length  to  your  query  at  a  future 
time,  in  an  article  or  two.— J. 

Bent  Iron.  —  J.  B.  (Newcastle on-Tyne). —  You 
can  get  the  strips  of  W.  Whiteley,  Bayswater,  W., 
and  of  Gaw  thorp,  16,  Long  Acre,  W.C.— J. 

Bent  Iron.— H.  L.  D.  (Leicester). — You  can  get 
flat-headed  rivets  of  any  of  the  model  makers,  but 
will  have  to  make  the  cup-headed  ones  yourself.— J. 

Re-waxing  Brass  Name-plate.  —  Novice. —  I 
fear  there  is  nothing  left  for  you  but  to  entirely  re- 
wax  your  plate.  You  should  have  worked  with  the 
graver  only,  then  the  wax  would  have  remained  in 
the  cuts.  You  must  patiently  pick  out  all  the  old 
wax,  and  roughen  the  bottom  of  the  cuts.  Next 
pound  up  your  sealing-wax  into  a  fine  powder,  and 
lay  in  the  cuts  sufficient  powder  to  fill  them,  press¬ 
ing  well  down  with  a  flat  piece  of  iron  or  steel. 
Now  gently  warm  the  plate  ;  if  you  have  an  oven 
large  enouAi  for  the  plate,  that  will  do  as  well  as 
anything.  Failing  that,  stand  the  plate  upon  two 
bricks,  and  burn  waste  paper  under  it  until  the  wax 
begins  to  melt,  and  press  the  wax  into  the  cuts 
with  the  piece  of  iron  alluded  to  before.  Be  careful 
not  to  allow  the  wax  to  boil,  as  that  will  cause 
small  air-holes  to  develop  in  the  wax.  Afterwards 
clean  off  in  the  usual  manner.— N.  M. 

Papier-mache  Work.— Linseed  should  write 
to  Thornby  &  Son,  oil  and  colour  merchants,  Snow 
Hill,  Birmingham,  who  will  supply  him  with  a 
proper  oil  and  a  proper  black  japan.  For  the  pur¬ 
poses  of  the  latter  Brunswick  black  is  useless,  as  it 
never  hardens  properly  ;  and  it  may  be  that  in  the 
oil  used  (which  certainly  ought  not  to  conduct  itself 
in  the  manner  mentioned  in  Linseed’s  letter)  a 
proportion  of  driers  is  mixed.— S.  W. 

Painting  Screen.— II.  E.  S.  (Chatham).— 1  see 
no  reason  why  sateen  should  not  be  a  very  good 
ground  for  your  purpose.  To  prevent  the  colours 
running,  you  must  before  painting  “  satisfy  ”  the 
material,  so  far  as  the  painting  will  extend,  with 
size  of  some  sort.  Those  who  paint  on  sateen  use, 
I  believe,  simply  white  of  egg.  When  the  ground 
is  sized  no  especial  medium  is  required.  Whether 
you  can  gild  on  this  I  am  in  no  position  to  say.  If 
you  think  of  using  much  gold,  perhaps  you  will 
do  better  to  have  linen  or  calico,  and  size  with 
isinglass,  or  if  the  work  is  on  such  a  scale  as  to 
make  cost  of  material  an  object,  size  with  dis¬ 
solved  Russian  glue.  On  these  sizes  you  can  gild 
with  confidence.— S.  W. 

Varnish  for  Painted  Sign.— E.  R.  (Limavady). 
—Ordinary  carriage  varnish  is  generally  used  by 
sign  -  painters,  and  would  be  all  that  would  be 
needed  if  the  situation  is  inland.  But  if  the  action 
of  sea  air  has  to  be  guarded  against,  a  varnish  pre¬ 
pared  by  dissolving  gum  in  oil  would  be  desirable. 
In  this  latter  case,  apply  to  a  firm  which  supplies 
ship  painters  for  the  transparent  varnish  used  by 
them  over  the  paintings  on  white  wood  in  saloon 
fittings.— S.  W. 

Reeds  on  Organs  in  lieu  of  Pipes.— F.  D. 

(Dunstable).— Your  suggestion  of  using  harmonium 
reeds  instead  of  Bourdon  pipes  is  not  practicable, 
as  reeds  will  not  keep  in  tu  le  with  pipes.  Papers 
on  Organ  Building  are  already  commenced  in 
Work.-W.  M. 

Wire  Egg  Holder.— J.  G.  (Crosshouse).— Do  not 
trouble  with  your  idea.  Many  better  things  are  on 
the  market. 

Invention  for  Producing  Ovals,  etc.— W.  H. 

(Arbroath). — It  would  be  impossible  to  advise  you 
as  to  your  invention  for  producing  ovals,  etc.,  with¬ 
out  seeing  the  machine,  and  knowing  more  fully  its 
capabilities  and  scope.  The  prints  you  have  sent 
as  specimens  are  very  nicely  and  cleanly  done,  as 
far  as  they  go.  But  all  these  have  been  produced 
by  other  means,  chiefly  by  the  aid  of  the  rose-engine 
and  the  various  chucks.  The  work  itself  is  too 
simple  for  banknote  engraving  and  kindred  work, 
and  I  cannot  designate  any  other  occupation  which 
would  be  likely  to  afford  employment  for  such  an 
invention.  Having  proved  your  competency  in 
making  such  a  machine,  might  you  not  go  further 
in  the  same  direction,  taking  in  certain  modern 
ideas,  and  consolidating  them  with  your  own  inven¬ 
tion  l  The  main  thing  to  be  first  considered  is  to 
make  the  machine  strong  enough  lo  cut  soft  steel, 
and  to  provide  for  a  more  irregular  outline — not 
circular  only,  but  elliptical  and  general  geometrical 
outlines.  Next,  you  would  have  to  consider  how 
you  could  make  the  patterns  less  simple  and  more 
difficult  to  imitate.  To  bring  this  about,  a  multi¬ 
plicity  of  movements  are  brought  into  use— viz., 
longitudinal,  transverse,  elliptical,  excentrical,  and 
cycloidal,  all  of  which  can  be  accommodated  in  one 
machine.  I  take  it  that  your  machine  is  built  in  the 
vertical  position  with  horizontal  movements,  which 
is  certainly  the  most  approved  fashion  for  construct¬ 
ing  such  modern  lathes ;  and  should  you  require 
further  information  on  this  subject,  I  shall  be 
pleased  to  reply  in  “  Shop.”— N.  M. 

Enamelling  Photos.— W.  M.  (Bray.  Co.  Wick- 
low).— The  enamelling  of  photos  is  so  different  from 
the  enamelling  of  jewellery  that  I  do  not  feel  at  all 
sure  of  the  details.  I  therefore  suggest  that  you 
write  to  Oeffelein  &Co  ,  54,  Berners  Street,  London, 
W.,  and  make  inquiry  as  to  the  cost,  etc.  eto..  of 
what  you  require.  If  \V.  M.  is  really  bent  on  trying 
his  hand,  1  think  some  of  the  photographic  manuals 
give  details— Capt.  Abneys,  for  example.  The 
enamelling  I  am  speaking  of  is  that  in  which  the 
photo  is  to  he  burnt  into  a  vitreous  base.  1  am  not 
referring  to  the  so-called  enamelling  of  photos  on 
cards,  which  is  produced  by  some  kind  of  glaze  or 
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varnish.  There  will  be  a  short  article  in  Work 
soon  on  the  furnaces,  etc.,  used  in  enamelling,  that 
may  help  you  to  understand  the  great  need  of 
practice  and  skill  to  obtain  a  successful  result.— 
H.  S.  G. 

Coloured  Lights  for  Tableau.  —  Novice.  — 
Whether  limelight  or  oil  lamp  should  he  used  will 
depend  partly  on  the  size  of  the  room  and  also  on 
cost.  If  the  room  or  groups  are  large,  and  cost  of 
no  consequence,  I  should  certainly  recommend 
a  biunial  limelight;  if,  however,  the  other  conditions 
exist,  then  a  pair  of  good  four-  or  five-wick  lanterns 
will  serve  the  purpose.  When  the  coloured  glass 
slides  are  in  position,  dissolve  with  a  slow  effect, 
not  instantaneous,  so  that  one  tint  shall  blend  and 
slowly  fade  into  the  other.  Do  not  dissolve  with 
violent  contrasts.— O.  B. 

Model  Lighthouse.  —  Cornishman  proposes 
making  a  model  of  the  Eddystone  Lighthouse  in 
wood,  with  the  lantern  2  in.  in  diameter  and  2f  in. 
high,  and  inquires  where  he  can  procure  a  glass 
globe  for  the  purpose.  Now,  I  cannot  see  exactly 
how  or  where  he  can  get  a  globe,  of  this  size  and 
form,  and  if  he  could,  it  would  be  of  no  service  to 
him ;  but  he  can  get  a  small  glass  shade  with  a 
dome  shaped  or  circular  top,  such  as  arc  used  for 
covering  delicate  objects.  Knowing  Penzance 
well,  I  venture  to  say  he  can  get  any  size  he 
requires.  Cornishman,  however,  proposes 
to  do  what  is  far  more  difficult — the  “globe"  is 
to  be  ventilated  by  four  or  five  i  in.  holes.  How 
does  he  propose  to  do  it?  That  ventilation  will  be 
necessary  is  a  fact,  if  Cornishman  does  what  he 
further  proposes:  “What  sort  of  a  lamp  can  I  use 
to  burn  in  it,  as  I  wish  to  light  it  up  from  the  inside 
of  the  lantern ?  Where  can  I  <mt  the  lamp l"  I  am 
sorry,  in  a  general  way,  to  dishearten  any  budding 
genius,  but  I  am  afraid  my  countryman  is  attempt¬ 
ing  to  do  the  impossible.  The  only  thing  that  I  can 
suggest  is  that  he  should  procure  a  tiny  electric 
lamp,  such  as  is  used  in  scarf-pins.  This  can  be 
fixed  in  the  lantern,  with  two  wires  leading  from  it 
through  the  woodwork,  theelectricity  beingsupplied 
by  two  or  three  cells  of  the  Bunsen  type.  A  lamp 
of  this  size  will  be  quite  large  enough  to  be  in  pro¬ 
portion  to  the  lantern,  and  will  not  require  venti¬ 
lating.  With  reference  to  the  question  of  using 
knotting  for  the  knots  in  elm,  I  would  say  knotting 
is  only  used  on  wood  which  contains  resinous  knots, 
such  as  pine  ;  consequently,  it  is  not  needed  in  elm. 
— O.  B. 

Phonograph.  —  Anxious.  —  I  am  sorry  that  I 
cannot  help  Anxious  with  his  instrument.  If  he 
had  been  more  explicit  in  his  letter — if  he  had 
stated  where  he  thought  the  fault  lay — I  might  have 
helped  him.  I  can  only  refer  him  to  the  details 
already  given  in  Work.  If  he  has  made  the  in¬ 
strument  to  the  instructions,  the  next  point  will  be 
to  carefully  adjust  the  needle,  and  work  away  until 
he  get.3  it  right.  He  must  not  think  that  1  am 
unwilling  to  help  him,  but  he  must  try  and  give  me 
something  to  work  upon.  His  letter  is  too  meagre 
for  anything.— W.  D. 

Phonograph.— A.  B.  [Herts).—  See  above  reply  to 
Anxious.  I  cannot  make  anything  of  your  letter. 
Try  and  locate  the  fault,  and  write  again.  The  tin- 
foil  can  be  purchased  at  a  chemist’s. — W.  D. 

Varnish  for  White  Wood.— G.  W.  B.  ( Chearn ). 
— Ordinary  white  hard  spirit  varnish,  such  as  can 
be  bought  at  any  respectable  oil  or  drysaltery 
stores,  at  not  less  than  Is.  per  pint,  should  be  suit¬ 
able  for  this.  Should  you  prefer  to  make  a  varnish 
yourself,  take  6  oz.  white  shellac,  2  oz.  pale  resin, 
1  oz.  benzoin,  and  1  pint  methylated  spirits.  The 
gums  to  be  finely  crushed  and  spread  out  on  paper 
for  a  few  hours  in  a  warm  room  or  sunshine.  To 
dry  the  shellac— a  necessary  proceeding,  owing  to 
its  being  kept  under  water— carefully  strain  before 
using,  and  apply  with  a  camel-hair  brush  in  a 
warm  room  free  from  dust. — Lifeboat. 

Pinna.— W.  P.  (Ballynafid).-l  cannot  tell  you 
where  you  can  purchase  pinna,  and,  in  fact,  I  do 
not  think  it  is  in  the  market.  There  are  about  thirty 
species  to  be  found  on  the  British  coasts,  but  they 
are  not  all  silk  spinners.  You  might  write  to  one 
of  the  firms  in  Dublin  who  supply  fishing  material 
on  this  point. — F.  C. 

steam  engine  Cylinders.  —  R.  C.  (Skip ton).— 
There  is  no  necessity  for  any  steam-engine  cylinder 
to  be  made  of  brass,  whether  oscillating  or  other¬ 
wise.  The  reason  why  brass  is  used  for  models  is 
that  it  is  more  easily  worked  than  cast  iron.  For 
the  size  you  mention,  brass  would  be  preferable. 
Yon  should  write  to  “The  Model  Dockyard,”  Fleet 
Street.  London,  E.C.,  for  price;  all  kinds  of  models 
— complete  and  in  parts — are  to  be  purchased  there, 
either  rough  or  bored  and  turned.— F.  C. 

White  Clay.— E.  F.  F.  and  B.  E.  E.— You  can 
roeure  the  clay  from  Messrs.  Doulton  &  Co.,  Lam- 
et’.i  Pottery.  You  may  also  be  able  to  get  the 
colours  and  glaze  at  the  same  place,  but  I  am  not 
sure.  If  not,  you  can  procure  them  from  a  whole¬ 
sale  chemist,  or  through  a  local  chemist.  If  you 
want  colours  for  painting,  you  can  procure  them 
from  Messrs.  Hancock  &  Son,  Worcester,  but  as 
you  are  comparatively  near  the  potteries,  by 
making  inquiries  you  might  procure  what  you 
want  from  there. — M. 

Boat  Malting.— ,T.  W.  W.  ( Heckmondwike ). — 
Articles  on  Model  Boat  Making  for  Boys  appeared 
in  Work,  Nos.  160,  166,  and  171. 

Drawing  Office  Work.— Compasses— Articles 
on  Drawing  Office  Work  appeared  in  Work,  Nos. 
158, 162, 166,  and  171. 


III.— Qukstic:.„  Submitted  to  Readers. 

*.*  The  attent  ion  and  co-operation  of  readers  of  Work  are 
invited  for  this  section  of  “  Shop.” 

Speaking  Tube.— H.  L.  P.  (Montrose)  will  be 
glad  of  the  address  of  the  Homacoustic  Speaking 
Tube  Company. 

Monogram.  —  T.  L.  E.  ( Cardiff )  writes;  — “I 
should  esteem  it  a  great  favour  if  any  reader  would 
kindly  submit  a  monogram  for  the  three  letters 
T.  L.  E.” 

Tinware  Japan.— Gulielmus  writes  “  Can 
any  reader  inform  Sme  how  to  japan  tinware — 
carriage  lamps,  for  example— so  that  it  will  not 
finger-mark  nor  chip  off?  ” 

Plaques.— J.  B.  ( Lincoln )  is  in  possession  of  a 
pair  of  terra-cotta  plaques  which  he  is  desirous  of 
painting,  and  which  he  finds  absorbs  the  paint  as 
soon  as  it  is  placed  upon  them,  and  thus  interferes 
with  the  shading.  Will  any  reader  inform  him  how 
to  prevent  them  from  doing  so? 

Monogram.— Beck  writes “  Would  some  kind 
reader  give  me  monograms  for  ‘  H.  Y.’  and  '  J.  B.'?” 

Weaving.— A  Reader  of  “Work”  writes:— 
“  Will  any  kind  reader  tell  me  where  I  can  get  full 
particulars  of  the  Jacquard  Weaving  Machine?” 

Mat  Machine. — Constant  Reader  writes  :— 
“  Being  a  regular  reader  of  Work,  I  would  be 
much  obliged  for  any  information  as  to  a  machine 
for  the  working  of  mats  or  hearthrugs  out  of  strips 
of  old  cloth,  using  a  piece  of  light  canvas  as  a 
foundation.  Any  information  from  your  many 
readers  will  be  thankfully  received.” 

rv.— Questions  Answered  by  Correspondents. 

Saw  Belt— Hebblethwaite  Bros.  (Hudders¬ 
field)  write  to  Subscriber  (see  No.  184,  p.  446),  that 
“  they  can  probably  supply  a  belt  that  will  drive  a 
circular  saw  without  difficulty.” 

Water  Wheel— W.  A.  H.  ( Redhill )  writes  to 
Dynamo  (see  No.  179,  p.  366) :— “The  best  thing  you 
can  do  is  to  send  one  stamp  for  price-list  of  dynamos 
and  motors,  etc.,  to  Mr.  W.  Wells,  Tooviesworth, 
Crawley,  Sussex,  who  is  the  best  maker  of  them. 
As  to  water  power,  send  two  stamps  for  fist  to  Mr. 
P.  Pitman,  Withington,  Manchester,  who  is  the 
maker  of  the  ‘  Demon '  water  motor.” 

White  Wood  Articles.  —  F.  C.  (No  Address) 
writes:— “A.  M.  R.  (Golden  Square)  (see  No.  186, 
p.  478)  can  get  white  wood  articles  from  F. 
Bennett,  20,  Norman's  Buildings,  St.  Luke’s,  E.C.” 

Fret  Saw— M.  A.  T.  (Farnham)  writes  that  he 
has  a  Rogers'  Fret  Saw  which  he  can  sell  to  H.  W. 
(Halifax)  (see  Work,  No.  1S3),  or  would  take  tools 
or  books  in  part  exchange. 

Catching  House  Flies.— Eddefra  writes  to 
W.  W.  ( Wembley)  (see  No.  183,  p.  430) :— “  I  read  of 
a  trap  which  was  seen  at  work  in  a  chemist’s  shop 
window.  I  do  not  know  if  it  was  a  patent.  It  con¬ 
sisted  of  two  rollers,  over  which  was  stretched  an 
endless  piece  of  tough  paper  or  linen ;  the  distance 
between  centres  of  rollers,  about  12  in.  Over  one 
roller  was  a  glass  case.  An  electric  motor  was  con¬ 
nected  to  one  of  the  rollers,  so  that  the  paper  was 
carried  slowly  under  the  glass  case.  Some  sweet 
mixture  was  spread  on  the  paper  to  attract  the  flies. 
They  were  carried  under  the  case,  when  a  rod 
across  the  paper  caused  them  to  leave  the  mixture 
and  fly  up  the  case.  I  think  one  could  be  easily 
made.  For  motive  power,  if  there  were  one  of  those 
advertising  fans  fixed  above  shop  door,  it  could  be 
made  to  run  the  traps.  The  fan  would  require  a 
new  shaft— one  long  enough  to  pass  through  the 
wall  into  the  shop — with  small  pulley  on  it.  You 
will  find  you  would  get  enough  power  to  make  it 
also  work  a  fan  ventilator  for  cooling  the  shop.” 

Kitchen  Range  Castings.— Eddefra  writes 
to  J.  W.  ( Askham-in-Furness )  (see  No.  183,  p. 
430):  — “The  patterns  for  kitchen  ranges  are 
mostly  made  of  a  mixture  of  tin,  lead,  and  zinc, 
on  account  of  the  castings  being  so  thin,  and 
having  such  a  quantity  o£  mouldings,  carvings, 
etc.,  which  would  occupy  so  much  time  to  make 
in  wood.  The  boilers  are  made  in  wood.  The 
tin-plate  pattern-makers'  tools  consist  of  solder- 
iron,  chisels,  and  files.  They  first  make  a  long 
frame,  if  they  want  a  long  moulding,  into  which 
they  run  a  quantity  of  plaster-of-Paris.  The  top  is 
strickled  over  with  a  piece  of  wood  cut  to  suit 
required  moulding,  ■with  its  edge  protected  with 
zinc.  When  the  plaster  has  set,  the  mixture— tin, 
lead,  and  zinc— is  run  in.  It  is  then  taken  out  when 
cold,  and  cut  up  and  soldered  together  as  required. 
It  is  a  practice  about  here  to  knock  the  metal  cast¬ 
ings  out  of  the  sand  as  soon  as  they  will  bear  it. 
They  then  keep  their  colour  and  do  not  rust,  which 
is  the  case  if  they  are  left  till  morning.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre- 
snondente,  andanewers  only  await  space  in  8hop,  upon  which 
there  is  sTeat  pressure : — A  Rbgular  Reader;  T.  S.  (East¬ 
bourne)  ;  W.  H.  K.  (Failsworth) ;  F.  S.  ( Ealing ) :  T.  E.  T.  f Forest 
Bate)-.  F.  W.  T.  (Ipswich)-,  E.  N.  R.  ( Pickering ):  Anxious 
Enquirbr  ;  W.  J.  B.  ( Bradley  Heath);  H.  M .  ( Hampstead ); 
w.  j.  F.  (Cork) :  G.  V .(London);  T.  B.  (Hastings);  Reader  op 
"Work”:  A.  B.  (Keighley) ;  w.  F.  H.  i  Limerick);  L.  (London) ; 
Joiner  ;  C.  D.  (Exeter) :  T.  K.  [Liverpool)  ;  H.  T.  B.  ( Norwich ) ; 
Rtebl  Chain  Harrows:  R.  McC.  (Glasgow);  Bichromatic; 
F.  J.  ( Kingston-on-Thames ) ;  T.  R.  ( Birmingham ) ;  Buffalo 
Bill;  G.  H.  C  (St  Georges,  E.) ;  Barometer  :  C.  L. ;  An  Old 
Hand:  Pro  Bono  Publico  :  G.  S.  W.  (Dewsbury):  J.  A.  H. 
(Cardiff);  A  Constant  Reader:  Paste:  P.  F.  S.  (Leigh); 
Constant  Reader  (Lewes; ;  G.  A.  J.  (St  Georges.  E.) ;  Zinc  ; 
w.  s.  8.  (Leeds) ;  J.  R.  L.  (Aberdeen):  A  New  Reader;  J.  J. 
( Ottawa,  Canada) ;  Kilkenny  Cat;  J.  M cN.  (Glasgow):  H.  L. 
(Newport,  Hon.);  Debwbnt;  B.  L.  (Earts  Court);  Olrac; 


H.  J).  L.  ( (Vorley) ;  G.  B.  (Wolverhampton) :  E.  F.  J.  (Market 
It arbtrough)  :  New  Reader;  It.  P.  (Stoke-on-Trent) ;  T  W  L 
(Ilexham):  Axle  Upiiolstkiihu  ;  C.  A.  (Sunderlarul- ;  w  s’ 
( Alford );  B.  G.  :  Wandsworth) ;  T.  W.  H.  p.  ( Bolton i;  M.  C.  J 
(No  Address  ;  w.  A.  (Birmingham) ;  H.  R.  N.  (Sheffield);  W.  JR 
(Dublin):  Boskjnm;  C.  H.  S. (Midsomer  Norton) ;  G.  N.  R. (Dun¬ 
dalk),  P.  S.  illulh;  A.  B.  ( 11  altliam  Cross) ;  M.  R.  ( Beckenham)- 
J.  B.  ( Poole i;  New  Reader;  Pathxt;  N.  B.  (London  N. )  ■ 
J.  D.  i  Port  Talbot):  W.  H.  (Halifax) ;  Constant  Rka’dkr- 
Would-be  engineer:  J.  C.  i Motherwell);  M.  E.  L.  (Lower 
Clapton):  J.  W.  H.  i Higher  Broughton) ;  G.  P.  (Ilulme);  J.  S. 
(Burslem);  E.  G.  (Bradford);  R.  G.  D.  (Burnley) ;  Cornishman  - 
C.  O.  (Preston);  G.  E  L.  (New  Brampton) ;  C.  I.  C  .(Brixton)- 
G.  E.  I Ipswich I;  Horizontal;  w.  h.  T  (Mexborouuh) ;  H.  & 
Sons  (  Windsor) ;  A.  F.  I Dalstlm ) ;  S.  G.  C.  (Belfast). 


“WORK”  PRIZE  SCHEME. 

FIFTH  COMPETITION. 

“ Domestic ,  Commercial,  or  Scientific 
Application  of  Electricity  ”  Com¬ 
petition. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest.  We  invite  competition  for  the 
following  prizes— 

First  Prize,  £3; 

Second  Prize,  £2 ; 

Third  Prize,  £1 ; 

for  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 
tion  of  electricity  to  some  domestic,  com¬ 
mercial,  or  scientific  use.  This  application 
may  be  on  a  large  or  small  scale,  to  take 
effect  on  land,  sea,  or  in  air — the  main  con¬ 
ditions  being  the  newness  and  practical 
possibilities  of  the  suggestion. 

All  manuscripts  intended  for  the  “Elec¬ 
tricity  Suggestion  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  &  Co.,  Ld.,  Ludgate  Hill,  London, 
E.C.  They  must  reach  him  on  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 

For  conditions  and  rules  see  previous 
numbers. 

“WORK”  BILLS. 

Subscribers  who  can  exhibit  a  Work 
Weekly  Contents  Bill  can  have  one  sent 
on  forwarding  name  and  address  to  the 
Publishers. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [_7 R 

The  Capitaine  Oil  Engine. — Economic,  reliable, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  [9  R 

Joiner’s  Tool  List,  post  free,  from  Booth  Brothers, 
Dublin.  [12  r 

Lettering  and  Sign-Writing  made  Easy.— 
Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is.  —  F.  Coulthard,  Darlington  Street,  Bath.  Note. 
—  100  Decorators' Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  too  Carving,  100 
Repouss£,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  (3  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.— New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  as.  8d. — Knight’s  Library,  Ventnor. 

Water  Motors  from  5s.  each,  $h.p.,  price  20s.  List, 
stamp. — Walton,  9,  Queen  Anne  Street,  Stoke-on-Trent. 

Violin.— Beautiful  toned  antique  Strad  copy  violin,  i is 
perfect  preservation.  Splendid  handling. .  Suitable  fora 
professional  or  any  player.  With  baize-lined,  brass- 
mounted  case  and  silver-mounted  bow.  Offering  at  much 
under  value  for  cash.  Only  16s.  6d.  the  lot.  A  lot  of 
clean  music  will  be  included  free.  Bargain  seldom  seen. 
Approval  with  pleasure.  —  Graham,  College  Building. 
Ipswich. 

Electric  Incandescent  Lamps.— V^ry  low  volt¬ 
age.  7d.  stamps.  Reflector,  6d.  extra.  Post  free. — P 
Rowsell,  1,  Walcot  Square,  London,  S.E. 
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‘  *  "W  ORTH  JSl.  GUINEA  B  O 


BEECHAM’S 

T?  nr  oil  ill  mi  o  n  n  rl  TVT  nrirr 


PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECH  AM,  St.  Helens,  LANCASHIRE, 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Doxes,  9\d.,  Is.  l\d.,  &  2s.  9d.  each.  Full  directions  with  each  box. 

BEBCHAM’S  TOOTH  A  S  T  E2  . 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists ,  or  front  the 
Proprietor,  for  OiVE  SHILLING,  postage  paid. 


“A  Fine  Tobacco.” 


Sold  only  in  i-oz.  Packets,  and  2,  4,  8-oz.,  and  i-lb.  Tins, 

which  keep  the  Tobacco  in  fine  Smoking  Condition. 

BEAUTIFULLY  COOL  and  SWEET  SMOKING. 


ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER. 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

Player’s  Navy-Cut  Cigarettes. 

In  Packets  containing  12,  and  Tins  containing  21,  50,  and  100. 


No.  567. 


Volume  VI.  of  The 
Amateur  commences 
with  the  January  Part, 
1S93.  Lists  44  to  47 
of  designs,  wood,  ma¬ 
chines,  tools,  mould¬ 
ings,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1 ,400  Engravings,  6d.  The  Amateur,  Dec., 
1892,  contains  Index  of  Vol.  V.  6d.  monthly. 


HENRY  ZILLES  &  CO. 

Publishers  of  “  THE  AMATEUR,” 

24  &  26,  Wilson  Street,  Finsbury, 

LONTIDOIT, 


E.O. 


GIVEN  AWAY  !— Your  Name  in  neat  Rubber  Type. 

your  Monogram,  bottle  of  Endorsing  Ink,  two  Pads, 

Box,  and  Ink  Distributor  for  9d.f  post  free;  with  Mark¬ 
ing  Ink, 

Is.  3d. 

"Worth  tre¬ 
ble  amount 

charged.  Nickel  Silver  Pen  and  Pencil  Case, 

Name  Stamp.  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp.  9d.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.  ;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paner  ana 
address  — Crystal  Palace  (John  Bond’s)  Gold  Medal 
Marking  Ink  works.  75.  Southgate  Road,  Lon doi^N. 


PATENT  OFFICE 

27  MARTINS  LANE 

I.ONDON.E.C.V.' 

INVENTIONS  &TRADE  MARKS  REGISTERED 

PATENTS  BOUGHT;  &  SOLD  _  , 

*  9  MONTHS  PROTE CTION  50 /- 
INVENTORS  CUIDE  CR  ATI  Son  APPLICATION 


llil 


NEW  REGISTERED  HAND  BEADED, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Beadcr,  Hollow  Fancy  Reeds.  Length, 
9$  in.  Post  free,  2s.  6d.  Send  for  our  200-Page  Catalogue,. 
700  Illustrations.  By  post,  6d. 

MOSELEY  &  SON,  323,  High  Holborn. 


Weekly,  Id.  ;  Monthly,  (id. 

Cassell’s  Saturday  Journal. 

New  and  Enlarged  Series. 

V  The  FREE  INSURANCE  provided  by  Cassell’s 
Saturday  Journal  possesses  the  following  amongst  other 
advantages : — It  gives  £1.000  in  case  Of  Death,  and 
£250  in  case  of  Disablement.  It  applies  to  Trains 
and  Steamboats.  Special  arrangements  have  been 
made  so  that  the  Coupon  need  not  be  sign  d  if  carried  or* 
the  Person  or  with  the  Luggage  ;  and  the  Journal  can  be 
left  at  home  if  the  Coupon  is  signed. 

Cassell  &  Company,  Limited,  ludgatc  Hill,  London ■ 
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TOOLS  I  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


Melhuish  s  UM!  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

SVIEILiHUISHC  SONS  &  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters'  Tools. 


“WORK”  Prize  Competition  COUPON. 
“ELECTRICITY  SUGGESTION’’  COMPETITION. 

This  Coupon  is  to  be  Cut  Out  by  Competitors  and  Pasted  on  the 
First  Page  of  their  MS.,  as  mentioned  in  this  Number  of  “  Work.'* 


LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMEKICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishingl-athes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&C-,  specially  selected  from  the  best  American  Manufacturers,  therelore  of  the  very  highest  quality, 
and  at  low  prices.  Send /or  Illustrated  Catalogue,  150  Illustrations,  price  bt.,  post  /ree. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  some,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE’S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  iro  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203,  SHAFTESBURY  AVENUE,  W.  C. 

(Late  of  7 6,  HIGH  HOl.BORN). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  1885,  Please  name  this  Paper  when  writing. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 


SCREW -CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 


FOST  FREE  ON  APPLICATION . 

CASSELL'S  CLASSIFIED  CATALOGUE. 


THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J.  H.  SKINNER  «8&  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Now  Ready ,  our  New  Fretwork  Catalogue  for  Season  ±892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition),  Frames,  DrWk, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carvifi^ 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d.  • 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fret  wood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  as.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
ls.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DSSEHAM. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  Sc  Pattern 
sheet. post  free.  MONOGRAMS: 
o-lettcr.is.  each;  3-lettex.2s.each. 
Full  name  in  neat  type,  is.  4 'i- 
each,  complete  with  box,  pad. 
and  ink.  Postage,  3d  extra.— J. 
BERKLEY,  Livery  Street.  Bir- 
minglum. 


A  FRAGRANT  CUP 

DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

S#ld  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


NOTICE.— A  Magnificent  La^ge  Picture  ill  ColOUTB,  entitled  “  Rose,  Sham¬ 
rock,  and  Thistle,99  by  George  Joy,  painter  of  “  Nelson  s  First  Farewell” 
and  Four  Cartoons  by  Harry  Furniss,  reproduced  in  Colours,  are  given  with 

y  tt  x-  :es  ■of  £  13  e s 

For  CHRISTMAS,  1892.  Now  Ready,  price  Is. 

The  Text  of  the  Annual  is  entitled  “  The  New  Babylon  ;  or,  the 
Bream,  the  Demolition,  and  the  Democracy.” 

It  is  illustrated  throughout  by  Harry  Furniss. 

CASSELL  &  COMPANY,  Limited,  Lsdgate  Hilt,  Loudon. 


Mechanics  of  Every  Class  who  u-ant 

BEST  QUALITY  TOOLS 

should  send  to 

HnODODM  8’ High  street) 

■  UODUnll?  SOUTHAMPTON. 

List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  6d., 
which  sum  is  allowed  off  first  order  for  10s.  or  upwards.  


FRETWORK  AND  CARVING! 


HIGHEST  AWARD— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS,  VARNISH,  HINGES,  LOCKS, 

And  all  Fittings  for  Fretwork  Articles . 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

Th.e  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/-, 

Strip  Iron  for  Bent  Iron  Work,  f",  7d.,  8d.,  9d.  per  lb. 

All  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVINC,  JOINERY,  PICTURE  FRAMING,  REPOUSSE,  EMBOSSED 
LEATHER,  BURNT-WOOD,  AND  BENT  IRON  WORK. 

Our  enlarged  Catalogue ,  acknowledged  the  mDst  complete ,  with  over  19000 
or  Pip*  luck.  Illustrations  and  Miniature  Designs ,  free  for  6d . 

RGER  BROS.,  SETTLE,  Y 


ISfl.  783,  Wall  Bracket 
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WORK  WORLD. 

The  Electric  Railway  from  Brighton  to 
Rottingdean  will  be  nearly  four  miles  in 
length.  *  * 

The  present  year’s  hop  harvest  shows  a 
large  diminution  over  that  of  1891.  Query, 
Will  the  brewing  industry  suffer  in  con¬ 
sequence,  or  will  more  chemicals  be  used  ? 

*  •* 

Some  of  the  buildings  of  the  Chicago 
Exhibition  are  painted  by  machines,  which 
spray  the  paint  upon  the  surfaces  to  be 
covered. 

*  * 

Toy-making  is  an  industry  which  ought 
to  be  fostered  in  England.  The  recent  show 
at  the  Aquarium  proved  how  much  money 
leaves  this  country  for  articles  of  this 
■description  made  for  the  most  part  in 
Germany. 

#  * 

At  the  Newfoundland  seal  fisheries  this 
season  the  capture  of  seals  has  been  an  un¬ 
precedented  success.  Three  Dundee  steamers 
alone  have  caught  no  less  than  83,000  seals, 
of  the  value  of  £40,000.  The  sealskin  in¬ 
dustry  this  year  therefore  promises  to  be 
exceptionally  brisk. 

*  * 

A  subterranean  city  has  been  discovered 
in  Siberia  near  Karki,  on  the  right  bank  of 
the  Amu-daria.  Its  streets  are  described  as 
regular,  and  laid  out  in  a  series  of  great 
caverns.  A  large  assortment  of  pottery 
and  metal- work  has  already  been  brought  up. 
*  # 

A  new  alloy  of  gold  and  cadmium,  of 
definite  composition  (Au.  Cd.),  has  been  dis¬ 
covered.  It  is  silver-grey  in  colour,  very 
brittle,  and  exhibits  a  crystalline  fracture. 
Cold  acids  have  no  action  upon  it,  but  hot 
nitric  or  hydrochloric  acid  dissolve  out  the 
cadmium,  leaving  the  gold. 

#  * 

Eluorsulphonic  acid  is  a  new  acid,  isolated 
by  Professor  Thorpe  and  Mr.  Kirman,  of  the 
composition  S02(OH)F,  and  obtained  by 
the  action  of  hydrofluoric  acid  on  sulphur 
trioxide.  It  is  a  colourless,  mobile  liquid, 
fuming  when  exposed  to  air.  It  reacts  with 
water  with  almost  explosive  violence. 

*  * 

An  alloy  of  silver,  cadmium,  and  zinc  has 
recently  been  tried  for  silver-plating  by 
electro-depositing.  This  alloy  is  more  costly 


than  the  ordinary  alloy  of  silver  and  copper, 
but  it  is  said  to  work  well  and  show  greater 
resistance  to  abrasion  and  less  liability  to 
tarnish  than  the  latter. 

*  * 

The  saw  is  an  instrument  of  great  antiquity, 
its  invention  having  been  attributed  to 
Daedalus,  who,  having  divided  a  piece  of 
wood  with,  the  jaw  of  a  serpent,  was  led  to 
imitate  the  teeth  in  iron.  St.  Jerome  alludes 
to  the  use  of  a  circular  saw,  and  Pliny 
mentions  the  use  of  a  saw  in  cutting  build¬ 
ing  stones  in  ancient  Belgium. 

*  * 

Some  experiments  have  recently  been  made 
on  copper  hardened  by  a  process  re-discovered 
by  the  French-Canadian  blacksmith,  Allard. 
Bullet-proof  sheets  of  copper  are  reported  to 
have  been  tested  with  eminently  successful 
results,  and  it  is  stated  that  Allard  has  pro¬ 
duced  by  his  process  a  copper  razor  equal  in 
edge  and  temper  to  the  best  article  of  the 
Sheffield  manufacture. 

*  # 

Steel  tubes  for  boilers  are  being  largely 
used  to  the  displacement  of  copper.  This 
movement  started  a  few  years  back  when  a 
copper  “  ring  ”  raised  the  price  of  that  metal 
abnormally  for  a  time.  A  *  in.  steel  tube, 
with  a  £  in.  bore,  can  be  drawn  to  sustain  a 
pressure  of  1,000  lb.  per  square  inch  ,  the 
cost  is  less  than  that  for  copper,  and  the 
durability  is  quite  as  great. 

*  * 

An  association  has  been  formed  in  London 
to  promote  the  use  of  anthracite  coal  in 
private  houses.  This  coal  is  smokeless,  it 
requires  upright  bars,  and  is  rather  more 
difficult  to  light  than  the  softer  kinds  of 
coal.  A  fire-clay  back  to  the  fireplace  is  also 
necessary.  When  once  lit  the  householder 
has  a  bright,  clear  fire,  no  smoke  or  soot,  and 
one  which  makes  little  dust  and  will  keep  in 
all  night,  and  cost  no  more  than  ordinary  coal. 
*  * 

A  new  fruit  which  has  been  produced  is  a 
hybrid  between  the  gooseberry  and  the 
black-currant.  The  bush  resembles  a  goose¬ 
berry  bush  with  currant-like  leaves,  and  the 
fruits  are  like  small  gooseberries  in  bunches 
of  two  to  four  on  a  stalk.  The  fruits 
are  seedless,  of  the  size  of  black-currants, 
coloured  like  a  red  gooseberry,  and  beset  with 
fine  hairs.  Spines  are  absent.  They  taste 
like  gooseberry  and  black-currant  mixed. 


A  fire-damp  detector,  which  will  indicate 
proportions  of  gas  in  air  as  low  as  0'1  per 
cent.,  has  been  designed  by  M\  Chesnau, 
secretary  of  the  French  Fire-damp  Company. 
The  apparatus  is  in  the  form  of  a  safety- 
lamp,  burning  alcohol,  and  the  difference  in 
brightness  between  the  halo  or  ring  due  to 
the  fuel  and  the  alcohol  flame  is  rendered 
more  perceptible  by  adding  a  little  chloride 
of  copper  to  the  alcohol ;  this  tinges  the 
flame  with  green,  while  it  gives  the  rings  a 
greenish-blue  colour. 

■*  m 

Although  platinum  is  found  in  the  ser¬ 
pentines  of  Brazil  and  the  Cordilleras,  Russia 
has  hitherto  held  a  monopoly  of  that  mate¬ 
rial,  and  the  only  working  layers  are  those 
in  the  Ural.  The  platinum  is  found  in  beds 
which  are  frequently  auriferous,  and  often 
covered  with  layers  of  peat.  The  annual  pro¬ 
duction  during  the  past  twelve  years  has 
been  about  four  tons.  The  demand  has 
increased  in  late  years  on  account  of  its 
adoption  for  electrical  and  chemical  indus¬ 
tries.  #  # 

In  China  the  stones  of  various  fruits  and 
shells  of  nuts  are  cleaned,  dried,  and  carved 
into  ornaments  of  the  most  graceful  kind. 
The  stones  are  selected  with  care,  and  dried 
at  such  a  heat  as  will  not  cause  them  to  crack 
or  sprout.  The  design  is  then  blocked  out 
and  the  kernel  extracted.  A  second  treat¬ 
ment  now  takes  place  to  dry  the  interior  of 
the  stone,  as  well  as  to  prevent  its  fine  lining 
from  decay.  The  designer  then  completes 
his  outline,  and  after  assistants  have  worked 
it  out,  puts  in  the  finishing  touches,  after 
which  the  perfected  carving  is  cleaned  and 
polished,  or  oiled  or  waxed. 

*  # 

It  is  very  important  that  the  live  load  on 
bridge  floors  and  those  in  buildings  should 
be  accurately  determined.  It  has  been  usual 
to  assume  1201b.  per  square  foot  as  the 
maximum  load  for  road  bridges,  though 
architects  allow  14  cwt.  per  square  foot  as 
the  load  on  the  floors  of  public  buildings. 
Professor  Kernot  has  been  experimenting 
upon  this  subject,  filling  an  empty  deck¬ 
house  with  fifty-eight  Irish  labourers  of 
known  weight ;  this  showed  a  load  of  147'4lb. 
per  square  foot.  This  figure  has  been  cor¬ 
roborated  by  other  experiments,  so  for  safety 
the  weight  of  a  crowd  should  be  taken  as 
150  lb.  per  square  foot. 
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SWEDISH  WEAVING. 

BY  COUNTESS  HAMILTON  AND  MISS  CLIVE 
BAYLEY. 

Looms  and  their  Implements. 
There  are  three  principal  heads  under 
which  we  may  class  the  material  required 
in  the  art  of  weaving  :  First,  the  loom  and 
all  its  various  implements ;  secondly,  the 
warps  ;  thirdly,  the  woofs. 

The  looms  and  all  materials  may  be  ob¬ 
tained  from  Messrs.  Newman,  of  Newman 
Street,  Oxford  Street ;  or  Miss  Dannfelt, 
102,  Haverstock  Hill.  We  will  first  de¬ 
scribe  the  loom  and  all  that  belongs  to  it, 
and  will  confine  our  attention  to  looms 
suitable  for  drawing-room  and  household 
weaving. 

The  Gobelin  loom  is  the  primitive  form. 
It  is  the  simplest  to  work  and  to  under¬ 
stand,  but  at  the  same  time  it  is  the  one 
which  demands  and  admits  of  the  most 
artistic  use.  Its  very  name  suggests  the 
tapestry  which  is  so  famous,  and  in  which 
women  of  ancient  days  recorded  in  the 
earliest  ages  the  achievements  of  their  hus¬ 
bands  and  sons  on  the  battle-field.  It  con¬ 
sists  of  a  two-legged  simple  upright  wooden 
frame,  with  two  beams,  and  with  the  warp 
running  from  bottom  to  top. 

In  a  later  chapter  we  will  describe  the 
threading  of  the  warp  on  to  the  loom  and  its 
manipulation.  The  only  implements  used 
with  this  loom  are  the  wooden  bobbins, 
similar  in  shape  to  those  used  in  pillow 
lace  making.  On  these  bobbins  the  mate¬ 
rial  for  the  woof  is  wound,  and  it  is  worked 
off  them  into  the  warp. 

These  looms  are  suitable  for  drawing-room 
occupation  only,  and  cannot  ever  be  really 
used  for  domestic  purposes.  No  one  but  a 
very  expert  weaver  could  make  a  livelihood 
out  of  it ;  but  from  an  artistic  point  of 
view  nothing  could  be  more  attractive  as 
an  accomplishment,  or  more  satisfactory  in 
its  result  than  this  form  of  weaving. 

For  the  Gobelin  loom  an  ordinary  low 
drawing-room  chair  is  the  most  comfortable. 
This  loom  is  shown  (Fig.  1)  as  drawn  by 
Froken  Tersmeden,  who  has  kindly  illus¬ 
trated  this  paper. 

The  ordinary  treadle-loom,  which  can  be 
used  for  all  sorts  of  weaving,  is  a  far  more 
complicated  affair.  It  is,  however,  on  the 
other  hand  a  far  more  useful  machine  than 
the  Gobelin  or  tapestry-loom.  Plain  weav¬ 
ing,  art  weaving,  homespuns  for  household 
or  charitable  purposes,  ornamental  or  church 
draperies  and  linen,  and  every  material  in 
silk,  cotton,  or  thread,  can  be  made  in  this 
loom ;  and  it  has  this  advantage  :  that 
though  the  actual  cost  of  production  is 
perhaps  little  less  than  what  would  be  paid 
for  them  ready  made,  the  quality  of  hand- 
woven  goods  is  always  superior  in 
strength  and  durabilityto  machine- 
made  materials. 

The  treadle-loom  is  formed  thus : 

— (1)  A  square  wooden  frame  (see 
a  b  c  d),  standing  on  four  feet. 

It  is  necessarily  much  more  cum¬ 
bersome  in  form  than  an  ordinary 
Gobelin  loom.  The  smallest  ones 
may,  however,  be  placed  in  a 
drawing-room,  and  are  both  pic¬ 
turesque  and  useful  objects.  (2) 

A  round  wooden  beam  (a)  swung  on  a  pivot 
between  the  two  back  legs  of  the  frame  On 
this  beam  the  warp  is  wound  preparatory 
to  threading  the  loom.  It  is  called  the 
warp-beam.  (3)  A  cogged  wheel  (6)  of  wood 
or  iron  regulates  the  winding  of  the  warp. 
This  is  fitted  with  a  handle,  which  is  so  placed 


The  treadles areconnected  with  (6)  the  heedle- 
sticks  in  a  manner  to  be  described  later  on, 
together  with  details  about  the  heedles,  not 
figured  in  this  \iew.  These  heedle-sticks 
are  again  attached  to  (7)  a  flat  wooden  bar 
across  the  frame,  and  fitted  with  small 
grooved  wheels,  round  which  string  loops 
again  fasten  on  to  pegs,  which  are  attached 
to  the  heedle-sticks.  (7a)  Four  pegs  or 
jacks,  on  which  to  fasten  the  heedles.  (8) 
The  fly  is  composed  of  two  flat  laths  and 
two  grooved  bars,  of  which  the  lowest  is 
firm,  and  connects  the  laths.  The  other  bar 
slides  up  and  down  the  laths  at  the  weaver’s 
pleasure.  Into  this  fly  slips  the  reed,  of 
which  more  hereafter.  The  ffy  hangs  from 
the  top  of  the  frame  by  a  bar  across  it,  or 
stands  upright  from  the  bottom  of  the 
frame.  In  either  case  it  must  be  towards 
the  frout  of  the  loom,  and  straight  before 
the  weaver,  for  all  the  threads  of  the  loom 
must  pass  through  it.  It  swings  on  a 
movable  pin,  and  is  used  to  press  together 
evenly  the  threads  of  the  woof.  (9)  The 
chair  on  which  the  weaver  sits  is,  in  larger 
looms,  generally  affixed  to  the  stand  of  the 
loom.  (10)  Several  loose  rods  and  laths 
used  in  setting  the  web. 

The  implements  necessary  to  weaving, 
but  not  generally  sent  with  the  loom  unless 
ordered,  are  : — 

(1)  The  Reed  (Fig.  3). — This  is  made  of 
steel  or  of  wood,  or  of  both.  Generally  it 
is  a  wooden  frame,  long  and  narrow,  into 
which  are  fixed  thin  bars  of  steel.  It  fits, 
as  we  have  said,  into  the  fly,  and  through 
the  interstices  1  etween  its  bars  all  the 
threads  of  the  warp  must  pass.  Therefore 
it  is  necessary,  in  ordering  a  loom,  to  order 
at  the  same  time  several  sizes  of  reeds,  for 
the  meshes  required  will  vary  according  to 
the  material  used. 

(2)  The  Shuttle  (Fig.  4).— This  is  made  of 
wood,  and  is  in  shape  somewhat  like  a  boat. 
It  is  one  of  the  more  difficult  models  used  in 
the  wood  slujd,  as  it  is  difficult  to  produce 
accurately  the  double  curve,  which  is  both 
graceful  and  also  necessary  for  the  swift 
throwing  of  the  shuttle.  The  centre  of  the 
shuttle  is  a  deep  well.  A  little  bit  of  ivory 
is  often  fitted  at  either  end  of  the  hollow  ; 
and  at  the  right  end,  when  the  shuttle  is 
held  as  here  pictured,  a  little  spring  allows 
a  pin  to  be  fitted  in,  on  which  the  bobbin  is 
placed.  There  is  always  a  round  hole  m 
the  side  of  the  well  of  the  shuttle,  through 
which  the  thread  off  the  bobbin  is  passed, 
and  this  hole  must  always  be  held  towards 
the  weaver.  The  ends  of  the  shuttle  are 
tipped  with  metal,  so  as  to  pass  through  the 
web  without  catching.  The  weaver  makes 
her  own  bobbins  (j)  out  of  ordinary  paper 

C  (note-paper  or  brown  paper  is  used  for  the 
purpose).  Theweaver  generallyhas  a  bobbin 
machine  with  her  loom  (Fig.  5). 

(3)  The  Tenter  (Figs.  6  and  6a). 
—This  instrument  is  used  for 
stretching  the  material  in  weaving, 
and  to  prevent  its  width  contract¬ 
ing.  Its  action  explains  the  mean¬ 
ing  of  the  expression,  “  Kept  on 
tenterhooks.”  It  consists  of  two 
separate  pieces,  of  the  shape  to  be 
shown  later  on.  They  are  tipped 
with  brass  at  their  broad  ends, 
and  are  also  spiked,  so  as  to 
fasten  into  the  web.  When  in 
use  they  are  tied  together  with  string, 
which  is  passed  through  the  holes  of  the 
lower  piece  and  between  the  wooden  teeth 
of  the  upper  one.  There  are  several  holes 
in  the  one,  and  several  teeth  in  the  other, 
and  the  weaver  can  regulate  the  width  re¬ 
quired  by  altering  the  position  of  the  string. 


Fig.  2. — Swedish  Hand-loom — A  BCD,  Frame  ;  a,  Warp-beam  ;  5,  Cog¬ 
wheel  of  Warp-beam  ;  e.  Cloth-beam  ;  d.  Cog-wheel  on  Cloth-beam  ; 
e,  Treadles  ;  /,  Bar  ;  g,  Grooved  Wheel ;  h.  Jacks  ;  i.  Fly. 


be  described  later.  Other  parts  are  a  wooden  j 
bar  running  across  the  loom,  parallel  with 
the  beams,  and  close  above  the  warp-beam  5 
(a);  and  another  similar  bar,  not  seen  in  this  j 
view  of  the  loom.  (5)  The  treadles,  which  ; 
may  be  any  number  beyond  two  (that  num¬ 
ber  being  sufficient  for  all  plain  weaving). 


that  the  weaver  can  reach  and  turn  it  from 
her  seat.  (4)  The  corresponding  beam  (c), 
placed  a  little  way  from  the  front  of  the 
frame,  and  also  fitted  with  a  wheel  (d),  which 


Fig.  1.— Gobelin  Loom. 

has  several  spikes,  used  as  handles.  This  is 
the  cloth-beam.  The  warp  is,  when  the  loom 
is  threaded,  fastened  on  this  beam,  as  will 


No.  I0G — December  17,  1892.] 


WORK. 


627 


The  tenter  is  kept  firm  by  a  small  brass 
catch. 

(4)  Warp-laths.  —  Several  laths,  about 
1|  in.  broad  and  -J-  yard  long,  tipped  at  one 
end  with  block  of  wood  1  in.  high  These 
are  all  the  implements  necessary  if  the  loom 
is  bought,  as  may  be  done,  with  the  warp 
ready  wound ;  but  if  the  weaver  makes 
her  own  warp  the  following  apparatus  is 
necessary  :  — 

(1)  Bobbins. — These  may  be  either  wooden 
ones — in  which  case  they  are  like  two  or 
sometimes  three  long  wooden  frames,  placed 
one  inside  the  other  ;  they  may  be  about 
18  in.  high  and  about  1  yard  in  circumfer¬ 
ence — or  they  may  be  made  like  those  used 
in  the  shuttle  (of  paper),  only  much  larger, 
the  whole  length,  in  fact,  of  the  winding- 
pin,  and  thicker  in  proportion. 

(2)  A  Winder  is  also  useful,  but  it  may 
be  dispensed  with  if  the  weaver  can  employ 
a  friend  to  hold  the  skein, 
as  for  knitting.  When  the 
skein  is  wound  off  the  winder 
on  to  the  bobbins  (the 
wooden  bobbins  can  hold 
as  many  skeins  as  necessary, 
but  paper  ones  naturally 
only  take,  at  the  most,  one 
skein),  the  bobbins  are  ready 
for  use. 

(3)  The  Winding-stand. — 

In  any  case  these  bobbins 
must  be  placed  on  a  wind¬ 
ing-pin.  The  “shuttle  bob¬ 
bin-winder  ”  (Fig.  5)  comes 
in  useful  again  for  these 
warp  paper  bobbins,  but  for 
the  wooden  bobbins  a  stand 
with  an  axle  and  handle  is 
necessary  for  winder. 

(4)  The  Bobbin,  T.- — This 
takes  the  place  of  the  ceiling 
in  a  peasant’s  cottage.  It  is 
usual  in  cottages  to  fasten 
iron  loops  into  the  ceiling, 
and  the  warp  from  each 
bobbin  is  passed  through 
one  loop.  The  T  is  just  a 
T-shaped  stand,  raised  on  a 
firm  foot,  and  fitted  with 
similar  iron  eyelet-holes. 

There  are  several  eyelet- 
holes  in  the  T,  and  you  can, 
if  you  like,  use  as  many 
bobbins  as  there  are  holes. 

The  warp-winder  sits  by  the 
T,  and  holds  in  her  hands 


thin,  flat  instrument,  with  a  crook  at  the 
end  of  it,  and  will  be  illustrated  later  on. 
Its  use  is  to  pull  the  warp  through  the 
meshes  of  the  reed  when  the  warp  is  being 
threaded. 

(7)  Shade- sticks . — Thin  pieces  of  wood, 
about  1  in.  wide  and  as  long  as  the  loom  is 
broad.  They  are  used  to  keep  the  warp- 
threads  in  their  places — by  no  means  an 
easy  task  without  them. 

(8)  The  Heedles. — It  is  possible  to  make 
these  latter,  and  they  are  hardly  to  be 
called  implements.  There  are,  it  is  true, 
stocks  on  which  these  heedles  can  be  made, 
and  a  good  weaver  ought  of  course  to  know 
how  to  make  them  ;  but  it  is  as  unnecessary 
to  make  them  as  to  carve  your  own  shuttle 
in  slojil  woodwork.  They  should  be  ordered 
ready-made  with  each  loom.  They  cost  a 
few  pence  for  every  hundred,  and  2,000  of 
them  are  the  allowance  to  every  loom,  as 


Fig.  5. 


light  sticks  are  wanted,  round  or  flat — bam¬ 
boos  are  very  suitable,  as  they  are  light  and 
strong.  For  this  purpose  the  sticks  must 
be  very  firm.  These  sticks  are  required  for 
the  first  method  of  weaving  Opphemta, 
suitable  for  small  looms  and  for  amateur 
weavers  with  whom  time  is  not  an  object. 

Opphemta,  however,  can  be  much  more 
easily  and  quickly  managed  with  an  entirely 
separate  apparatus,  which  must  be  fixed 
with  screws  to  the  top  of  the  loom,  and 
which  requires  rather  a  larger  loom,  and  is 
therefore  better  adapted  to  business  estab¬ 
lishments,  where  there  is  more  space  and  a 
greater  need  for  despatch.  It  consists  (as 
will  be  seen  in  the  chapter  on  that  style  of 
weaving)  of  frames  fitted  with  reels  and 
grooved  wheels,  connected  together  by 
strings  coming  up  from  the  heedle-sticks, 
and  these  latter  are  brought  forward  and 
attached  to  little  handles,  which  are  within 
easy  reach  of  the  weavers. 
The  number  of  the  handles, 
of  the  grooved  wheels,  of 
the  reel's,  and  of  the  extra 
heedle-sticks  (which  must 
also  be  prepared  for  this 
work)  must  all  be  the  same, 
and  certainly  not  less  than 
twenty  should  be  provided  ; 
or,  to  speak  more  correctly, 
twenty  pairs  of  heedle-sticks, 
for  there  are  always  two 
heedle-stieks  for  each  set  of 
heedles. 

The  number  of  hecdla- 
sticks,  reels,  wheels,  and 
handles  in  use  at  any  one 
time  depends  upon  the  pat¬ 
tern  of  Opphemta  woven. 


LOCOMOTIVE  SMOKE 
CONSUMERS. 


Swedish  Weaving.  Fig.  3.— Reed.  Fig.  i— Shuttle  and  Bshhin.  Fig.  5.— Bobbin 
Machine.  Figs.  6  and  6A.— DiUerent  kinds  of  Tenters.  Fig.  7.— Warp-lath. 
Fig.  8. — Heedle  and  Stock. 


all  the  threads.  Woman  is 
often  pictured  as  holding  in  her  hands  the 
threads  of  destiny.  She  here  holds  in  her 
hands  all  the  threads  which  run  up  to  the 
warper. 

(5)  The  Warper. —This  is  formed  by  a 
cubical  frame  bobbin,  exactly  like  the 
one  already  described,  only  on  a  much 
larger  scale.  It  is  fitted  with  an  upright 
axle,  on  which  the  bobbin  is  turned  by  the 
weaver  with  her  hand.  It  has  fixed  wooden 
pegs,  round  which  the  threads  held  by  the 
warp-winder  are  tied.  The  warper,  when 
not  required,  can  be  folded  together ;  other¬ 
wise  it  occupies  too  much  space. 

These  are  all  the  instruments  or  imple¬ 
ments  required  for  plain  weaving,  and  these 
descriptions  apply  to  all  looms  for  hand 
weaving  ;  for  however  different  in  size,  and 
occasionally  in  the  details  of  construction 
they  may  look,  the  general  principle  of  con¬ 
struction  is  the  same  as  is  here  given. 

Implements  not  absolutely  necessary, 
but  convenient  to  have  for  weaving  : — ■ 

(6)  The  Reed  Hook  (Fig.  9). — This  can  be 
made  of  wood  or  ivory.  It  should  be  a  very 


the  finest  web  seldom  has  more  threads  than 
this,  each  heedle  holding  a  thread.  The 
heedle  itself  is  generally  made  of  coarse 
cotton,  and  consists  of  three  loops.  Into 
the  top  and  lowest  loop  passes  a  heedle- 
stick  ;  through  the  small  loop  in  the  centre 
passes  the  warp  before  it  goes  into  the  mesh 
of  the  reed.  The  necessity  for  the  heedles 
ail  to  be  even  in  length  is  obvious  ;  other¬ 
wise  the  threads  would  all  pass  through  at 
uneven  heights,  and  the  whole  web  be  in 
confusion. 

The  heedle  and  the  stock  for  making  it  is 
shown  in  Fig.  8.  Should  tne  weaver  aspire 
to  make  her  own,  the  only  rule  beside  that 
of  perfect  evenness  is  to  tie  the  knots  of 
the  heedle  so  that  the  knots  should  not 
slide. 

The  implements  used  for  art  weaving  are 
shade-blades  (two  or  three  in  number).  They 
must  be  as  long  as  the  loom  is  broad,  and 
about  4  in.  wide,  and  either  rounded  or 
pointed  at  the  ends,  so  as  to  divide  the 
threads  and  pass  easily  between  them. 

For  Opphemta  some  thirty  or  forty  very 


Thf  Pennsyl 
lines  r  re  fitting  to  their 
locomotives  a  smoke-pre¬ 
venting  device  which  might 
well  be  adopted  on  London 
systems.  The  fire-boxes  are 
fitted  with  the  usual  steam- 
jet  entering  both  the  front 
and  rear,  but  instead  of 
carrying  air  in  with  the  jet 
which  is  taken  from  the 
atmosphere,  pipes  are  car¬ 
ried  to  the  ash-pan,  and  the 


air  taken  from  directly  beneath  the  grates. 
The  object  of  this  is  to  avoid  carrying 
comparatively  cold  air  directly  into  the 
fire-box,  which  must  detract  to  some  extent 
from  the  heat  of  the  box.  This  will  also 
lessen  any  tendency  which  the  air  might 
have  to  condense  the  steam  and  produce 
moisture  in  the  fire-box.  A  blower  is 
placed  in  the  smoke-stack  to  operate  in 
connection  with  the  arrangement,  the  open¬ 
ing  of  one  valve  in  the  cab  throwing  them 
both  into  operation.  It  is  the  intention  to 
use  this  attachment  only  within  the  city 
limits,  where  the  smoke  produced  is  a  nui- 
sauce,  and  for  this  reason  it  is  not  made 
automatic,  but  is  thrown  in  and  out  of 
operation  by  the  use  of  a  globe  valve.  The 
device  has  been  carefully  tested,  and  ap¬ 
pears  to  be  effective  in  preventing  the 
emission  of  heavy  black  smoke,  and  the 
engines  are  all  being  equipped  with  it  as 
fast  as  practicable.  If  only  this  or  some 
better  system  could  be  employed  upon  our 
underground  railway  lines,  travelling  upon 
these  routes  would  be  much  more  pleasant. 
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NEW  DEPARTURE  IN  PHOTOGRAPHIC 
LENSES. 

A  photograph  of  Mont  Blanc,  taken  from 
a  distance  of  fifty-six  miles,  is  calculated  to 
excite  the  wonder  and  curiosity  of  photo¬ 
graphers  in  no  small  degree.  Hitherto,  ex¬ 
cept  in  one  or  two  cases  which  we  need  not 
consider,  it  has  always  been  assumed  that 
to  obtain  on  the  focussing  screen  an  image 
larger  than  another  necessitated  the  use  of  a 
longer  focus  lens  and  a  longer  extension  of 
the  camera  ;  in  fact,  that  the  size  of  the 
image  was  proportional  to  the  focal  length 
of  the  lens.  That  this  need  not  always  be 
the  case  is  shown  by  the  introduction  by 
Mr.  Dallmeyer,  at  the  close  of  1891,  of  the 
tele-photographic  lens,  a  rough  account  of 
the  principles  of  which  we  propose  to  give. 

If  we  consider  the  diagrams  given  below, 
which  represent  a  beam  of  rays  being 
brought  to  a  focus  on  a  plate,  first  by  means 
of  an  ordinary,  and  secondly  by  means  of  the 
new  lens,  it  will  be  seen  that  the  parallel  rays 
(r,  r,  Fig.  1),  for  example,  passing  through 
the  lens  (a,  Fig.  1)  undergo  refraction  and 
become  convergent,  and  upon  the  amount  of 
this  refraction  depends  the  focal  length  of 
the  lens,  and  consequently  the  size  of  the 
image.  But  in  the  case  of  the  second 
diagram,  which  illustrates  the  principle  of 
the  tele-photographic  lens,  in  which,  be¬ 
tween  a  and  the  plate,  p  l,  there  has  been  in¬ 
serted  a  negative  lens,  B,  the  effect  of  which 
is  to  cause  t  he 
rays  which 
have  passed 
through  a  to 
become  less 
converge  n  t, 
the  result  ob¬ 
tained,  as  far 
as  the  size  of 
the  image  is 
concerned,  is 
the  same  as 
would  be  got 

by  the  employment  of  an  ordinary  lens  in 
the  position  shown  by  the  dotted  lines 
(Fig.  2). 

To  use  the  new  lens,  the  camera  is 
racked  out  until  the  focussing  screen  is 
in  the  position  which  it  is  thought  best 
it  should  occupy,  and  the  focussing  is 
the 


lens  being  to  give  the  positive  lens  an 
imaginary  position  at  a  considerable  dis¬ 
tance  outside  the  camera,  as  shown  in  Fig.  2, 
in  estimating  the  rapidity  the  focal  length 
must  be  measured  from  this  imaginary  posi¬ 
tion,  and  it  is  consequently  advisable  to 
employ  as  rapid  a  lens  as  possible  for  the 
front  or  positive  part  of  the  combination,  or 
very  long  exposures  will  be  necessary.  It 
is  found  in  practice  that  the  front  lens 


Fig.  1. — Formation  of  Image  by  an  Ordinary  Lens. 

may  be  any  ordinary  photographic  objective 
of  large  aperture,  the  “  portrait  ”  type  being 
preferable. 

We  have  seen  very  presentable  photo¬ 
graphs  taken  with  an  ordinary  Petzval  por¬ 
trait  lens,  by  interposing  between  it  and  the 
plate  the  back  lens  of  an  opera-glass,  which 
was  fitted  in  a  cardboard  tube  attached  to 
the  inside  of  the  front  of  the  camera,  the 
focussing  being  done  with  the  rack  and 
pinion  of  the  portrait  lens  ;  but  this  form 
of  instrument  is  not  as  satisfactory  as  might 
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done  by  varying 
the  positive 
and  negative 
lenses.  This  ,  _ 
is  the  method 
recommended 
by  Mr.  Dali 
meyer  himself, 
who  has 
pointed  out 
that  under  cer¬ 
tain  circum¬ 
stances  it  be¬ 
comes  abso- 


Fig.  2.— Diagram  illustrating  the  Principles  of  the  Tele-photographic  Lens  (compare  Fig.  1). 


be  wished,  any  slight  optical  defect  being 
exaggerated  in  proportion  to  the  size  of 
the  image  chosen.  Mr.  Dallmeyer  has  con¬ 
structed,  however,  a  series  of  negative  com¬ 
binations  which  can  be  employed  with  his 
rapid  short  focus  portrait  lenses,  which  the 
introduction  of  the  modern  dry  plate  has, 
until  now,  rendered  to  a  certain  extent  useless. 


distance  between 


i  •pruiry 

Fig.  3.— Diagram  showing  Conditions  rendering  the  Movement  of  the  Screen  necessary  for  focussing  the  linage 

formed  by  Tele-photographic  Lenses. 


lately  necessary  ;  as,  for  instance,  in  the  case 
shown  diagrammatically  below  (Fig.  3).  Here 
it  is  supposed  the  camera  has  been  focussed 
for  parallel  rays  ;  if  then  it  is  attempted  to 
focus  for  a  Dear  object,  as  shown  by  the 
dotted  line,  it  will  be  found  impossible  by 
any  variation  of  the  position  of  the  focussing 
screen,  since  the  rays  will  leave  the  negative 
lens  diverging.  By  increasing  the  distance 
between  the  positive  and  negative  lenses 
however,  it  will  be  seen  that  the  near  object 
can  be  focussed  without  any  movement  of 
the  plate. 

It  should  be  borne  in  mind  also  that  the 
effect  of  the  introduction  of  the  negative 


Ticket  Cement.  —  A  cement  to  stick 
tickets  on  ironwork  and  tin,  that  will  stand 
water,  can  be  made  by  mixing  a  little  rye 
meal  with  a  solution  of  glue  and  water 
and  a  little  Yenetian  turpentine,  but  the 
cement  must  not  be  made  too  thick.  If  too 
thick,  thin  with  the  Yenetian  turpentine. 

A  fine  blue  tint  can  be  produced  upon 
polished  steel  articles  by  placing  them  in  a 
shallow  tray  filled  with  dry  common  lime, 
and  heating  them  until  they  become  the 
colour  required,  after  which  leave  them  to 
cool  of  their  own  accord.  This  recipe 
should  prove  useful  to  many  correspondents 
who  have  inquired  for  a  steel  tint. 


CHEMICAL  APPARATUS:  HOW  TO 
MAKE  AND  USE  IT. 

BY  H.  B.  STOCKS. 


Syphoning  of  Liquids — Syphons  made  from 
Glass  Tube— Method  of  Poueing  Liquids 
—Glass  Rods  :  Method  of  Making — Auto¬ 
matic  Filtration  and  Washing  —  Wash- 
bottle  :  How  Made  and  Used — Supports 
for  Test-tubes — How  to  hold  Test-tube — 
Wire  Support  for  Tube  —  Tinplate  Clip 
for  Tubes  —  Test-tube  Stand  —  Cleaning 
Tubes  and  Apparatus— Test-tube  Brush- 
Test  -  tube  Cleaner  —  Bulb  -  tubes  :  How 
Made  and  Used  —  Wire  Holders  for 
Candles  for  Determining  Tropbrties  of 
Gases. 

In  my  last  paper  I  pointed  out  the  methods 
used  by  chemists  for  the  filtration  of  liquids 
containing  solid  matters  suspended. 

Now,  in  the  case  of  liquids  containing 
solid  matter  which  subsides  on  standing, 
the  clear  liquid  may  be  syphoned  from  the 
vessel,  thus  avoiding  filtration,  except  for 
the  last  small  quantity.  The  syphon  shown 
at  Fig.  1  is  a  simple  bent  glass  tube,  one 
limb  of  which  is  longer  than  the  other.  The 
syphon  is  filled  with  water,  and,  keeping  a 
finger  on  each  end,  inverted  with  the  short 
limb  in  the  liquid  which  it  is  intended  to 
syphon  away.  A  small  piece  of  rubber  tube 
and  a  pinch-cock  placed  upon  the  longer 
limb  will  be  convenient  for  regulating  the 
flow  of  the  liquid. 

The  syphon  seen  at  Fig.  2  can  be  readily 
made,  and  will  be  found  very  useful.  It 

consists  of  a 
piece  of  glass 
tube,  %  in.  in 
diameter,  4  in. 
long,  one  end 
being  drawn 
to  a  point.  In 
the  other  end 
two  tubes,  a 
and  b,  are 
placed,  and 
sealed  with 
cement,  the 

end  of  a  being  longer  than  B.  By  placing 
a  in  the  liquid,  and  sucking  at  b,  a  little  of 
the  liquid  is  sucked  over,  and  this  com¬ 
mences  the  work  of  the  syphon.  This  will 
do  for  corrosive  liquids. 

At  Fig.  3  is  seen  the  method  of  pouring  a 
liquid  on  to  a  filter,  or  from  one  vessel  to 
another,  by  means  of  a  glass  rod.  The 

vessel  contain¬ 
ing  the  liquid 
is  slightly 
greased  on  its 
outside  edge 
at  the  place  it 
is  intended  to 
pour  from;  a 
glass  rod  is 
then  held 
against  the 
edge  of  the 
vessel  and  over 

the  filter-paper.  The  liquid  then  flows 
down  the  glass  rod,  even  though  it  may  be 
considerably  inclined,  and  not  a  drop  is  lost. 
This  is  an  essential  point  in  analysis. 

Glass  rod  may  be  bought  in  lengths  of 
various  thicknesses  at  Is.  to  Is.  2d.  per 
pound.  For  stirrers,  it  is  cut  into  convenient 
lengths,  2  in.,  4  in.,  or  6  in.,  according  to  the 
purpose  they  are  intended  for,  and  each 
stirrer  has  the  ends  rounded  off  by  holding 
them  in  the  blowpipe  flame  for  a  few 
seconds.  Bods  for  dropping  purposes  are 
drawn  out  to  a  fine  point  (Fig.  4,  6),  two 
being  made  at  the  same  time,  and  the  points 
held  in  the  flame  so  as  just  to  fuse  them- 
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Fig.  4,  c,  shows  a  rod  with  one  end  flat¬ 
tened  for  holding.  This  form  may  be  made 
by  heating  the  end  in  the  blowpipe  until  a 
mass  of  pasty  glass  forms,  then  bringing  it 
straight  down  upon  a  piece  of  smooth  iron, 
and  rapidly  removing  it  as  soon  as  it  is 
flattened. 

Automatic  filtration  and  washing  of  pre¬ 
cipitates  may  be  carried  out  in  the  apparatus 
shown  at  Fig.  5,  which  is  simply  a  flask  in¬ 
tended  to  hold  the  liquid,  a  well-fitting  cork, 
and  two  straight  tubes,  one  reaching  to  the 
bottom  of  the  flask,  the  other  merely  reach¬ 
ing  through  the  cork.  If  the  apparatus  is 
arranged  so  that  the  tubes  are  covered  with 
the  liquid  before  the  filter  is  full,  no  liquid 
will  pass  ou  to  the  filter-paper  until  the 
tubes  are  exposed,  when  air  will  pass  up  the 
longer  tube  and  allow  some  of  the  liquid  to 
escape.  Thus  the  tubes  are 
again  covered,  and  this  process 
goes  on  until  the  flask  is 
emptied  of  its  contents. 

A  useful  piece  of  apparatus 
for  washing  precipitates  is 
called  the  “  wash-bottle.”  It 
is  seen  at  Fig.  6.  The  flask 
may  be  about  20-oz.  size.  Two 
tubes  are  required,  bent  as 
shown.  The  longer  one  reaches 
to  the  bottom  of  the  flask,  and 
outside  the  flask  is  attached 
to  it  a  fine-pointed  tube  by 
means  of  rubber  tube  ;  the 
second  tube  merely  reaches 
through  the  cork,  and  by 
blowing  through  this  a  fine 
jet  of  water  is  shot  out  of 
the  capillary  tube.  In  some 
cases  hot  water  is  used  for 
washing  precipitates,  and  for 
this  purpose  the  flask  may  be 
kept  heated.  If  cold  water 
only  is  required,  then  a  bottle 
may  be  used  instead  of  a  flask. 

It  will  be  convenient  at  this 
place  to  mention  the  supports 
that  are  used  for  test-tubes. 

Supports  for  holding  test- 
tubes  in  the  hand  are  made, 
but  they  are  seldom  used  ex¬ 
cept  by  amateurs,  who  are 
afraid  of  burning  their  fingers. 

Get  your  fingers  hardened  to 
the  work,  or  apparatus  will 
be  broken  by  letting  it  fall 
when  it  becomes  too  hot  to 
hold. 

When  boiling  a  liquid  in 
a  test-tube,  hold  it  in  the 
direction  shown  at  Fig.  7 — never  straight, 
and  never  have  it  more  than  half  full  of 
liquid.  Shake  the  tube  slightly  all  the 
time  it  is  being  heated  ;  otherwise,  when 
the  liquid  boils  some  of  it  will  be  spurted 
out,  and  perhaps  scald  your  hand.  Never 
allow  the  flame  to  play  above  the  surface 
of  the  liquid ;  and  if  there  is  solid  matter 
present  as  well  as  liquid,  shake  it  well  up, 
or  it  will  settle,  and  the  tube  will  crack.  If 
these  instructions  are  adhered  to,  you  will 
not  feel  the  heat  of  the  tube,  even  though  it 
is  held  in  the  fingers ;  but  if  a  continued 
boiling  is  kept  up,  then  the  tube  will  become 
hot,  owing  to  the  escaping  steam.  Then 
fold  a  piece  of  brown  paper  three  or  four 
times,  so  as  to  make  a  band  about  1  in.  wide, 
wrap  it  round  the  neck  of  the  test-tube,  and 
grip  the  two  ends,  so  as  to  hold  the  tube. 
No  inconvenience  will  then  be  suffered  from 
the  heat. 

The  wire  support  shown  at  Fig.  8,  at¬ 
tached  to  a  retort-stand,  may  also  be  used 
for  holding  test-tubes.  It  may  be  readily 


made  from  stout  wire,  as  I  explained  for 
making  rings  for  the  retort-stand. 

Fig.  9  show's  another  form  of  holder  for 
test-tubes,  also  adaptable  to  a  retort-stand. 
It  consists  of  two  tubes  of  tinplate,  sol¬ 
dered  together  at  right  angles.  In  each  is 
placed  a  cork — the  one  with  a  hole  bored  to 
take,  the  retort-stand,  the  other  has  a  slit 
cut  in  it,  so  as  to  hold  the  tinplate  or  brass 
cup  for  the  tubes.  The  clip  itself  consists 
of  two  pieces  of  tinplate  or  thin  sheet-brass, 
6  in.  long  and  f  in.  diameter,  the  ends  of 
which  are  curved,  so  as  to  fit  to  the  shape 
of  the  tube.  They  are  bent  outwards  a 
little,  so  as  to  give  them  a  spring,  and  are 
then  fastened  together  by  means  of  a  flat¬ 
tened  ring  made  of  the  same  material.  By 
sliding  this  ring,  the  jaws  of  the  clip  are 
brought  together  or  unclosed,  as  required. 


Fig.  2 
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Chemical  Apparatus.  Fig.  1— Syphon.  Fig.  2.— Syphon  for  Acids.  Fig.  3.— 
Method  of  pouring  Liquids.  Fig.  4.— Glass  Rods.  Fig.  5.— Automatic 
Filtration  and  Washing  Apparatus.  Fig.  6.— Wash-hottle.  Fig.  7.— Method 
of  holding  Test-tube.  Figs.  8  and  9.— Test-tube  Holders.  Fig.  10.— Test- 
tube  Stand.  Fig.  11. — Test-tube  Brush.  Fig.  13. — Bulb-tube.  Fig.  13.— 
Wire  Candle-holders. 


For  supporting  a  number  of  test-tubes 
when  not  in  use,  the  wooden  stand  (Fig.  10), 
called  a  test-tube  stand,  will  be  found  use¬ 
ful.  A  stand  of  this  description  may  be 
made  by  anyone  w’ho  can  work  with  a  few 
tools.  The  upper  piece  of  wood  has  holes 
bored  clean  through,  large  enough  to  take 
the  test-tubes,  and  corresponding  holes  are 
scooped  out  in  the  lower  piece  for  the  bot¬ 
toms  of  the  tubes  to  rest  in.  If  a  row  of 
pegs  are  added  to  the  stand,  and  a  strip  of 
umod  tacked  on  so  as  to  ’’ncline  the  tubes  a 
little,  the  tubes  may  be  left  to  drain  and 
dry  after  washing  them  out,  and,  being 
upside  down,  will  be  kept  free  of  dust  until 
required. 

Those  who  do  not  wish  to  go  to  the 
trouble  of  making  a  wooden  stand  may 
make  a  good  substitute  in  the  following 
manner  :  Choose  a  box  made  of  thick 
cardboard  or  of  wood,  such  as  a  cigar- box, 
and  bore  holes  in  the  lid  large  enough  to 
take  the  tubes.  A  cigar-box  would  take 
one  dozen  test-tubes  in  two  rows  of  six  each. 


Get  a  piece  of  thick  cardboard  of  the  width 
of  the  box  inside,  and  2  in.  longer,  bore 
holes  in  this  corresponding  with  those  in 
the  lid  of  the  box,  bend  1  in.  down  at  each 
end,  and  place  the  card  in  the  bottom  of  the 
box.  This  will  hold  the  tubes  in  position, 
and  not  allow  them  to  move  in  a  lateral 
direction,  so  as  to  fall  through  the  lid  of  the 
box. 

After  using  test-tubes,  they  should  always 
be  cleaned  before  being  put  away.  There 
are  very  few  chemists  who  follow  this  rule, 
and  I  am  not  one  of  them  ;  but  the  test- 
tubes,  or  any  other  pieces  of  apparatus,  are 
easier  to  clean  immediately  after  use  than 
after  they  have  been  standing  some  time, 
so  that,  if  time  will  permit,  it  is  the  easiest 
plan. 

There  will  be  found  no  difficulty  in  clean¬ 
ing  out  apparatus  with  cold 
water  alone,  but  any' gas  ap¬ 
paratus  should  be  allowed  to 
cool  down  before  beingcleaned. 
If  any  material  sticks  to  the 
sides  of  the  apparatus,  a  little 
sand  and  water  and  vigorous 
shaking  will  generally  fetch  it 
off.  By  no  means  use  soap, 
especially  if  acids  have  been 
used,  or  you  will  get  a  greasy 
mass  ;  and  unless  oils  or  fats 
have  been  used  in  the  experi¬ 
ment,  soap  is  of  no  use  ip 
cleaning.  If  there  is  a  de¬ 
posit  upon  the  sides  of  the 
apparatus,  hydrochloric  acid 
will  probably  fetch  i't  off ;  if 
not,  leave  it  on — it  is  of  no 
consequence. 

In  cleaning  test-tubes,  the 
test-tube  brush  (Fig.  11)  is 
used,  but  after  using  a  few 
times  the  bristles  at  the  end 
come  out,  leaving  the  wire 
bare.  Then,  next  time  you 
use  it,  you  forget  this,  and 
push  the  brush  right  to  the 
bottom  of  the  tube,  when — 
pop  ! — out  goes  the  bottom  of 
your  test-tube.  I  have  done 
it  many  a  time,  so  I  have  had 
plenty  of  experience: 

To  obviate  tills,  a  round 
stick  with  a  piece  of  tow  on 
the  end  will  do,  but  the 
neatest  thing  in  this  line  was 
invented  by  a  laboratory  boy 
I  know. 

A  round  stick,  about  1 2  in. 
long,  ha'S  a  piece  of  india- 
rubber  tube,  2  in.  long,  drawn  on  to  it, 
leaving  a  little  off  the  end,  so  as  to  form  a 
soft  pad  when  it  reaches  the  bottom  of  the 
tube.  For  small  tubes,  a  piece  of  f  in.  grey 
rubber  tube  will  do,  and  for  larger  tubes 
a  piece  of  wider  rubber  tube  may  be  drawn 
over  this. 

Bulb-tubes  (Fig.  12)  are  for  the  purpose 
of  heating  substances,  to  see  what  changes 
occur.  They  are  very  often  used  in  the 
qualitative  analysis  of  mineral  substances. 
They  are  made  from  glass  tube  of  about 
i  in.  internal  diameter.  They  are  sealed  up 
at  one  end  by  holding  in  the  blowpipe 
flame,  and  when  a  lump  of  pasty  glass  is 
formed,  a  small  bulb  is  blown  upon  the  ends 
of  them.  As  an  example  of  the  use  they 
may  be  put  to,  if  a  little  mercuric  oxide  is 
placed  in  the  bulb  and  heated,  a  gas  is  given 
off  which  re-lights  a  match  that  is  only  glow¬ 
ing,  and,  on  examining  the  tube,  a  mirror 
consisting  of  innumerable  minute  globules 
of  mercury  is  seen.  This  experiment  shows 
that  mercuric  oxide,  on  heating,  splits  up 
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into  its  two  elements — mercury  and  oxygen. 
Wire  holders  for  candles  (Fig.  13)  will  be 
found  useful  when  trying  the  effect  of  various 
gases  upon  burning  bodies.  A  small  candle 
may  be  placed  in  the  cage  of  a,  and  pushed 
up  into  ajar  of  hydrogen.  The  hydrogen 
takes  fire  at  the  mouth  of  the  jar  ;  but  if 
the  candle  is  pushed  up  into  the  jar,  the 
flame  of  the  candle  is  extinguished,  showing 
that  hydrogen  burns  in  contact  with  air, 
but  the  gas  is  not  a  supporter  of  combustion. 
If  a  candle  is  placed  in  b,  and  lowered  into 
a  jar  of  carbonic  acid,  the  candle  goes  out, 
showing  that  carbonic  acid  does  not  support 
combustion  ;  or  if  the  candle  is  placed  in  a 
jar  of  air,  and  carbonic  acid  is  poured  upon 
it  from  a  jar  contai*iag  the  gas,  the  candle 
will  go  out.  If  in  this  experiment  a  little 
*f  the  smoke  from  burning  brown  paper  be 
mixed  with  the  gas,  by  dipping  the  burning 
paper  in  the  jar  and  shaking  up,  the  flow  of 
the  gas  may  be  seen  when  poured,  just  as 
though  it  were  a  liquid.  This  experiment 
shows  the  weight  of  t'he  gas. 


HUNG  SASHES  ALTERED  TO  PIVOT 
LIGHTS. 

BY  B.  A.  BAXTER. 

In  answer  to  a  subscriber  who  asks  for  a 
method  of  making  the  ordinary  sash  win¬ 
dows  more  easy  to  clean  and  less  dangerous 
to  the  window-cleaner,  these  hints  are  offered 
as  an  endeavour  to  overcome  the  difficulty. 

There  have  been  patented  methods,  none 
of  which  I  shall  copy  knowingly,  as  the  only 
one  of  which  I  have  seen  the  details  does 
not  appear  suitable  for  existing  windows. 

Let  the  reader,  then,  imagine  an  ordinary 
sash  window,  and  let  the  stiles  be  cut  down 
just  inside  the  $  in.  bead,  the  cut  portion 
being  fixed  by  a  pivot  to  the  remainder  of 
the  stile.  It  is  easy  to  see  that  the  sash  (in 
this  case  the  lower  one)  could  be  swung  on 
the  centre  like  a  pivot  sash.  At  the  same 
time,  two  defects  will  be  seen  to  exist  in  such 
an  arrangement— first,  the  liabilty  to  draught; 
and  next,  the  danger  of  the  pivots  being 
moved  from  their  horizontal  position  while 
the  sash  is  moved  on  the  pivots.  The  first 
difficulty  may,  I  think,  be  overcome  by 
making  the  sliding  pieces  with  narrow  stops, 
like  the  beads  of  pivot  sashes,  but  smaller  ; 
the  other  difficulty  may  be  overcome  by 
having  a  fastening  as  drawn  in  Fig.  4. 

If,  however,  the  sash  is  to  be  capable  of 
being  turned  a  half  revolution,  or  nearly  so, 
then  the  beads  will  come  in  contact,  so  that 
if  beads  or  their  equivalents  are  fixed,  then 
the  sash  will  revolve  only  about  a  quarter 
of  a  turn,  or  the  vertical  surface  of  the 
glass  become  horizontal,  or  thereabouts. 
Therefore,  in  sashes  of  more  than  6  ft.  in 
height,  the  stops  or  beads  must  be  aban¬ 
doned  ;  for  it  is  not  convenient  to  have  to 
reach  more  than  3  ft.  from  the  bottom  of 
sash.  Although  it  is  possible  to  alter  both 
the  sashes  in  this  way,  I  think  it  inadvis¬ 
able  ;  for  if  the  top  sash  is  on  pivots  it  will, 
if  moved  on  the  centres  before  being  drawn 
down,  come  in  contact  with  blinds  and 
curtains,  and  require  the  blind  to  be  fixed 
outside  the  sash  frame  and  above  the  £  in. 
bead,  which  is  not  always  desirable.  If, 
therefore,  it  is  imjtortant  to  have  the  sash 
movable  on  the  pivots  to  the  full  extent,  the 
beads,  or  their  equivalents,  may  well  give 
lace  to  an  additional  moulding,  which  is 
rawn  as  an  ovolo,  but  this  ovolo  will  have 
to  be  removed  from  each  bead  whenever 
the  window  is  to  be  turned  on  the  pivots. 
It  is  quite  possible  to  make  the  upper 
sash  turn  in  a  similar  way,  but  the  added 


moulding  just  mentioned  will  not  be  ap¬ 
plicable. 

In  order  to  prevent  the  sash  pivots  being 
put  out  of  square  by  accident  when  the 
frames  are  being  turned,  some  fastener  ought 
to  be  provided  ;  and  the  fastener  shown  will 
probably  do  well.  It  will  be  fixed  to  the 
sliding  piece,  to  which  also  the  sash-line  is 
fixed,  and  when  in  one  position  the  sash  and 
slider  will  be  fixed  together  by  it ;  in  the 
other  position  it  will  fix  the  slider  to  the 
sash  frame.  Small  mortises  will  be  required 
for  this  purpose  at  appropriate  places  on  the 
inner  surface  of  sash  frame,  just  behind 
the  bead.  Perhaps  it  may  be  useful  to 
have  more  than  one  pair  of  mortises  for 
each  pair  of  fasteners.  The  fasteners  will 
have  to  be  made  to  order,  and  they  will  be 
right  and  left.  The  hanging  of  the  sashes 
will  require  care,  and  the  cords  had  better 
be  fixed  with  screws. 

*  The  pivots  ought  to  be  made  as  drawn, 


Hung  Sashes  altered  to  Pivot  Lights.  Fig.  1. — 
Sectional  Plan.  Fig.  2. — Part  Elevation. 
Fig.  3.— Pivots.  Fig.  4. — Fastener.  Fig.  5. — 
Alternative  to  Fig,  1. 

two  similar  plates  with  screw-holes  in  posi¬ 
tion  shown  and  riveted  together.  The 
fastener  must  be  cut  into  the  sliders  so  that 
it  will  move,  as  a  button,  as  far  as  needed  to 
fix  sash,  or  to  enter  the  small  mortises  pre¬ 
pared  in  the  edge  of  frame. 

It  is  almost  unnecessary  to  say  that  the 
movement  is  intended  to  be  outwards  at  the 
bottom  of  each  sash,  and  inwards  at  the  top. 


HAND -WORKING  OF  SPECULA  FOR 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRAXCIS. 

The  Small  Flat  Mibbok— The  Test-tube  and 
Cell  —  Ete-pucces  —  The  Findeb— Adjust¬ 
ment  OF  THE  MlBBOBS. 

Other  methods  of  testing  than  the  shadow- 
test  require  that  the  speculum  shall  be  placed 
in  some  kind  of  test-tube,  furnished  with  a 
small  flat  mirror  and  an  eye-piece;  and  this 
apparatus  is  practically  a  complete  New¬ 
tonian  telescope. 

In  Fig.  2  the  light  rays  reflected  by  the 
great  speculum  are  intercepted  and  turned 
aside  by  a  small  flat  mirror.  This  small 
mirror,  like  the  larger  one,  is  made  of 
polished  plate-glass.  By  obtaining  three 


5  in.  discs  of  I  in.  polished  plate-glass,  and 
working  them  alternately  together  with  the 
finest  grades  of  elutriated  emery,  three 
optically  flat  surfaces  may  be  secured,  two 
of  which  may  be  polished  on  a  quite  flat 
facetted  polisher  of  hard  i  itch  based  on  the 
third.  From  the  pc  lished  discs  several 
ovals  may  be  cut,  and  the  best  selected. 

I  do  not  think  it  advisable  that  an  in¬ 
experienced  workman  should  attempt  at 
first  a  flat  surface.  A  small  mirror  may  be 
purchased,  or  an  oval  may  be  cut  direct 
from  a  piece  of  good  commercial  plate  (from 
part  of  an  old  looking-glass,  for  example), 
which  will  possibly  be  more  perfect  than  any 
first  optical  flat.  It  is  difficult  to  polish 
with  success  a  small  plane  surface.  For 
those,  however,  who  may  choose  the  task, 
the  directions  given,  together  with  the 
general  knowledge  of  glass  working  gained 
in  speculum  polishing,  will  prove  sufficient.* 

The  surfaces  of  commercial  polished  plate- 
glass  are  prepared  very  carefully  by  experi¬ 
enced  craftsmen,  and  I  have  experimentally 
silvered  and  tested  odd  pieces  of  in.  plate, 
and  found  them  sufficiently  satisfactory  for 
ordinary  work  with  a  large  reflector. 

The  flat  must  be  about  \  in.  thick,  and 
oval  in  shape  (for  an  obvious  reason), 
with  its  major  diameter  to  its  minor  dia¬ 
meter  as  7  is  to  5.  In  our  special 
case,  with  a  5A  in.  concave  speculum  of  5  ft. 
focal  length,  the  actual  measurements  will 
be  ljin.  and  1} in. 

First,  roughly  cut  the  glass  to  shape  with 
a  diamond  and  pincers;  then,  if  it  be  desired 
to  edge  it  neatly,  prepare  a  rod  of  wood,  6  in. 
or  7  in.  in  length,  and  l£in.  in  diametrical 
section.  Near  to  the  middle  of  the  rod 
mark  off  two  rings  exactly  U  in.  apart,  and 
cut  across  with  a  tenon-saw  slantwise  from 
one  ring  to  the  other.  Then  cement  the 
roughly  trimmed  oval  between  the  cut  sur¬ 
faces,  so  that  the  joined  portions  of  the  rod 
carrying  the  glass  will  run  true  in  the  lathe. 
Proceed  then  as  when  edging  the  speculum, 
but,  of  course,  on  a  much  more  delicate  scale. 
The  glass  will  need  to  be  reduced  to  the 
thickness  of  the  rod.  Fig.  31  is  a  sketch  of 
the  finished  flat  (exact  size),  which  should 
fit  truly  into  a  piece  of  mandrel  drawn 
brass  tubing  of  in.  internal  diameter. 
Such  a  piece  of  tubing,  about  3  in.  in  length, 
should  be  prepared  as  in  Fig.  32,  the  three 
little  projecting  pieces  beiug  soldered  from 
the  outside,  and  bent  over  to  prevent  the 
glass  from  falling  out.  The  inside  of  the 
tube  must  be  left  smooth  and  circular. 

Fig.  33  shows  the  flat  mounted  (in  sec¬ 
tion),  the  glass  oval,  a  (within  c),  being 
secured  by  B.  The  rest  of  the  drawing  is 
self-explanatory.  The  flat  is,  of  course,  sil¬ 
vered  before  being  used  ;  and  to  preserve 
the  silver  film  a  deep  cap  may  be  made  to 
slide  over  c. 

The  movements  necessary  for  adjustment 
are  supplied  by  the  sliding  of  b  within  d, 
and  the  raising  or  lowering  of  F  within  G. 
There  should  be  no  shake  in  any  of  the  parts. 
The  arrangement  is  not  that  which  would 
be  used  by  choice  with  a  cylindrical  tube, 
but  was  designed  and  constructed  for  use 
with  a  large  wooden  tube  specially  made 
for  lunar  photography.  The  carpentering 
of  the  wooden  test-tube  is  elementary, 
and  the  sketches  furnish  the  instruction 
needed. 

Fig.  34  shows  the  exterior  of  the  tube, 
which  is  bound  by  four  metal  bands.  The 
band  at  d  is  stout,  because  that  end  of  the 
tube  may  rest  on  the  ground. 

Fig.  35  is  a  plan  with  dimensions  :  a  is 

*  I  will  describe  the  test  for  flat  surfaces  wbet 
it  is  needed. 
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the  concave  speculum,  b  the  small  fiat 
mirror,  c  the  eye- piece. 

The  method  of  mounting  the  speculum  in 
a  wooden  cell  is  shown  in  Figs.  36,  37,  and 
38.  The  cell  should  be  very  carefully  made 
of  i  in.  well  seasoned  wood,  and  should  be 
of  such  dimensions  as  to  easily  and  accu¬ 
rately  slide  within  the  great  tube  (see  Fig. 
39),  where  it  is  secured  by  means  of  the 
screws,  a  and  B.  The  speculum  is  adjusted, 
when  in  position,  by  means  of  the  three 
blunt  thumb-screws,  c,  d,  e,  which  should 


ends  may  often  be  adapted,  by  a  little 
ingenuity,  to  supply  the  place  of  costly 
mechanism  for  experimental  purposes. 
Pieces  of  optical  brass  tubing  that  slide 
accurately  the  one  within  the  other  should 
be  jealously  preserved. 

The  little  telescope,  b  (Fig.  33),  is  made 
of  one  short  brass  tube,  and  has  placed  in 
the  focus  of  its  Ramsden  eye-piece  two 
crossed  wires.  It  is  mounted  in  rings,  each 
pierced  with  three  screws,  as  in  Fig.  41;  and 
so  it  is  possible  to  adjust  it  that  any  object 


in  the  description  of  the  Ramsden  eye-piece 
be  strictly  followed,  there  will  be  little  risk 
of  error.  An  eye-piece  by  a  good  maker 
costs  from  seven  or  eight  shillings  to  a 
guinea.* 

The  mirrors  when  in  the  tube  are  adjusted 
as  follows  :  Turn  the  mouth  of  the  tube 
towards  the  open  sky  or  any  source  of  dif¬ 
fused  light.  Remove  the  eye  piece.  The 
oval  of  the  fiat  seen  through  the  eye-tube 
should  appear  a  perfect  circle ,  concentric 
with  tho  eye-tube,  and  adjustment  should  p 
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Specula  for  Newtonian  Telescope.  Fig.  31. -  The  Flat.  Fig.  32.—  Br  _  b  f  th e  nat  Fig-  33. -The  Mounted  Flat.  Fig.  34.— The  Testing  Tube. 
Fig.  35. -Ditto,  Section.  Fig.  36.— Wooden  Cell  for  the  Specu1  A*®  Vi  ,  Fie  37 —Bach  View.  Fig.  38.— Section.  Fig.  39— The  Speculum 

Cell  in  the  Testing  Tube.  Fig.  40. -The  Flat  and  the  Ey'  Fi£r  41 —Method  of  supporting  the  Finder.  Fig.  42,— Newtonian  Telescope 

(Altazimuth  Mounting). 
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mark  the  extremities  of  an  equilateral  tri¬ 
angle  (Fig.  37). 

The  flat  has  already  been  attended  to, 
but  its  central  position  in  the  tube  and  the 
relation  it  holds  to  the  eye-piece  is  indica 
in  Fig.  40. 

The  eye-piece  may  be  mounted  ei+’ 
plain  sliding-tube  or  in  a  tube  T'  in, a 

work  attachment  —  preferably  /T  1 , ra' 
Sometimes  for  a  shilling  or  /  ?  *}  er‘ 

front  of  an  antiquated  car  a  two  tbe  brass 
chased,  and  this  makes  -  ^e,r,a  can  b,e  Pur‘ 
work  eye-tube  when  1  Really  capital  rack- 

It  woiuld  be  supe  -^gthened. 

J  ^nuous  to  go  further  into 


detail.  Those  o 


—.in  my  readers  who  are  likely 
- ’  1  u  Speedily  learn  that  odds  and 


in  its  field  of  view  will  be  within 
,  *  field  of  view  of  the  test-tube.  It  is 

^nown  as  the  “finder,”  and  the  details  of 
v  \  the  making  of  such  a  small  refracting  tele¬ 
scope  are  given  on  page  654,  No.  145  of 
Work. 

The  Ramsden  eye-piece  is  fully  described, 
together  with  a  very  simple  method  of  con¬ 
struction,  in  Work,  page  701,  No.  148,  and 
the  Huyghenian  or  achromatic  eye-piece 
has  been  treated  of  on  page  293,  No.  70, 
Yol.  II.  I  must  ask  my  readers  to  refer  to 
those  pages. 

In  eye-piece  making,  care  has  to  be  taken 
that  the  lenses  are  properly  centred  ;  but  if 
the  primitive  form  of  mounting  referred  to 


:\ 


be  made  until  this  condition  is  fulfilled 
Then  attend  to  the  concave  speculum,  which 
will  appear  reflected  in  the  fiat  as  another 
circle  having  a  dark  central  spot  (the  double 
reflection  of  the  fiat),  and  adjustment 
should  be  made,  if  necessary,  by  means  of 
the  three  screws  in  the  cell.  The  appear¬ 
ance  when  adjustment  is  perfect  should  then 
be  :  centrally,  the  dark  spot ;  then  the  circle 
of  the  concave  speculum  ;  then  the  circle  of 
the  fiat ;  and  finally,  the  circle  of  the  eye- 
tube. 

*  Much  may  be  gained  by  the  study  of  Mr. 
Charles  A.  Parker's  papers  on  the  Spectroscope— 
notably  a  capital  chapter,  dealing  with  eye-pieces, 
on  page  323,  No.  177. 
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NOTICE  TO  READERS. 

NfiXT  week’s  Work  (No.  197)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

Ax  Electric  Pendulum. 

A  Portable  Roadway  for  Carts. 
Carpentry  for  Boys. 

How  to  Grind  and  Repair  Skates. 
Practical  Paperjs  on  Plumbing — Teats. 
Great  Electric  Light. 

Design  and  Decoration  of  all  Ages — 
Medleval. 

%*  The  Editor  makes  this  intimation  in.  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 
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It  IS,  says  The  Dispatch,  “worth  its  weight 
in  gold  ;  ”  and  The  Queen  remarks,  “A  book  so 
handy  and  practical  ought  to  be  adopted  by  every 
well-ordered  family.”  3 
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WORK  correspondents  are  wanted  in  every  Town. 


A  National  Painters’  Conference.— 
On  the  evenings  of  January  16,  17,  and  18 
of  the  new  year  will  be  gathered  together 
at  the  Painter  -  Stainers’  Hall.  London, 
painters  and  decorators  from  all  parts  of 
the  kingdom.  This  gathering  promises  to 
be  not  only  unique  but  successful.  For  the 
first  time  in  its  history  the  ancient  Painter- 
Stainers’  Company  has  lent  its  aid  and  coun¬ 
tenance  to  schemes  of  popular  progress  and 
education  outside  its  ancient  conservative 
precedents ;  and  the  portals  of  its  ancient 
hall  will  be  thrown  open  to  all  sorts  and 
conditions  of  painters,  with  a  view  to  the 
unanimous  promotion  of  a  national  scheme 
of  technical  education  for  their  common 
art  and  craft.  Our  purpose  is  to  provide 
some  measure  of  sound  technical  knowledge 
for  all  detldrnptions  of  trades.  House-paint¬ 
ing  and  decoT®t*'*DS  bas  been  one  of  the  de¬ 
partments  of*  industrial  thought  and  labour 
to  which  promin  O,oce  bas  been  Siven  in 

Work,  and  it  hasY'^Y0  UH£SUal-  expen' 
pimp  fnr  rrc  •  '“tiers  from  lourney- 

enceforus  to  receive  .  ^acknowledged 


awake  and  in  earnest ;  and  if  those  whc» 
comprise  the  capital  and  employing  division, 
will  but  bestir  themselves  and  look  to  their 
interests  also,  the  social,  educational,  and 
economic  status  of  the  house-painting  and 
decorating  trades  may  in  a  few  years  be 
removed  from  the  lowest  to  the  highest 
levels  of  honourable  industry.  Such  is 
rapidly  becoming  the  case  in  the  United. 
States,  and  so  may  it  be  with  the  craft  in 
Great  Britain.  Therefore  we  wish  the 
National  Painters’  Conference  every  success. 

Compensation  for  Workmen.  —  The 
London  County  Council  propose  to  obtain 
Parliamentary  authority  to  grant  compensa¬ 
tion  to  workmen  who  may  be  injured,  and 
to  the  families  of  those  who  may  be  killed,  in 
the  execution  of  the  works  connected  with 
the  Blackwall  Tunnel  under  the  Thames.  This 
evident  anticipation  of  fatal  and  other  acci¬ 
dents  is  at  first  sight  rather  startling,  but 
when  considered  in  the  light  of  past  expe¬ 
rience  is  only  reasonable  ;  for  those  engaged 
in  such  concerns  know  well  that  no  works  of 
magnitude  are  carried  to  a  finish  without 
some  accidents  of  more  or  less  serious 
character,  and  such  an  undertaking  as  the 
Blackwall  Tunnel  is  fraught  with  more  than 
ordinary  difficulty  and  danger.  The  Thames 
Tunnel  at  Wapping,  through  which  the 
East  London  Railway  now  runs,  was  twice 
drowned  out  with  loss  of  life,  and  that  is 
only  1,300  feet  in  length,  while  the  Black¬ 
wall  subway  will  be  6,200  feet  long.  This 
boring  will  be  run  at  a  depth  of  only  seven 
feet  below  the  bed  of  the  river,  and  that 
seven  feet  consists  mostly  of  shingly  ballast 
and  gravel.  The  central  part  of  the  tunnel 
— that  immediately  under  the  river — will 
of  course  be  the  point  of  principal  danger, 
and  it  is  the  lives  of  the  men  working  in 
that  section  which  the  Council  is  desirous 
of  assuring.  Putting  aside  the  humanitarian 
aspect  of  the  matter,  it  seems  only  reason¬ 
able  that  if  a  man  is  desired  to  work  under 
conditions  of  exceptional  danger  some  pro¬ 
vision  should  be  made  against  possible  con¬ 
sequences  ;  and  although  the  means  of  driv¬ 
ing  tunnels  have  been  vastly  improved  since 
the  original  Thames  Tunnel  was  made,  yet 
the  most  unceasing  human  forethought  is 
not  always  equal  to  contending  successfully 
against  contingencies  of  a  doubtful  cha¬ 
racter.  Should  the  proposal  made  in  this 
case  be  carried  out,  there  can  be  no  reason 
why  it  should  not  be  adopted  in  future  in 
connection  with  other  large  works  of  a  risky 
nature. 

A  New  Clearing  House. — We  are  fa¬ 
miliar  with  the  clearing-house  principle  as 
applied  to  railways  and  banks.  It  is  now 
applied  to  the  relief  of  distress,  and  the 
author  of  this  new  application  is  Mr.  Arnold 
White,  whose  scheme  deserves  publicity.  To 
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■;  THE  PRESERVATION  OF  MINERA- 
LOGICAL  SPECIMENS. 

Isn’t  it  excessively  annoying— to  use  no 
stronger  language— after  getting  together 
■with  great  time  and  trouble,  perhaps  ex¬ 
pense,  a  collection,  more  or  less  complete,  of 
mineralogical  specimens,  to  find  some  of 
them  melt,  others  splinter,  and  others,  again, 
effloresce  i  To  guard  against  the  first  diffi¬ 
culty,  there  is  nothing  to  be  done  but  en¬ 
close  the  specimens  in  an  air-tight  receptacle 
—glass  jar  or  glazed  box,  according  to  cir¬ 
cumstances— but  for  the  others  there  are 
lots  of  little  dodges,  re¬ 
commended  by  Conti¬ 
nental  authorities,  calcu¬ 
lated  to  preserve  the 
specimens,  though  freely 
exposed  to  the  air. 

Specimens  impreg¬ 
nated  with  salt  should, 
after  careful  drying,  be 
coated  with  boiled  lin¬ 
seed-oil  or  a  varnish 
which  will  not  crack — 
better  still,  a  mixture  of 
the  two.  Prints  of  ferns, 
or  other  plants  in  the 
shale  of  the  coal  mea¬ 
sures,  should  be  brushed 
over  with  diluted  gum- 
arabic,  having  a  little 
sugar  added,  to  prevent 
any  tendency  of  the  gum 
to  peel  off.  Bone,  or 
other  fossils  liable  to 
splinter,  should  be  al¬ 
lowed  to  remain  from 
one  to  twenty-four  hours, 
according  to  their  nature, 
in  a  strong  solution  of 
silicate  of  soda  or  potash. 

Fossil  bones  may  also 
be  brushed  over  with 
hot  spermaceti,  melted 
over  a  spirit-lamp  or 
atmospheric  gas-riame, 
and  then  the  coat  re¬ 
duced  and  equalised  by 
passing  the  specimen  rapidly  over 
the  flame  in  all  directions.  Small 
specimens  of  fossil  ferns,  etc., 
may  be  painted  with  silicate  of 
soda  in  solution  ;  or  it  might  be 
worth  while  to  try  for  this  pur¬ 
pose  the  “  Fluate  ”  supplied  by 
The  Bath  Stone  Firms,  Limited, 

Bath,  for  preserving  building- 
stones. 

The  most  difficult  fossils  to 
preserve  are  those  which  contain 
pyrites,  a  substance  that  unfortu¬ 
nately  has  too  great  an  affection 
for  oxygen.  Paraffin  has  the 
merit  of  being  absolutely  free  from  this 
generally  beneficent  gas,  and  its  point  of 
fusion  is  110°  F.  Melt  your  paraffin  in  a 
metal  box  of  suitable  size  and  shape  ;  then 
suspend  your  specimen  therein,  and  let 
the  paraffin  cool,  when  you  will  have  a  solid 
block  containing  the  specimen,  hermetically 
enclosed  like  a  fly  in  amber. 

In  conclusion,  if  it  be  possible  to  detach 
a  small  piece  from  the  specimen  without 
.great  detriment  to  the  latter,  use  this  little 
bit— or,  better  still,  several  little  bits— to 
experiment  with,  and  see  which  treatment 
gives  the  best  results.  Above  all,  if  you  find 
the  above  advice  judicious,  do  not  forget  to 
write  to  Work,  so  as  to  let  other  readers 
benefit  by  your  experience.  If  any  difficulty 
presents  itself,  “  Shop  ”  is  open  to  all  readers. 


BLACK  DYE  FOR  PEAR-WOOD. 

The  following  method  gives  a  beautiful 
dark  black  colour  for  carved  and  turned 
objects  in  pear-wood Two  parts  of  pul¬ 
verised  nutgalls  with  fifteen  parts  of  ordi¬ 
nary  wine,  which  is  let  rest  for  some  days 
in  a  warm  room  or  in  the  air  in  warm 
weather.  The  liquid  is  then  poured  out  and 
passed  through  a  cloth  if  a  great  many 
pieces  of  nutgall  float  on  the  top  ;  then 
about  half  its  volume  of  water  is  added. 

In  the -same  way  a  condensed  solution  of 
vitriol  and  water  is  prepared.  If  the  wood 
is  coated  with  the  first  liquid,  and,  when 


Fig.  11.— Perspective  View  of  Bracket  in  Egyptian  Trellis-work. 


dry,  with  the  vitriol  solution,  a  fine  black 
colour  is  obtained,  which  is  darker  according 
to  the  denseness  of  the  second  solution. 

Adding  a  coat  of  wax  melted  in  spirits 
of  turpentine,  rubbing  carefully,  the  wood 
appears  like  ebony,  if  you  want  a  cei  tain 
immediate  polish,  a  light  coat  of  shellac, 
dissolved  in  spirits  of  wine,  must  be  used. 


A  BRACKET  IN  EGYPTIAN  TRELLIS- 
WORK. 

BY  C.  H.  OZANNE. 

The  bracket  illustrated  is  of  very  delicate 
workmanship,  but  it  is  not  a  very  compli¬ 
cated  affair,  though  it  may  look  so  at  first 


sight.  _  The  back  (Fig.  1)  is  cut  in  one 
piece  with  a  fret-  or  band-saw.  It  is  of  i  in. 
walnut.  The  shelf  (Fig.  2)  and  sides  (Fig.  3) 
are  also  single  pieces.  Fig.  2  is  4  in.,  and 
Fig.  3  f  in.  thick.  Two  sides  will,  of  course, 
be  required. 

On  the  back  the  two  sides  are  screwed 
from  behind,  the  top  of  the  sides  reaching 
to  within  f  in.  of  the  top  of  the  back,  to 
allow  room  for  the  shelf,  which  is  screwed 
down  from  above  upon  the  upper  edges  of 
the  sides  and  to  the  back.  The  sides  are 
each  fixed  so  as  to  be  exactly  above  b,  in 
Fig.  1,  on  each  side.  One  piece  (Fig.  4) 
is  required  j  in.  thick.  This  is  glued  in 
positionbetweenthetwo 
sides  and  close  under¬ 
neath  the  shelf. 

A  quantity  of  the 
toothed  edging  in  Fig.  (5 
is  cut  out,  and  divided, 
into  pieces  of  the  neces¬ 
sary  length  to  cover  the 
edges  of  the  shelf.  The- 
ends  of  each  piece  are- 
cut  off  at  the  angle  re¬ 
quired  to  make  them  fit 
close  to  each  other.  Five 
of  the  corners  of  the  shelf 
are  right  angles,  so  the 
edging  for  them  will  be 
cut  off  at  an  angle  of 
45°.  The  other  angles 
can  be  similarly  mea¬ 
sured  and  halved,  and 
the  edging  cut  off  ac¬ 
cordingly.  It  is  glued 
to  the  edges  of  the  shelf. 

Over  this  a  moulding 
is  glued.  The  size  is 
given  in  Fig.  8,  A,  which 
is  a  section  of  the  mould¬ 
ing.  It  will  be  seen 
that  the  moulding  is  the 
half  of  a  squared  strip 
sawn  down  along  the 
diagonal.  It  can  be 
made  by  sawing  down 
the  strip  in  this  way 
with  a  fine  dovetai’s 
saw ;  or  the  squared, 
strip  can  be  planed  down  until: 
only  the  triangular  piece  required 
remains.  The  ends  of  this  mould¬ 
ing  will  also  be  required  to  ba 
cut  off  at  various  angles,  in  the- 
same  way  as  was  the  toothed 
edging.  The  moulding  is  ebonised 
and  polished. 

Another  piece  of  moulding, 
shown  in  Fig.  8,  B,  is  run  round 
the  top  of  Fig.  3  to  hide  the 
junction  of  the  two  sides,  and 
the  front  piece  (Fig.  4)  with  the 
shelf.  It  is  also  continued  along 
-the  back,  so  as  to  cover  the  angle 
made  by  the  back  and  shelf.  It  also  runs 
round  inside  the  top  of  the  compartment 
made  by  the  two  sides  and  back.  It  is  not 
required  at  the  back  of  the  front  piece 
(Fig.  4),  as  it  could  not  be  seen.  This 
moulding  is  also  ebonised  and  polished. 

Two  pillars— or,  rather,  half-pillars— as 
shown  in  Fig.  7,  are  required  to  fill  up 
the  gap,  a  b  (Fig.  3).  In  Fig.  7,  A  gives 
the  front  view  and  B  the  side  view 
when  mounted.  These  are  also  black, 
and  polished. 

Four  of  Fig.  5,  A,  will  be  required,  and  two 
of  Fig.  5,  B.  A  is  fixed  at  c  and  e,  and  B  at  D 
(Fig.  3).  The  six  drops  are  of  lemon. 

Nothing  now  remains  but  the  three  trellis- 
work  panels  (Fig.  9),  which  fit  into  the  three 
spaces,  a,  in  Fig.  1,  and  F,  in  Fig.  3.  The 
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trellis-work  is  composed  of  walnut  beads 
and  lemon  stars.  The  horizontal  strips  of 
bead-work  are  solid,  and  their  ends  are  held 
by  pegs  turned  upon  them,  and  inserted  in 
the  moulding  which  frames  it  up.  This 
moulding  is  shown  in  section  in  Fig.  8,  c. 
It  is  black,  and  polished.  The  panel  is  first 
framed  up,  and  then  slipped  into  the  space 
prepared  for  it,  the  edges  being  glued  before¬ 
hand. 

It  would  be  best  to  fasten  in  these  panels 
before  the  bracket  is  put  together. 


BRITISH  RAILWAY  STATISTICS. 

MIDLAND  RAILWAY. 

It  may  be  truly  asked  :  How  many  of  the  millions 
of  travellers  who  use  the  railways  of  the  United 
Kingdom  in  the  course  of  a  year  have  any  idea 
of  the  magnitude  of  these  undertakings :  the 
vast  sums  ot  money  sunk  in  their  construction 
and  maintenance,  the  huge  accumulation  of 
engines,  carriages,  and  other  rolling  stock  re¬ 
quired  to  enable  them  to  meet  and  carry  out  the 
demands  of  the  business  they  have  to  do,  the 
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sum  of  £80,153  14s.  To  meet  these  enormous 
outgoings,  we  find  that  the  total  revenue  for  the 
half-year  was  £4,431,078,  and,  deducting  the 
total  of  the  working  expenses,  £2,473,276,  and  all 
other  expenses  and  outgoings,  there  remains  to  he 
used  as  dividend  the  sum  of  £1,492,480  15s.  6d. 

We  will  now  give  some  particulars  of  the  plant, 
or  means  of  carrying  on  the  business  of  this  Com¬ 
pany,  and  we  find  that  there  are  2,087  locomotives. 
In  the  Coaching  Department  there  are  2,910 
passenger  vehicles,  1,600  horse-boxes,  carriage 
trucks,  and  brakes:  a  total  of  4,510  vehicles.  In 
the  Merchandise  and  Mineral  Department  there 


Bracket  in  Egyptian  Trellis  Work.  Fig.  L— Back  of  Bracket.  Fig.  2. — Shelf.  Fig.  3. — Side.  Fig.  A— Arch  for  Front.  Fig.  6. — Pendants.  Fig.  6. — 
Toothed  Edging.  Fig.  7.— Pillar.  Fig.  8.— Mouldings  in  Section.  Fig.  9.— Panel.  Fig.  10.— Plate  by  which  Bracket  is  hung. 


The  front  piece  (Fig.  4)  is  slightly  carved 
in  relief,  as  indicated  by  the  shading.  In 
Fig.  1,  b  is  a  black  polished  disc,  laid  on  m 
the  position  shown.  The  bracket  is  left 
dull,  excepting  the  black  parts,  which  are 
polished,  as  has  been  said.  It  is  hung  by 
two  plates  (Fig.  10),  let  into  the  back  edge 
of  the  shelf.  If  desired,  a  lower  shelf  could 
be  introduced  at  the  level  of  c  (Fig.  3),  to 
hold  a  statuette  or  vase.  I  shall  be  pleased 
to  answer  any  points  of  difficulty  through 
the  pages  of  “  Shop.” 


The  most  durable  grindstones  are  now 
composed  of  a  mixture  of  pulverised  quartz, 
powdered  flint,  powdered  emery,  and  rubber. 
They  outlast  any  natural  stone. 


amounts  of  money  received  therefrom,  the  cost  of 
the  working  expenses,  and  the  amount  of  the 
miles  run  in  the  half-year  ?  In  order  that  our 
readers  may  obtain  some  correct  ideas  on  these 
subjects,  we  have  selected  one  of  the  best  managed 
and  the  most  enterprising  of  the  railways  in  the 
kingdom — namely,  the  Midland,  with  its  own 
mileage  of  1,434  miles  54  chains,  or  a  total  of 
1,942 J  miles  worked  over  by  its  engines. 

The  capital  of  the  Company  on  which  dividend 
is  payable  stands  at  £67,800,622  7s.  5d.,  and  the 
authorised  capital  at  £100,392,754  13s.  The 
maintenance  of  way  and  works  for  the  half- 
year  amounted  to  £364,906  8s.  5d.  The  cost  of 
the  locomotive  power  was  £731,844  3s.  lOd.  The 
cost  of  the  repairs  and  renewals  of  carriages  and 
waggons  stands  at  £307,830  15s.  3d.  The  Traffic 
Department  expenses  amounted  to  the  sum  of 
£849,028  Is.  lid.,  and  the  general  charges  to  the 


are  1,485  cattle  trucks,  68,679  goods  waggons, 
and  1,497  covered  ditto,  20  creasote  tanks,  2,019 
timber  trucks,  and  1,277  brake  vans;  thus 
giving  a  total  of  107,858  vehicles  in  this  depart¬ 
ment,  to  which  if  we  add  that  of  the  Coaching 
Department,  we  get  the  grand  total  of  112,368 
vehicles  of  all  kinds. 

The  cost  of  repairs  and  renewals  of  the  above, 
as  we  have  seen,  amounts  to  £307,830  15s.  3d., 
and  that  of  the  locomotive  haulage  to 
£731,844  3s.  10d.,  and  the  traffic  expenses  con¬ 
nected  therewith  to  £849,028  Is.  lid. ;  whilst  the 
general  charges  of  the  railway  amounted  to 
£80,153  14s.;  and  for  this  above  expenditure  we 
find  the  passenger  trains  were  rim  a  total  of 
7,922,240  miles,  and  the  goods  and  mineral  trains 
12,169,046  miles— a  grand  total  of  just  20,091,286 
miles  in  the  half-year;  and  18,107,078  pas¬ 
sengers,  not  including  season-tickets ! 
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WORKMEN’S  CLUBS. 

BY  ECONOMICUS. 

The  workmen’s  club  movement  has  had  a  great 
deal  to  contend  with.  It  has,  of  course,  had  the 
usual  difficulty  incidental  to  all  working-class 
movements:  viz.,  slender  financial  resources. 
Superadded  to  this,  however,  a  still  graver  diffi- 
e  culty  has  been  the  purely  gratuitous  prejudice 
with  which  these  clubs  have  been,  until  compara¬ 
tively  recent  times,  regarded  by  the  public. 

It  has  now  been  discovered  by  most  thinking 
people  that  the  “  poor  working  man  ”  has  great 
social  problems  to  solve,  and  his  clubs  and  unions 
are  now  looked  upon  as  part  and  parcel  of  the 
institutions  of  this  country.  There  are  not 
now  wanting  signs  of  a  disposition  among  all 
sections  of  the  community  to  assist  these  work¬ 
ing-class  movements  to  enlarge  the  sphere  of  their 
operations. 

The  particular  form  which  this  increased  ac¬ 
tivity  is  to  assume  is  worth  specifying,  inasmuch 
as  it  will  give  readers  an  idea  of  what  is  being 
done  to  strengthen  workmen’s  combinations,  and 
to  put  opportunities  in  their  way  of  useful 
recreation.  The  leaders  of  the  club  movement, 
who  are  comprised  in  the  Workmen’s  Club  and 
Institute  Union,  which  embraces  more  than  four 
hundred  affiliated  clubs  in  London  and  the  pro¬ 
vinces,  have  purchased  on  behalf  of  the  Union  a 
site  whereon  to  build  a  Central  Hall  and  Club. 
This  site,  which  has  a  central  situation  in  London, 
being  just  off  Gray’s  Inn  Road,  has  cost  £8,000, 
and  the  building  operations,  which  are  to  be 
entered  upon  forthwith,  are  estimated  to  cost 
£11,000.  As  a  result  of  this  outlay,  there  will  be 
convenient  and  commodious  offices  for  the  officials 
of  the  Union,  and  also  for  the  officials  of  trades 
unions  and  other  working-class  organisations. 
On  the  recreative  and  educational  side  there  will 
he  a  large  hall,  which  it  is  hoped  “  will  be  used 
every  evening  for  some  purpose  tending  towards 
the  improvement  of  the  social  and  economic 
condition  of  the  people.”  Provision  is  also  made 
in  the  plans  for  a  capital  library  and  reading- 
room,  rooms  for  classes,  and  rooms  for  games.  A 
place  like  this,  as  the  secretary  of  the  Union  says, 
ought  to  prove  a  great  boon  to  working-class 
London.  Meetings  can  be  held  here,  and  con¬ 
ferences  of  labour  leaders  held  in  times  of  trouble. 
A  great  advance  this  upon  the  back  parlours  of 
public-houses,  which  have  hitherto  been,  perhaps, 
too  closely  associated  with  the  labour  question. 
With  an  institution  such  as  the  Central  Hall  and 
Club  properly  conducted — and  the  well-tried  men 
responsible  for  its  conduct  may  be  left  to  see  to 
that — the  workmen’s  club  movement  will  receive 
a  stimulus,  and  will  acquire  a  dignity  that  must 
make  it  a  great  social  strength  in  the  near 
future. 

As  to  the  clubs  that  belong  to  the  Union,  we 
have  already  said  that  they  exceed  400.  The 
number  is  increasing  every  year,  and  the  standard 
qualifying  clubs  for  admission  to  the  Union  is 
always  being  kept  up.  No  fewer  than  forty- 
seven  clubs  have  been  struck  off  the  affiliated  list 
during  the  past  year,  one  of  them  in  consequence 
of  its  giving  undue  prominence  to  certain  forms  of 
entertainment  that  the  Union,  as  an  organisation 
for  the  welfare  of  the  people,  could  not  counte¬ 
nance.  Among  these  forms  of  entertainment,  the 
most  insidious  appears  to  have  been  boxing  con¬ 
tests,  which  had  to  be  very  promptly  dealt  with. 
On  this  point  the  year’s  report  says: — “The 
attention  of  the  Union  having  been  directed  to 
one  or  two  cases  where  this  had  taken  place, 
active  steps  were  taken  to  discourage  the  intro¬ 
duction  of  this  feature  into  club  iife,  and  one 
metropolitan  club,  which  declined  to  give  any 
satisfactory  assurance  to  the  committee,  was  ex¬ 
pelled  the  Union  by  a  unanimous  vote  of  the 
delegates  present  at  a  special  general  meeting, 
called  to  deal  with  this  question.  We  are  glad 
to  record  that  the  action  of  the  Union  has  had 
the  desired  effect,  and  that  the  clubs  generally 
now  prohibit  such  entertainments.” 

The  management  of  a  workmen’s  club  is  by 
no  means  an  easy  matter,  and  but  for  some  such 
organisation  as  the  Union,  the  continued  im¬ 
provement  of  such  clubs  would  have  been  impos¬ 


sible.  The  subscription  is  so  low — even  down  to 
sixpence  a  month,  and  that  sometimes  payable 
in  weekly  instalments,  and  rarely  higher  than  a 
shilling  a  month — that  the  members  comprise  a 
very  mixed  multitude,  with  often  no  common 
motive.  Such  clubs,  in  consequence,  often 
break  up  into  sections,  whose  squabblings,  if 
unrestrained,  end  in  catastrophe.  Another  evil 
resulting  from  the  low  subscription — which,  of 
course,  is  a  necessity  where  workmen’s  pockets  are 
concerned — is  that  small  clubs  are  unable  to  meet 
their  fixed  expenses  without  relying  too  much  on 
the  profits  from  the  sale  of  refreshments.  This  is 
apt  to  induce  the  management  to  encourage  those 
members  who  spend  their  money  freely,  and  the 
general  atmosphere  of  such  a  club  ultimately 
becomes  far  from  wholesome. 

With  difficulties  like  these  in  the  way,  anybody 
of  workmen  or  others  who  decide  on  starting  a 
club  should  always  previously  consult  the  secre¬ 
tary  of  the  Club  and  Institute  Union.  The  terms 
under  which  a  club  may  join  are  not  onerous, 
and  the  benefits  are  incalculable.  It  gives  free 
legal  advice,  and,  if  desired,  acts  as  a  Board  of 
Arbitration  in  disputes.  It  also  issues  publications 
as  to  the  best  method  of  starting  and  managing 
clubs,  and  will  even  send  speakers  to  address 
meetings  called  in  support  of  a  proposal  to  estab¬ 
lish  them. 


SCIENCE  TO  DATE. 


Chlorophyll. — It  is  usually  stated  in  books  on 
botany  that  chlorophyll,  the  green  colouring  matter 
of  plants,  contains  a  little  iron.  Dr.  Molisch  has 
recently  been  investigating  this  substance,  and 
states  that  it  contains  no  iron. 

Fossil  Bones. — M.  Carnot  finds  that  the  older 
fossil  bones  are,  the  greater  is  the  amount  of  fluorine 
that  they  contain,  and  suggests  that  a  determination 
of  the  quantity  of  fluorine  present  may  assist  in 
determining  the  age  of  fossil  bones.  The  proportion 
of  fluorine  in  many  fossil  bones  is  ten  to  fifteen 
times  as  great  as  in  recent  bones,  referred  to  the 
same  weight  of  ash. 

Lake-dwellings. — The  discovery  is  announced  of 
an  ancient  lake-dwelling  in  Somersetshire,  near 
Glastonbury.  Excavations  have  been  made  during 
the  present  year  of  mounds  rising  from  1  ft.  to 
2  ft.  above  the  surrounding  soil,  and  measuring  from 
20  ft.  to  30  ft.  across,  which  were  suspected  of  being 
of  archaeological  interest.  The  search  has  been  re¬ 
warded  by  the  discovery  of  woodwork,  bronze  and 
iron  implements,  and  pottery.  A  canoe,  formed 
out  of  the  trunk  of  a  tree,  was  also  found.  The 
settlement  is  supposed  to  belong  to  the  so-called 
late  Celtic  period,  which  followed  the  Bronze  xige, 
though  probably  at  a  great  interval  of  time. 

Acetylene. — M.  Maquenne  has  perfected  a  method 
for  preparing  pure  acetylene  easily  and  in  large 
quantities.  It  consists  in  the  action  of  water  on 
barium  carbide.  This  substance  is  obtained  by 
heating  to  a  rqd  heat,  in  an  iron  bottle,  a  mixture 
of  barium  carbonate,  magnesium  in  powder,  and 
carbon.  A  product  containing  about  38  per  cent,  of 
carbide  of  barium,  BaC2,  is  thus  obtained.  It  is 
powdered  and  placed  in  a  small  flask  fitted  with  a 
double-bored  cork,  carrying  a  dropping  funnel  con¬ 
taining  water  and  a  delivery  tube.  As  the  water  is 
allowed  to  drop  on  to  the  powder,  acetylene  gas  is 
given  off,  and  the  rate  of  evolution  can  be  easily 
regulated. 

Cancer  in  Fish. — Professor  Scott  has  observed 
the  occurrence  of  cancer  in  specimens  of  American 
brook  trout  kept  in  confinement  at  Opoho  (New 
Zealand).  Males  and  females  were  alike  affected, 
and  the  diseased  fish  never  recovered.  This  disease 
has  never  been  observed  in  fish  before. 

Incandescent  Lamps.— According  to  Nichols,  the 
diminution  of  efficiency  in  incandescent  lamps  is  due 
to  three  causes — the  loss  of  vacuum,  increase  of 
resistance  due  to  the  disintegration  of  the  filament, 
and  the  deposition  of  the  disintegrated  carbon  on 
the  glass.  This  deposition  gives  rise  to  what  is 
called  the  age-coating.  The  rate  of  deposit  is 
quicker  in  the  early  part  of  the  life  of  the  lamp. 
Thus,  in  a  lamp  which  lasted  800  hours,  the  greater 
part  of  the  coating  was  deposited  during  the  first 
200  hours.  There  is  no  difference  between  treated 
and  untreated  filaments  as  regards  the  coating  pro¬ 
duced,  but  in  lamps  exhausted  without  the  aid  of 
meroury  the  age-coating  is  hardly  perceptible. 


NOTICES. 

Jewellers’  Tools.— Messrs.  Calipe,  Dettmer 
&  Co.  send  their  catalogue  of  materials  for  the 
jewellery,  dental,  and  metal  trades.  It  would 
he  unwise  to  particularise  any  special  item  of 
the  list,  as  it  contains  the  sizes,  prices,  and 
generally  an  illustration  of  articles  indispensable 
to  wholesale  and  retail  workers  in  the  above 
trades,  from  a  split  ring  or  brooch  catch  to  an 
iron  safe  or  turning-lathe.  We  have  inspected 
Messrs.  Dettmer’s  depot,  and  can  vouch  for  the 
facilities  afforded  for  dealing  with  the  largest  or 
smallest  requirements  of  workers  in  the  jewellery 
and  kindred  trades. 

Hicks’s  Ellipsograph.— The  accompanying 
illustration  shows  the  principle  of  Hicks’s  Ellip¬ 
sograph— an  ingenious  instrument  which  we 
predict  will  be  found  of  real  use  in  every 
draughtsman’s  office.  It  consists  of  two  parts : 
(1)  The  compass-bar,  which  carries  the  pencil  and 
two  movable  pins  (these  slide  along  the  bar,  and 
can  be  fixed  at  distances  required  for  width  and 
length,  in  each  instance  measuring  from  pencil  to 
pin)  ;  and  (2)  the  grooved  double  set-square  of 
45°.  Also  a  case  for  holding  the  same.  It  is  an 
instrument  less  cumbersome  than  the  ordinary 


trammel,  and  as  such  is  much  wanted  for 
describing  elliptic  curves  in  geometric  drawings, 
ornamental  headings,  etc.  An  extempore  en¬ 
largement  of  it,  using  only  one  set-square,  would 
be  well  appreciated  in  the  workshop  for  marking 
out  oval  table-tops,  frames,  etc.  This  drawing- 
tool  was  invented  fifteen  years  ago  by  the  present 
maker  when  a  student  in  one  of  W.  Busbridge’s 
science  classes.  Since  then  he  has  greatly  im¬ 
proved  it,  and  now  offers  it  to  fellow-students  and 
workmen  at  a  low  price,  which  should  bring  it 
within  the  reach  of  all. 

Chip  Carving. — This  is  a  form  of  pleasur¬ 
able  and  profitable  employment  indulged  in,  we 
know,  by  thousands  of  our  readers.  From  time 
to  time  instruction  and  designs  have  been  given 
in  Work,  and  we  hope  to  furnish  more  at  judi¬ 
cious  intervals.  Meanwhile  we  can  well  draw 
attention  to  Mr.  Joshua  Buckley’s  wood-carving 
kits.  These  include  chip-carving  tools,  ordinary 
wood-carving  tools,  books  of  designs  for  carving, 
and  articles  carried  out  in  different  styles  of  wood 
treatment.  All  that  has  been  submitted  to  us 
has  the  merit  of  being  original,  good,  and  cheap. 

Band-saws. — “History  of  the  Band-saw,” 
by  W.  Samuel  Worssam,  A.M.I.  C.  E.  (Emmott 
&  Co.) — This  pamphlet  gives  a  concise  account 
of  the  history  of  the  band-saw  from  its  earliest 
traceable  record  in  1808,  when  one  William 
Newberry  patented  a  steel  ribbon  for  sawing 
wood,  down  to  the  present  year,  which  has 
witnessed  the  introduction  of  Eansome’s  improved 
band-saw  machine  for  logs.  No  greater  autho¬ 
rity  exists  than  Mr.  Worssam  upon  the  subject 
of  the  band-saw ;  and  all  who  wish  to  know  its 
history  in  a  brief,  concise  way,  should  possess 
themselves  of  this  pamphlet. 

Phipps’  Useful  Jack. — These  useful  little 
tools  are  intended  for  the  workman’s  basket,  and 
will  be  found  handy  for  a  thousand  purposes. 
They  are  strong  and  well  fitted  with  right-  and 
left-hand  screw,  1  in.  square  thread,  wrought 
iron,  weigh  only  4  lb.,  are  8  in.  long  when 
closed,  will  give  a  lift  of  5  in.,  and  will  pull  3  in. 
They  will  be  found  useful  by  all  sorts  and  con¬ 
ditions  of  practical  workers,  and  every  carman 
might  do  worse  than  carry  one  in  case  of  break¬ 
down  or  getting  in  a  hole.  The  British  Iron  and 
Hardware  Agency  store  them. 


636 


WORK . 


[No.  196 — December  17,  1892. 


TRADE  :  PRESENT  AND  FUTURE. 


***  Correspondence  from  Trade  and  Industrial 
Centres ,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Tinplate  Trade.- — This  is  now  looking  up.  Owing 
to  the  effect  of  the  Presidential  election  in  the 
United  States,  many  employers  in  the  tinplate 
trade  have  decided  to  reopen  their  works  ; .  and 
things  certainly  look  better  for  the  present  winter 
than  they  have  done  for  some  time.  Shipments 
are  pretty  regular  to  St.  Petersburg  and  Russia. 

Oil  Trade. — Palm  oil  is  higher  in  price  than  it 
has  been  for  some  time.  About  200  tons  have  been 
sold,  New  Calabar  at  £22  5s.,  Congo  at  £22,  and 
Cameroon  at  £22s,  10s.  to  £23  per  ton.  Tallow  is 
steady.  Olive  oil  is  £35  to  £40  per  ton,  according 
to  quality.  Linseed  oil  is  quiet  at  19s.  3d.  to  20s. 
per  cwt.  Cotton-seed  oil  is  firmer  at  18s.  6d. — 
cheaper  than  usual.  Resin  is  in  fair  demand,  prices 
being :  Common,  4s.  4^d.  ;  medium,  4s.  9d.  to 
7s.  6d.  ;  and  fine,  8s.  6d.  to  11s.  per  cwt.  Spirit  of 
turps  is  steady  at  23s.  per  cwt. 

Cotton  Trade.— Another  week  of  the  great  dis¬ 
pute  in  the  Lancashire  cotton  industry  sees  both 
sides  still  firm.  It  is  considered  juobable  that  any 
prospect  of  an  early  settlement  is  now  remote.  The 
locked-out  operatives  have  received  considerable 
assistance  from  their  fellow-workpeople  of  Bolton, 
who  have  decided  to  subscribe  £10,000. 

Engineering  Trade.— In  the  Lancashire  district 
one  or  two  large  stationary  engine  builders  are  fairly 
busy,  as  are  also  boiler  makers.  The  majority  of 
works  are,  however,  so  very  slack  that  not  only  are 
the  workmen  being  discharged  but  the  office  staffs 
are  also  being  reduced,  thus  indicating  that  there  is 
little  prospect  of  a  revival  of  activity  taking  place 
for  some  time.  Most  of  the  large  firms  of  textile 
machinists  have  but  little  work  on  hand,  but  in  one 
or  two  cases  makers  of  this  class  of  machinery  con¬ 
tinue  busy. 

Iron  Trade. — Next  to  nothing  is  being  done  in 
the  Lancashire  iron  trade.  Finished  iron  is  in  little 
demand,  and  prices  are  very  unstable.  Recently 
finished  iron  merchants  in  this  district  reduced  their 
list  prices  10s.  per  ton  for  bars  taken  out  of  stock. 

Steel  Trade. — The  prices  for  hematites  are 
about  55s.  fid.  for  average  foundry  qualities,  but 
steel  billets  could  now  be  bought  under  £4  7s.  fid. 
In  steel  plates  very  low  quotations  are  being  made, 
and  the  best  boiler-making  qualities  are  being 
offered  at  £6  10s.  to  £6  12s.  6d. 

Shipbuilding  Trade. — Our  Liverpool  corre¬ 
spondent  writes : — Owing  to  the  depression  in  the 
shipbuilding  trade  of  this  port,  ironfounders,  ship¬ 
wrights,  makers  of  forgings,  etc.,  are  all  very  short 
of  work,  and  are  working  with  as  few  hands  as 
possible.  Many  men  are  out  of  work,  and  as  pros¬ 
pects  do  not  seem  brighter  for  the  future,  the  winter 
will  be  a  hard  one  for  them. 

Timber  Trade. — Messrs.  Farnwoi-th  &  Jardine 
report  that  the  timber  imports  have  been  large,  and 
prices  difficult  to  maintain.  There  is  no  change  in 
value  in  yellow  pine  timber.  The  consumption  of 
red  pine  has  been  good.  Oak  has  moved  off  slowly. 
Ash  has  been  in  fair  request,  and  prices  are  steady. 
The  import  of  pine  deals  has  been  too  heavy,  the 
stock  is  much  too  excessive,  and  there  is  no  improve¬ 
ment  in  values.  Birch  is  firmer.  Stocks  of  pitch 
pine  have  accumulated,  and  are  too  heavy,  prices 
are  declining,  and  the  market  is  altogether  unsatis¬ 
factory.  Imports  of  furniture  woods  have  been  on 
a  moderate  scale.  The  recent  sales  were  well 
attended,  when  most  of  the  wood  offered  was  dis¬ 
posed  of,  though,  in  some  cases,  at  declining  prices, 
and  stocks  are  generally  of  moderate  compass. 

Steel  and  Iron  Trades.— In  Sheffield  there  is 
no  alteration  in  the  prices  of  hematites,  forge-iron, 
and  Bessemer  material.  Railway  material  is  not 
inquired  for.  There  is  but  little  work  at  the  rolling 
mills,  tilts,  and  forges.  At  the  armourplate  works 
in  the  neighbourhood  of  Brightside,  1,000  men  are 
out  of  employment,  and  hundreds  more  are  working 
short  time.  The  same  condition  of  things  prevails 
in  other  manufactories — notably  the  cutlery  and  file 
trades. 

Silver  Trade. — The  Sheffield  silver  trade  is  the 
one  exception  to  the  rule  of  general  slackness,  but 
in  this  trade  the  customary  Christmas  orders  have 
not  come  in  so  freely  as  last  year,  and  manufacturers 
and  workmen  are  looking  forward  to  the  new  year 
for  a  change  for  the  better. 

Jewellery  Trade. — In  London  this  is  duller 
now  than  most  of  the  present  generation  of  work¬ 
men  can  remember  it  to  have  been.  The  year  soon 
ends,  and  with  the  new  one  trade  may  be  expected 
to  improve,  if  there  is  any  truth  in  the  reports  of 
the  royal  marriage  we  hear  of 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 


***  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  of  W ork,  contributors  are 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 

In  answering  any  of  the  “  Questions  submitted  to  Corre¬ 
spondents,"  or  in  referring  to  anything  that  has  appeared 
in  “  Shop,"  writers  are  requested  to  refer  to  the  number 
and  page  of  number  of  Work  in  which  the  subject  under 
consideration  appeared,  and  to  give  the  heading  of  the 
paragraph  to  which  reference  is  made,  and  the  initials 
and  place  of  residence,  or  the  nom-de-plume,  of  the  writer 
by  whom,  the  question  has  been  asked  or  to  whom  a  reply 
has  been  already  given. 


I.— Letters  from  Correspondents. 

International  Manufactures.  —  B.  A.  B. 

(. London ,  N.W.)  writes:— “As,  no  doubt,  many 
of  your  readers  are  not  well  posted  up  in  economics, 
and  as  every  light  upon  the  subject  is  of  value,  I, 
for  one,  am  glad  of  your  paragraphs  on  the  middle 
page.  But  I  must  confess  that  I  cannot  understand 
your  note  in  No.  183,  headed  as  above,  and  I  hope 
you  will  be  able  to  give  more  light,  and  I  believe 
in  enlightening  me  you  will  do  the  same  fori  thou¬ 
sands.  To  aid  in  the  clearing  away  of  the  difficulty, 
I  will  state  what  I  believe  we  both  admit,  and 
then  ask  a  question  or  two.  (1)  It  is  best  for  each 
nation  to  export  whatever  it  can  produce  advan¬ 
tageously,  compared  to  the  nation  which  receives 
the  goods.  (2)  The  converse  bolds  good  :  It  is  best 
to  import  whatever  we  can  buy  of  the  foreigners 
better  and  cheaper  than  we  could  produce  it  our¬ 
selves.  (3)  If  shippers  are  to  transport  goods 
cheaply,  they  must  have  a  cargo  both  ways,  in  and 
out.  (4)  It  is  better  that  trade  should  be  mutual. 
(5)  In  oases  where  the  material  is  abundant  abroad, 
but  not  here,  it  can  be,  and  otten  is,  the  case  that  the 
finished  article  is  brought  here  instead  of  the  raw 
material.  We  believe  that  to  be  judicious.  But  now, 
I  fear,  we  part  company,  except  that  we  all  agree  that 
‘  the  sooner  it  is  understood  the  better  it  will  be  for 
this  country,’  etc.,  to  the  end  of  the  paragraph. 
Now  the  questions :  (1)  Do  we  buy  and  sell,  or  do 
we  barter  ? — that  is,  do  we  put  a  value,  expressed  in 
money,  on  what  we  sell,  and  does  the  foreigner 
too?  (2)  If  we  barter,  does  your  illustration  hold 
good  unless  the  same  merchant  wants  to  barter 
toys  for  textiles  1  (3)  If  the  toys  are  sold  here  for 
less  money  than  they  cost  the  foreigner,  someone 
must  lose — who  is  he  ?  (4)  If  the  foreign  buyer  of 
textiles  is  a  gainer  by  the  toy-maker’s  loss  (if  the 
toy-maker  does  lose),  does  he  recompense  him?  (5) 
If  the  textile  seller  gains,  does  he  bear  the  loss  on 
the  toys?  (6)  If  neither  buyer  nor  seller  gains  or 
loses,  because  the  goods  are  bartered  each  for  each, 
how  does  it  affect  the  English  toy-maker  in  the 
case  described?  (7)  How  is  it  that  we  import  and 
export  goods  of  very  nearly  the  same  class  of  each 
to  the  same  countries?  (8)  And  is  it  due  to  protec¬ 
tion,  or  lack  of  competition,  or  what  other  reason, 
that  both  the  native  and  imported  goods  are  dearer 
abroad?  We  are  not  surprised  at  English  goods 
being  dear  in  Germany,  but  some  of  us  are  sur¬ 
prised  at  German  goods  being  dear  in  Germany,  but 
cheap  here.  If  all  these  questions  are  outside  the 
scope  of  Work,  please  refer  us  all  to  some  book  or 
source  of  information.  At  present,  in  Work,  econo¬ 
mics  are  supplied  just  enough  to  whet  our  appetites.” 

Wood  Tests. —A.  R.  (Scorrier)  writes  : — "The 
following  are  recent  tests  with  the  four  kinds  of 
woods  mentioned,  which  may  be  useful  to  many 
readers  of  Work”  : 


Weight  per  cubic 
foot. 

|  Specific  Gravity. 

Transverse  Strength 
per  square  inch. 

Dimensions 

of 

each  Piece. 

Weight  the  Piece 
broke  with. 

Direct  Cohesion 
on 

square  inch. 

No.  of  Years  assigned 
\  for  Shipbuilding. 

lb. 

in. 

lb.  per 

lb-Pr-,Yrs 

sq.  in. 

sq.m. 

Indian  Teak 

49  47 

8072,2032x2x30 

13,207 

3.301  14 

English  Oak 

58 

8862.1172x2x30 

30,287 

7.671  1  9 

J  arrah 

63T2JOCO  1.8002x2x30 

11.760 

2,740  12 

Karri 

61-31 

9812,2842  x  2  x  30 

23,280 

7,070  1  12 

II.— Questions  Answered  by  Editor  and  Staff. 

Manchester  Dynamo — Wire.— A  Manchester 
dynamo  can  be  run  as  a  motor,  but  is  not  such  an 
efficient  electro  -  motor  as  a  machine  specially 
designed  and  wound  for  the  purpose.  I  do  not  see 
what  good  purpose  can  be  obtained  by  using  a 
Manchester  dynamo  to  charge  a  set  of  accumulators, 
and  then  use  the  current  from  these  to  work  the 
same  dynamo  as  a  motor.— G.  E.  B. 

Trimming  Dynamo  Brushes.— Jumbo.  — No 
secret.  Simply  out  the  ragged  ends  off  with  a  pair 
of  shears,  leaving  the  copper  gauge  or  foil  straight. 
Readjust  the  brushes  to  give  the  freshly-cut  ends 
the  same  lead  as  at  first.— G.  E.  B. 

Hand  Cycle.— W.  J.  H.  ( Birmingham ). — About 
the  best  hand  tricycle  is  the  Velociman,  made  by 
Singer  &  Co.,  Coventry.  Write  them.— A.  S.  P. 

Safety  Tires.— A.  J.  S.  ( Watford )  has  not  been 
reading  up  the  papers  on  Cycle  Making  and  the 


numerous  replies  to  correspondents  in  “Shop,”  or 
he  would  have  found  all  he  now  inquires  for.  As  to 
tires,  he  does  not  say  what  kind :  whether  solid, 
cushion,  or  pneumatic.  He  will  get  best  tires  by 
paying  the  best  price  from  any  respectable  cycle 
dealer,  also  good  cement  for  putting  them  on.  To 
re-enamel,  scrape  every  part  of  the  machine,  and 
rub  with  emery-cloth.  Get  Guest’s  or  Club  black 
enamel  of  any  cycle  dealer ;  coat  the  work  copiously 
with  a  flat  brush.  When  dry,  rub  over  with  a  piece 
of  cloth  with  finest  emery-flour ;  then  apply  another 
coat  of  enamel.  For  a  better  job,  get  it  stove- 
enamelled  by  a  practical  enameller. — A.  S.  P. 

Tiles  for  Hearth.— A  New  Subscriber— Mark 
the  face  of  the  tile  where  it  is  to  be  cut,  then  lay  it 
on  the  edge  of  a  flag  or  hard  stone,  and  bruise  along 
the  line  with  a  small  chisel  and  hammer,  backwards 
and  forwards,  a  few  times,  when,  if  it  does  not  part, 
a  tap  on  the  back  will  part  it.  The  tile  should  be 
held  in  an  angular  position,  and  the  chisel  carefully 
used  ;  or  the  tile  may  be  embedded  on  dry  sand  oh 
a  stone  slab,  and  bruised  with  the  chisel.  After  a 
little  experience  they  can  be  readily  cut ;  the  rough 
edges  may  be  rubbed  on  a  stone.— M. 

Rosette  Papers.— D.  J.  E.  (Brynmawr). — The 
most  likely  firm  to  supply  you  with  the  material 
you  require  is  Bemrose  &  Sons,  of  23,  Old  Bailey, 
London.  They  make  a  speciality  of  rosette  papers 
cut  mathematically  correct  to  nine  different  sizes 
(extra  sizes  to  order),  in  gold  and  silver,  white,  ivory 
(light  buff),  violet,  light  brown  (to  imitate  leather), 
ebony,  red,  orange,  primrose,  cedar,  dark  blue,  light 
blue,  green,  and  lavender.  In  gold  and  silver  the 
packets  are  Is.,  and  other  colours  6d.  You  would 
probably  find  Mr.  W.  Bemrose’s  book  on  “Paper 
Rosette  Work  and  How  to  Make  It,”  interesting  lo 
you.  It  is  plainly  illustrated  and  described  by 
thirty-six  lithographic  designs  for  various  useful 
and  ornamental  objects.  Following  outthe  informa¬ 
tion,  pretty  ett'ects  may  be  obtained  in  home 
decoration.— F.  G. 

Hot-air  Engine _ J.  S.  (Preston).— The  makers 

of  the  Robinson  hot-air  engine  are  Messrs.  Norris 
&  Henty,  Abchurch  Yard,  London,  E.C.— Q. 

Oil.— W.  A.  S.  (Birmingham). — If  you  used  any 
kind  of  oil  with  it,  your  blacking  would  not  give  a 
polish,  the  only  object  there  is  for  using  blacking. 

I  think  you  will  find  the  following  suitable  for 
the  purpose  you  name.  Put  ten  parts  of  beer,  and 
one  each  of  vinegar  and  sugar,  into  a  bottle,  and 
add  It  to  the  blacking  as  it  needs  it,  well  shaking 
the  admixture  first. — W.  G. 

Sewing  Machines.— Persevere  — I  may  state 
that  there  are  no  other  books  published  on  sewing 
machines  alone  but  those  of  the  manufacturers— 
viz.,  books  of  instruction  on  their  own  speciality. 
Let  him  write  to  the  makers  of  the  machines  he  is 
attending,  and  they  will  bo  glad  to  forward  him 
t.he  books  of  instruction  free.  As  Persevere  is  a 
fitter,  he  will  have  some  knowledge  of  mechanical 
motion.  He  can  greatly  supplement  that  knowledge 
by  reading  “  Mechanical  Movements”  by  Thomas 
Walker  Barber,  Engineer,  published  by  E.  &  F.  N. 
Spon,  125,  Strand,  London,  at  7s.  6d,;  also  “  Practical 
Mechanics,”  by  Prof.  Perry,  M.E.,  at 3s.6d., published 
by  Messrs.  Cassell  &  Co.,  Ludgate  Hill.  He  must 
aiso  pay  marked  attention  to  the  arrangement  of 
cranks,  cams,  and  levers,  the  value  of  their  rela¬ 
tion  to  each  other  as  arranged  in  his  machines  ;  by 
such  attention  there  is  nothing  to  prevent  him  from 
becoming  an  expert  in  the  speciality.  Beingagood 
mechanic,  with  the  use  of  tools  at  his  hand,  as  well 
as  some  knowledge  of  mechanics^  he  will  soon  over¬ 
come  any  practical  difficulty.  With  regard  to  slip- 
stitching,  this  is  caused  by  the  needle  being  either 
too  high  or  too  low ;  it  may  also  be  caused  by  the 
tension  not  being  properly  adjusted  to  suit  the 
thickness  of  the  material  that  is  being  sewn.  The 
screw  in  front  of  the  machine  (if  a  Singer)  is  the 
one  he  must  adjust.  In  adjusting  the  needle  he 
must  first  place  the  gauge  mark  level  with  the  top 
of  the  slide ;  the  eye  of  the  needle  must  be  then 
level  with  the  needle-plate.  Try  another  method 
to  prevent  slip-stitching  by  not  threading  the 
shuttle  through  so  many  holes.  If  the  point  of  the 
shuttle  has  become  blunted,  sharpen  on  a  piece  of 
Turkey  stone,  as  a  blunt  shuttle  is  also  likely  to 
cause  slip-stitching. — T.  R.  B. 

Wiring  and  Knocking  up  — T.  D.  ( Cambridge ). 
—It  is  rather  a  difficult  job  for  an  experienced 
workman  to  wire  with  such  a  large  size  as  1  in.  rod 
such  a  small  circle  as  24  in.  diameter.  I  do  not  see 
the  need  for  such  a  size  to  be  used  ;  f  in.  would  be 
ample.  I  can  tell  you  that,  unless  your  articles  are 
made  of  the  best  charcoal  plate,  they  will  not  stand 
the  flanging  back,  but  will  split.  However,  I  will 
try  to  help  you  all  I  can.  The  tools  you  will  want 
are  a  large  bick  iron,  a  pair  of  compasses,  and  a 
mallet,  and  if  you  have  a  “jenny,”  so  much  the 
better.  Proceed  by  setting  the  compasses  to  twice 
the  size  of  the  rod  you  desire  to  use.  Make  a  mark 
with  them  round  the  inside  of  the  pan  that  is  to  be 
w-ired ;  this  is  for  a  guide  mark  in  throwing  off  the 
flange.  Now  hold  the  pan  on  the  bick  iron  so  that 
the  line  is  level  with  the  edge  of  the  tool ;  then  go 
round  it  with  the  mallet,  striking  lightly,  and  not 
knocking  the  edge  back  too  far.  Do  this  very  care¬ 
fully,  so  as  to  get  your  edge  or  flange  even  all  round. 
Shape  up  a  bit  after  once  round,  and  then  repeat 
the  operation,  striking  more  on  the  outside  of  the 
edge  in  order  to  stretch  it  a  little.  When  you  have 
got  the  edge  as  far  back  as  you  can  in  this  way, 
take  the  bick  iron  out  and  replace  it  with  the 
pointed  end  in  the  hole  of  the  bench.  You  will  find 
that  the  other  end  is  (or  it  should  he)  bevelled  off; 


No.  196 — December  17,  1892.] 


WORK. 


637 


this  will  allow  of  your  bending  the  edge  over  the 
■  remaining  distance  required;  do  not  make  it  too 
sharp  in  the  angle,  or  you  will  have  a  difficulty  in 
getting  the  wire  close  up.  You  will  also  find  that 
the  preceding  operations  have  thrown  the  article 
much  out  of  shape ;  but  this  does  not  matter,  as  it 
will  come  right  again  in  the  wiring,  or  near  enough, 
l|  eo  that  it  can  easily  be  shaped  afterwards.  Cut 
:  off  the  rod  to  the  required  length,  form  it  into  a 
Ij  circle,  lay  it  round  the  article,  and  cut  off  any  over¬ 
plus.  Press  well  up,  and  give  drawing  blows  with 
the  mallet,  using  as  large  a  tool  as  you  have  to  wire 
on.  When  you  havegotall  round  roughly,  go  round 
again,  putting  the  blows  closer  together.  Then,  to 
finish  off,  run  it  through  the  jenny,  or,  if  you  have 
not  one,  you  must  rest  it  on  the  square  edge  of  a 
tool,  and  go  round  the  top  with  a  mallet,  or  turn  it 
the  other  way  up  and  “  tuck  ”  it  with  the  paning 
hammer.  Throw  off  the  edge  for  the  bottom  in  the 
.same  way,  only  it  will  not  need  to  be  more  than 
r,T  in.  in  width.  Cut  the  bottom  /3  in.  larger  all 
round  than  the  edge,  turn  it  up  on  a  half-moon 
j  stake  or  on  the  flat  end  of  the  bick  iron,  as  pre¬ 
viously  mentioned,  slip  it  on,  tap  round  with  a 
small  hammer,  and  then  pane  down.  Next,  slightly 
turn  the  bottom  by  running  round  it  with  a  mallet 
on  the  hatchet  stake,  and  finish  knocking  up  on 
side  stake  or  similar  tool.  See  my  lessons  on  Sheet 
Metal  Work  in  Vols.  I.,  II.,  and  subsequent  numbers 
of  the  publication.— R.  A. 

Glass  Partition.— Metronne.— My  advice  is 
to  give  up  all  idea  of  ferns,  and  substitute  one  of 
fhe  patent  “Glacial  Decorations,”  or  imitations  of 
stained  glass ;  these  can  be  got  in  an  endless  variety 
of  designs  at  all  prices.  Write  or  call  on  Perry  & 
Co.,  Holborn  Viaduct,  London.  Articles  have 
appeared  on  Glass  and  Picture-frame  Gilding  on 
pp.  333,  364,  542,  603,  605,  637,  782,  705  of  Vol.  I. ;  also 
on  pp.  245,  261,  357,  602,  634,  649,  680,  701,  708,  750  of 
Yol.  II. ;  and  on  pp.  262,  350,  398,  412,  443,  604, 668,  etc., 
of  Yol.  III.  I  should  strongly  advise  you  to  take 
Work  in  every  week.  You  would  find  it  a  splendid 
reference  on  all  matters ;  and  likewise  recommend 
It  to  your  friends.— E.  D. 

Watch  and.  Clock  Cleaning  and  Repairing. 

— J.  B.  ( Norden).—l  am  pleased  to  hear  you  find 
these  papers  helpful.  Pivoting,  etc.,  will  be  dealt 
with  in  due  course,  also  lever  and  verge  watches. 
All  ordinary  repairs  will  receive  attention  as  far  as 
space  allows.  With  regard  to  the  advertisement 
to  which  you  refer,  I  can  only  say  that  it  has  nothing 
to  do  with  the  writer  of  the  papers  on  Watehwork 
now  appearing,  and  in  its  wording  is,  in  this 
respect,  calculated  to  mislead  readers.  As  stated 
before,  Messrs.  Hunt  &  Son,  of  Ironmonger  Street, 
St.  Luke's,  London,  or  Messrs.  Grimshaw  &  Baxter, 
■G  os  well  Road,  London,  can  supply  any  tools  or 
watch  parts ;  and  the  former  firm  can,  I  know, 
practically  assist  any  who  get  into  trouble  with 
ivatchwork.— F.  J.  G. 

Spring  Mattress.—' T.  T.  B.  (A To  Address).— 
When  the  wood  tray  is  ready  for  the  springs, 
arrange  them  equally,  and  fix  with  three  wire 
staples  to  each  spring ;  lace  the  tops  of  springs  with 
lay  cord,  or  bring  a  web  across  each  row  both  ways, 
and  sew  with  twine  in  order  to  keep  springs  from 
touching  each  other.  Tack  a  strong  canvas  over 
the  springs,  and  sew  a  9  in.  strip  of  canvas  all  round 
about.  6  in.  from  the  edge;  stuff  and  tack  this  to 
form  a  firm,  yet  soft,  edge  to  the  mattress,  putting 
in  a  row  of  stitches  to  keep  up  the  edge.  Then 
arrange  rest  of  stuffing,  cover,  and  taft  as  usual. 
Do  the  preliminary  work  well.— B.  A.  B. 

Wooden  House.— F.  H.  K.  (Brighton).— You 
must  contrive  to  get  a  current  of  fresh  air  passing 
through  the  house,  especially  when  the  fire  is 
lighted — say,  an  inlet  at  the  back  or  under  the  stove, 
and  an  outlet  at  the  highest  point  of  your  roof,  the 
inlet  and  outlet  so  arranged,  with  relationship  to 
each  other,  that  the  whole  area  of  the  house  is 
supplied  with  fresh  warm  air.  What  you  want,  as 
far  as  I  can  at  present  judge,  is  ventilation,  and 
without  it  you  are  bound  to  suffer  as  you  describe. 
— E.  D. 

Crafts  Exhibitions.— Reader  from  No.  1.— If 
you  address  a  stamped  letter  to  the  secretary  of  the 
particular  exhibition  in  which  you  are  interested, 
no  doubt  the  Agricultural  Hall  authorities  will  send 
it  on. 

Making  Dynamo.— L  aurzern  est.  — Full  i  n  s  tr u c- 
tions  for  making  dynamos  were  given  in  Nos.  92, 
94,  and  99  of  Work  (see  pp.  642,  677,  and  756  of 
Vol.  II.).  Dimensions  of  dynamos  suitable  to  your 
requirements  were  given  on  p.  758,  Vol.  II.  You  do 
not  give  the  candle-power  of  your  lamps.  If  they 
are  10's,  four  will  equal  40  and  six  equal  60  c  -p. 
Perhaps  a  50  c.-p.  dynamo  will  light  these.  This 
will  take  a  J  h.-p.  motor  to  drive  it.  If  the  lamps 
are  of  16  c.-p.,  you  will  require  a  100  c.-p.  dynamo, 
and  this  will  take  a  \  h.-p.  motor,  such  as  a  small 
gas  or  steam  engine,  to  furnish  enough  power.— 
G.  E.  B. 

Copper  Bronz:ng.— Bronzes.— Brass  may  be 
bronzed  by  dipping  in  weak  nitric  acid  in  contact 
with  scrap  iron.  The  article  must  then  be  rinsed, 
dried  in  hot  sawdust,  and  varnished  or  lacquered. 
Green  bronzes  are  obtained  by  dipping  the  articles 
in  vinegar,  and  allowing  this  to  dry  on  them. 
Repeat  several  times  until  coated  with  verdigris. 
Blue  effects  may  be  obtained  by  touching  parts  with 
a  rag  moistened  with  ammonia.  When  dry,  brush 
with  a  soft  brush  soiled  by  rubbing  against  bees¬ 
wax.  The  whole  range  of  bronzes  have  been  de¬ 
scribed  in  Work,  Vol.  I.,  pp.  220,  637,  643;  Vol.  II., 
pp.  324,  390;  and  Vol.  III.,  p.  602. -G.  E.  B 


Ejincri.sta.— W.  H.  S.  (No  Address).— As  this  is 
a  patented  substance,  it  is  extremely  unlikely  that 
anyone  will  give  information  as  to  its  composition. 

Photographer’s  Retouching  Medium.— Tiro 
Hudd.— Take  2  drachms  of  gum  dammar,  and  dis¬ 
solve  in  6  drachms  of  benzole  ;  then  add  3  drachms 
of  turpentine,  or  sufficient  to  make  it  a  workable 
consistency,  or  Canada  balsam  thinned  with 
turpentine. — D. 

Window  Sashes.— C.  C.  (N.B.).— Write  to  Mr. 
Hough,  of  135,  Great  Suffolk  Street,  Southwark, 
London,  S.E.,  who  will,  I  have  no  doubt,  supply 
you  with  full  particulars ;  but  if  you  were  to  write 
a  little  more  plainly  you  would  stand  a  better  chance 
of  getting  a  fuller  reply.  There  is  a  certain  style 
about  your  writing  that  wants  a  lot  of  study.— 
E.  D. 

How  to  Make  a  Wood  Lathe.— Amateur.— I 
can  only  find  something  on  p.  621  of  Vol.  I.  But 
then  my  Vol.  IH.  is  at  the  binder's. — F.  A.  M. 

Design  for  Bazaar  Stall.— Economy.— Possibly 
the  accompanying  design  will  meet  your  economical 
views ;  it  need  cost  but  2s.  or  3s.,  and  your  own 
taste  and  that  of  your  lady  friends  may  make  it  as 
artistic  as  you  please.  Get  four  tinned-beef  boxes 
(A,  A,  A,  A,  ground  plan.  Fig.  1).  The  lot  may  cost 
you  Is.  4d.  at  the  provision  shop.  Fix  them  in  posi- 
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Bazaar  Stall.  Fig.  1.— Ground  Plan.  Fig.  2.— 
Brick  Fixing  for  Uprights.  Fig.  3.— Platform. 


tion  by  nailing  to  stout  pieces  of  scantling,  as  at  b 
in  the  figures.  The  rear  piece  is  placed  inside  the 
boxes,  that  it  may  not  interfere  with  the  feet  of  the 
stall-keeper.  Fix  uprights  in  outer  angles  of  boxes, 
and  wedge  them  tightly  in  with  bricks,  as  at  c. 
Fig.  2.  Affix  cross-pieces  as  shown,  lashing,  not 
nailing,  them  to  the  uprights,  that  the  wood  may 
not  be  damaged.  The  platform  for  display  of  goods 
will  be  of  boards  laid  on  cross-pieces,  and  a  barrel 
set  beneath,  as  at  d,  Fig.  3,  will  give  the  additional 
support  it  may  need.  The  diagrams  show  construc¬ 
tion  to  scale ;  and,  except  the  four  bottom  pieces, 
which  are  nailed,  the  rest  of  the  wood  can  be 
borrowed,  as  it  will  be  none  the  worse.  The  frame¬ 
work  thus  made,  you  can  drape  and  dress  with 
evergreens  to  your  taste.  The  drapery  used  you 
will,  of  course,  dispose  of  at  close  of  the  bazaar  by 
auction  or  some  other  of  the  methods  usual  on  such 
occasions.— S.  W. 

Safety  Bicycle.— C.  W.  L.  (North  Tawton).— The 
numbers  of  Work  in  which  the  “  Construction  of 
the  Safety  Bicycle  ”  appeared  (Nos.  107,  111,  115,  119, 
124, 127,  132,  137,  and  142)  are  still  in  print,  and  con  be 
obtained  from  Messrs.  Cassell  &  Co.,  or  any  book¬ 
seller. 

Bookcase. — F.  H.  R.  (Queen’s  Park,  TV.).— 
Articles  appeared  in  Work,  Nos.  38,  44,  48,  52,  75, 
35,  and  127. 

Work.  —  Writing-desk.  —  H.  C.  ( Clapham 
Junction).— The  price  of  Work,  Nos.  31  and  38, 
including  postage,  would  be  3d.  ;  No.  41  is  out  of 
print,  instructions  for  making  writing-desks  have 
already  appeared  in  Work.  Purchase  Nos.  61,  66, 
and  145. 

Tuning  Dulcimer. — P.  J.  (Perranwell,  R.S.O.). 
—In  the  harmonium  you  have  the  best  possible 
uide  to  tuning  the  dulcimer.  The  scale  of  all 
uleimers,  no  matter  what  size,  is  that  of  G— that  is 


to  say,  the  lowest  note  is  called  G,  although  the 
actual  pitch  may  be  D,  E,  F,  or  any  other  note.  If 


you  therefore  tune  the  lowest  steel  note  to  — 

and  the  lowest  brass  note  an  octave  lower,  the 
actual  notes  of  the  whole  scale  will  be  as  follows  : 


Brass  : 


^  _2  _3  _4_  5  6  !_S_  9  10 

F  G  A  Bt>  C  D  E  E(,  F#  Gff 


Steel: 


(Bight  of  Bridges. 
i  2  _3  Jl  5  6  7  8  9  10 

F  G  A  B„  B£j  CJ  DJf  FjJ  Gff  BJ 

Left  of  Bridges. 


1  2  3  4  5  6^  7_  8  9_  10 

C  D  E  F  G  A  B»  C  D  E 


The  additional  two  notes  yon  name  are  really  of 
very  little  value,  although  there  is  really  no  limit 
as  to  size  of  instrument  or  number  of  notes.  Thirty, 
however,  is,  to  all  intents  and  purposes,  sufficient. 
— R.  F. 

Bell  Fitting.— Cymru.— (D  “Practical  Electric 
Bell  Fitting,”  by  F.  C.  Allsopp,  165,  Queen  Victoria 
Street,  E.C.,  post  free,  3s.  6d.  (2)  “  Gas  Fitting,”  by 
John  Black,  published  by  Crosby  Lockwood  &  Co., 
price  3s.— T.  W. 

Coil.— S.  S.  (Blackburn). —It  you  are  a  constant 
reader  of  Work,  and  have  kept  your  back  numbers, 
you  will  find,  all  through  Vols.  II.  and  III.,  many 
useful  hints  in  “Shop”  upon  making  coils;  but 
should  you  be  only  a  casual  reader,  let  me  advise 
you  to  obtain,  through  your  newsagent  or  direct 
from  Messrs.  Cassell  &  Co.,  Vol.  IV.,  Nos.  160,  164, 
166,  170,  and  178.  In  these  numbers  you  will  find  a 
good  and  explicit  series  of  articles  by  Mr.  G.  E. 
Bonney  upon  making  induction  coils  of  various 
sizes. — J.  B. 


7  Steam  Return.— P.  R.  (Alloa).— Inquiries  for  the 
address  of  the  inventor  have  been  made  from 
engineers  in  Glasgow  and  elsewhere,  but  so  far 
without  success.  As  soon  as  it  is  obtained  it  will  be 
given  in  this  column.— M. 

Wheelmefna.  —  H.  V.  T.  (Harrogate).  —  Any 
optician  will  supply  this  ;  price,  from  7s.  6d.  If  you 
have  any  difficulty,  write  to  W.  F.  Stanley,  Great 
Turnstile,  London,  W.C.— A.  B. 

Steam  Engine.— J.  G.  S.  (South  Shields).— The 
piston  thickness  and  clearance  you  show  will  suit. 
The  steam  passages  and  ports  should  be  about  £  in. 
by  }  in.  in  the  clear,  and  the  exhaust  port  £  in.  by 
i  in.  If  you  work  to  your  sketch  you  will  not  bo  far 
out.  The  diameter  of  piston  and  connecting-rods 
should  betV  in.  ;  slide-rod,  in.  to  (  in. ;  crank-pin, 
A  in. ;  shaft,  -J  in.  ;  cross-bead  pin,  i  in. ;  and  eccen¬ 
tric-rod  pin,  A-  in. — F.  C. 

Forge  Fan.— C.  H.  S.  (Midsomer  Norton).— To 
make  the  fan,  fasten  four  blades,  preferably  curved 
backward  from  the  direction  of  the  twin,  on  a 
spindle,  which  i3  fitted  with  a  small  driving  puiley 
and  mounted  in  bearings  fixed  to  the  side  of  the 
casing.  The  casing,  to  which  the  fan  should  fit 
closely,  but  without  touchin'-,  is  made  with  open¬ 
ings  at  central  parts  of  the  siae8  to  let  the  air  in,  and 
an  outlet  running  off  at  a  tangent  from  some  part  of 
its  circumference.  The  required  speed  is  obtained 
by  connecting  the  small  driving  pulley,  by  a  strap, 
with  a  larger  pulley  on  a  shaft  turned  by  hand  or 
power.  The  fan-spindle  bearings  may  be  supported 
by  bars  extending  across  the  central  side  openings 
in  the  case.— F.  C. 

Patenting  Invention.— C.  W.  IT.  (Wandsworth, 
S.  TV.). — Before  anything  can  be  done  in  the  way  of 
creating  a  property  in  the  invention,  it  is  necessary 
first  to  ascertain  whether  it  is  of  a  kind  to  be  regis¬ 
tered  as  a  design,  or  whether  it  is  a  subject  requiring 
to  be  patented  as  an  invention  or  an  improvement. 
When  this  has  been  decided,  the  next  thing  to  be 
done  is  to  find  out  whether  it  has  been  registered  or 
patented  before,  or  such  a  modification  of  it  as 
would  be  held  to  cover  it  by  anticipation.  Unless 
it  is  novel,  useful,  and  not  before  known  or  described 
as  an  invention,  any  patent  obtained  for  it  would  be 
held  invalid  ;  and  the  same  would  be  the  result  if  it 
were  an  improvement  on  any  existing  invention 
for  the  purpose.  Registration  is  confined  _  to  the 
shape  or  configuration  of  the  article  registered, 
whilst  a  patent  covers  the  object  of  the  invention 
and  the  mode  of  carrying  it  into  effect,  as  well  as 
modifications  of  the  mode.  We  should  advise 
C.  W.  H.  to  spend  a  little  time  at  the  Patent  Office 
Library  (open  free  daily),  where  he  can  examine  all 
the  specifications  of  completed  patents  which  relate 
to  his  invention,  and  where  he  will  meet  with  every 
attention  and  assistance  from  a  skilled  and  obliging 
librarian  and  duly  qualified  assistants.  He  thus  will 
be  able  to  find  out  whether  his  invention  has  been 
anticipated,  and,  perhaps,  be  able  to  decide  whether 
it  should  be  registered  or  patented.— C.  E. 

Inventions.— Gaspipe.— This  matter  is  already 
before  us  for  attention.  Watch  for  announcement 
in  Work. 

Rearer.— Harry.— You  will  find  full  instructions 
for  making  rearers  and  other  chicken-rearing  appli¬ 
ances  in  Work,  No.  150,  Vol.  III.  Pleased  to  hear 
of  your  success  with  incubator. — Leghorn. 

Incubator.  Fittings  for.— G.  M.  (Sunderland). 
—Thermometers  and  other  fittings  can,  ns  before 
stated  several  times  in  these  columns,  be  obtained 
from  Mr.  Stevens,  7,  Selhurst  Road,  South  Norwood, 
London,  S.E-—  Leghorn, 
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Bent  Iron  Worls.— W.  J.  R.  ( Northampton ). — 
Whiteley,  the  universal  provider,  Westbourne 
Grove,  London,  will  supply  you  with  all  materials. 
Designs  for  flower  vases  and  lamps  have  already 
been  given  in  the  present  volume  containing  these 
papers. 

Bent  Iron.— Bent  Iron.— For  materials,  try 
■Whiteley,  Westbourne  Grove,  W. 

“Escape  from  Fire.”— J.  L.  W.  ( London ,  TV.). 
—The  competition— a  very  large  one— will  be  ad¬ 
judicated  upon  very  shortly.— Ed. 

Model  Engine  Making.— Regular  Reader.— 
Try  Pocock’s  work,  obtainable  through  any  book¬ 
seller. 

Cylinder  Plug.— No  Name  (Liverpool).— To  put 
a  new  pivot  in  a  cylinder,  knock  out  the  plug  with 
a  specially-shaped  punch,  and  fit  a  fresh  one.  Upon 
this  turn  the  new  pivot.  There  is  no  necessity  to 
take  both  plugs  out  to  put  in  one  new  one.  If  a 
cylinder  has  to  be  put  in  the  turns,  always  fill  it  with 
shellac.  To  get  this  off.  place  cylinder  in  a  spoon 
with  spirit,  and  boil  over  a  lamp  flame.  Only  send 
the  ’scape  wheel  to  the  material  shop,  and  if  it  is 
specially  short  or  long,  mention  the  fact.— F.  J.  G. 

Finger  Stains  on  Oak. — W.  B.  (Penzance). — If 
the  finger  stains  are  from  ordinary  handling,  a  very 
slight  rub  of  fine  glass-paper  will  remove  them,  or, 
perhaps,  a  little  linseed  oil  will  do  so  if  the  work 
will  allow  of  oiling ;  but  if  W.  B.  has  been  sharpen¬ 
ing  tools,  and  some  of  the  stained  oil  from  the  oil¬ 
stone — consisting  of  steel  and  stone  in  a  fine  state  of 
division— has  been  transferred  from  his  fingers  to 
the  work,  then  scraping  and  glass- papering  is  neces¬ 
sary  to  remove  such  stains.  Always  sharpen  tools 
first,  and  always  leave  the  use  of  glass-paper  until 
the  use  of  planes,  scrapers,  etc.,  has  been  completely 
accomplished ;  then  glass-paper  will  remove  stains, 
if  any.— B.  A.  B. 

Manufacturers’  Addresses.— Fish  Grimsby. 
— You  require  (1)  the  address  of  a  manufacturer  of 
papier-md.chd.— Try  McCallum  &  Hodson,  Summer 
Row,  Birmingham.  (2)  That  of  a  manufacturer  of 
brass  wire  of  all  sizes.— Elliott’s  Metal  Co.,  Selly 
Oak,  Birmingham.  (3)'  That  of  a  manufacturer  of 
small  brass  castings.— Go  to  James  Cartland  &  Son, 
cabinet  builders’  and  naval  brass  founders,  64-72, 
Constitution  Hill,  Birmingham.  (4)  That  of  a  firm 
which  works  wood  with  bevelled  or  beaded  edges. 
— You  appear  to  want  what  are  known  as  “  steam- 
struck  mouldings."  Apply  to  Joseph  Sandell  &  Co., 
Waterloo  Bridge  Road,  Lambeth,  London,  S.E., 
who  will  supply  you  with  a  book  showing  sections 
of  their  mouldings,  etc.,  with  prices. — S.  W. 

Threefold.  Screen  for  Scraps.— J.  D.  Me  A. 
(Manchester).— If  you  have  not  the  back  numbers 
of  Work  from  the  beginning,  get  them,  and  you 
will  find,  scattered  throughout  them,  replies  and 
useful  information  on  almost  every  question  that 
can  arise  with  regard  to  such  screens.  It  would  be 
impossible  for  me  to  give  references  to  all  the  places 
at  which  information  on  the  subject  is  to  be  round, 
but  I  may  mention  pp.  600  and  618,  Vol.  II.  (Nos.  89 
and  90).  The  first  has  useful  hints  as  to  covering 
and  decorating,  the  second  as  to  the  construction  of 
the  framework.— M.  M. 

Flooring  Cement  and  Cost  for  Cellar.— J.T.J. 

(Manchester).— Yon  say  your  cellar  floor  is  damp. 
Does  the  damp  rise  from  the  soil  under  the  floor,  or 
does  it  come  from  the  ground  around  the  arch  or 
walls  of  the  cellar,  which  is  sometimes  the  case? 
If  so,  the  ground  must  be  moved  from  outside,  and 
concrete  filled  in,  quite  12  in.  thick,  all  over  outside 
walls  of  cellar  ;  or,  if  that  cannot  be  done  on  account 
of  neighbours’  property,  parish  roads,  or  pathways, 
the  inside  may  be  cemented  all  over.  This  costs 
15s.  per  square  yard,  builders’  price.  But  you  must 
not  regard  price  against  health  and  life,  which  have 
plenty  of  perils  that  are  not  so  easily  counteracted 
as  the  air  poison  of  a  damp  cellar.  If  the  walls  are 
damp-proof,  and  the  fault  is  due  to  damp  under  the 
bricks  of  floor— which  are,  doubtless,  saturated  with 
damp  air,  which  may  also  be  foul— take  up  bricks, 
and,  if  the  soil  is  foul,  take  out  6  in.  deep.  Break 
up  the  bricks  into  ballast  size  of  walnuts,  and  lay 
in  and  ram  hard  with  mortar  not  too  liquid,  only 
pasty.  Now  mix  to  every  yard  of  coarse  sand  two 
bushels  of  grey  lime  and  one  bushel  of  Portland 
cement  to  a  pasty  mass,  and  lay  on  by  throwing  on 
a  shovelful  at  a  time— for,  remember,  the  sand  is 
heavier  than  the  other  ingredients,  and  is  apt  to 
settle  lowest ;  you  want  it  fairly  distributed  all 
through.  Cost  depends  on  prices  paid  for  materials. 
The  builders  charge  8s.  6d.  a  square  yard  for  6  in. 
thickness.  The  mixture  of  coal  ashes,  lime,  and  a 
little  clay  is  admirable  for  an  outhouse  or  barn,  but 
a  cellar  is  quite  diilerently  aired,  lighted,  and  used. 
In  explanation  :  Breeze  (you  mention)  is  partly 
burned  fine  coal  from  furnaces,  and  was  formerly 
thrown  away,  but  smiths  found  it  a  valuable  aid  to 
their  work— as  in  spring  making  and  tempering,  it 
having  an  equable  heat  when  lighted,  and  no  jets 
of  flame  to  injure  delicate  work— so  it  is  in  demand 
from  its  merits  and  low  price.  The  paths  about 
furnaces  are  made  of  it,  and  its  binding  qualities 
suggested  its  uses  to  builders  for  helping  to  make 
cheap  floors,  as  was  described  in  Work.  A  barn 
midsty,  or  “  draw-through  ”  for  waggons,  has  sun 
and  wind  always  on  the  floor  when  the  doors  are 
open.  The  grain  is  not  rough  wearing,  the  barn- 
shovels  are  of  wood,  so  that  such  a  floor  is  admir¬ 
able.  The  farmer,  wiser  than  our  City  road-makers, 
would  not  use  asphalte  or  smooth  concrete  or 
cement,  as  his  horses  would  slip  on  it  in  hauling  in 
waggons  or  carts  or  coming  out  of  the  “mow”  after 
treading  the  barley  or  oats  in  the  straw  down  hard 


— for  horses  are  thus  used— till  they  reach  the  roof 
or  tie-beams,  and  then  are  slid  down  a  gully  in  the 
barley-  oi  oat-straw  on  to  the  midsty  floor.  This 
little  bit  of  rustic  lore  is  as  a  fillip  to  set  town  folks 
thinking,  especially  those  who  work  in  damp,  un¬ 
healthy  cellars,  as  mentioned  by  J.  T.  J.,  where 
farmers  would  not.  stall  their  cattle.  The  Editor 
has  my  address,  if  further  information  be  needed.— 
Professional  Concreter. 

III.— Questions  Submitted  to  Readers. 

*.*  The  attention  and  co-operation  of  readers  o/Wobk  are 
invited  for  this  section  of  “  Shop." 

Hand  Cleaners.— J.  H.  B.  (Pendleton)  writes  :— 
“Will  some  reader  of  Work  kindly  tell  me  what 
he  uses  to  keep  his  hands  clean  after  getting  them 
dirty?  ]  have  tried  many  soaps— Brooke’s,  pumice- 
stone,  sand,  borax,  etc.— with  plenty  of  elbow- 
grease  and  nail-brush,  but  none  are  entirely  satis¬ 
factory.  I  have  contemplated  a  solution  of  caustic 
soda,  but,  before  taking  such  extreme  measures, 
should  like  to  try  something  less  severe.” 

Monogram.— L.  F.  (No  Address)  writes  “  Will 
any  reader  oblige  me  with  a  fancy  monogram  for 
the  letters  ‘F.  A.  L.,’  suitable  for  inlaid  work?”— 
[The  price  of  Work  cases  for  binding  is  Is.  3d. 
indexes  cost  Id.  each.] 

Wood  Worms.- W.  J.  M.  ( Dundalk )  writes:— 
“Can  any  reader  of  Work  inform  me  how  to  kill 
worms  in  mahogany  bookcase,  and  to  preserve 
wood  from  farther  decay  ?  ” 

Reeds _ R.  W.  T.  (Newcastle-on- Tyne)  writes  :— 

“I  have  one  and  a  half  octave  of  pedals,  which  I 
once  had  on  a  harmonium,  with  sticks  and  trackers, 
and  as  I  hope  shortly  to  buy  an  American  organ,  1 
would  like  to  add  these  pedals,  if  an  amateur  could 
make  reeds  (wood) ;  and  I  am  handy  at  the  tools.  1 
would  be  glad  of  particulars  how  to  make  reeds, 
say,  from  C  C  8  ft.,  bow  to  box  and  arrange  beneath 
pedals,  and  to  conduct  wind  from  chest.  If  I  am 
asking  too  much  in  these  pai’ticulars,  I  would  be 
obliged  if  someone  could  refer  me  to  a  number  in 
Work  or  any  periodical  where  I  could  find  the 
principles  laid  down.” 

IV.— Questions  Answered  by  Correspondents. 

Corn  Bushels.— H.  C.  ( Abbey  Cottage ,  Dor¬ 
chester.  Walling ford)  writes  “I  notice,  in  No.  187, 
p.494,  of  Work.  Ironwork  is  wanting  handles,  etc., 
for  corn  bushels.  I  should  be  glad  to  make  them 
for  him  cheaply  and  well,  if  he  will  communicate 
with  me.” 

Couch.— M.  (Bishop  Auckland)  writes  to  C.  R. 
(Nottingham)  (see  No.  182.  p.  414):— "I  send  sketch 
of  couch  with  spindle  back.  The  full  length  may  be 


Spindle  Back  Couch. 


6  ft.  to  6  ft.  6  in. ;  width  from  back  to  front,  2  ft.  2  in. ; 
height  to  top  of  cushion,  1  ft.  4  in. ;  legs,  22  in. 
square  ;  spindles,  f  in.  diameter.” 

Hollow  Grinding.— F.  Pigall,  4,  Rupert  Street, 
London,  W.,  writes,  in  answer  to  A.  E.  B.  I Ash¬ 
ford )  (see  No.  189,  p.  526) : — “  We  do  all  our  hollow 
grinding  on  the  premises,  and  we  rarely  keep 
razors  more  than  a  day.  A  corkscrew  was 
made  in  papier-m&cbO  3  ft.  high,  from  instruc¬ 
tions  in  the  second  or  third  number  of  Work,  and 
hung  outside  my  shop  as  a  sign.  I  had  often  tried 
to  make  the  worm  or  screw  part,  but  was  unable  to 
until  I  saw  your  paper.” 

Elementary  Carpentry.— C.  W.  W.  ( Southsea ) 
writes,  in  reply  to  Woodspoiler  (see  Work, 
No.  188,  p.  510):— “I  beg  to  recommend  him,  with 
every  confidence,  a  little  book  entitled,  ‘Handicraft 
for  Handy  People’  (seventy-five  illustrations),  by 
An  Amateur  Mechanic.  Published  by  M.  H.  Gill 
&  Son,  Dublin;  Simpkin,  Marshall  &  Co.,  London  ; 
and  John  Menzies,  Edinburgh.  The  book  was  given 
to  me  by  a  friend  in  Ireland.  It  is  Is.  to  national 
schools ;  I  do  not  know  the  price  to  an  ordinary 
purchaser.” 

Phonograph.— A.  J.  R.(ByJleet).—  Mr.  H.  Durose, 
6,  Ruth  Street,  Leed3,  writes  to  say  that  he  can 
supply  shafts  and  needles  for  the  above  at  reason¬ 
able  cost. 

V.— Letters  Received. 

QaesVionp  have  been  received  from  the  following  corre- 
si’ondentg.  andanswers  only  await  space  in  Shop,  upon  which 
there  is  ktreat  i.rep-  re  Ignoramus  ;  Colza;  E.  H.  ( Wands¬ 
worth)  ;  8.  M.  C.  (Newcastle  cm-Tync' ;  T.  A.  W.  ( Kilburn )  ;  R.  J. 

( Guythcrin) ;  Linoleum:  P.  E.  <  Worcestershire ) ;  Doubtful: 
G.  D.  i  Holloway) :  Bracket  ;  Stickfast:  H.  B.  P.  i Southport ); 
Ai  batross  :  .1.  w.  T  i New  York) ;  T.  G.  (Exeter) ;  A.  J.  P.  (Man¬ 
chester):  F.  IT.  H.  i Galway 1:  -.  II.  B.  (Birmingham) ;  P.  B. 
(Banff):  J.  W.  &  Son  Or'msldrk >:  W.  H.  K.  ( Birmingham ); 
S.  B.  ( Bradford );  Artisan  ;  Art  Student;  E.  M.  (Leicester) ; 


[No.  1 9  G — December  17,  1892. 


Old  England  :  R.  S.  (London,  S.W.) ;  M.MoM.  ( Glasgow ) ;  Hot¬ 
plate  ;  P.  L.  (Selly  Oak)  ;  J.  E  P.  <  Birmingham) ;  A  Sculptor  : 
T.  W .  (Saljo'd) ;  P.  M.  Carlisle ):  R.  &  W.  (London,  E.G. );  J.  M* 
(London):  T.  0.  (Durham):  Constant  Scb-cribrr;  J.  p 
Leamington i;  G.  L.,  Junu.  (S.  Hackney) ;  J.  H.  ( Birkenhead); 
W.  J  .  (  w  olverhmnptori  ;  A.  W.  ( Barking ) ;  Tinsmith  ;  0.  H.  S 
( Coldstream  i ;  A  m  a  i  ku  r  ;  Thoh.  ;  Ha  m  l  bt  ;  G.  C.  P.  t  Cambridge 
Heath)  ;  A.  J.  E.  (Mullingar ' .  Mrs.  S.  8.  (Boston)-,  H. G.  (Strat¬ 
ford-on-Avon)  ;  W.  J.  K.  S.  London ). 
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“ Domestic ,  Commercial ,  or  Scientific 
Application  of  Eh ctricitj/  ”  Com¬ 
petition. 

Continuing  our  scheme  of  Prize  Com¬ 
petitions  of  a  useful  and  practical  nature, 
we  propose  to  devote  the  present  one  to  the 
subject  of  Electricity,  in  which  our  readers 
and  the  world  at  large  take  so  keen  an 
interest.  We  invite  competition  for  the 
following  prizes — 

First  Prize,  £3; 

Second  Prize,  £2; 

Third  Prize,  £1 ; 

for  the  three  best  suggestions  of  an  original 
and  practical  nature,  involving  the  applica¬ 
tion  of  electricity  to  some  domestic,  com¬ 
mercial,  or  scientific  use.  This  application 
may  be  on  a  large  or  small  scale,  to  take 
effect  on  land,  sea,  or  in  air — the  main  con¬ 
ditions  being  the  newness  and  practical 
possibilities  of  the  suggestion. 

All  manuscripts  intended  for  the  “  Elec¬ 
tricity  Suggestion  ”  Competition  must  be 
addressed  to  the  Editor  of  Work,  c/o 
Cassell  &  Co.,  Ld.,  Ludgate  Hill,  London, 
E.C.  They  must  reach  him  on  or  before 
Saturday,  December  17th,  endorsed,  “Elec¬ 
tricity  Suggestion  ”  Competition. 

*#*  For  conditions  and  rules  see  previous 
numbers. 


Subscribers  who  can  exhibit  a  Work 
Weekly  Contents  Bill  can  have  one  sent 
on  forwarding  name  and  address  to  the 
Publishers. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  R 

The  Capitaine  Oil  Engine.— Economic,  reliable, 
safe;  for  all  driving  purposes. — Leop  Tolch,  38,  Byrom 
Street,  Liverpool.  [9  r 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is.  — F  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’ Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  TOO  Carving,  100 
Repouss6,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [3  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  and  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.  — New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d.  —  Knight’s  Library,  Ventnor. 

Water  Moiois  from  5s.  each.  £h.p.,  price  20s.  List, 
stamp.— Walton,  9,  Queen  Anne  Street,  Stoke-on-Trent. 

Picture  Moulds. — 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  [4R 

Silvered  Plate  Glass,  v  ith  or  without  bevel  edges, 
any  sizes. —Edwin  Hammond,  The  Pavement,  Romford, 
Essex. 

Cycle  Parts.— Tubes,  fitting,  brazing,  turning  ;  cheap. 

— Rollings,  Stamford. 

Exchange. — Tool  Cabinet,  amateur  made,  20  drawers; 
space  below  for  saws,  etc.  Cash,  35s. — J.  G.,  jun,,  Castle- 
rankine,  Denny. 

Tortoissshell  Bamboo,  for  tables,  etc.  ;  1— ijin., 

6  ft.  lengths.  4s.  6d.  per  dozen.— Barran,  36,  Ebberston 
Terrace.  Leeds. 

WORK.— Complete  to  date,  plates,  index,  etc.,  un¬ 
bound  ;  also  “Photography,”  Vols.  III.  and  IV., unbound. 
— Offers  to  Kilgour,  164,  Lochee  Road,  Dundee. 

Electric  Lamp «. — Small  incandescent,  low  voltage; 
7d.,  post  free.  Plated  reflect  rs,  6d.  extra. — P.  Rowsbll, 
1,  Walcot  .Square,  London,  S.E. 


No.  196 — December  17,  1892.] 


WORK. 


639 


TOOLS!  MECHANICAL  TOOLS! 

GENTLEMEN* 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


WlELHUISH'S  ““  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAVING 

- - -==—  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  ^  B ^ W 

Parcels  Post.  asSL./  @ 

AWARDS  FOR  EXCELLENCY,  BRONZE  MEOfll  1884.  GOLD  MEDAL  1880. 

MELHUISH  SON’S  Co.9 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


“WORK”  Prize  Competition  COUPON. 


“ELECTRICITY  SUGGESTION”  COMPETITION. 


This  Coupon  is  to  be  Cut  Out  by  Competitors  and  Pasted  on  the 
First  Page  of  their  MS.,  as  mentioned  in  this  Number  of  “  Work." 


i  DR.  CHEYNE 

|  QUAINTLY  SAID — 

•  “  lie  that  would  have  a  clear  head 
must  have  a  clean  stomach 


Q 


HEADACHE. 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy. 

WH UPTON'S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


“T p.  Ladies _ These  Pills  are  particularly  suit- 

1  *-  ’  able  in  removing  the  distressing 

complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7^d. 
A  full-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 

Address — 

GEORGE  WHELPTON  8c  SON, 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  3.0. 


Note  the  Trade  Mark. 


Established  1835. 


Q> 
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LATEST  ECLIPSE  DESIGNS.  THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J  .  XX.  SKOJRTER  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  for  AMATEURS. 

Now  Readu9  our  New  Fretwork  Catalogue  for  Season  1892-3 

Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fretwood  has  just  been 
awarded  The  Gold  Meoal  at  the  Tasmanian  International  Exhibition),  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
No.  203.  Wall  Bracket.  Price  5d.  Post  ^ree  f°r  4d. 


TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Alburn,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  Iree. 

J.  H.  SKINNER.  &  CO.,  W  Department,  EAST  DBREHAAL 


mu 


NEW  REGISTERED  HAND  READER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Leader,  Hollow  Fancy  Reeds.  Length, 
9s  in.  Post  free,  2s.  6d.  Send  for  our  200- Page  Catalogue, 
700  Illustrations.  By  post,  6d. 

MOSELEY  &  SON,  323,  High  Holborn. 


THE  “  ENGLISH  ”  ORGANETTE. 

n  CTfl©  WITH  EXPRESSION  STOP. 

EASY  PAYMENTS,  4/*  MONTHLY. 

Play*  Hymns, Popular  Airs,  Quad¬ 
rilles,  Waltzes,  Polkas.  Roe  Is,  Horn- 
I  pipes.  Any  tune  «nn  be  played 
with  artistie  effect  by  anyone.  No 
musieal  knowledge  required.  A 

8trUm«at  in  the  World. 

Price  30/-  Terms:  4/-  deposits  4/-  monthly* 
Organette  delivered  when  first  4s.  is  paid. 

Write  for  list  •£  music  and  full  particulars.  (Mention  thispaper)i 

J.  Hi.  DRAPER,  ORGANETTE  WORKS,  BLACKBURN. 


ONTHLx 


A  PRAGMIT  CUP 

DELICIOUS  COFFEE 

In  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


AMATEUR  TOOL  CO., 

4,  Cambridge  Terrace, 
Brockley  Road , 

Forest  Hill ,  S.E . 

“ROGER”  FRET  SAW, 

1  i^Sm 

Price  List  and  Miniatures 
of  over  300  first-class 
designs,  4d. 

Best  Swiss  Fret  Saws, 
Is.  2d.  gross. 

Complete  outfit  for  “Chip 
Carving,”  9s.  6d. 


UPWARDS  of  1,000 

VOLUMES  suitable  for  Gift 
Books  will  be  found  in 

CASSELL  &  COMPANY’S 

Complete  Catalogue, 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter,  is.  each;  3-letter.2s.each. 
Full  name  In  neat  type,  is.  4CL 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BHRKLEY,  Livery  Street,  Bir¬ 
mingham. 


Monthly,  4d. 
CASSELL'S 

TIME  TABLES 


Cassell’s  Shilling  Cookery.  This  \ 

new  and  valuable  Work  contains  364  pages, 
crown  8vo,  bound  in  limp  cloth. 

“This is  the  largest  and  most  comprehensive  work 
on  the  subject  of  cookery  ever  yet  published  at  the  price.” 
— Christian  Age. 

Cassell  &  Company,  Limited,  L-udgate  Hill ,  London. 


A  Copy  of  which  will  be  for¬ 
warded  post  free  on  appli¬ 
cation. 

Cassell  &  Company,  Limite»,  Ludgate  Hill,  London. 
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WORTH  A  GUINEA  A  BOX. 

CHAM’S  PILLS 

FOR  ALL 

Bilious  and.  Nervous  Disorders,  such  as 

Sick  Headache, 

Constipation. 

Weak  Stomach, 

Impaired  Digestion, 

Disordered  Liver,  and  for  Female  Ailments. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helen’s,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9id.,  Is.  lid.,  and  2s.  9d.  each.  Full  Directions 

with  each  Box. 


BEECHAM’S  TOOTH  PASTE. 

Will  recommend  itself;  it  is  eincacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents 
decay.  It  is  composed  of  the  best-known  ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious 
deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste 
need  occur ;  the  packages  are  pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling-bag. 

Of  all  Druggists,  or  from  the  Proprietor,  One  Shilling,  postage  paid. 

LEE'S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

5 rrew  Curtin?  and  ether  Lathes,  Quicks,  Slide-rests,  Lathe  Dorrs.  Pohshin^  Lathes.  Drilling  Machines, 
Drills,  Parallel  ar.d  luFtanraneras  Grip  Vices,  Screw  Stocks.  Taps  and  Dies.  Saws,  Wrenches.  &c., 
Ac..  specially  selected  fro*:  the  best  Aaerioa  Manure  Outers,  there  ore  of  the  rery  highest  quality, 
asd  at  low  prices  Scnd/tr  luussraied  coco- «v uc.  15c  fifussratt^ns,  frice  ftstfree. 
ilODSL  ST3AH  HOT G-HXZS,  and  Complete  Sets  o:  Castings  of  same,  of  every 
ceecnpttoa,  from  the  sraaL.es:  to  powerful  Rnglnes. 

LSDS'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised.  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  bock  extant,  and 
-i-gest  and  best  Caca»r-r  in  the  Trace.  64  pages,  it:  IllnstTatioas,  price  6d.,  post  free.  Please  state 
» .teller  .American  To:  ;r  Motel  Steam  Eagre  Catalogue  is  reyri^ei  when  ordering. 

Removed  to  SBCAF’rEsRC’KV  A.VE}TUEf  FF.C. 

(Late  of  76.  HICH  HO’  BORN l 

Awarded  Prire  Medal  Internationa;  Inrenbocs  Exhibit  on.  1885.  Please  name  this  Paper  when  wriceg. 

PROFITABLE  HOME  WORK. 

V\  :th  Booth  Brothers’  Registered  Mitre -Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely 
used  in  the  Trade,  nearly  6.000  having  been  sold.  Write 
tor  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TO  OP  MAKERS.  D  UB  L IX. 


JTechanic s  of  Every  Cl<tss  t rho  tcant 

BEST  QUALITY  TOOLS 


should  setid  to 


H.  OSBORN 


8,  High  Street, 

;  SOUTHAMPTON. 

List  of  any  Hod  fret  COMPLETE  CATALOGUE,  with  530  Illustrations,  Sd. 

_ _ a  * 

TRY  a  Is.  JAR  ci 

~  ld 

03'  DIBIT  AXD  OID 

Picture  Frames,  Chairs.  Fenders.  L  xnbreila  Stands,  Mirror  Frames, 
Gaseliers,  ^  Becsteads,  Plastic  Figures.  Cornices,  Leather  or  Cornpo 
Brackets,  Screens.  Fans.  Slippers,  Ir:n  Rods,  Latnn  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  tvith  the  MAGIC  enect. 

^  Made  in  Gold,  silver,  Green,  Blue,  Red.  Orange,  Copper,  Brown, 
u-reen  Gold.  Ready  ior  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OYER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  -Jar. 

(See  notice  in  “Work,”  September  rcth,  1S92.) 

T.  PAVITT  &  SONS, 

70.  SOUTHAMPTON  ROW,  LONDON. 


^  JJf 

'ad 


Lcrdcn  TTarehouss :  12  4,  ME  WG-ATE  ST. 

Maurice’s  Porceleine 

(See  Uotice  in  "Work."  August  13th.  1892). 

MOX-POISOXOFS  SUPERSEDES  Enamels  and  Paints, 

and  LT  HABLL.  j~t  painting  and  Decorating  Everything. 

7i.  is.  ?a.  and  ns.  ed.  Brighter  than  Enamel. 

°r  More  Durable  than  Paint. 

PORCS  L-EIWE  COIVEL8  ATSr'iT, 
LANFP.ANC  STREET,  LAMBETH,  LONDON,  S.E. 


Psrxi.iL.'  ixo  Published  bv  CacSf.ii.  i  C-oilpaxy,  Limited,  La  Bsh-e  Salvage,  London,  E.C, 
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WORK  WORLD. 


A  woman  has  been  enrolled  as  a  member 
of  the  London  Society  of  Compositors.  A 
new  departure  indeed ! 

#  * 

A  granite  bridge  to  be  erected  at  Ruther- 
glen,  Glasgow,  will  have  three  arches,  the 
centre  span  being  100  feet  and  the  side  spans 
90  feet  each. 

#  * 

A  new  telescope  is  being  made  for  the 
Greenwich  Observatory.  It  will  be  nearly 
30  ft.  in  length.  The  large  lens  now  nearly 
completed  is  28  in.  in  diameter. 

*  * 

Gauge  and  lamp  glasses  made  by  com¬ 
bining  two  kinds  of  glass  are  reported  to 
stand  great  and  sudden  changes  of  tempera¬ 
ture  better  than  those  made  of  glass  homo¬ 
geneous  throughout. 

*  * 

Magnolia  metal  has  been  awarded  the  gold 
medal  at  the  Italian-American  Exhibition 
lately  held  in  Genoa.  This  is  the  third  time 
this  alloy  has  obtained  the  highest  award  in 
its  class  at  various  exhibitions. 

*  * 

The  largest  artificial  stone  in  the  world  is 
said  to  be  the  Bartholdi  Statue  of  Liberty, 
near  New  York  Harbour.  In  its  formation 
more  than  500  cartloads  of  sand  and  20,000 
barrels  of  cement  were  used. 

*  * 

About  the  latest  idea  for  using  aluminium 
is  for  making  tobacco-pipes.  The  result  is  a 
pipe  much  lighter  than  one  of  similar  size 
made  of  briar-root.  The  metal  bowl  is 
lined  with  meerschaum,  a  non-conductor 
of  heat. 

*  * 

Experimental  work  in  connection  with  the 
Observatory  on  Mont  Blanc  shows  that  the 
crust  of  snow  is  so  thick,  that  an  attempt  to 
make  foundations  on  the  solid  rock  has  been 
abandoned.  It  has  been  found  that  the 
snow  itself  forms  a  sufficiently  firm  basis  on 
which  to  erect  buildings. 

#  * 

To  remove  a  deposit  of  nickel  when  the 
coating  does  not  adhere  well,  or  if  it  is 
necessary  to  re-nickel  the  piece,  plunge 
the  article  in  an  oxidising  liquid  composed 
of  potassium  bichromate,  sulphuric  acid,  and 
water  in  the  proportions  used  generally  for 


batteries.  Take  out  more  or  less  quickly, 
according  to  the  thickness  of  the  deposit, 
wash,  and,  if  necessary,  repolish. 

#  * 

The  distribution  of  hot  water  on  the 
principle  of  the  penny-in-the-slot  machines 
has  been  successfully  undertaken  by  a  com¬ 
pany  in  Paris.  Small  edifices,  resembling 
the  familiar  “  kiosques,”  have  been  erected, 
and  the  automatic  delivery  of  a  couple  of 
gallons  of  water  heated  to  from  1 40"  to  160° 
Fahr.  is  obtained  by  inserting  a  five-centime 
coin  (a  halfpenny)  in  a  convenient  slot,  and 
pressing  a  button. 

*  * 

The  water  supplied  from  these  automatic 
machines  is  heated  at  the  time  it  is  being 
drawn  off,  and  not  maintained  at  a  high 
temperature  as  might  be  supposed.  The 
action  of  the  mechanism  is  to  turn  on  a 
powerful  gas-flame,  which  acts  on  a  coil  of 
small  tubing,  presenting  a  very  large  heating 
surface.  The  water  contained  in  this  coiled 
tube  is  quickly  heated,  and  by  drawing  off 
slowly  even  boiling  point  may  be  attained. 

#  * 

The  largest  gas-holder  in  the  world,  and 
the  first  six-lift  holder  erected,  is  now  in  use 
at  the  East  Greenwich  Station  of  the  South 
Metropolitan  Gas  Company.  This  holder  is 
300  ft.  in  diameter,  and  has  a  capacity  of 
12,000,000  cubic  feet.  The  novelty  —  a 
striking  one — is  that  the  two  upper  lifts  rise 
above  the  framing  to  a  height  of  60  ft.  The 
floating  vessel  of  the  holder  weighs  1,300 
tons,  and  the  outside  framing  900  tons. 

*  * 

The  printed  tins  in  which  tea  and  other 
comestibles  are  sold  undergo  several  pro¬ 
cesses  in  production.  Each  colour  in  the 
design  is  taken  off  a  lithographic  stone  on  to 
a  “  blanket,”  which  is  then  pressed  upon  the 
tin  by  passing  both  between  rollers.  The 
tin  is  “  stoved  ”  after  the  application  of  each 
colour.  When  the  design  is  completed  upon 
the  tin,  it  is  varnished  with  copal,  and  again 
“stoved.”  The  tin  is,  of  course,  printed  and 
stoved  before  it  is  made  up  into  the  shapes 
required  for  the  market. 

*  * 
Considerable  interest  is  centred  in  the 
shoe-making  industry  on  the  question  of  the 
manufacturers  providing  indoor  workshops, 
and  so  relieve  the  workers  from  working  at 
their  own  homes.  At  Northampton,  Ketter¬ 
ing,  and  other  centres  of  the  county,  the 


manufacturers  have  under  consideration  the 
demand  by  the  men  for  them  to  find  indoor 
shops  within  three  months.  The  men, 
through  their  unions,  have,  by  considerable 
majorities,  voted  to  press  their  claims  for 
the  indoor  shops.  Should  the  manufacturers 
consent  to  their  demands,  the  building  trades 
will  be  benefited,  as  many  new  shops  will 
have  to  be  erected. 

#  # 

If  the  polished  surface  of  an  alloy  is  etched 
with  dilute  nitric  or  sulphuric  acid  while 
under  the  influence  of  a  weak  electric 
current,  and  then  examined  in  reflected  light, 
figures  are  seen  which  vary  with  the  com¬ 
position  of  the  alloy,  with  the  temperature 
of  fusion,  and  with  the  nature  of  the 
mechanical  properties  it  has  undergone,  but 
which  are  characteristic  for  any  definite 
alloy.  These  images  may  be  best  studied  in 
enlargements  made  by  photography.  As 
examples  in  bronzes  and  aluminium  gold,  the 
grooves  take  the  form  of  filaments,  while  in 
phosphor-bronzes  the  figures  are  like  fern 
leaves  or  branches  of  fir.  It  is  stated  that 
they  form  a  reliable  test  whereby  the  nature 
of  any  alloy  can  be  determined  by  the 
simple  inspection  of  an  etched  surface  ;  and 
further,  that  they  at  once  show  whether  the 
alloy  has  been  forged,  stamped,  or  under¬ 
gone  any  mechanical  treatment. 

*■  * 

West  End  London  shoemakers  do  not  work 
like  men  in  other  trades,  in  their  masters’work- 
shops, but  have  to  find  their  own  “sittings,” 
as  they  are  called.  These  occupy  a  space  in 
a  large  room  where,  perhaps,  some  twenty 
or  thirty  men  have  sittings.  Each  man  is 
allotted  bench  space  for  his  own  seat,  with 
sufficient  room  to  pull  out  his  threads  at 
arm’s  length  without  touching  his  neighbour. 
This  means  about  5  ft.  of  frontage  and  4  ft. 
depth.  This  space  used  to  be  let  by  a  land¬ 
lord  at  a  rental  of  Is.  per  week  for  each  man, 
and  has  proved  to  be  much  better  for  the 
men  than  working  at  their  own  homes. 
Now  the  men  rent  a  whole  shop,  and 
buy  all  things  for  it,  such  as  stove,  skiving 
machine,  etc.  These  become  shop  property. 
The  men  pay  the  Is.  per  week  just  the 
same;  but  generally  at  the  end  of  the  quarter, 
after  all  is  paid,  there  is  a  surplus  to  be 
divided.  There  is  something  of  the  co¬ 
operative  idea  in  this  arrangement,  and 
workers  of  London  would  do  well  to  apply 
the  principle  in  further  directions  where 
they  stand  affected. 
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ELECTRIC  rEFDFEOL 

BY  J.  BEOX. 

ISTBODrcnos — Cloczwobxs — Pasts  or  Pekdo- 
snu — Pasts  or  Costtact  Bseaxtb — Fixing 
— Acnos  or  PsKrora-UM — lisAX  -Rkma?.vs. 
Introduction. — In  this  article  it  is  not  pro¬ 
posed  to  go  into  the  construction  of  clocks, 
although  some  hints  Yvdll  be  given  for  apply¬ 
ing  an  electric  pendulum  to  clockworks  in 
general ;  but  a  full  description  of  a  pendu¬ 
lum  driven  by  electricity  'Will  be  considered. 
The  great  difficulty  to  be  overcome  in  de¬ 
signing  a  pendulum  of  this  sort,  is  to  make 
it  automatic  and  self-regulating ;  to  ask  for 
the  current  only 
when  it  is  re¬ 
quired,  and  to 
cut  it  on  at 
the  proper  mo¬ 
ment.  All  these 
troubles  are  got 
oxer  by  this 
pendulum  that 
it  is  proposed 
to  put  before 
you. 

It  has  been  . 
found  from  ex¬ 
perience  that 
when  a  short ' 
pendulum  Is 
used,  it  is  some- 
xrhat  greedy, 
and  asks  for  a 
little  too  much 
electricity.  The 
best  form  is  a 
long  heavy  one, 
such  as  can  be 
xrell  used  in  a 
grandfather’s 
clock  -  some 
xery  pretty 
cases  for  -which 
haxe  appeared 
in  the  back 
numbers  of 
B  oee,  -which 
"would  be  well 
suited  for 
purpose 
those  who 
to  make 
much  of 
clock  complete 
as  they  can. 

The  drawing 
is  all  to  scale, 
but  no  scale  has 
been  given,  so 
that  by  choosing 
one  to  your 
own  eonxeni- 

enee  true  proportions  can  be  kept  by  sealing 
off  the  design. 

It  will  be  seen  that  in  Tip.  1  and  2  the 
pendulum  is  shown  broken  ;  this  has  been 
done  to  saxe  space.  The  true  length  should 
be  half  as  long  again  from  the  armature 
at  the  bottom  to  the  hangers  at  the  tojj. 
The  construction  of  the  pendulum  and 
works  also  is  of  the  simplest  kind,  being 
nothing  more  than  a  strip  of  hard  wood^ 
two  thick  discs  of  lead,  with  a  small  nut 
to  adjust  them  with,  and  nearly  all  the  rest 
of  the  work  cut  out  of  sheet  brass.  By  doing 
this  it  brings  the  pendulum  within  the 
reach  of  those  who  are  not  blessed  with  the 
good  thinp  of  this  world,  without  in  any 
way  interfering  with  the  demonstration  of 
the  system  upon  which  it  works,  leaxing 
those  who  wish  to  put  more  work  and  finish 
into  it,  to  do  as  they  please,  in  such  matters 


as  a  delicate  adjustment  to  the  bob,  hangers? 
etc. 

ClocbsorJa. — It  is  possible  to  use  almost 
any  kind  of  old  clockworks.  One  has  been 
made  from  the  inside  of  an  old  cheap  round 
American  clock  in  the  following  way  : — The 
spring  and  the  wheel  attached  to  it  were 
removed,  as  also  were  the  balance-wheel 
and  spring,  etc.  ;  then,  beginning  with  the 
wheel  and  spindle  upon  which  the  small 
hand  is  fixed,  a  train  of  wheels  was  retained 
which  would  work  with  a  pendulum  of  a 
gixen  length,  of  course  taking  into  considera¬ 
tion  a  ratchet-wheel,  which  was  cut  out  of 
a  piece  of  sheet  brass,  having  the  requisite 
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by 

rash 

as 

the 


Electric  Pendulum.  Tig.  1. — General  View  of  Pendulum.  Fig.  2. — 
Side  Elevation  of  same.  Pig.  3. — Elevation  in  Detail  of 
Tumbler  etc.  Pig.  4. — Sectional  Elevation  tlircngli  X  X  of 
same.  Tig.  5. — Plan  of  same,  Regulating  Lexers  omitted. 
Fig.  6. — Catch  on  Pendulum  Fig.  7. — Front  View  of  same. 
Fig.  8. — Contact  Slide.  Fig.  9.  —Guide  for  same.  Letters  A,  E,  C, 
etc.,  refer  to  Analogous  Parts. 


the  shaft  is  fixed  a  soft  iron  armature,  in 
such  a  way  that  it  is  square  to  the  length  r 
and  at  right  angles  to  the  line  of  motion  of 
the  pendulum.  Directly  under  the  arma¬ 
ture  is  placed  an  electro-magnet  :  the  size  by 

Eroportion  in  Figs.  1  and  2  is  shown  amply 
trge  enough,  as  it  does  not  require  much 
force  to  keep  a  pendulum  with  a  short 
stroke  and  doing  light  work  in  motion,  and 
in  working  it  is  better  to  haxe  a  few  mild 
impulses  at  short  periods  than  one  xery 
strong  one  at  longer  intervals,  as  it  makes 
the  motion  more  regular  and  smooth. 

The  other  part  of  the  pendulum  of 
importance  is  the  catch,  shown  in  Figs.  4, 

5,  6,  and  / , 
^  and  marked  c, 
which  is  best 
made  of  steel, 
in  order  that  it 
may  be  as  thin 
as  possible.  The 
position  of  this 
catch  will  be 
shown  here¬ 
after. 

Farts  of  Con¬ 
tact  Brzalxr. — 
U  pon  a  suitable 
piece  of  hard 
wood,  as  in 
Figs.  3, 4,  and  5, 
the  whole  of  the 
mechanism  of 
the  contact 
breaker  is  fixed, 
except  of  course 
the  pendulum 
catch,  c.  At 
each  top  corner 
of  this  wooden, 
bed  two  little 
brackets  of  hard 
wood  are  fixed,, 
and  upon  these 
the  contact 
guides,  a,  in. 
Figs.  3,  4,  5,  and 
9,  are  fixed. 
These  must 
have  their  inner 
surfaces  true, 
square,  and  level 
to  each  other • 
and  underneath 
one  of  them 
must  be  fixed 
short  length 


number  of  teeth,  and  fitted 
on  to  the  shaft  of  the  last 
pinion  in  the  train  of  wheels. 
This  ratchet  -  wheel  was 
driven  by  an  arm  from  the 
pendulum,  as  shown  in  Fig.  1  by  the 
small  dotted  lines  in  the  left-hand  top 
comer :  the  only  other  wheels  in  the  old 
clock  which  were  kept  were  those  in  con¬ 
nection  with  the  long  hand  ;  the  ratchet- 
wheel  was  also  furnished  with  a  back  catch 
to  prevent  it  slipping  back  by  the  friction 
of  the  ratchet  arm  on  the  return  stroke 
The  whole  was  then  placed  in  a  suitable 
case,  and  has  kept  the  best  of  time  for  more 
than  a  year. 

Pa'rts  of  PenduluTn. — Before  going  into 
the  action  of  the  pendulum,  it  would  per¬ 
haps  be  advisable  to  give  a  short  descrip¬ 
tion  of  the  chief  parts,  and  in  doing  so  the 
simplest  forms  will  be  adhered  to.  As  has 
been  stated  before,  the  pendulum  shaft  can 
be  made  of  any  kind  of  hard  wood,  etc.  ; 
the  bob  and  hangers  being  left  to  the  dis¬ 
cretion  of  the  reader.  At  the  lower  end  of 


for  connection. 


of  covered  cop- 
In  these  two* 


per  wire 

guides  is  placed  the  contact  slide,  best 
shown  in  Fig.  8,  but  also  in  Figs.  3,  4,  and 
5.  marked  b  ;  the  bottom  of  the  contact 
slide  must  be  true,  so  that  it  may  make 
perpetual  contact  between  the  two  guides, 
although  free  to  move  backwards  and  for¬ 
wards.  The  inner  comers  of  this  contact 
slide  should  be  covered  with  two  small 
slips  of  platinum,  as  also  should  be  the 
outside  of  the  tips  of  the  tumbler  marked 
D,  and  best  seen  in  Fig.  3.  This  tumbler, 
as  can  be  seen  in  Figs.  3,  4,  and  5,  is  a  V- 
shaped  piece  of  metal,  working  freely  on  a 
pin,  the  back  part  of  which  pin  is  con¬ 
nected  to  a  short  piece  of  covered  copper 
wire.  E,  E  are  two  regulating  levers  with 
turned-up  points,  to  catch  the  tumbler,  d, 
seen  in  Figs.  3  and  4. 

Fixing. — After  having  determined  upon 
the  length  and  swing  of  the  pendulum,  the 
small  wooden  bed,  upon  which  are  fixed 
the  tumbler,  slide,  etc.,  should  be  placed  at 
the  back  of  the  pendulum,  at  such  a  distance 
from  the  top  of  it,  that  the  length  of  the 
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swing  at  that  place  shall  be  equal  to  the 
openings  of  the  contact  slide,  B.  when  in 
the  exact  centre  between  the  guides,  a 
(See  dotted  lines  in  Fig.  1.)  The  catch,  c, 
should  be  placed  on  the  back  of  the  pen¬ 
dulum  shaft  at  such  a  place,  that  the  narrow 
part  of  the  catch  just  touches  the  upright 
tip  of  the  tumbler,  p,  and  the  wide  part 
catches  the  outer  lips  of  the  contact  slide, 
e,  when  in  full  swum.  (See  Fig.  4.) 

The  regulating  lexers,  e,  should  be 
turned  until  the  tumbler  falls  on  both 
sides,  so  as  to  touch  both  the  inner  lips  of 
the  contact  slide,  B,  and  the  turned-up 
points  of  the  regulating  lexers.  (See  Fig.  3.) 

If  a  ratchet  arm  and  wheel  are  used  to 
drixe  the  clock,  the  arm  should  be  placed 
at  the  top  of  the  pendulum,  where  the 
length  of  swing  is  just  longer  than  the  pitch 
of  the  ratchet-teeth. 

In  Fig.  1  will  be  seen  the  manner  in 
which  the  whole  is  connected  up  to  the 
battery,  by  the  thick  dot  and  dash  line  : 
these  connections  can  be  made  in  any 
way  that  is  conxenient,  as  long  as  the 
system  remains  as  shown. 

Action  of 
Pendulum .  — 

In  considering 
the  action  of 
the  pendulum 
it  will  be  as  well 
to  imagine  it 
in  full  swing — 
that  is,  beating 
at  the  length 
you  haxe  de¬ 
signed  it.  You 
will  now  find 
that  as  it  passes 
the  centre  the 
narrow  part  of 
the  catch,  c, 
touches  the  up- 
right  arm  of 
the  tumbler, 
b,  and  lifts 
it  oxer  to  the 
other  side,  then 
the  pendulum 
proceeding  on 
its  way,  the  wide  part  of  the  catch,  c, 
comes  in  contact  with  the  outer  lip  of 
the  slide,  B,  and  pushes  it  a  little  on 
one  side,  so  that  the  tumbler  fading 
misses  the  slide  and  rests  upon  the  point 
of  the  regulating  lexer,  at  the  same  time 
placing  the  other  arm  of  the  tumbler  in 
an  upright  position,  and  in  the  centre. 
As  the  pendulum  returns  we  will  imagine 
that  it  has  lost  some  of  its  impulse  :  this 
time,  as  before  in  passing  the  centre  line, 
the  narrow  part  of  the  catch,  c,  touches 
the  other  arm  tnow  uprigh:  of  the  tumbler 
and  pushes  it  oxer.  The  pendulum  then 

{•roceeding  fails  now  to  touch  the  slide,  B, 
taxing  lost  impulse,  so  that  instead  of 
the  tumbler  falling  upon  the  point  of  the 
regulating  lexer.  e.  it  falls  on  the  inner 
lip  of  the  contact  slide,  B.  This  completes 
the  circuit,  and  when  the  pendulum  returns 
it  finds  that  contact  has  been  made,  aud  so 
receives  fresh  impulse  from  the  magnet  : 
but  again  as  the  pendulum  passes  the 
centre  the  catch  again  touches  tne  upright 
arm  of  the  tumbler,  which  breaks  the  cou¬ 
ture  at  the  moment  the  pendulum  is  in  the 
centre  and  the  armature  over  the  magnet, 
so  allowing  it  to  go  on  its  way.  This  action 
is  repeated  over  and  over  again.  Every 
time  the  pendulum  fails  to  complete  its 
given  length  of  stroke,  on  either  side,  con¬ 
tact  is  made  between  the  tumbler  and  the 
slide,  and  it  receives  more  power.  Every 


time  its  impulse  is  too  great  it  pushes  the 
slide  out  of  the  way.  causing  the  tumbler  to 
fall  upon  the  points  of  the  regulating  lexers, 
and  thus  keeps  the  current  broken.  It  will 
be  seen  from  this  that  the  length  of  the 
stroke  can  be  very  delicately  adjusted  by 
means  of  the  regulating  lexers  :  the  time 
of  each  stroke,  of  course,  is  regulated  in 
the  usual  way  by  altering  the  pendulum 
bob. 

Final  Remarks. — In  constructing  this 
pendulum  it  will  be  found  best  to  keen  all 
the  mechanism,  such  as  the  tumbler,  slide, 
etc.,  as  small  as  possible— it  prevents  clatter. 
Those  who  haxe  good  tools  at  their  com¬ 
mand  can  make  many  improvements  on  this 
system,  such  as  substituting  a  delicate 
balance-wheel  with  two  short  radial  teeth 
or  lips,  instead  of  the  V  tumbler,  etc. 
But  whatever  alterations  are  made,  great 
care  must  he  taken  that  all  the  contacts 
fall  good  and  true  ;  in  this  way  the  clock  can 
be  made  very  silent.  But  those  who  are 
difi'erently  situated,  and  axe  obliged  to  make 
the  pendulum  from  scraps,  etc.,  must  net 
be  disappointed  if  it  makes  about  as  much 


great,  and  went  backwards  and  forwards 
between  two  fijeed  points,  this  w;uli  be  in 
most  cases  done  :  but  when  the  destination 


Portable  Roadway  for  Carts. 

and  Wires!  at 


Fig.  1. — Side  Elevation  0:  Wieei  and  Slippers.  Pi 
X  Pig.  3.—  Perspective  View  q*  Portable  Roadway 

noise  as  one  of  the  old-fashioned  wooden 
American  clocks. 

The  battery  to  drive  the  pendulum  de- 

Eends  greatly  upon  circumstances — a  long 
eaxy  one  can  be  driven  by  any  dry  battery. 
A  Fuller  is  at  present  driving  rather  a 
greedy  one.  with  a  short  pendulum,  and  is 
doing  its  work  well.  One  of  the  great  ad¬ 
vantages  of  this  system  is  that  the  con¬ 
stancy  of  the  battery  in  no  wax  interferes 
|  with  the  regular  working  of  the  clock,  as  the 
pendulum  only  asks  for  the  current  when 
it  is  wanted.  It  is  now  hoped  that  aid,  even 
the  humblest,  can  set  themselves  up  with 
an  electric  clock  that  can  be  relied  upon. 


A  PORTABLE  ROADWAY  FOR  CARTS, 

BY  F.  B-  H. 

Most  readers  of  W oks  know  how  ditneui: 
it  is  for  horses  to  draw  hern  i'.x-loaded  tarts 
over  soft  and  yielding  roads,  out  more  es¬ 
pecially  oxer  sand  :  the  cause  being  that  the 
surface  of  the  wheel  in  contact  with  the 
roadway  is  so  small,  being  actually  at  first 
only  a  line,  which  gradually  grows,  however, 
into  an  ever-increasing  surface  as  the  wheel 
sluts  deeper  into  the  yielding  sand.  Now.  if 
a  broad-surfaced,  unyielding  roadway  could 
be  laid  for  the  carts  to  pass  oxer  to  do  away 
with  the  d: dicult v  ;  and  if  the  traffic  was 


of  tne  cart  varies,  suen  a  plan  wru_u  oe  too 
costly.  In  this  case  it  would  be  the 
best  for  the  wheels  to  carry  their  own  track 
or  roadway  themselves,  if  it  could  be 
arranged. 

Having  lately  seen  such  a  contrivance  at 
work  on  the  extensive  and  yielding  sands  o: 
a  northern  seaside  resort.  Intake  no  apology 
for  sending  sketches  and  account  of  the 
same,  as  it  will  be  interesting  as  a  novelty 
to  most  readers,  and  it  may  prove  useful  to 
some  in  the  future:  as.  besides  the  novelty, 
it  is  in  daily  practical  use.  working  on  the 
sands,  and  only  needing  one  horse  to  draw 
the  cart,  when  heavily  loaded,  where,  with¬ 
out  this  arrangement,  two  or  three  horses 
would  be  required. 

Fig.  1  is  a  side  elevation  of  the  wheel  and 
seven  slippers.  Fig.  £  is  an  end  elevation  0: 
tut  slipper  aud  wheel,  si: wing  trough 
which  wheel  runs.  Fig.  3  is  a  perspective 
view  of  one  wheel  and  side  of  cart. 

From  these  three  figures  tie  arrangement 
should  be 
perfectly  clear: 
and  as  each  ot 
the  seven  slip¬ 
pers  is  an  exact 
counterpart  of 
the  omer,  a 
description  of 
one  will  do 
jfor  &!1  The 
wheel  a  rims 
in  segmental 

quite  cosKiim- 
one.  to  allow 
for  bending 
round  wheel — 
which  are 
m  &  d  e  o  ! 
wrought  -  iron. 
|  in.  thick, 
slightly  wider 
than  the  wheel 
at  the  bottom 
of  trough :  but 
the  sides  form  an  angle  as  shown  in  F  ;g.  •;  . 
These  troughs,  £.  are  riveted  to  fiat  wrought- 
iron  plates,  c,  Fin.  thick,  rather  longer  than 
the  trough,  and  considerably  wider  to  allow 
for  the  small  fixings,  p.  riveted  at  each  corner. 
Tiie  p  lares,  \  are  strengthened  als  1  y  i  mu  g 
transverse  strips  of  wrought- iron.  s.  riveted 
at  each  end,  underneath  plates,  c.  Tierivet- 
holes  are  countersunk,  and  no  rivets  project 
out  from  the  plates.  The  fixings.  r>,  are  ail 
drilled  for  fin.  pin  to  hold  the  small  links,  f, 
the  diameter  of  which  is  about  1  inland  they 
connect  each  slipper  to  its  neighbour.  Each 
dipper  is  supplied  with  a  parr  ot  wronght- 
iron  Lunches.  G,  to  tacihtate  its  removal, 
ana  ale;  to  act  as  guide s  to  a  cetta  n  drone 

Where  this  arrangement  is  used  the  wheels 
of  the  cart  should  be  vertical,  aud  not  in¬ 
clined.  as  in  most  general  use.  As  I  men- 
tioaed  before,  one  horse  can  draw  a  loaded 
cart  without  any  extraordinary  exertion 
over  the  yielding  surface  of  sand  :  aud  on 
examination,  the  slipper,  with  the  exception 
of  each  end,  which  sinks  in  about  fire, 
malms  very  little  impression  on  the  soft 
road-bed.  I  may  here  suite  that  this  is  not 
a  very  noiseless  contrivance,  but  it  is  not 
very  irritating:  and  the  muse  can  be  borne 
on  account  of  the  tractive  power  gained  by 
its  use.  Since  writing  this  article  I  have 
been  informed  that  such  a  contrivance  is 
used  on  the  wheels  of  some  of  our  numerous 
lifeboat  carriages. 


r  g  —End  EC;  vs  rim  cf  Slipper 
on  Cart  Wheel 
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CARPENTRY  FOR  BOYS. 

BY  MCDONALD. 


Plain  Framing  (continued). — A  Rabbit-Hutch: 

Material  and  Construction  —  Bracing  — 

Roop— Door. 

Like  our  workshop,  the  subject  of  this 
paper  is  rough,  and  not  difficult  to  execute  : 
it  is  a  rabbit-hutch — an  article,  by-the-bye, 
which  is  frequently  nothing  better  than  an 
old  box  turned  on  its  side,  with  a  piece  of 
wire  netting  placed  in  the  front  to  serve  as 
door  and  window. 

Lots  of  youths,  however,  would  prefer 
something  tidier 
and  more  comfort¬ 
able  than  a  box- 
such  as  we  have  in 
the  sketches.  At 
the  same  time,  the 
expense  is  not  very 
great,  and  the 
making  of  it  af¬ 
fords  good  exercise 
at  this  stage.  It 
is  intended  to  ac¬ 
commodate  a  pair 
of  rabbits,  but,  of 
course,  the  design 
may  be  altered  to 
suit  other  require¬ 
ments. 

The  tools  needed 
for  such  a  thing  as 
this  are,  chiefly,  a 
rule,  a  square,  a 
cross  -  cut  saw,  a 
rip-saw,  a  chisel  or 
two,  and  a  ham¬ 
mer.  The  sketches 
should  pretty  well 
explain  the  ar¬ 
rangements. 

Referring  to  the 
plan  (Fig.  2),  it 
will  be  seen  that 
there  is  a  small 
trap  in  the  floor  at 
m,  which  can  be 
lifted  out  for  clean¬ 
ing  purposes,  and 
all  refuse  swept 
down  into  the  box 
kept  underneath, 
at  o  (Figs.  1  and  3). 

The  trap  is  also 
perforated,  and  the 
floor  should  have 
a  fall  towards  it, 
so  as  to  drain  off 
water  or  other 
liquid  into  the  box. 

The  sleepi  ng  places, 

or  caves,  are  placed  at  the  back,  as  secluded 
as  possible  from  the  door.  To  facilitate  their 
sweeping  out  conveniently  from  the  door, 
their  inner  sides  are  hinged,  and  fastened  to 
the  floor  when  in  position  with  small  buttons 
or  slip-bolts.  These  are  shown  in  Fig.  5.  A 
tiny  rack,  made  of  bits  of  wire,  is  set  at  e 
(Fig.  2),  to  hold  clover  or  other  herbage. 
This  also  is  easily  reached  from  the  door. 
Abundance  of  ventilation  is  procured  by  the 
door  and  the  perforations  in  the  gables 
(shown  at  Figs.  3  and  4).  The  latter  may 
be  made  larger  or  smaller,  as  may  be  de¬ 
sired. 

Material  and  Construction. — The  material 
used  in  this  little  structure  may  be  white  or 
coarse  yellow  pine,  all  from  the  saw.  Ac¬ 
cording  to  the  drawings,  the  sizes  and  quan¬ 
tities  are,  roughly:  Four  corner  -  posts, 
3  ft.  8  in.  x  3  in.  X  3  in.;  two  door-posts  and 


one  back-post,  3  ft.  8  in.  X  2  in.  X  2  in. ;  four 
side  sills,  top  and  bottom,  5  ft.  4  in.  X  2  in.  X 
2  in.;  four  end  sills  and  one  joist,  3  ft.  2  in. 
X  2  in.  X  2  in. ;  four  diagonal  braces  for  ends 
and  two  for  back  (as  indicated  by  dotted 
lines  on  Fig.  5),  4  ft.  3  in.  X  2  in.  X  2  in. ;  six 
rafters,  2  ft.  3  in.  X  2  in.  X  2  in. ;  three  collars, 
1  ft.  10  in.  x  2  in.  x  II  in. ;  and  about  eighteen 
square  yards  of  f  in.  rough  sarking,  for  floor, 
roof,  side  and  end  covering,  and  inside 
divisions. 

If  the  hutch  is  to  be  kept  outside  or  ex¬ 
posed  to  the  weather,  the  roof  covering  must 
be  overlapped  ;  and  in  doing  so,  it  makes  a 
firmer  job  to  reduce  the  boards  a  bit  towards 


rig  JO.  Fig.  7.  rig.  2. 

Carpentry  for  Boys.  Fig.  1. — Front  Elevation.  Fig.  2. — Plan  at  A.  Fig.  3. — End  Elevation.  Fig.  4. — 
Section  at  B.  Fig.  5.— Section  at  C  D.  Fig.  6.— Boarding  on  Sides  and  Ends.  Fig.  7. — Roof  Boarding. 
Fig.  8. — View  of  Part  Framing.  Fig.  9. — Back  of  Door.  Fig.  10.— Ordinary  Ledged  Door.  Fig.  11.— 
Joint  of  Bottom  Sill  and  Corner-post. 

the  edges  by  the  jack-plane,  as  at  Fig.  7. 

Either  that,  or  it  may  be  put  on  plain,  and 
covered  with  felt-cloth. 

The  side  and  end  boarding  is  simply 
nailed  up  and  overlapped,  as  at  Fig.  6.  The 
floor  and  inside  divisions  are  boarded  close. 

The  longitudinal  division  is  fixed  to  the  end 
boarding  and  to  small  fillets  nailed  up  the 
corners.  The  central  one  is  a  board  set  up 
on  end,  and  fixed  to  the  back-posts  and  to 
the  other,  with  fillets  in  the  corners  also. 

The  floor  can  be  made  to  incline  towards 
the  trap  by  putting  a  rind  of  sarking  below 
each  end  on  the  sill-plate,  and  keeping  hard 
down  on  the  joist.  The  trap  is  formed  by 
cutting  a  piece  out  of  a  flooring- board, 
bevelled  all  round.  This,  together  with 
the  rest  on  the  joist,  is  sufficient  to 
keep  it  flush  with  floor.  The  bottom  sills 
are  notched  into  the  posts,  as  shown  at 


Fig.  11.  They  are  kept  up  a  few  inches 
from  the  ground,  and  the  boarding  cut  flush 
with  their  lower  sides,  to  give  ventilation 
underneath,  and  to  admit  of  the  refuse-box 
being  used.  The  top  runuers  are  halved  at 
the  corners,  and  nailed  down  on  the  posts. 
The  door-posts  and  back-post  may  be  mor¬ 
tised  and  tenoned  into  the  sills,  or  they  may 
be  put  in  with  square  joints,  cheek-nailed, 
as  directed  for  our  workshop. 

Bracing.  —  An  addition  to  the  framing 
employed  in  our  workshop  is  here  intro¬ 
duced  —  namely,  the  diagonal  bracing, 
shown  in  Figs.  4  and  5.  The  object  of  this, 
as  may  be  understood,  is  principally  to 
stiffen  the  angles 
and  keep  them 
right,  but,  at  the 
same  time,  it  gives 
increased  scope  for 
nailing  the  board- 
ing,  and  so 
strengthens  the 
structure  both 
ways.  Not  that 
this  erection,  any 
more  than  the  for¬ 
mer  one,  requires 
very  great  strength 
in  the  construction, 
but  in  all  framings 
of  any  magnitude 
or  substantiality 
bracing  ought  to 
be  used;  and  this 
the  learner  must 
understand. 

In  our  example, 
that  in  the  back 
and  ends,  in  which 
the  braces  act  in 
opposite  directions, 
is  double  bracing. 
A  specimen  of 
single  bracing  is 
shown  in  the  door, 
where  the  two  act 
in  the  same  direc¬ 
tion.  The  former 
is  by  far  the  best. 
The  mode  of  fixing 
here  is  —  square, 
well  -  fitted  joints, 
cheek  -  nailed  at 
the  corners,  and 
halved  at  the  inter¬ 
sections.  In  good 
work,  however,  it 
must  be  borne  in 
mind  the  corners 
are  fixed  by  ob¬ 
lique  mortises  and 
tenons. 

Roof. — The  roof 
adopted  here  is  also  different  from  our 
last.  It  is  that  known  as  a  pitched  roof, 
whereas  the  other  was  a  lean-to.  Here, 
instead  of  single  rafters  crossing  the  en¬ 
tire  span,  they  are  in  pairs  or  couples, 
notched  together  at  the  crown,  and  se¬ 
cured  lower  down  by  a  collar-piece.  This 
is  also  notched  on  the  couples  about  one- 
fourth  of  its  thickness,  but  no  notching  is 
taken  out  of  the  rafters,  as  that  would 
weaken  them.  The  couples  are  all  made 
first  on  the  bench — or,  when  large,  on  any 
convenient  platform — then  set  up,  and  the 
sarking  nailed  on.  A  bit  of  rounded  rind  is 
nailed  on  the  ridge  by  way  of  finish,  and  to 
cover  the  joint  of  the  boards. 

Door. — For  light  and  ventilation,  the  door 
of  a  rabbit-hutch  is  frequently  made  of 
wire  netting  fixed  to  a  light  frame,  but  in 
this  case  we  have  a  sparred  one.  Its  con- 
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struction  is  quite  simple.  The  spars  are 
ripped  out  of  sarking-boards,  and  nailed  to 
the  bars  and  braces  on  the  back.  These  are 
also  of  sarking.  Doors  of  this  class  are 
called  ledged  doors.  Generally,  the  boards 
are  grooved  and  tongued  on  the  edges,  and 
driven  up  close,  as  at  Fig.  10.  When  braces 
are  put  in,  such  doors  are  said  to  be  ledged 
and  braced.  In  all  ledged  doors  the  nails 
should  go  right  through  the  bars,  and  have 
the  points  turned  in  or  clenched  on  the  back. 
The  door  of  our  hutch  is  hung  with  a  pair  of 
small  T -hinges. 


OXYGEN  IN  GLASS-MAKING. 

There  has  been  little  or  no  improvement 
in  glass-making  during  the  last  twenty  years. 
The  employment  of  furnaces  with  gas  gene¬ 
rators,  saving  30  to  35  per  cent,  of  fuel,  was 
the  last  improvement  in  this  interesting 
branch  of  trade.  Recent  experiments  made 
in  England  give  hope  of  something  better. 

By  directing  a  current  of  pure  oxygen 
into  the  fused  glass,  the  combination  of  the 
substances  in  fusion  is  accelerated,  and,  in 
consequence,  liquefaction  of  the  glass.  The 
speed  of  the  fusion  makes  it  possible  for  the 
melting-pots  to  remain  longer  in  use  without 
damage.  The  economy  resulting  is  reckoned 
at  30  per  cent.  Several  English  glass-works 
have  already  adopted  this  new  mode  of 
manufacture. 

According  to  the  Revue  de  CJiimie  In- 
dustrielle,  the  following  conditions  must  be 
observed  for  a  rational  application  of  oxygen 
to  the  manufacture  of  glass  :■ — 

Gas  contained  in  steel  tubes  at  a  pressure 
of  120  atmospheres  is  expanded  by  means  of 
a  regulator,  which  allows  of  its  regular  ex¬ 
pansion  at  a  uniform  pressure  of  2£  atmo¬ 
spheres.  It  is  conveyed  into  the  melting-pot 
containing  glass  by  a  platinum  tube  with  a 
spiral  end  on  the  lower  extremity,  and 
perforated  with  four  holes  underneath. 

The  oxygen  should,  firstly,  pass  slowly 
into  the  glass,  then  quickly,  and,  finally, 
with  great  speed  ;  the  evolution  of  gas  should 
be  regulated  according  to  the  state  of  the 
fusion. 

According  to  the  remarks  communicated, 
the  manufacture  of  225  lb.  of  window-glass 
requires  about  1,050  pints  of  oxygen. 

Glass  melted  with  oxygen  is,  according  to 
workmen,  easier  to  work  ;  but  the  difference 
is  principally  apparent  in  casting  plate- 
glass.  The  glass  runs  with  much  greater 
speed,  and  blisters  are  much  less  numerous. 
‘—Cosmos. 


How  to  Hang  a  Grindstone. — As  some 
workmen  prefer  to  grind  their  tools  at  home, 
it  may  be  useful  to  give  a  hint  or  two  howto 
hang  the  grindstone  on  its  axle  to  keep  it 
from  wobbling  from  side  to  side.  The  hole 
in  the  stone  should  be  at  least  f  in.  or  -*  in. 
larger  than  the  axle-tree,  and  both  axle  and 
hole  square.  Then  make  double  wedges  for 
each  of  the  four  sides  of  the  square,  all  alike, 
and  thin  enough  so  that  one  wedge  from  each 
side  will  reach  clear  through  the  hole.  Drive 
the  wedges  from  each  side.  If  the  hole 
through  the  stone  is  true,  the  wedges  will 
tighten  the  stone  true.  If  the  hole  is  not  at 
right  angles  to  the  plane  of  the  stone,  it 
should  be  made  so;  but  as  this  maybe  diffi¬ 
cult  to  a  novice,  the  difficulty  can  be  sur¬ 
mounted  by  altering  in  the  taper  the  wedge 
which  corresponds  with  the  irregularity  in 
the  hole.  These  particulars  must  be  care¬ 
fully  carried  out,  and  a  properly  hung  grind¬ 
stone  will  be  the  result. 


SKATES  :  HOW  TO  GRIND  AND 
REPAIR  THEM. 

BY  N.  MACLEAN. 

Introduction  —  Popular  Skates  —  The  Acme 
Skate— The  Whittlesea  Runner  Skate— 
The  No-toe  Skate — The  Canadian  Skate 
—  Hardening-up  Long-bladed  Skates — Re¬ 
pairs  of  Skates — The  Clog — Grinding — 
Brazing  —  Riveting  —  Heel-screws  —  Toe- 
points — Leather  Strapping  :  Its  Treat¬ 
ment-Conclusion. 

The  approaching  advent  of  King  Frost, 
who,  it  is  hoped  by  all  lovers  of  skating, 
will  bridge  rivers,  canals,  ponds,  and  marsh 
waters  with  his  usual  translucent  covering, 
forming  a  roadway  on  which  the  tired  ar¬ 
tisan,  the  overworked  brain-worker,  and  the 
ennuyid  dweller  in  cities  can  win  back 
mental  and  physical  strength  by  the  aid  of 
this  exhilarating  exercise  —  with  this  end 
in  view,  skating  men,  women,  and  boys  will 
begin  to  look  out  their  skates,  to  get  them 
into  proper  order  for  the  coming  season, 
and  to  ascertain  what  repairs,  if  any,  are 
required. 

Before  proceeding  farther,  it  may  be  as 
well  to  glance  at  the  illustrations,  in  order 


Fig.  L — American  Aem€  Skate.  Fig.  2. — Whittle¬ 
sea  Runner.  Fig.  3.— No-toe  Skate. 

to  become  acquainted  with  some  of  the 
leading  forms  of  skates — for  the  patterns 
are  almost  endless— and  to  briefly  explain 
their  principal  characteristics. 

Fig.  1  is  known  by  the  name  of  the 
“American  Acme  ”  skate  (a  patent),  the  chief 
factor  in  which  is  that  it  is  entirely  of 
metal.  Fig.  2  represents  the  “Whittlesea 
Runner,”  the  peculiarity  of  which  is  that 
it  is  higher  at  the  heel  than  at  the  toe, 
and  is  largely  used  by  professional  skaters 
for  racing  purposes  on  the  Lincolnshire 
marshes  and  other  long  stretches  of  ice. 
It  will  readily  be  seen,  even  by  a  non¬ 
skater,  that  this  pattern  of  skate  is  useful 
only  for  straightforward  skating.  Fig.  3 
shows  the  “No-toe”  skate,  the  face  of  the 
blade  describing  a  gentle  convex  curve 
from  the  fiat,  commencing  2  in.  from  the 
toe. 

There  are,  of  course,  many  other  makes 
of  skates,  in  almost  endless  variety,  made 
according  to  taste  for  individual  skaters, 
and  also  for  the  various  markets  of  the 
world ;  and  passing  allusion  may  be  made 
to  the  Canadian  skate,  which  is  20  in.  in 
length,  and  in  which  the  chief  difficulty  is 
the  hardening  without  warping. 

The  hardening  of  long-bladed  skates  is 
only  accomplished  by  makers  of  experience 
in  the  usual  way — that  is  to  say,  the  blade 
is  heated  to  a  cherry  redness,  and  quenched 
in  water,  giving  the  blade  a  peculiar  sweep 


through  the  water,  which  ought  to  be  seen 
to  be  properly  understood. 

But  as  skate-making  is  only  practised 
at  certain  seasons  of  the  year — being,  in 
fact,  a  joint  trade  with  joiners’  tool-making 
— a  visit  to  a  Sheffield  file-hardening  work¬ 
shop  would  probably  be  the  best  course  for 
a  country  tradesman  to  adopt ;  and  I  should 
be  pleased  to  give  the  name  (through  the 
editor)  of  a  good  Sheffield  workman,  who, 
for  a  pecuniary  consideration,  would  in¬ 
struct  Trim  in  the  art  of  hardening  long 
articles  of  steel. 

The  repairs  of  skates  most  commonly 
required  are  re-grinding,  riveting  of  broken 
blades,  renewal  of  heel-screws  and  toe- 
points,  and  the  leather  strapping,  the  clog 
or  wooden  portion  of  the  skate  usually  out¬ 
lasting  the  blade ;  and,  as  a  matter  of  fact, 
it  would  be  almost  useless  for  a  non-expert 
to  attempt  the  manufacture  of  the  clogs, 
looking  at  the  affair  from  an  economic 
point  of  view. 

We  will  now  attempt  to  deal  with  the 
re-grinding.  The  stone  used  for  this  pur¬ 
pose  is  usually  about  30  in.  in  diameter, 
and  8  in.  or  9  in.  wide,  and  is  run  at  a 
most  moderate  speed.  It  is  “raced”  or 
trued-up  on  the  face  perfectly  flat.  The 
skate  is  now  held  on  the  stone  crossways 
and  upright,  and  ground  till  the  edges  are 
perfectly  sharp,  and  an  almost  imperceptible 
curve  in  blade  till  within  2  in.  or  3  in.  of 
the  toe  and  heel. 

The  sharpness  of  the  edges  is  most  impor¬ 
tant,  as  every  skater  ought  to  know,  as 
every  stroke  is  taken  either  from  the  inside 
or  outside  of  skate-blade  ;  and  if  the  edge 
of  the  blade  will  not  take  a  firm  grip  of 
the  ice  when  making  a  stroke,  it  is  a  sure 
sign  that  re-grinding  is  required. 

I  may  here  mention  an  apparent  anomaly 
in  the  fact  that  all  common  skates  are  made 
of  steel,  all  the  more  expensive  manufactures 
being  of  iron,  steel-faced  to  the  extent  of 
4  in.  in  depth.  In  the  former  case  the  steel 
blades  are  left  unhardened,  and  consequently 
lose  their  sharpness  of  edge  very  quickly;  in 
the  latter,  the  steel  portion  is  hardened,  the 
iron  back  developing  considerable  elasticity, 
and  also  compensating  to  a  large  extent  for 
sudden  changes  of  temperature. 

The  re-grinding  being  done,  the  “glazing” 
or  polishing  remains.  The  “glazing”  is 
done  on  a  buff-wheel,  12  in.  X 1  in.,  fed  with 
crocus,  a  high  degree  of  polish  being  ob¬ 
tained,  care  being  taken  to  preserve  the 
sharp  edges  of  the  blade.  The  common 
qualities  of  skates  are  left  unpolished. 

The  repair  of  broken  blades  is  usually  ac¬ 
complished  in  two  ways—  i.e.,  by  brazing 
and  by  riveting.  If  brazing  tools  be  handy, 
this  is  the  quickest  method  of  joining ;  but 
riveting  will  make  the  best  and  most  lasting 
job.  In  riveting  a  break,  care  must  be  taken 
to  drill  your  holes  above  the  hardened  steel 
portion  of  the  blade  of  the  skate,  or  you  will 
spoil  your  drills. 

Here  I  take  it  that  only  best  and  highly 
prized  skates  will  become  the  subjects  of 
your  tender  consideration,  as  common  goods 
are — well,  rubbish! 

For  riveting,  provide  yourself  with  some 
soft  rolled  brass  of  in.  in  thickness,  and 
some  steel  wire  the  size  of  the  drill.  Now 
cut  out  two  pieces  of  brass,  about  2  in.  long 
and  about  -i  in.  wide,  or  as  much  wider  as 
the  width  and  position  of  the  breakage  on 
the  skate-blade  will  permit.  Now  drill  a 
hole  right  through  the  skate-blade  and  the 
two  brass  plates,  and  pin  them  loosely  to¬ 
gether.  Now  fit  together  the  two  points  of 
breakage,  and  secure  them  in  the  vice,  and 
drill  the  second  hole  opposite  to  the  first,  on 
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the  other  side  of  the  breakage,  in  a  similar 
manner  to  the  first.  Then  see  to  the  perfect 
alignment  of  the  skate-blade  :  in  other 
words,  take  it  to  a  good  light,  shut  one  eye, 
and  look  down  the  blade  ;  then  reverse  the 
position,  and  look  across  it.  There  only  re¬ 
mains  now  to  tighten  up  your  first  two 
rivets,  looking  again  down  and  across  the 
blade  to  see  if  it  has  shifted.  Then  drill 
the  remaining  holes — sufficient  to  make  a 
firm  job.  Rivet  them  neatly,  clearing  off  the 
surplusage  of  rivet-heads  with  a  file.  In 
every  case,  re-riveting  ought  to  be  followed 
by  re-grinding. 

The  renewal  of  heel-screws — unless  you 
have  laid  in  a  stock,  anticipating  a  good  de¬ 
mand  for  this  variety  of  repair — must  be 
left  in  a  great  measure  to  individual  in¬ 
genuity. 

The  first  thing  to  be  done  is  to  extract 
the  broken  screw.  Now  take  an  ordinary 
wood  screw,  and,  holding  it  in  the  hand-vice, 
measure  off  the  length  over  all ;  cut  it  off, 
and  with  a  saw-file  get  it  into  shape,  and 
screw  it  home.  The  “toe-points”  of  the 
clog  seldom  break,  but  more  frequently  get 
bent,  and,  in  trying  to  bring  them  once 
more  to  the  upright  position,  invariably 
break  off  short.  The  easiest  way  to  renew 
these  is  to  drill,  with  a  fine  drill,  a  hole 
through  the  clog,  file  up  to  a  point,  and 
harden  (the  point  only)  1  in.  or  so  of  the 
aforesaid  steel  wire,  and  drive  in  from  the 
under  side  of  the  clog. 

The  leather  strapping  now  claims  our 
consideration.  How  often  do  we  find,  on 
looking  up  skating  tackle,  that  the  leathers 
are  all  shrivelled,  hard,  and  in  many  in¬ 
stances  cracked — ready  to  break  upon  the 
smallest  pull  being  given  1  This  should  not 
be.  What  would  be  said  of  a  groom  who 
never  overhauled  his  saddle-room  until  his 
master’s  hunting  appointments  were  re¬ 
quired  ?  There  are  many  ways  of  keeping 
leather  strapping  soft  and  pliable,  but  be¬ 
ware  of  saddle-paste  !  Saddle-paste  is  good 
for  saddle-seats,  but  should  never  be  used 
on  straps.  Of  two  good  things — dubbin  and 
soft-soap — we  prefer  the  latter ;  although 
dubbin  preserves  the  brightness  of  the 
buckles,  which,  if  the  sponge  with  which 
the  soft-soap  is  applied  be  not  too  wet ,  will 
do  equally  well.  The  plan  we  adopt  for 
skate  leathers  is  to  wring  out  a  moderate¬ 
sized  sponge — one  which  can  be  doubled  up 
in  the  hand — and  place  in  the  middle  a 
small  quantity  of  soft-soap.  Now  hang  on 
a  convenient  hook  the  strap  buckle,  holding 
the  other  extremity  in  the  left  hand,  and 
with  the  right  work  in  the  soft-soap.  If 
the  straps  are  hard,  this  should  be  done 
every  day  for  a  week,  hanging  them  up  in  a 
dry  place.  New  straps  treated  in  this 
manner  can  be  easily  manipulated  by  cold 
fingers. 

We  have  purposely  refrained  from  going 
into  particulars  of  repairs  appertaining  to 
The  “  Acme  ”  skate,  thinking  that  these  re¬ 
pairs  may  be  more  effectually  done  by  the 
makers.  However,  the  foregoing  remarks 
apply  in  an  equal  measure  to  the  “  Acme  ” 
as  well  as  to  other  styles  of  manufacture, 
judgment  being  exercised  according  to  the 
nature  of  the  repairs  required. 

A  hard  winter,  joyously  looked  forward  to 
by  skaters,  brings  in  its  train  innumerable 
hardships  for  outdoor  workers.  May  I,  then, 
without  unduly  lengthening  this  paper,  be 
allowed  to  call  attention  to  one  means  of 
earning  a  nice  little  wage  by  the  temporarily 
unemployed  ? 

The  arrangement  I  have  seen  carried  out 
in  this  district  is  for  one  man  to  find  capital 
for  a  co-operative  working  company  of  men. 


The  capitalist  goes  to  the  owner  of  a  pond, 
mill-dam,  section  of  canal  or  river,  and  bar¬ 
gains  for  the  use  of  the  ice  for  so  much 
money  paid  down. 

The  next  thing  to  be  done  is  to  get  to¬ 
gether  as  many  men  as  the  acreage  of  the 
sheet  of  ice  will  employ.  Some  of  these 
men  are  supplied  with  brushes  for  sweeping 
the  ice  ;  others  with  gimlets  and  leather- 
punches  for  punching  holes  in  the  straps. 
These  men  perambulate  the  ice  with  a  chair, 
inviting  ladies  and  other  individuals  (tem¬ 
porarily  helpless  from  frozen  fingers)  to  sit 
down  and  have  their  skates  put  on  for  the 
“  small  fee  of  Id.” 

The  financier,  who  should  be  a  good  and 
rapid  skater,  will  look  after  the  interests  of 
the  “  firm,”  issuing  little  coloured  tickets — 
one  colour  for  an  hour  or  two’s  spin,  and  the 
other  colour  for  the  day-tickets.  The  pro¬ 
ceeds  of  the  day  are  divided  at  the  close. 

Of  course,  there  are  many  other  methods 
by  which  an  income  may  be  earned  in  con¬ 
nection  with  the  pastime  of  skating.  Torches 
might  be  provided  and  sold  at  a  profit  at 
night.  A  tent,  provided  with  a  rough 
counter  and  a  few  temporary  seats,  in  which 
a  rest  and  a  cup  of  good  tea  or  coffee  might 
be  obtained  by  the  skaters,  and  discussed 
round  an  open  coke  fire,  would  be,  I  think, 
a  certain  source  of  income. 


PRACTICAL  PAPERS  ON  PLUMBING. 

BY  K.  A. 

Pipe  Bending  ( concluded ) — Traps  and  Their 
Uses— Some  Forms  of  Traps  Illustrated 
and  Described. 

An  appliance  for  bending  pipes  from  1  in.  to 
2  in.  diameter,  which  many  of  my  readers 
may  find  useful,  is  Billings’  patent  pipe 
bending  device  (Fig.  29) ;  it  is,  like  many  of 
our  tool  novelties,  of  American  origin,  and 
consists  of  a  strong  spiral  coil  of  wire  ;  it  is 
made  of  crucible  steel,  finely  tempered,  and 
the  bending  operation  is  performed  as 
follows  :  the  tool  is  inserted  in  the  pipe  to 
be  bent,  thus  practically  performing  the 
same  office  as  the  filling  with  sand  or  water, 
the  spiral  core  keeping  the  pipe  from  flatten¬ 
ing  or  “kinking”  during  the  operation  of  bend¬ 
ing  ;  the  bender  is  withdrawn  by  giving  a 
slight  turn  to  the  left,  which  slightly  reduces 
its  diameter,  when  it  can  be  drawn  out.  The 
loop  at  the  end  is  for  this  purpose  ;  a  little 
oil  should  be  used  with  it.  These  benders  are 
made  in  various  sizes,  and  are  useful  appli¬ 
ances  for  jobbing  men.  It  is  obvious,  however, 
that  pipes  bent  in  this  way  will  be  rendered 
thinner  at  the  back  by  reason  of  the  stretch¬ 
ing  at  that  part,  as  explained  in  the  last 
paper. 

Bending  with  Balls  and  Followers. — This 
is  a  method  that  was  followed  a  deal  more 
years  ago  than  it  is  at  the  present  day.  It 
is  not  considered  a  good  way  by  first-class 
plumbers,  for  reasons  that  will  presently 
appear.  It  is  done  in  this  way:  the  piece  of 
pipe  to  be  bent  is  pulled  round  a  little  till 
it  dents  in  the  throat ;  two  or  more  hard  wood 
balls,  slightly  smaller  in  diameter  than  the 
bore  of  the  pipe,  are  then  inserted  in  the 
pipe,  and  driven  past  the  bend  by  means  of 
some  short  round  blocks  of  wood,  called 
followers  (Figs.  30  and  31  show  a  ball  and 
follower) ;  this  takes  out  the  dent  caused  by 
the  bending  (Fig.  32  will  assist  the  reader 
in  understanding  the  process) ;  the  pipe  is 
then  bent  again,  and  the  process  repeated 
until  the  required  angle  is  obtained.  The 
objections  to  this  method  of  bending  are 
that  the  pipe  is  weakened  at  the  heel  of  the 
bend,  and  also  that  it  is  liable  to  damage  by 


the  edges  of  the  followers  catching  in  the 
angle  of  the  bend.  1  myself  am  of  opinion 
that  the  latter  objection  is  rather  fanciful, 
as,  if  the  followers  are  well  rounded  off,  as 
shown  at  Fig.  31,  and  both  them  and  the 
balls  well  greased,  there  is  very  little  fear  of 
that  happening.  Of  course,  if  this  method 
is  adopted,  a  set  of  balls  and  followers  will 
be  wanted  for  each  size  pipe  that  it  is  re¬ 
quired  to  bend  :  most  useful  for  lead  pipe, 
1^  in.  to  3  in.  diameter  ;  above  or  below  these 
not  recommended. 

Traps.— We  now  come  to  the  study  of  one 
of  the  principal  articles  in  use  in  plumbing 
and  sanitary  work.  A  trap  briefly  described 
is,  broadly  speaking,  a  barrier  of  water 
placed  in  suitable  places  to  prevent  the 
escape  of  foul  smells  into  the  house  or  apart¬ 
ment.  Traps  are  made  of  lead,  earthenware, 
and  cast  iron  ;  the  situations  in  which  they 
are  or  should  be  placed  are  as  follows :  at  the 
outlet  of  w.c.’s,  at  the  connection  of  the 
soil-pipe  with  house  drain  or  with  the  sewer, 
under  urinal  basins  and  slop  hoppers,  beneath 
sinks,  lavatory  basins,  and  bath  wastes,  and 
so  on.  I  suppose  it  would  take  many  whole 
numbers  of  Wokk  to  illustrate  and  describe 
all  the  various  traps  in  use  at  the  present 
day  ;  this,  however,  is  not  needful.  Many 
of  them  closely  resemble  each  other,  and 
many  are  traps  only  in  name ;  I  shall,  there¬ 
fore,  confine  myself  to  some  of  the  most 
useful  and  well-tried  traps,  also  mentioning 
some  that  should  not  be  used.  First  of  all, 
let  us  ask  the  question,  What  are  the  most 
essential  requirements  of  a  trap  1  I  reply  as 
follows  :  a  trap  should  be  self-cleansing ;  it 
should  be  of  such  a  shape  that  the  water 
barrier  which  it  contains  (and  which  we 
technically  term  its  “  seal  ”)  should  be 
changed  as  far  as  possible  each  time  a  dis¬ 
charge  is  sent  through  it.  It  should  have  such 
a  seal  as  will  be  least  liable  to  be  lost  through 
the  various  causes  which  induce  loss  of  seal; 
it  should  be  simple  in  construction,  and  ac¬ 
cessible  for  cleaning.  We  will,  for  our  first 
study  of  a  trap,  take  what  is  known  as  the  D, 
or  o,  as  some  people  prefer  to  express  it  in 
print,  which,  after  all,  is  correct,  as  it  shows 
it  in  its  natural  position  when  fixed.  This 
is  an  unsanitary  Goliath  that  hygienists  and 
sanitary  reformers  have  been  slinging  at  for 
the  last  twenty-five  years,  and  he  is  not  dead 
yet,  though  I  think  almost  at  his  last  gasp, 
metaphorically  speaking.  I  will  add  my 
little  pebble  to  the  rest,  and  if  I  cannot  say 
anything  new,  I  will  at  least  say  what  is  true 
concerning  it.  It  is  a  trap  that,  in  general 
use,  is  not,  and  never  can  be,  self-cleansing, 
as  I  will  endeavour  to  show.  In  the  first 
place,  it  offers  a  very  large  surface  for  foul 
matters  to  adhere  to,  the  total  superficial 
area  of  a  full-sized  D  trap  being  about  3  ft., 
more  or  less.  Fig.  33  will  illustrate  this  ;  it 
shows  patterns  of  the  various  parts  of  a  D 
trap  :  a  is  the  band  ;  b  the  top  ;  d  dip  pipe  ; 
c,  cheeks  (of  which,  of  course,  there  are  two). 
Fig.  34  shows  the  trap  as  a  whole,  showing 
their  positions. 

In  the  next  place,  from  its  construc¬ 
tion  it  offers  lodging-places  for  filth  where, 
as  easily  can  be  seen,  no  water  flush  can  ever 
reach  with  any  cleansing  action  :  viz.,  in  the 
corners,  at  the  back  of  the  dip  pipe  ;  the  in¬ 
side  of  the  top  and  the  outside  of  the  dip 
pipe  are  also  parts  that  cannot  be  scoured 
by  a  flush  of  water  sent  through  the  trap. 
These  are  not  random  assertions,  but  facts 
which  have  been  proved  to  demonstration, 
both  as  experiments  and  in  actual  practice. 
I  have  seen  these  traps  completely  choked 
with  a  gradual  accumulation  of  filth.  Advo¬ 
cates  of  the  D  trap,  on  account  of  some 
qualities  it  possesses,  of  which  I  will  speak 
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further  on,  have  endeavoured  to  overcome 
these  inherent  defects,  and  have  succeeded 
in  doing  so  to  a  limited  degree  by  narrow¬ 
ing  the  band,  by  keeping  the  dip  pipe  close 
back  to  the  band,  and  making  it  the  full 
width  of  the  trap  ;  a  D  trap  thus  made  can 
certainly  claim  to  be  “  improved,”  but  not 
“  perfected,”  for  though  the  fouling  surface 
is  thereby  lessened,  the  parts  unscoured  by 
■water  remain  the  same. 

Another  defect  in  this  trap  is  that  it  can 
■get  into  a  very  bad  state  without  showing 
any  signs  on  the  exterior,  even  if  that  could 
be  seen  :  which  is  seldom.  For  instance, 
should  the  dip  pipe  be  eaten  into  holes,  as 
is  sometimes  the 
case,  the  seal  of  the 
trap  is  rendered  use¬ 
less,  as  sewer  gas 
would  have  free  ac¬ 
cess  to  the  house 
through  the  holes  in 
the  dip  pipe,  as 
shown  by  the  arrows 
in  Fig.  35.  I  think 
these  are  sufficient 
reasons  for  the  con¬ 
demnation  of  the  D 
■trap  as  unsanitary 
and  dangerous  ;  in 
fact,  one  eminent 
■sanitary  authority 
ihas  said  that  the  use 
<of  them  ought  to  be 
forbidden  by  legis¬ 
lative  enactment. 

The  one  redeeming 
feature  about  them 
is  that  they  are  very 
■tenacious  of  their 
water  seal,  being 
more  proof  against 
syphonage,  waving 
•about,  and  momen¬ 
tum  than  probably 
■any  other  trap 
known,  especially  in 
certain  situations. 

Nearest  approach¬ 
ing  the  D  trap  in  its 
non-liability  to  sy¬ 
phon,  etc.,  is  the 
■anti-D  trap,  invented 
by  Mr.  S.  Stevens 
'Hellyer,  of  the  well- 
known  firm  of  Dent 
•&  Hellyer,  whose 
services  to  the  cause 
■of  sanitary  reform 
in  general,  and  to 
plumbers  in  par¬ 
ticular,  are  beyond 
praise.  Himself  a 
‘thoroughly  practical 

>man,  he  has,  by  voice,  pen,  and  practice, 
for  many  years  advocated  all  that  is  good 
and  useful  in  sanitary  matters,  and  not 
a  few  inventions  stand  to  his  credit.  To 
Teturn  from  this  digression,  however,  to 
the  trap  in  question,  it  is  illustrated  at 
Fig.  36,  and  its  principal  features  are 
that  it  is  perfectly  self- cleansing,  that  if 
ventilated  it  is  perfectly  proof  against 
syphonage,  and  that  the  water  it  contains  is 
comparatively  very  small  in  quantity,  yet 
gives  a  seal  of  about  3  in.  It  is  also  termed 
the  V  dip  trap,  from  the  manner  in  which 
the  seal  is  formed.  Its  cleansing  properties 
are  due  to  its  shape,  which,  as  will  be  noticed 
on  reference  to  the  section  (Fig.  36  a),  is  some¬ 
what  peculiar,  being  larger  at  the  top  than 
anywhere  else,  tapering  downwards  till  its 
smallest  section  is  at  the  bend,  and  then 
enlarging  slightly  and  merging  into  a  square 


outlet :  considered  the  best  shape,  as  allow¬ 
ing  matters  to  flow  away  more  freely.  These 
traps  are  made  of  cast  pure  pig  lead,  and 
are  of  good  thickness  and  suitable  for  many 
classes  of  work,  including  closets,  sinks, 
baths,  etc. 

Figs.  37  and  38  show  two  classes  of  trap 
in  very  common  use.  Fig.  37  is  known  as 
the  half  S,  and  by  some  termed  a  P  trap, 
though  incorrectly :  it  is,  however,  more 
generally  spoken  of  as  a  P  trap  in  the  trade, 
especially  by  closet  manufacturers — I  suppose 
for  shortness. 

Fig.  38  is  the  full  S  trap  ;  they  are  made 
in  scores,  of  slightly  varying  shapes  and 
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where  some  variations  from  the  ordinary 
shapes  are  needed.  The  D  trap  is  still  made 
to  a  limited  extent,  but  even  these  are  to  be 
had  in  cast  lead  (Pullens’  Improved).  I  do 
not,  therefore,  propose  to  describe  the  mak¬ 
ing  of  traps,  unless  specially  asked  and  class 
of  trap  stated,  when  I  will  briefly  do  so  in 
“Shop,”  believing  that  I  can  occupy  my 
space  with  more  valuable  information  on 
other  subjects. 

Another  trap  in  frequent  use  that  is  a 
delusion  as  regards  its  trapping  qualities  is 
the  bell  trap,  seen  in  nine  out  of  ten  of  our 
cottage  sinks,  and  very  frequently  in  houses 
of  a  better  class.  By  referring  to  Fig.  44, 
which  shows  it  in 
section,  readers  will 
understand  the  ob¬ 
jections  to  it.  (1 )  It 
is  not  self-cleansing; 
it  accumulates  filth 
in  the  recess,  A,  in 
which  the  trapping 
water  stands.  (2)  Its 
insufficiency  of  seal, 
which  is  seldom 
more  than  in.  or 
l  in. ;  this  is  easily 
lost  by  evaporation 
or  other  causes.  (3) 
That  as  it  is  usually 
made  for  sink- work, 
it  is  soon  choked 
up,  and  to  avoid 
trouble  it  is  oftener 
left  off  than  on,  un¬ 
less  the  grating  is 
fixed.  A  round  pipe 
trap  or  small  anti-D, 
fixed  about  10  in. 
from  the  sink,  is  far 
better;  this  gives  the 
water  a  drop  from 
the  outlet  of  sink, 
which  assists  in 
forcing  sediment, 
etc.,  out  of  the  trap. 
Other  kinds  of  traps 
will  be  dealt  with  in 
the  next  paper. 


GREAT  ELECTRIC 
LIGHT. 
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Plumbing.  Fig.  29. — Tapering  Coil  of  Wire.  Fig.  30.— Ball.  Fig.  31.— Follower.  Fig.  32. — Diagram 
showing  Bending  with  Balls  and  Followers.  Fig.  33.— Patterns  of  Various  Parts  of  a  D  Trap. 
Fig.  34. — D  Trap.  'Fig.  35. — Ditto,  showing  defects  in  Dip  Pipe.  Fig.  36. — Anti-D  Trap.  Fig.  36  A. 
—Ditto,  Section.  Fig.  37.— Half  s  Trap.  Fig.  38.—  Full  s  Trap.  Fig.  39.— Three-quarter  a  Trap. 
Figs.  40,  41,  42,  and  43. — Duhois’  Drawn  Lead  Traps.  Fig.  44.— Bell  Trap. 

forms,  by  various  makers,  some  of  which  are 
the  subject  of  patents.  They  possess  the 
merit  of  being  self-cleansing,  but  are  easily 
syphoned  out.  The  Q  trap  (Fig.  39)  is  a 
modification  of  the  S  trap  ;  it  is  also  some¬ 
times  termed  the  three-quarter  S.  These 
are  the  principal  traps  in  use  for  closet-work. 

There  are  the  same  things  made  in  small¬ 
sized  pipes  for  sinks  and  other  similo.r  pur¬ 
poses.  Figs.  40  to  43  show  some  of  them  as 
made  by  Dubois’  patent ;  they  are  solid 
drawn  without  seam  or  solder,  and  are  a 
great  boon  to  plumbers.  Claughton’s  patent 
traps  are  of  similar  kinds  and  shapes,  but 
are  cast  in  two  halves  and  burned  together. 

It  will  occur  to  my  readers  that  all  these 
patent  cast  and  drawn  traps  must  have  made 
a  vast  difference  in  plumbing  work,  which 
is  actually  the  case  ;  very  few  plumbers  now 
make  their  own  traps,  except  for  special  jobs 


The  great  light 
which  is  to  illumi¬ 
nate  the  World’s 
Fair  grounds  is 
perched  on  the  high 
tower  of  the  Trans¬ 
portation  Building, 
and  is  the  largest  and  strongest  in  the  world. 
It  has  been  made  by  Schuckert  &  Co.,  of 
Nuremberg.  The  light  is  what  is  known  as 
a4-ft.  reflector— that  is,  the  great  magnifying- 
glass  through  which  the  rays  are  thrown  to 
such  a  distance  is  4  ft.  in  diameter.  The 
direct  power  of  the  light  is  150,000  candles, 
without  any  glass  whatever.  With  the  big 
glass,  however,  the  power  is  magnified  to 
160,000,000  candle-power.  The  carbons  used 
in  the  radiator  are  12  in.  long,  and  ]|  in.  in 
diameter.  They  are  fastened  inside  the  lamp 
merely  with  two  upright  pieces  of  steel. 
The  lamp  itself  is  operated  on  a  sort  of  car¬ 
riage,  something  after  the  manner  of  a  Maxim 
gun.  It  can  be  turned  in  any  direction,  and 
can  be  tilted  so  that  the  rays  will  ascend 
vertically.  When  the  full  ]iower  of  the 
light  is  turned  on,  the  city  ol  Chicago  can 
be  viewed. 
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NOTICE  TO  READERS. 

Next  week’s  Work  (No.  198)  will  con¬ 
tain,  among  other  illustrated  papers,  the 
following : — 

Watch  and  Clock  Cleaning  and  Re¬ 
pairing. 

How  to  Make  a  Harmonicon. 
Experiments  with  Induction  Coils. 
Design  for  Inlaid  Workbox. 

Slating  for  Slaters. 

Readily-made  Fern  or  Flower  Table. 
Specula  for  Newtonian  Telescope. 
Making  British  Flags. 

Swedish  Weaving. 

***  The  Editor  makes  this  intimation  in  the 
hope  that  readers,  having  friends  interested  in 
any  of  these  subjects,  will  bring  the  same  to 
their  notice. 


JUST  COMMENCED,  Monthly,  Gel. 

CASSELL’S 

New  Technical  Educator, 

A  Cyclopedia  of  Technical 
Education. 

FULLY  ILLUSTRATED. 

“  There  is  no  artisan  in  the  country  who  will 
not  find  something  in  it  to  his  interest  and  advan¬ 
tage.” — Newcastle  Chronicle. 

Cassell  &  Company,  Limited,  Ludgate  Hill,  London. 


THE  NATIONAL 
FREEHOLD  LAND  SOCIETY, 

25,  Moorgate  Street ,  London,  E.C. 

(Established  1849.) 

Interest  at  3^  per  cent.,  payable 
half-yearly,  1st  May  and  1st  Novem¬ 
ber,  free  of  Income  Tax,  on  Com¬ 
pleted  Shares  of  £30  each. 

J.  A.  FISHER,  Secretary. 


ESTABLISHED  1851. 

glRKBECK  BANK, 

Southampton  Buildings,  Chanoery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ;£ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 

GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  BiRKBECK  Freehold  Land 
Society,  as  above. 

The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT.  Manager. 

THE  WORK  DEPOT, 

IRISH  DISTRESSED  LADIES’  FUND, 

17,  NORTH  AUDLEY  STREET,  W. 

Trousseaux.  Embroider y.  Smocking,  Layettes. 
Handkerchiefs  marked. 

Fancy  Work  designed  on  ladies’  own  materials,  and  commenced 
if  desired. 

FANCY  AND  USEFUL  ARTICLES  suitable  for  Christmas  Sales 
and  Bazaars. 

Miss  Leahy,  Manageress. 
Extracts  from  Letters  : — 

'*  The  Marchioness  of  -  has  received  the  under-linen,  and  is 

much  plea'ed  with  it;  the  work  is  very  good." - "  I  am  delighted 

with  the  work  which  I  received  to-day.  The - are  beautiful,  and  I 

shall  never  go  anywhere  else  for  lingerie.  ...  I  think  the  things  are 
cheap.” "  We  are  much  pleased  with  the  linen,  and  think  it  is  beauti¬ 
fully  worked.”  —  "Miss has  received  the  handkerchiefs,  and  likes 

them  very  much." - "  Mrs. - is  much  pleased  with  the  frocks.” 


is  published  at  La  Belle  Sauvage%  Ludgate  Hill%  London,  at 
9  o'clock  every  Wednesday  morning,  and  should  be  obtainable 
everywhere  throughout  the  United  Kingdom  on  Friday  at  the 

latest.  - 

TERMS  OF  SUBSCRIPTION. 

{Sent  post  free  to  any  part  of  the  world.) 


5  months,  free  by  post  . Is.  8d. 

6  months,  „  ..  ..  —  Ss.  Sd. 

12  months,  „  ..  *.  —  6s.  6d. 


Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


TERM8  FOR  THE  INSERTION  OF  ADVERTISEMENTS  IN  EACH 


weekly  Issue. 
One  Page  -  - 

Half  Page . 

Quarter  Page  - 
Eighth  of  a  Page  - 
One-Sixteenth  of  a  Page - 
In  Column,  per  inch  - 


£  s.  d. 
12  0  0 
6  10  0 
S  12  6 
1  17  6 
1  0  0 
01C  0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  All  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 


Prominent  Positions .  or  a  series  of  insertions , 
by  special  arrangement. 


***  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  he  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


TFORK  correspondents  are  wanted  in  every  Town. 


Female  Employment.— He  would  be  a 
very  hard-hearted  man  who  would  seek  to 
exclude  women  from  the  various  industrial 
fields  that  they  now  occupy.  Still,  there  is 
an  element  in  the  case  that  is  not  altogether 
favourable  to  what  is  supposed  to  be  the 
advanced  view,  and  this  element  is  being 
forced  u  pon  our  attention  more  and  more  every 
day  :  the  marriage  rate  is  declining,  and  has 
been  declining  for  some  years  now.  Of  this 
persistent  decline  no  satisfactory  explanation 
is  given.  We  offer  one — viz.,  that  it  is  due 
to  the  extension  of  female  employment. 
When  women  do  the  work,  how  is  it  pos¬ 
sible  for  them  to  get  husbands  to  keep 
them  1  The  men  are  thrown  out  of  work, 
and,  of  course,  cannot  marry.  If  the  ladies 
who  are  filling  our  offices  had  stayed  at  home, 
or  taken  to  house-work  by  way  of  preparing 
themselves  to  become  wives,  men  would  be 
now  in  these  offices  and  would  require  wives. 

Paraffin  Lamps. — One  can  scarcely  pick 
up  the  daily  newspaper  but  that  it  contains 
an  account  of  some  accident  caused  by  the 
careless  handling  of  paraffin  lamps,  and  only 
recently  in  the  neighbourhood  of  Birming¬ 
ham  a  family  of  father,  mother,  and  two 
children  lost  their  lives  in  a  night  by  the 
upsetting  of  a  lamp  such  as  is  commonly 
used  by  the  poorer  classes.  Owing  to  the 
many  improvements  in  the  better  class 
lamp-burners,  thus  enabling  them  to  give, 
a  brilliant  light,  coupled  with  the  artistic 
shapes  of  the  oil  vessels,  they  are  finding 
more  favour  amongst  the  upper  classes  even 
in  preference  to  gas  or  the  electric  light. 
What  we  wish  to  call  particular  attention  to 
is  the  flimsy  and  ofttimes  dangerous  nature 
of  the  oil  vessels  used  in  the  cheaper  kinds — 
made  for  the  most  part  entirely  of  glass — 
which  find  a  too  ready  means  of  distribution 
through  the  medium  of  “tea-shop  presents.” 


Where  children  are  about,  these  lamps  are 
highly  dangerous,  and  at  all  times  ought  to 
be  handled  with  care.  We  would  rather 
advise  our  readers  to  have  nothing  to  do 
with  them,  but  to  select  only  such  as  have 
stout  metal  stands,  or  those  made  entirely  of 
metal.  Better  still,  as  a  further  safeguard, 
adopt  a  more  extensive  use  of  hanging' 
lamps  either  from  the  ceiling  or  against  the 
wall.  We  would  heartily  commend  to  the 
notice  of  our  readers  and  manufacturers  a 
system  of  making  the  oil  vessels  entirely  of 
metal. 

The  Unwilling  Workman. — The  un¬ 
willing  workman  is  he  who  does  work  be¬ 
cause  he  is  compelled  to  do  so  by  circum¬ 
stances  over  which  he  has  no  control,  nor 
any  genuine  desire  to  obtain  control.  He 
works  because  he  must  do  so  or  starve,  or  at 
any  rate  suffer  some  kind  of  privation.  He 
has  no  interest  in  his  work.  It  may  “  go 
hang,”  as  far  as  he  cares,  and  he  shirks  it  at 
every  available  opportunity.  He  does  not 
like  work  at  all,  and  is  frequently  wishing 
some  old  uncle  will  die  and  leave  him  a  for¬ 
tune,  so  that  he  shall  never  have  to  work 
again.  He  can  never  wake  in  the  morning 
until  someone  more  wakeful  than  himself 
tries  to  rouse  him  to  a  sense  of  his  duty, 
and  then  his  troubles  for  that  day  begin. 
His  eyes  fairly  ache  with  drowsiness,  and 
must  be  vigorously  rubbed  open  with  his 
fists  ;  his  scalp  itches  as  if  it  was  afflicted 
with  one  of  the  ten  plagues  of  Egypt,  and 
has  to  be  well  scratched  with  his  finger-nails ; 
his  lower  jaw  frequently  drops  in  a  pro¬ 
digious  yawn  ;  every  limb  in  his  body  seems 
to  him  to  be  rheumatic  ;  and  it  is  only  by  dint 
of  repeated  exertions  on  his  part  and  that  of 
his  good  angel  (who,  truth  to  tell,  does  the 
largest  part)  that  he  can  get  out  of  bed  in 
time  to  hurry  on  his  clothes  and  scramble 
into  the  workshop.  When  there  the  pain  in 
his  limbs  returns,  and  his  lower  jaw  relaxes. 
It  gives  him  pain  to  make  the  slightest 
movement  in  the  direction  of  work  ;  but  the 
hard-hearted  foreman  or  master  fails  to 
notice  his  sufferings,  and  puts  down  his  slow 
movements  to  the  account  of  laziness. 
Should  a  strike  be  projected,  he  is  one  of 
the  first  to  support  the  proposition  “to 
play,”  and  it  is  such  workmen  as  himself 
that  bring  strikes  into  eontempt.  He  as  also 
among  the  first  in  the  ranks  of  the  unem¬ 
ployed,  and  no  one  wonders  more  than  him¬ 
self  how  it  is  that  such  a  good  workman  is 
out  of  employment.  He  is  usually  the 
loudest  talker  about  the  “  rights  of  man  ” 
and  the  “  veniality  of  the  aristocracy.”  In 
fine,  he  esteems  himself  always  a  badly- 
treated  man,  who  has  never  had  his  dues, 
and  this  opinion  is  shared  by  many  others, 
but  on  different  lines  of  thought  to  those 
held  by  him.  The  disease  he  suffers  from  is 
one  affecting  that  inscrutable  part  of  a  man, 
denominated  the  will.  The  cure  of  the 
disease  may  be  effected  by  giving  him 
interest  in  his  work.  This  may  be  adminis¬ 
tered  to  some  constitutions  in  the  form  of 
piecework  ;  but  we  have  known  this  to  fail 
in  others,  whilst  there  is  always  the  danger 
of  fostering  another  disease  named  selfish¬ 
ness.  Profit-sharing  is  a  far  better  form  of 
administering  interest  than  piece-work,  and 
profit-sharing  with  co-operation  has  been 
known  to  effect  a  perfect  cure  in  most  cases. 
That  man,  however,  is  the  most  healthy 
who  creates  for  himself  an  interest  in  his 
work,  be  it  ever  so  humble  or  so  badly 
paid  ;  and  the  workman  who  loves  his  work 
will  make  the  best  co-operator  in  the  good 
time  coming,  when  profit-sharing  will  be 
the  rule  instead  of  an  exception. 


No.  197 — December  24,  1892.] 


WORK. 


649 


DESIGN  AND  DECORATION  OF  ALL 
AGES. 

BY  M.  H.  C.  L. 

Medieval. 

The  Art  of  the  Middle  Ages  is  especially 
interesting  and  instructive  for  us  English 
people,  because  it  is  our  own  indigenous 
art.  From  this  point  of  view  it  appeals  to 
us  as  no  other  can.  The  Anglo-Saxons  had, 
it  is  true,  their  art,  but  it  was  chiefly,  if  not 


entirely,  copied  from  that  of  the  Celts  ; 
while  in  the  Middle  Ages,  as  the  fusion  of 
the  Saxon  and  Norman  races  became  more 
and  more  complete,  our  own  national  life 
sprang  up,  and  'with  it  our  national  art. 

The  great  new  school  of  the  Mediaeval 
period  was  the  Gothic.  There  was  a  beau¬ 
tiful  old  tradition  that  the  idea  which  we 
see  in  our  Gothic  cathedral,  with  the 
pointed  arches,  which  mark  this  style,  and 
high  mysterious  vaulted  coop,  was  taken 
from  the  forest  aisles  in  which  the  people  of 


the  North  had  wandered  for  so  many 
centuries,  and  where  they  had  formed 
their  first  mystic  yearning  after  the  God 
they  knew  in  Nature  alone. 

So  poetical  is  this  notion,  that  one  would 
prefer  clinging  to  it  rather  than  searching 
out  the  actual  process  —  matter  -  of  -  fact 
enough  —  by  which  this  new  style  was 
evolved.  However,  we  must  look  at  facts  ; 
and  the  facts  appear  to  be  these.  The 
pointed  arch  was  introduced  into  Europe  by 
the  Crusaders,  who  saw  it  in  the  Arabic 


Mediaeval  Decoration.  Fig.  1. — Carving  on  Choir  Stall  of  Dim  Cathedral.  Fig.  2. — Gargoyle  on  Cathedral  at  Rheims.  Fig.  3. — Stone  Carving,  Church 
of  S.  Juan  de  los  Reyes,  Toledo.  Fig.  4. — Foliage  carved  on  Tomb  of  Archbishop  Grey,  York  Cathedral.  Fig.  5. — Early  Gothic  Window.  Fig.  6.— 
From  Italian  Leather  Coffer :  Fifteenth  Century.  Fig.  7.— From  Church  of  S.  Juan  de  los  Reyes.  Fig.  8. — Stone  Carving  from  Notre  Dame,  Paris. 
Fig.  9. — From  Font  of  S.  Bartholomew’s  Church,  Li§ge.  Fig.  10. — Tyrolean  Rat  Carving  :  Fifteenth  Century.  Fig.  11. — Iron  Bell-pull,  Nuremberg. 
Fig.  12. — Pastoral  Staff,  Champ-lev6  Enamel,  Thirteenth  Century,  Limoges.  Fig.  13. — From  Silver  Box.  Fig.  14. — Crockets  and  Finial.  Fig.  15. — 
Mosaic,  Orvieto  Cathedral.  Pig.  16. — Silver  Beaker  Embossed  Work:  German,  Fig.  17. — Iron  Bell-pull,  Nuremberg.  Fig.  18. — Early  English 
Dog-tooth  Ornament  Fig.  19.— Ball-flower,  Decorated  Style.  Fig.  20. — Four-leafed  Flower,  Decorated  Style.  Fig.  21. — Window  in  Albrecht  Diirer’s 
Plata,  Nuremberg.  Fig.  22.— Iron  Hinge  Ornament  from  Door  at  Blutenberg. 
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buildings  ;  the  Christian  architects  gave  it  a 
more  upward  direction,  increasing  its  beauty 
and  suggesting  a  symbolic  aspiration.  The 
■cusped  arch  was  also  an  importation  of  the 
-Crusaders,  and  this  idea  met  with  a  happy 
•development  in  new  hands.  All  the  “  foils  ” 
•came  into  existence  thereby,  and  in  archi¬ 
tecture  a  much  broader  and  more  systematic 
use  was  made  of  the  cusping,  which  had 
been  simply  a  graceful  but  meaningless 
ornament  of  the  Mohammedan  arch.  The 
tracery  of  Gothic  -windows,  which  we 
should  like  to  think  represented  the  branches 
of  forest  trees,  are,  as  Husk  in  too  clearly 
shows,  an  evolution  from  the  piecing  of  the 
solid  mass  of  masonry  with  which  the 
system  of  separated  lights  in  one  window 
began. 

It  has  been  said  that  Gothic  architecture 
bad  its  birth  in  the  North.  It  is  the  style 
best  adapted  to  countries  where,  under  grey 
skies,  and  with  a  climate  destructive  to 
delicate  surfaces,  massive  forms  and  gran¬ 
deur  of  a  building,  as  a  whole;  are  what 
must  be  aimed  at  rather  than  vivid  colour¬ 
ing  or  highly  finished  detail. 

We  work  in  sandstone  where  the  Italian 
works  in  marble.  We  need  steep-pitched 
roofs  to  let  the  snow  slide  down,  and  this 
necessity  in  the  external  form  influences  the 
interior,  which  again  reacts  on  the  outer 
part,  necessitating  buttresses  and  flying 
buttresses  from  the  walls. 

As  with  all  other  styles,  the  Gothic  had 
its  period  of  rise,  of  perfection,  and  of  deca¬ 
dence.  There  is  not  space  here  for  more 
than  a  flying  glimpse  at  the  different  periods 
It  went  through  in  our  own  country.  These 
were :  The  Norman  (sometimes  not  counted 
ns  Gothic,  as  the  arch  was  still  round),  with 
zigzag  decoration  ;  the  Early  English,  the 
chief  ornament  of  which  was  the  dog-tooth 
•ornament  (Fig.  18),  and  a  prevailing  fea¬ 
ture  the  clusters  of  shafts,  of  which  its 
•columns  were  composed,  as  in  Salisbury 
Cathedral ;  the  Decorated,  where  the 
severe  simplicity  of  the  earlier  styles  gives 
way  to  richness  and  redundancy  of  orna¬ 
ment.  The  ball-flower  (Fig.  19)  and  four- 
leaf  (Fig.  20)  belong  to  this  period  and  the 
Perpendicular,  which  came  into  vogue  about 
the  Elizabethan  age,  and  is  marked  by  the 
large  use  of  straight  lines,  both  vertical  and 
horizontal,  in  the  tracery  of  the  windows, 
as  well  as  in  the  general  lines  of  the  build¬ 
ing.  The  last  was  a  period  of  decadence, 
and  since  then  we  cannot  be  said  to  have 
had  any  genuine  style  of  our  own. 

We  have  built  on  rechauffes  from  various 
lands  and  various  periods  up  to  the  present 
•day,  when  our  artistic  diet  may  be  de¬ 
scribed  as  an  omnium  gatherum.  The  only 
really  beautiful  feature  of  the  Elizabethan 
period  was  the  fan  tracery,  which  is  the 
most  beautiful  decoration  of  a  constructive 
nature  ever  devised  for  roofs. 

Gothic  architecture,  in  France,  corre¬ 
sponded  very  nearly  with  the  English 
Gothic,  though  there  were  certain  national 
distinctions.  The  French  churches  were 
larger.  Clustered  columns  and  tracery  of 
the  Decorated  order  were  rare  in  France, 
.and  when  the  debasement  of  English 
architecture  produced  the  Elizabethan  style, 
■that  of  France  went  off  into  the  Flam¬ 
boyant. 

The  chief  marks  of  the  Flamboyant  style 
are  the  wavy  and  flame-like  traceries  of  the 
windows.  The  form  thus  produced  was 
often  used  in  wood  carving.  A  fleur-de-lis , 
heart,  or  heraldic  device  was  often  fre¬ 
quently  introduced  at  the  top  of  a  window. 
The  mouldings— very  important  features 
in  Gothic  architecture,  and  best,  of  course, 


when  the  style  was  purest — became  debased 
and  feeble.  By  degrees  the  Flamboyant 
merged  into  the  pseudo-classical  style,  and 
such  was  also  the  fate  of  the  English  Per¬ 
pendicular.  Gothic  Decorative  Art  was 
simply  Gothic  architecture  in  little.  The 
shrines  and  reliquaries  were  chapels  in 
miniature.  The  crockets  (Fig.  14)  which 
adorned  the  gabled  roofs  appeared  on  the 
bishops’  croziers  (Fig.  12).  The  conventional 
foliage  of  early  Gothic  Art,  which  was 
carved  in  stone  on  the  capitals,  was  also  pro¬ 
duced,  with  the  slight  difference  of  treatment 
necessitated  by  the  different  material  in 
wood  and  iron  work. 

The  idea  of  cusping,  as  has  been  said,  met 
with  a  very  full  and  beautiful  development 
in  Gothic  Art.  Here  it  early  suggested  the 
foliated  form,  so  familiar  to  us  now  in  our 
church  architecture.  The  trefoil,  quatrefoil, 
and  cinquefoil  are  repeated  over  and  over 
again,  and  show  what  great  effects  may  be 
produced  from  one  single  motive. 

So  far,  the  Gothic  style  in  England  and 
France  alone  has  been  noticed  ;  for  in  these 
two  countries  it,  as  it  were,  started  afresh, 
and  consequently  reached  its  finest  and 
most  characteristic  development.  But  its 
influence  was  wide-spreading.  It  reached 
as  far  south  as  to  Spain — where  we  have 
some  beautiful  specimens  of  Gothic  archi¬ 
tecture — and  to  Italy.  In  Italy,  however, 
except  in  Venice,  where  it  is  not  pure,  the 
Gothic  influence  on  architecture  was  small. 

Romanesque  and  Byzantine  art  and 
architecture  were  still  in  vogue,  and  though 
in  Germany  the  old  style  amalgamated  with 
the  new  with  happy  results,  the  Italians 
were  too  satiated  with  the  traditions  of 
old  Rome  and  its  successor  in  early 
Christian  work  to  take  to  so  new  and  dif¬ 
ferent  a  development  of  art.  Moreover, 
the  Gothic  style  was  more  suited  to  the 
materials  and  weather  of  the  North  than  to 
the  bright  sunshine  and  delicate  marbles  of 
Italy.  The  Decorative  Art  of  the  Middle 
Ages  did  not  begin  with  the  Gothic  period, 
but  was  carried  on  from  the  Byzantine  and 
Romanesque.  In  the  later  Romanesque  we 
find  the  highly  decorated  porch,  which  was 
later  a  Gothic  feature ;  and  the  fabulous 
human  forms,  the  dragons,  reptiles,  beasts, 
and  birds  of  the  early  Romanesque  period 
were  continued  down  in  somewhat  varying 
forms  till  the  end  of  the  Middle  Ages. 

The  monks  seem  to  have  had  a  quaint 
and  humorous  fancy,  and  they  loved  to 
portray  grotesque  heads  and  queer  impos¬ 
sible  beasts.  We  find  such  in  the  gargoyle 
water-spouts  (Fig.  2)  which  adorned  the 
flying  buttresses  of  Gothic  churches,  for 
which  the  legend  that  they  represented  evil 
spirits  flying  from  the  sacred  building  was 
invented.  But  equally  odd  and  monstrous 
beings  are  sometimes  found  inside  the 
churches,  as  in  Beverley  Minster,  the  nave 
of  which  is  decorated  with  the  most  hideous 
and  extraordinarily  conceived  bogeys.  Early 
Romanesque  and  early  Gothic  foliage  were 
conventional,  but  in  a  later  period,  in  both 
styles,  natural  leaves  and  flowers  were 
represented,  sometimes  with  great  beauty 
and  fidelity.  Fig.  3  shows  a  thistle  border 
from  a  cloister  of  the  Church  of  S.  Juan 
de  los  Reyes,  at  Toledo,  built  by  Ferdinand 
and  Isabella.  Fig.  9  is  one  of  ten  iron  cows 
round  the  brass  font  of  S.  Bartholomew  at 
Liege,  of  the  twelfth  century.  The  crafts¬ 
men  of  the  Middle  Ages  were  famous  metal¬ 
workers.  They  cast  bronze,  engraved 
brasses — such  as  we  see  in  the  pavements 
of  old  churches — and  embossed  brass  and 
silver.  They  worked  in  leather,  embossing 
or  incising  the  surface  and  boiling  it  down 


to  a  pulp,  and  using  it  as  an  elastic  substance. 
Their  work  was  in  part  in  high  relief,  with 
sharp  distinctions  of  light  and  shade,  as  in 
the  stone  carvings  which  adorned  the  build¬ 
ings.  But  there  was  also  good  flat  work 
done,  and  the  early  English  wood-carving — 
such  as  we  see  on  old  chests  of  furniture — 
is  of  this  order. 

The  finest  wood-carving  of  the  Middle 
Ages,  however,  was  done  in  Germany,  where 
the  bold  Gothic  treatment  of  foliage  pro¬ 
duced  the  most  beautiful  results  in  undulated 
light  and  shade,  and  grace  of  flowing  curves. 
Just  such  wood-carving  is  being  done  at  the 
present  day,  under  the  auspices  of  Professor 
Herkomer,  at  Bushey  ;  there,  too,  iron-work 
such  as  was  done  in  the  old  days  is  pro¬ 
duced.  Fig.  22  shows  a  hinge  ornament  of 
the  fifteenth  century  from  a  door  of  a 
building  at  Blutenberg,  now  in  that  delight¬ 
ful  treasure-house  of  Mediaeval  Art,  the 
Museum  at  Munich. 

Figs.  11  and  17  are  from  bell-pulls 
sketched  in  the  museum  at  Nuremberg : 
another  place  where  one  would  like  to  spend 
a  lifetime,  if  it  were  not  for  the  living  fas¬ 
cinations  just  outside  its  walls.  For  Nurem¬ 
berg — almost  alone  in  the  world — is  still 
a  mediaeval  town :  the  gabled  and  balconied 
houses,  the  beautiful  church  of  S.  Sebaldus, 
the  old  moat  and  wralls,  with  their  many 
gates  and  towers,  take  one  back  six  centuries, 
and  the  streets  seem  as  though  they  should 
be  peopled  with  frocked  monks,  and  be- 
kirtled  ladies  and  knights,  and  crusaders, 
and  all  the  picturesque  inhabitants  of  those 
romantic  days. 

It  is  impossible  not  to  make  a  digression 
concerning  Nuremberg,  in  writing  of  Me¬ 
diaeval  art. 

The  staining  of  glass  is  an  art  which 
dates  from  the  Middle  Ages.  The  first 
specimens  of  stained  glass,  as  is  supposed, 
were  made  at  the  Monastery  of  Tegernsee 
and  at  Hildesheim.  The  best  stained  glass, 
as  the  best  woven  designs,  embroidery,  and 
illuminations — all  of  which  arts  flourished 
in  Mediaeval  Europe — were  coloured  without 
shading,  in  avoidance  of  any  attempt  to 
destroy  the  effect  of  a  flat  surface,  such  as 
they  were  employed  to  decorate. 

All  these  minor  arts  might  be  treated 
separately  at  length;  that  of  illumination, 
for  instance,  which  went  through  its  dis¬ 
tinct  period  with  marked  changes  of  style, 
from  the  beginning  of  enlarging  and  orna¬ 
menting  the  initial  letters  in  the  sixth 
century  to  the  debased  naturalistic  and 
shaded  ornament  of  the  sixteenth.  Space, 
however,  fails ;  and  with  a  few  general  words 
this  paper  must  end. 

The  Art  of  the  Middle  Ages  was,  in  the 
main,  religious  art,  full  of  symbolism,  in 
part  nanded  down  from  early  Christianity, 
in  part  fancifully  invented  by  the  monks  to 
give  a  reason  for  existing  forms — as  when 
the  trefoil  was  taken  as  an  emblem  of  the 
Trinity.  It  was  an  aspiring  ideal  art 
tinged  with  mysticisms  :  the  upward  curves 
of  the  arches,  the  spires — an  invention  of 
Gothic  Art — ever  pointing  up  to  heaven, 
are  typical  of  the  conception  which  found 
its  expression  in  the  Art  of  the  Middle  Ages. 


Sixce  the  introduction  of  forced  draught 
into  boiler  furnaces,  several  chemical  in¬ 
dustries  have  adopted  coke-breeze  and  gas- 
house-breeze,  a  very  inferior  kind  of  fuel, 
three  to  four  times  the  quantity  of  which 
has  to  be  used  in  comparison  to  coal,  on 
account  of  it  not  containing  the  same  amount 
of  volatile  matter  as  the  latter  fuel. 
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SCIENCE  TO  DATE. 


Snake’s  Meals. — M.  Leon  Vaillant  has  been 
observing  the  alimentation  of  the  great  anaconda 
of  Central  America  now  in  the  reptile  menagerie  at 
Paris.  Since  1885  the  snake  has  eaten,  on  the 
average,  five  meals  per  annum,  consisting  of  goats, 
three  rabbits,  and  one  goose.  The  interval  between 
two  meals  was,  in  one  instance,  two  hundred  and 
four  days. 

Proto-Iodide  of  Carbon. — Moissan  has  succeeded 
in  preparing  a  substance  of  the  composition  C2I4  by 
heating  crystals  of  tetra-iodide  of  carbon  in  a  sealed 
tube  to  120°.  A  better  method  of  preparation  con¬ 
sists  in  reducing  the  tetra-iodide  with  silver  powder. 
Proto-iodide  of  carbon  is  thus  obtained  in  beautiful 
pale  yellow  crystals  of  density  4  "38,  fusing  at 
185°,  and  volatile  without  decomposition  below 
their  point  of  fusion.  It  is  soluble  in  carbon 
bisulphide,  carbon  tetrachloride,  and  also  in 
ether.  It  is  a  very  stable  substance,  not  being 
oxidised  by  potassium  permanganate  or  nitric 
or  chromic  acids. 

Azolmi.de. — A  very  interesting  method  of 
preparation  of  azoimide,  N3H,  has  been  dis¬ 
covered  by  Professor  Wislicenus.  The  reac¬ 
tions  by  which  this  substance  has  been  hitherto 
prepared  have  all  been  of  an  organic  nature 
and  of  some  complexity.  The  new  method  is 
very  simple,  and  only  inorganic  materials  are 
used.  Metallic  sodium  is  heated  in  a  stream 
of  ammonia  ga3,  and  when  it  i3  completely 
converted  into  sodamide,  the  stream  of  am¬ 
monia  is  replaced  by  one  of  dry  nitrous  oxide, 
the  temperature  being  about  200°  C.  By  this 
method  the  sodium  salt  of  azoimide,  NaN3, 
is  obtained.  On  dissolving  the  product  of  the 
reaction  in  water,  filtering,  and  distilling  the 
filtrate  with  dilute  sulphuric  acid,  a  solution 
of  azoimide  in  water  is  obtained.  Other  _  _ 
metals  besides  sodium  may  be  used,  but  sodium 
azoimide  is  less  explosive  than  most  of  the  FSp 
other  salts  of  azoimide,  and  is  best  suited  for 
practical  use. 

Magnetic  Fields. — Professor  Houston  de¬ 
scribes  the  following  process  for  obtaining  a 
map  of  the  magnetic  field  at  any  place.  A 
photographic  plate  is  placed  in  the  position  where 
the  field  is  required,  and,  while  in  the  dark,  iron 
filings  are  dusted  over  it.  It  i3  then  exposed  to 
light  for  a  few  moments,  and,  the  filings  being 
removed,  it  is  developed  in  the  ordinary  way. 


NOTICES. 

The  Hellesen  Patent  Dry  Battery. — We 

)  have  received  from  Messrs.  Siemens  Bros.  &  Co., 
Limited,  a  specimen  cell  of  the  Hellesen  patent 
dry  battery,  manufactured  and  sold  by  this  firm 
j  of  electrical  engineers.  The  specimen  cell — which 
is  their  No.  2 — is  of  rectangular  form,  measuring 
3  in.  by  3  in.  by  6  J  in.,  and  weighing  3  lh.  The 
outer  case  is  of  zinc,  and  this  forms  the  positive 
element  of  the  cell,  to  which  a  connecting  wire 
is  soldered,  the  negative  element  being  a  carbon 
plate  bearing  an  ordinary  brass  binding  screw  for 
connection.  A  battery  of  snch  cells  i3  highly 
recommended  for  telegraph  and  telephone  work, 
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Type  N2  2 


Patent  Dry  Battery  Types. 


NOTES  FOR  WORKERS. 

Twentt  million's  of  acre3  of  land  in  the  State  of 
Washington  are  covered  with  a  growth  of  wood 
which  will  cut  an  average  of  25,000  ft.  of  mercantile 
lumber  per  acre.  Much  of  it  in  the  vicinity  of  Port 
Orescent  will  ent  an  average  of  100,000  ft.  and  more 
to  the  acre,  while  single  trees  are  common  that  will 
cut  3,000  ft. 

The  best-wooded  counties  of  England  are  Kent, 
Surrey,  Sussex,  and  Hants.  The  area  of  the  wood¬ 
lands  of  this  country  is  now  2,695,000  acres,  some 
134,000  acres  having  been  added  from  1888  to  1891. 

It  is  estimated  that  there  are  11,000,000  acres 
of  uncultivated  land  in  the  United  Kingdom,  all 
amenable  to  some  kind  of  cultivation. 

The  Electro  Novelty  Co. ,  of  Boston,  have  brought 
out  a  “two-mouse  power”  electric  motor  and  battery, 
which  is  said  to  be  a  perfect  model  of  the  Edison 
dynamo. 

Silver  chloride  is  readily  soluble  in  ammonia, 
a  solution  of  sodium  thiosulphate  (hyposulphite  of 
soda',  and  a  solution  of  potassium  cyanide. 

Tobacco  acts  rapidly  as  a  depressing  agent,  but 
its  influence  soon  passes  off.  In  one  experiment, 
total  work  at  8.30  a.m.  was  10'25  kilogrammetres, 
but  eighteen  minutes  after  smoking  an  ordinary  cigar 
it  fell  to  6,  and  an  hour  after  to  2  kilogrammetres. 
At  11.30  a.m.  it  had  risen  again  to  10 '25  kilogram- 
metres. 

A  GOOD  seam  of  coal,  from  7  ft.  to  8  ft.  thick, 
has  been  discovered  on  the  banks  of  the  Tenasserim 
River,  in  Burmah. 

The  recent  Tasmanian  Exhibition  was  a  financial 
success,  there  being  a  credit  balance  of  £1,500. 

A  meteoric  stone,  about  the  size  of  one’s  fist, 
has  been  found  at  Cave  City,  Calaveras  County, 
U.S.A.,  which  contains  a  large  amount  of  gold. 
Gold  has  never  previously  been  found  in  meteoric 
iron,  although  other  precious  things,  as  red  dia¬ 
monds,  have. 


and  for  ringing  electric  hells.  The  cells  are  quite 
free  from  liquid,  are  always  clean,  and,  after 
having  been  set  np,  they  require  no  attention 
until  they  are  completely  exhausted.  A  larger 
size,  weighing  51b.  12  oz.,  is  made  for  working 
induction  coils,  and  smaller  sizes  are  made  for 
electrical  testing  purposes  and  for  working 
medical  coils.  Tests  made  by  eminent  electricians 
at  home  and  abroad  show  that  the  battery,  when 
fairly  used,  will  last  in  working  order  for  a  long 
time,  the  E.M.F.  of  its  elements  being  1'5  volts, 
and  the  internal  resistance  of  its  cells  varying 
with  their  size  from  0  2  ohms  to  0'65  ohm7.  The 
prices  range  from  4s.  per  cell  for  No.  1,  down  to 
Is.  6cL  per  cell  for  No.  6,  the  price  of  a  No.  2'cell 
being  2s.  6 d.  We  can  recommend  this  battery  to 
all  who  may  he  seeking  a  good  thing  in  the  form 
of  a  dry  battery. 

Lathe  Tool. — Mr.  F.  Price,  the  inventor  of 
a  new  patent  tool-holder,  submits  a  specimen 
turning  tool,  together  with  its  sharpener,  for  our 
examination.  He  claims  for  it  the  following 
advantages,  viz. : — (1)  It  cuts  with  equal  ease, 


forward,  right  or  left,  without  altering  its  posi¬ 
tion  in  any  way ;  (2)  the  circular  end  of  the  tool 
will  last  twelve  times  as  long  as  an  ordinary  tool 
without  re-sharpening  ;  (3)  it  is  easily  adjusted  to 
any  height :  (4)  no  skill  is  required  in  sharpening, 
as  "the  cutting  angle  depends  upon  the  diameter 
of  tool  and  sharpener — for  instance,  if  the  diameter 
of  the  tool  is  half  the  diameter  of  the  sharpener, 
an  angle  of  45°  is  given  to  the  tool,  and  this, 
with  a  rake  of  15°,  gives  to  the  work  a  cutting 
angle  of  60°  ;  (5)  it  saves  a  great  amount  of  power, 
as  the  same  angle  is  presented  in  every  direction ; 


(6)  a  side-rake  can  he  given  hv  resting  it  upon  one 
of  the  angled  under-faces  ;  (7)  the  hot  >om  end  can 
be  plugged  and  the  central  channel  filled  with  a 
lubricant,  which  will  keep  it  cool  when  it  is 
required  to  do  heavy  work. 

F.  A.  M.,  our  specialist  in  lathe  matters,  writes 
on  the  above : — “  I  think  Mr.  F.  Price’s  tool- 
holder  is  very  ingenious,  hut  it  is  one  of  those 
things  that  must  he  tested  by  actual  work; 
opinions  upon  it  will  certainly  differ,  some  will 
like  and  others  dislike  it ;  it  is  sure  to  interest 
lathe-men,  and  some  will  give  it  a  trial.  The 
cutters  are  easily  made,  yet  not  so  easily  as  those 
of  the  Haydon  bar  ;  they  are  very  firmly  fixed, 
and  the  point,  a,  in  the  figure,  where  the  holder 
is  weak,  will  make  it  act  partly  as  a  spring-tool, 
and  prove  no  disadvantage,  since  any  yield¬ 
ing  will  tend  to  withdraw  the  tool  from  cut, 
and  thus  prevent  digging  in  and  chattering. 
The  overhang  of  the  tool  is  less  than  in  the 
Haydon  bar,  which  is  an  advantage.  Being 
away  from  home  I  could  not  try  the  tool 
in  my  own  lathe,  so  I  took  it  to  a  small 
shop  near  by  and  saw  it  tried,  when  it  cat 
freely  and  required  hut  little  power,  the 
turner  appearing  well  pleased  with  it ;  we 
also  put  the  emery  grinder  in  a  chuck  and 
tried  its  effect,  hut  the  lathe  would  not  run 
fast  enough  to  cause  the  emery  to  cut  well, 
and  I  imagine,  the  grinder  being  of  such 
small  diameter,  should  run  at  a  very  high 
speed,  say  5,000  revolutions  per  minute, 
to  give  a  good  result ;  in  fact,  I  suspect  the 
emery  grinder  would  have  to  he  mounted 
on  a  spindle  of  its  own,  away  from  the  lathe, 
where  no  grinding  ought  to  he  done,  and 
run  at  a  much  higher  speed.  All  that  the 
inventor  claims  for  the  tool  may  he  granted 
except  No.  4,  where  it  is  said  that  if  the 
m  grinder  he  twice  the  diameter  of  the  tool  an 
jp  angle  of  45°  is  given  to  the  edge,  and  this, 
^  with  a  rake  of  15°,  gives  a  cutting  angle  of 
60°.  The  cutting  angle  would  not  he  45° 
unless  the  diameter  of  the  tool  hears  the 
same  relation  to  the  diameter  of  grinder  that 
the  side  of  a  square  does  to  the  diameter  of  the 
circle  drawn  around  it.  45°  would  he  too  weak  for 
the  cutting  edge,  which  could  not  he  reckoned  as 
60°,  because  an  inclination  of  15°  of  rake,  front  or 
side,  is  given  :  an  angle  of  45°  given  to  the  tool 
edge  means  a  cutting  angle  of  45°  whatever  he 
the  rake  of  the  took  'When,  however,  the  dia¬ 
meter  of  the  grinder  is  twice  that  of  the  tool, 
then  the  angle  produced  at  the  cutting  edge  is  60°, 
and  this  is  very  suitable  for  wrought  iron,  and 
will  still  he  60°  cutting  angle,  even  when  a  rake  of 
15®  is  given. 

Woodwork. — “  Second  Year’s  Course  of 
Manual  Instruction  in  Wood,”  by  Joseph  H. 
Judd,  M.Inst.C.E.  (Moffatt  &  Paige). — This  is  a 
publication  designed  to  follow  np  the  author’s 
First  Course,  to  which  we  drew  attention  in  an 
earlier  volume  of  Work.  It  cannot  he  denied 
that  scope  existed  for  a  more  advanced  course, 
treated  after  the  fashion  of  the  previous  hook. 
Mr.  Judd  is  Head  Master  of  the  Brighton  Tech¬ 
nical  School,  and  therefore  knows  fully  the 
requirements  of  teachers  and  pupils  of  elementary 
and  technical  schools.  The  present  course  will 
he  found  equally  as  practical  as  its  predecessor, 
and,  pending  more  definite  information  from  the 
Science  and  Art  Department  upon  the  subject 
of  Technical  Education  in  Schools,  Mr.  Judd' 3 
practical  teaching  cannot  hut  be  useful  and 
valuable.  We  anticipate  a  large  sale  for  this 
eminently  helpful  manual. 

Slojd  Carpentry. — “  Practical  Directions 
for  making  the  High  School  Series  of  Slojd 
Models.”  by  Alfred  Johansson  (George  Philip  A- 
Son). — This  is  a  translation,  by  Marx'  R.  Walker 
and  William  Nelson,  cf  a  Swedish  hook  treating 
of  the  Slojd  system  of  imparting  instruction  in 
carpentry  in  schools,  intended  for  teachers  and 
students.  The  hook  is  not  to  supersede  the  in¬ 
structions  of  a  teacher  for  those  who  are  ignorant 
of  Slojd;  the  condensed  notes  are  for  the 
guidance  of  a  pupil  working  with  a  teacher.  Toe 
notes  and  work  set  out  are  admirable,  and  will  go 
a  long  way  to  make  Slojd — the  latest  addition 
to  the  school  curriculum — more  understood  and 
appreciated. 
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TRADE:  PRESENT  AND  FUTURE. 


*»*  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Derbyshire  Coal  and  Ikon  Trades. — With 
the  near  approach  of  Christmas,  orders  are  flowing 
in  for  fuel  for  domestic  requirements,  and  the  volume 
of  business  has  materially  increased.  A  better  ton¬ 
nage  is  being  put  on  the  rails  for  the  Metropolitan 
and  Southern  markets,  but  a  marked  decrease  is 
noted  in  the  sales  for  general  manufacturing  pur¬ 
poses.  Gas  coal  is  in  good  demand,  and  heavy  con¬ 
signments  are  being  despatched  for  many  of  the 
large  works.  The  iron  trade  of  the  county  is  not  so 
buoyant,  orders  being  lacking  for  the  various  brands 
of  pig  iron,  and  a  dearth  of  new  orders  for  foundry 
work.  The  finished  iron  trade  is  brisk,  and  firms 
are  well  employed  on  building  work  and  roofing. 
Specialities  in  malleable  iron  are  in  good  demand. 

Cotton  Trade. — It  is  now  thought  that  the 
crisis  in  the  great  struggle  will  not  be  reached  until 
the  end  of  January,  by  which  time  it  is  considered 
the  stocks  of  yarn  will  have  become  exhausted. 
The  Federation  of  Master  Cotton  Spinners,  at  a 
meeting  on  the  9th  of  December,  were  of  opinion 
that  it  was  the  duty  of  the  trade  to  adopt  short 
time  to  the  extent  of  three  days  per  week.  If  such 
a  system  were  adopted  as  recommended,  the  finan¬ 
cial  position  of  the  operatives  would  be  affected  to 
a  large  extent.  A  general  system  of  short  time 
throughout  North  and  North-east  Lancashire  would 
mean  that  the  special  levies  now  being  paid  by  the 
workpeople  in  these  districts  would  cease  ;  hence 
the  unemployed  operatives  in  the  South  would  be 
deprived  of  a  considerable  monetary  assistance. 
The  decision  is  not  binding  on  the  North  Lancashire 
employers,  who  will  remain  at  liberty  to  please 
themselves  whether  they  come  to  the  assistance  of 
the  Federation  or  not.  In  Rochdale  and  district  the 
working  class  is  beginning  to  feel  the  effects  of  the 
lock-out,  some  of  the  societies  having  made  appeals 
for  aid  to  the  general  public ;  and  although  it  is 
far  better  here  than  in  the  surrounding  towns — in 
some  of  which  great  distress  prevails — yet  it  is  very 
bad  here,  and  it  is  feared  that  it  will  go  from  bad 
to  worse.  In  spite  of  the  distress,  the  operatives 
remain  firm,  and  there  is  no  sign  of  either  side 
giving  way. 

Cycle  Trade. — A  number  of  bankruptcies  have 
come  about  in  the  cycle  trade  recently.  These 
have  resulted  from  the  great  numbers  who  have  en¬ 
gaged  in  the  trade,  many  of  them  knowing  next  to 
nothing  about  it,  and  the  keen  competition  engen¬ 
dered  in  consequence.  Cycle  makers,  in  many 
instances,  have  realised  the  mistake  of  opening 
credit  accounts  with  inexperienced  dealers,  ignorant 
alike  of  the  practical  and  business  (or  financial) 
requirements  of  the  trade.  Makers  are  now  looking 
for,  and  finding,  a  surer  market -for  their  wares 
in  the  hands  of  accredited  ironmongers  and  hard¬ 
ware  dealers,  and  it  is  expected  the  trade  in  cycles 
will  develop  considerably  in  this  direction  in  the 
near  future. 

Shipbuilding  Trade.— This  goes  from  bad  to 
worse  in  Aberdeen,  and  about  fifty  men  were  dis¬ 
charged  from  one  of  the  yards  this  week.  The 
same  yard,  it  may  be  added,  is  working  short  time. 
The  total  tonnage  of  the  vessels  built  during  the  past 
twelve  months  was  only  3,414,  as  against  6,724 
in  1891,  and  9,228  for  1890. 

Engineering  Trade.— Machine  tool  makers,  loco¬ 
motive  builders,  and  stationary  engine  builders  are 
experiencing  a  very  marked  scarcity  of  inquiries, 
and  scarcely  any  work  of  moment  is  likely  to  come 
forward  this  year.  Boiler  makers  are  fairly  busy, 
but  prices  are  lower  than  have  been  obtained  for  a 
long  time.  An  engine  to  drive  the  machinery  in 
the  British  Section  of  the  forthcoming  Chicago 
Exhibition  is  being  built  by  a  Manchester  firm. 

Iron  Trade. — There  are  considerably  more  sellers 
than  buyers  in  the  Lancashire  pig-iron  market,  while 
manufactured-iron  makers  report  only  a  very  small 
amount  of  business  doing.  Lancashire  bars  are  still 
being  quoted  at  £5  13s.  9d.  to  £5  15s.,  while  for 
sheet,  £7  2s.  6d.  to  £7  5s.  is  being  asked. 

Hatting  Trade. — A  dispute  in  the  wool-hatting 
trade  of  Denton  commenced  recently,  and,  the 
masters  insisting  upon  a  reduction  of  7d.  per  dozen 
in  the  price  paid  to  the  hatters,  the  latter  refused 
to  work.  Arbitration  has,  however,  been  accepted, 
and  tne  dispute  will  be  referred  to  the  two  members 
of  Parliament  of  the  divisions  concerned. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It. 

I.— Letters  from  Correspondents. 

Slot  Machines.— J.  C.  K.  ( Lisson  Grove)  writes : 
— “  The  slot  machine  for  automatic  supply  is  an  old 
affair.  Two  thousand  years  before  the  Christian 
era  Heros  the  Egyptian,  of  Alexandra,  refers  to  a 
drachmae  being  put  into  a  slot  to  turn  the  small 
sweeps  of  a  water-wheel,  to  supply  the  worshippers 
at  shrines  with  a  modicum  of  purifying  water.” 

Chucks.— C.  C.  E.  ( Lincoln )  writes : — “  N.  M. 
will  remember  that  all  the  ornamental  chucks  of 
my  old  French  rose-engme  had  noses  adjustable  by 
four  screws,  and  I  think  he  concurred  in  the  general 
opinion  that  their  intended  use  was  to  more  accu¬ 
rately  centre  work  chucked  approximately  true  in 
pitch.  For  that  purpose  they  were  of  some  little 
use,  but  nothing  could  be  more  objectionable  for 
complex  turning,  from  which  every  element  of 
error  or  instability  should  be  eliminated  as  far  as 
possible;  so,  if  it  is  necessary  to  affix  the  c-buck 
nose  by  screws  at  all,  by  all  means  cut  the  screw 
upon  it  after  it  is  fixed.  The  chucks  upon  my  new 
lathe  have  steel  backs  and  noses,  are  very  strong, 
and  if,  after  many  years’  use,  any  wear  should  take 

Elace,  are  very  easily  adjustable."— [I  thank  you  for 
aving  called  my  attention  to  the  noses  of  the 
chucks  of  your  French  rose-engine,  and  if  my 
memory  serves  me,  I  remarked  to  you  that  the  late 
Mr.  Fieldhouse,  the  celebrated  London  engine- 
turner,  who  was  only  excelled  by  his  contemporary, 
the  late  Mr.  Alfred  Deacon,  constructed  the  noses 
of  his  chucks  in  a  similar  manner.  But  there  the 
analogy  ends;  there  is  not  sufficient  play  in  my 
chuck  to  assist  in  adjusting  the  work  as  suggested 
in  your  note,  but  only  to  centre  the  nose.  My  con¬ 
tention  is  simple  enough — that  is  to  say,  the  central 
pin  is  not  nearly  strong  enough  ;  and  the  maker  of 
the  chuck  evidently  knew  what  he  was  about  when 
he  adopted  the  method  of  which  my  short  article 
was  the  subject.  I  have  not  the  slightest  doubt 
that,  in  the  execution  of  your  particular  work,  such 
an  arrangement  would  be  unsuitable ;  the  more  so 
as,  in  your  ease,  the  work  would  be  changed  from 
chuck  to  chuck.  At  the  same  time,  there  is  a 
certain  amount  of  skill  exhibited  In  being  able  to 
overcome  the  difficulties  that  arise  where  two  or 
more  chucks  do  not  run  quite  so  truly  as  might  be 
desirable.  In  conclusion,  I  hope  you  will  be  able  to 
find  time  to  give  the  readers  of  Work  an  account 
of  your  new  lathe,  if  but  a  brief  one.— N.  M.] 
Hand-power  Circular  Saw  Bench— A.  R. 
(Scorrier)  writes;— “I  take  the  article  in  No.  184, 
.  435,  by  Chopstick  to  be  a  reply  to  my  question, 
was  pleased  to  see  the  long-looked-for  article.  I 
suppose  I  am  one  of  the  ‘  carping  critics '  referred 
to  by  Chopstick,  as  I  criticised  some  of  his  com¬ 
munications  to  Yvork.  It  is  not  probable  that  I 
shall  be  making  a  bench  as  described  by  Chopstick, 
but  as  so  much  has  been  said  in  reference  to  the 
merits  and  demerits  of  a  hand  circular  saw  bench,  I 
would  like  to  hear  from  anyone  making  the  bench 
as  described  by  Chopstick.  After  giving  it  a  fair 
trial  in  cutting  stuff  3  in.  and  4  in.  deep,  he  might 
write  to  Work  and  say  candidly  which  he  prefers 
— the  ripping  with  hand  saw  or  turning  the  wheel. 
My  motto  is  to  live  and  let  live— not  live  myself 
and,  in  doing  so,  kill  my  fellow-man.  Pushing 
timber  to  a  saw  is  not  turning  the  wheel.  In  refer¬ 
ence  to  there  not  being  such  a  machine  in  the 
market,  there  have  been  hand-saw  benches  worked 
nearly  on  the  same  principle  for  years,  with  the  cog 
gear  precisely  the  same  ;  and  men  that  have  much 
to  do  with  machinery  will  know  that  to  increase 
speed  is  to  lose  power.  I  hope  Chopstick  will  not 
take  offence  at  this  letter.  I  give  him  credit  for  the 
clear  way  in  which  his  article  was  set  out.” 

Slide-valve.— A  Correspondent  writes  “  In 
regard  to  the  reply  of  F.  C.  to  Manes,  on  p.  253, 
there  must  surely  be  a  misprint  in  line  7 ;  ‘the  weight 
of  lead  to  be  given  to  the  valve  ’  has  no  meaning,  as, 
though  the  metal  lead  is  heavy,  the  lead  of  a  valve 
(pronounced  ‘ leed  ’)  is  a  distance,  and  space  is  not 
heavy.  But  further  on  we  read,  ‘The  lead  is  the 
distance  the  valve  is  ahead  of  its  mid-position  when 
the  crank  is  on  the  dead-centre.’  Not  so  ;  the  lead 
is  the  distance  the  valve  is  open  when  the  crank  is 
on  the  dead-centre— it  is,  in  fact,  the  ‘  i  in.  opening 
at  the  start  ’  referred  to  in  the  last  line  hut  three. 
What  authority  can  be  cited  as  giving  the  lead 
(lineal)  any  other  meaning?” — [The  words  “  weight 
of”  should  not  have  appeared;  in  this  connection 
they  are  without  meaning.  I  do  not  know  if  they 
were  in  my  MS.,  as  I  have  no  copy  of  it.  but  I  think 
it  unlikely.  Yourcorrespondentmixesiapand  lead 
when  he  says  that  the  i  in.  opening  at  start  repre¬ 
sents  the  lead,  and  as  for  the  authority  to  be  cited 
as  giving  lead  (lineal),  I  give  no  authority,  as  my 
replies  are  based  upon  over  thirty  years’  practical 
experience  in  my  business.  I  fancy  your  corre¬ 
spondent  thinks  he  knows  me,  but  he  is  mistaken, 
for  I  always  pronounce  lead  as  leed  in  this  connec¬ 
tion.— F.  C.]— 1“ Amount”  was  written  in  F.  C.’s 
MS.,  and  there  has  been  a  printer’s  error.— Ed.] 

IL— Questions  Answered  by  Editor  and  Staff. 

Watch  and  Clock  Tools  and  Materials. — 

L.  F.  {Stafford).— la  No.  179  of  Work,  p.  356,  the 
names  of  two  firms  were  given  as  supplying  watch¬ 
makers’  tools  and  materials.  As  some  readers 
appear  to  have  difficulty  in  finding  them,  their  full 
addresses  are  now  given:  Messrs.  Hunt  &  Son, 


21,  Ironmonger  Street,  St.  Luke’s,  E.C. ;  Messrs. 
Grimshaw  &  Baxter,  Goswell  Road,  E.C.  Cata¬ 
logues  can,  no  doubt,  be  obtained  from  either  for 
the  cost  of  postage.  Full  addresses  are  not  given  in 
leading  articles  in  Work,  but  only  in  “Shop.” 
Firms  mentioned  in  leading  articles  should  adver¬ 
tise  their  addresses  in  Work.— G. 

Patenting  Invention.— Whitesmith.— It  was 
quite  unnecessary  to  have  copied  the  Patent  Office 
circular  ;  all  that  needed  to  have  been  done  was  to 
have  sent  a  copy  of  the  paper  that  had  been  lodged 
with  the  application.  This  so-called  specification  is 
neither  more  nor  less  than  an  advertising  circular, 
and  as  much  like  what  a  specification  should  be  as 
the  moon  is  like  a  green  cheese,  and  about  as  likely 
to  create  a  property  the  law  can  support.  It  is  a 
fair  sample  of  the  general  or  “popular”  ideas  of 
inventors  in  regard  to  specifications  and  the  kind  of 
thing  people  are  rushing  with  to  the  Patent  Office 
daily,  with  the  idea  that  they  can  create  and  secure 
a  property  by  so  doing.  We  should  advise  White¬ 
smith  to  refer  to  No.  44,  Vol.  I.,  of  Work,  where,  at 
p.  694,  he  will  find  some  information  on  patent 
matters  that  will,  if  studied  and  realised,  be  found 
of  great  use  to  him.  We  think  it  must  be  evident 
to  him  by  this  time  that,  to  obtain  what  he  desires 
so  that  it  shall  be  capable  of  being  of  any  benefit  to 
him,  he  should  secure  the  assistance  of  a  qualified 
and  experienced  person  to  carry  ont  the  matter.  A 
thing  which  is  of  no  use  when  obtained  is  not  worth 
the  trouble  of  obtaining,  and  we  think  no  man  of 
common  sense  would  waste  his  time  in  getting  it. — 
G.  E. 

Management  of  Electric  Machinery.  — 

Engineman.— You  should  get  the  following  books: 
“  The  Dynamo  Tender’s  Handbook,”  “  How  to 
Manage  a  Dynamo,”  “  Electro  motors  :  How  Made 
and  Worked,”  and  “Electric  Light  Installations.” 
These  four  books  will  teach  you  all  you  require  to 
know  on  the  subject.— G.  E.  B. 

Amateur  Type.— A.  E.  A.  (Sharpness).— The 
cause  of  the  imperfect  appearance  of  some  of  the 
letters  in  the  specimen  card  sent  is  that  the  type  is 
“off  its  feet”— that  is,  that  the  types  are  not  all 
perfectly  perpendicular— the  result  being  that  one 
part  of  a  letter  prints,  and  the  other  does  not  appear. 
You  will  certainly  obtain  a  better  impression  by 
slightly  damping  the  cards  and  allowing  them  to  lie 
under  pressure  for  a  few  hours  before  printing. 
They  should  not  curl  unless  made  too  damp.— W. 

Musical  Glasses.— S.  M.  (Leeds).— See  reply  to 
Dan  Brearly  in  No.  185,  p.  461.— R.  F. 

Mandoline. — E.  D.  ( Wandsivorth).—See  reply  to 
R.  W.  B.  in  No.  189,  p.  524— R.  F. 

Watch  Repairers’  Certificates.— Horologist. 
—A  printed  paper,  containing  the  particulars  of 
these  examinations,  can  be  obtained  from  the  Secre¬ 
tary,  British  Horological  Institute,  Northampton 
Square,  London,  on  sending  a  stamped  envelope. 
The  examination  consists  of  two  parts  :  (1)  A  series 
of  practical  tests  of  good  workmanship  (running  in 
a  cylinder,  putting  a  balance-staff,  etc.  etc.);  (2)  A 
set  of  questions  on  theoretical  matters  (depthing, 
action  of  cylinder,  lever,  and  other  escapements, 
etc.).  Any  practical  repairer  of  watches,  who  has 
given  a  little  careful  attention  to  the  theoretical 
side  of  his  business,  should  have  no  difficulty  in 
answering  any  of  them.  A  study  of  Mr.  Britten's 
“Handbook”  will  be  helpful,  as  it  covers  the  whole 
of  the  ground.  It  is  impossible  to  give  the  actual 
questions,  as  they  are  varied  at  each  examination. 
— F.  J.  G. 

Gilt  Picture  Frames  — Frame.— (1)  Gilt  frames 
are  cleaned  by  washing  very  carefully  withasponge 
barely  moistened  with  hot  spirits  of  wine.  The 
gilding  must,  afterwards  be  left  to  dry  naturally, 
and  not  wiped.  (2)  The  eye  alone,  if  practised,  is 
quite  sufficient  to  detect  the  difference  between 
gilding  with  good  gold  leaf  and  with  Dutch  metal. 
(3)  In  vol.  III.,  p.  262,  No.  121,  is  an  article  on  Making 
Gilt  Picture  Frames.  Directions  and  hints  about 
picture  frames  of  other  kinds  are  so  liberally  scat¬ 
tered  over  the  back  numbers  of  Work  that  it  is  not 
possible  to  give  references  to  them.— M.  M. 

Making  a  Wood-turning  Lathe.  —  W.  S. 
(Battersea).— It  you  have  made  “  the  bench,”  I 
think  your  best  plan  would  be  to  try  to  pick  up  the 
deadstocks.  crank,  and  wheel  second-hand  ;  this 
would  really  be  cheaper  than  if  you  bought  the 
materials  and  tools  to  make  them  new.  You  should 
have  some  practice  on  this  one,  and  learn  as  much 
as  you  can  with  it ;  and  then,  by  and-bye,  when  you 
have  learnt  the  requirements  of  a  good  lathe,  you 
might  try  to  make  one.  If  I  were  to  fill  a  whole 
column  of  “Shop”  with  directions  for  you,  it  would 
not  really  be  sufficient.  You  cannot  be  told  how  to 
make  a  lathe  in  a  few  sentences.— F.  A.  M. 

Air  Pump.— J.  J.  J.  (Canonbury)—A\m.  steam 
pipe  should  be  sufficient  for  your  purpose.  A  vertical 
boiler  (tubular)!  in.  diameter  and  10  in.  high  should 
do  the  work,  but  I  should  advise  you  to  use  a  higher 
pressure— say,  60  lb.— and  expand  the  steam  by 
cutting  off  at  £  in.  stroke. — F.  C 

Sign  Writing.— W.  C.  M.  (Norwood'*.— The  num¬ 
bers  of  Work  in  which  the  articles  on  Sign  Writing 
appeared  (Nos.  1, '2,  4,  11,  13,  17,  19,  23,  30,  34,  44, 45, 
47, 49,  and  51)  are  out  of  print,  Y ou  should  advertise 
for  them  in  our  Sale  and  Exchange  column. 

Fire  Escape  Prize  Competition.— A.  T.,  Jr. 
(Birmingham).— The  responses  lo  this  were  so 
numerous  that  the  adjudication  as  to  the  prizes  has 
been  a  long  one.  This  will  ba  made  immediately.— 
Ed. 
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Curves  of  Ribs  of  Model  Steamer.— A  Work¬ 
ing  Lad.— The  curves  of  the  ribs  of  a  model  steamer 
may  be  obtained  by  drawing,  either  to  the  same 
size  or  to  scale,  an  exact  plan  of  the  deck,  and  a 
similar  one  of  the  upper  side  of  the  keel.  The  posi¬ 
tions  of  the  ribs  are  then  marked  on  both  of  the 
plans.  From  the  former  of  these  the  distance 
between  each  opposite  pair  of  ribs  is  obtained,  and 
from  the  latter  the  height  of  each  pair  above  the 
keel.  Thus  you  will  get  the  two  dimensions  of  each 
pair  of  ribs.  To  get  the  curve  of  each  pair,  a  line, 
a  b  (see  the  figure!,  is  drawn  on  a  sheet  of  paper 
equal  in  lengtn  to  the  width,  and  another,  cd,  at 
right  angles  to  this  and  bisecting  it,  equal  to  the 
length.  A  curved  line  is  then  drawn  from  the 
points  a  and  b  to  the  point  d,  and  this  will  be  the 
shape  of  the  curve  of  the  particular  pair  of  ribs  in 
question.  In  each  case  the  curves  must  be  drawn 
by  eye,  and  in  the  case 
of  ribs  in  the  f ore-part 
of  the  vessel  the  bulge 
is  at  the  lower  end, 
the  upper  part  being 
almost  straight.  As 
the  boat  is  to  be  only 
15  in.  long,  it  will  be 
best  to  draw  the  plans 
full  size.  The  shape 
of  a  hull  which  will 
do  equally  well  for  sail¬ 
ing  or  steamboat  is 
shown  in  No.  160  of 
Work.  YoL  IV.,  p.  58, 

Figs.  2  and  3.  The 
straight  part  of  the 
keel  is  made  first,  and 
thestern-post  mortised 
on  to  it.  The  curved 
part  of  the  keel  at  the 
stem  is  then  cut  out 
and  fixed  in  its  place. 


Ship's  Rib  Curve. 


according  to  the  plan. 
The  ribs  are  cut  out  of 
pieces  of  board,  and  are  secured  in  their  places 
by  tongues.  A  thin  piece  of  board,  cut  to  the 
right  shape,  must  then  be  placed  between  each  pair 
of  ribs  to  keep  them  at  the  proper  distance  apart 
w  hile  the  building  is  going  on,  which  can  easily  be 
taken  out  when  it  is  finished.  Strips  of  wood,  about 
i  in.  thick  and  \  in.  wide,  are  nailed  lengthways 
across  the  ribs,  beginning  at  the  keel,  and  working 
upwards,  until  the  requisite  height  is  reached. 
These  strips  may  be  made  to  overlap  one  another 
by  being  rebated,  or  may  be  made  to  fit  simply 
against  one  another.  The  stem  part  must  be 
carved,  and  fitted  on  to  the  top  of  the  keel  by  a 
tongue-and-groove  arrangement.  When  the  build¬ 
ing  is  finished,  the  whole  must  be  covered  by  several 
coats  of  paint  or  varnish.  As  for  books  on  the 
subject,  there  is  one  entitled  “Model  Yacht  Building 
and  Sailing,’’  by  E.  Biddie.  published  by  Messrs. 
None  A  \\  ilson.  There  are  also  several  publications 
published  by  Stevens'  Model  Dockyard.  22.  Aldgate, 
London.  Before  buying  any  book,  you  should  ex¬ 
amine  it,  and  see  that  it  contains  the  information 
which  you  require.— A  Craftsman. 

Colouring  Metals.  — M.  W.  ( Stepney )  and  W.  P.  B. 
(Birmingham).— For  colouring  metals,  if  you  will 
look  up  the  following  in  your  back  numbers  of 
Work,  you  will  find  far  more  than  can  be  given  in 
“Shop In  Vol.  IL.  No.  72.  p.  324 ;  No.  102.  pp.  811 
and  811  :  No.  91.  p.  632.  In  Vol.  IIL,  No.  142.  p.  602  ; 
No.  143,  p.  622 ;  No  144,  p.  638.— J.  B. 

Paring  Knife. — T.  C.  B.  ( Blindley  Heath). — If 
I  had  your  knife  in  my  hands,  I  could  much  sooner 
sharpen  it  for  you  than  I  could  tell  you  how  to  do 
it.  The  biggest  trouble  with  you  is  your  misappre¬ 
hension  of  the  cutting  edge.  I  reproduce  your 
sketch,  and  will  show  you  where  you  are  wrong 
(see  Fig.)  If  you  grind,  and  afterwards  set,  on  the 
edge  as  shown,  and  push  it  from  you  with  a  kind  of 
a  sideway  motion,  you  will,  doubtless,  get  on  all 
right.  I  must  refer  you  to  back  numbers  of  Work 
for  the  process  of  gilding  edges.  I  am  constantly 


CUTTING  EDGE 

Bookbinder’s  Paring  Knife. 


writing  details  of  this  process.  I  have  not  always 
time  to  do  so.  and  space  is  very  limited  in  “  Shop.” 
I  have  no  intention  to  be  disagreeable,  but  querists 
should  really  look  up  back  numbers  before  sending 
their  queries.  How  simple  it  would  be,  for  instance, 
for  all  bookbinding  readers  of  Work  to  acquaint 
their  fellow- workmen  of  bookbinding  matters 
appearing  in  Work.  This  would  save  needless 
inquiries  and  replies.— G.  C. 

Ticket  Writing —Walthamstow.— A  series  of 
papers  will  be  given  shortly.— Ed. 

Electric  Bell.— W.  H.  (Bristol).— It  is  evident, 
from  the  feeble  way  your  bell  rings,  you  have  not 
enough  power.  Put  on  another  cell  in  series,  and  if 
that  will  not  do,  write  again  more  fully.  You  need 
not  put  anything  in  the  porous  pot  of  a  Leclanche — 
they  are  sold  complete.  Let  it  stand  for  a  few  hours 
after  making  up  the  cell  before  you  use  it. — J.  B. 

Vertical  Pantograph  Milling  Machines.— 
C.  C.  •Sheffield',.— Messrs.  T.  Cooke  &  Sons,  machine 
tool  makers,  York,  are  the  makers.— T.  R.  B. 

Hooter.  — Oft  of  Know. —  The  reason  your 
hooter  does  not  gave  a  clear  note  is  probably  because 
the  edge  of  the  bell  is  not  directly  over  the  annular 


outlet  for  the  steam.  It  is  also  too  far  away ;  4  in. 
j  instead  of  If  in.  would  give  a  better  result.  The 
I  whole  thing  is  badly  designed.— F.  C. 

Model  Boiler.  —Beginner  —Assuming  the  seams 
to  be  not  only  hammered,  but  well  brazed,  your 
|  boiler  should  stand  a  working  pressure  of  50  lbl  per 
square  inch,  if  the  ends  are  hemispherical  and  pro- 
I  periy  stayed  fiat  ends.  You  do  not  state  whether 
|  it  is  tubular  or  how  it  is  fired,  so  I  cannot  say  if  it 
■  will  supply  enough  steam  for  your  engine.  For  the 
same  reason  I  cannot  give  you  size  of  safety-valve. 
Pressure-gauges  and  other  fittings  may  be  obtained 
!  from  the  “  Model  Dockyard,’’  F.eer  street.  London, 

\  E.C.  You  should  write  there  for  a  price  list. — F.  C. 

Engine  for  Existing  Boiler.  —  R.  M.  D.  T. 
(Frame). — A  vertical  inverted  cylinder  engine  would 
be  best,  A  larger  engine  at  a  slow  speed  will  be  the 
)  more  economical.  You  might  put  in  a  cylinder,  say, 

|  4  in.  diameter  by  6  in.  stroke,  and  cut  off  steam  at 
|  one-third  stroke.  You  should  increase  the  pressure 
as  you  increase  the  load.  Line  your  fire-door  with 
fire-clay  to  prevent  it  becoming  red  hot.  As  to  the 
I  castings,  you  should  apply  to  some  local  founder  in 
a  small  way  of  business,  or  write  to  the  "Model 
j  Dockyard,”  Fleet  Street,  London,  E.C.— F.  C. 

Preservation  of  'Wood  Flooring:  and  Iron¬ 
work.— Bunker.—  Creosoting  for  timber  is  very 
|  effective  if  properly  carried  out  -about  9  lb,  creosote 
per  cubic  foot  of  timber.  Rotting  may  also  be  pre 
|  vented  by  immersing  the  timber  in  a  solution  of 
corrosive  sublimate.  For  ironwork,  the  protective 
covering  which  has  best  stood  the  test  of  years  is  a 
,  paint  made  of  peroxide  of  iron,  coloured  paints 
I  being  put  over  it  as  required.— F.  C. 

Fittings  for  Model  Steam  Engines. — W.  J.  H. 
j  (Market  Harhoro  i .—These  fittings  can  be  obtained 
'  from  the  “  Model  Dockyard, "  Fleet  Street,  London, 

1  E.C.  Write  there  for  a  price  list.—  F.  C. 

Covering  for  Folding  Screen.— W ili.tams.— As 
you  wish  to  avoid  the  ordinary  scrap-picture  cover- 
1  ing,  you  may,  if  you  can  paint,  cover  writh  that 
kind  of  Linerusta-Walton  which  artists  use  as  a 
;  ground  for  painting  on.  or  there  is  an  American 
leather  cloth  sold  on  which  painting  may  be  done ; 
both  these  are  admirable  if  you  can  decorate  them 
yourself.  If  not.  you  should  apply  to  the  Liberty 
Art  Co.,  Regent  Street,  who  will  supply  you  with  a 
;  variety  of  Japanese  or  other  artistic  covering 
j  materials.— S.  W. 

Stamping  out  Metal  Disc.— J.  C.L.  D.  Derry  . 

.  —You  do  not  clearly  state  your  requirement.  It  it 
is  only  for  a  rough  purpose,  and  assuming  that  the 
metal  is  malleable,  they  could  be  punched  out  by 
i  an  ordinary  punching  machine  at  a  small  enough 
cost.  Your  best  plan  is  to  communicate  with  the 
Britannia  Tool  Company,  Colchester,  enclosing 
sketch  of  disc  and  the  material  of  which  it  is  made, 
also  its  thickness,  and  the  weight  you  require  it  to 
be  ;  on  which  they  will  forward  price  of  new  or 
second-hand  machine  to  suit  your  purpose.  Corre¬ 
spondents  should  be  more  explicit  in  stating  their 
requirements,  which  they  should  do  fully,  and.  if 
‘  necessary,  enclose  a  sketch,  however  rough,  giving 
proper  dimensions,  so  that  reliable  information  may 
be  given. — T.  R.  B. 

Thermopiles. — A.  F.  (Bow). — Thermopiles  can 
be  obtained  from  any  dealer  in  electrical  sundries— 
such  as  the  EieetricStores,  5L  Cannon  street,  E.C. 

|  Their  value,  in  relation  to  the  cost  of  fuel  employed 
in  heating  them,  may  be  put  down  as  one-third  that 
of  a  gas-engine  driving  a  dynamo.  That  is  to  say, 
it  whl  cost  three  times  as  much  for  fuel  to  work  a 
thermopile  as  it  would  cost  in  gas  to  work  a  gas- 
engine  and  dynamo  generating  the  same  qua  r.tity 
of  electricity.^— G.  E.  B. 

Cement  for  Carbon.— H.  S.  (South  HackneyX — 
Even  if  we  could  hit  on  a  cement  capable  of  con- 
i  ducting  the  electric  current  equally  as  well  as 
carbon,  it  would  never  pay  to  cement  broken 
|  battery  carbons,  as  the  cost  for  labour  would  exceed 
I  the  value  of  the  plates.  It  is,  therefore,  imprac¬ 
ticable.  The  zinc  plates  are  easily  coated  with 
i  mercury.  Get  them  clean  by  washing  in  dilute 
i  sulphuric  acid,  then  pour  mercury  over  them  in  a 
!  shallow  dish  containing  some  of  the  sulphuric  acid 
\  solution,  and  brush  them  with  a  bunch  of  fine  copper 
i  or  fine  brass  wire  until  the  mercury  spreads  all  over 
i  the  surface.  The  E.S.  dry  battery  is  one  of  the  best 
j  for  a  small  coil,  if  you  only  wish  to  use  it  for  a  few 
I  minutes  at  a  time  occasionally.  I  do  not  know  of  a 
book  on  the  art  of  swimming.  Consult  Chums. — 
G.  E.  B. 

Dry  Battery.— J.  B.  (Accrington).— TheHellesen, 
Gassner.  E.C.C..  and  E.S.  dry  cells  are  all  good 
forms.  The  Hellesen  and  E.S.  are  powerful  and 
compact  cells.  I  have  not  had  enough  experience 
with  these  to  decide  on  the  best,  but  find  both  very 
good  for  such  light  work  as  bell -ringing,  telephones, 
and  small  night  lights.— G.  E.  B. 

Coil  gone  Wrong.— T.  S.  (Bolton). — Assuming 
|  that  the  sketch  of  your  coil  is  a  correct  one.  I  do 
!  not  see  how  you  could  expect  any  evidence  of 
|  current  from  the  terminals  of  the  secondary  wire, 

]  as  you  have  no  magnet  to  work  the  break-hammer. 

If  you  do  not  arrange  the  contact-breaker  to  be 
I  worked  by  the  magnetised  core  of  the  coil,  as  shown 
I  by  me  in  No.  154.  p.  118.  you  must  have  a  separate 
i  magnet  to  work  the  hammer.  If  you  had  made  the 
coil  as  I  directed,  you  would  have  got  a  smart 
shock  from  it.  Of  course  vou  get  a  shock  when  the 
i  current  from  another  coit  is  sent  through  your  cofl. 
|  as  the  break  of  Jhe  other  is  working  all  right.  Read 
;  the  articles  on  induction  Coils  that  have  appeared 
j  in  Work,  and  make  your  coil  as  directed  in"  them. 


then  you  will  not  go  far  wrong.  My  book  on  the 
subject  i3  published  by  Whittaker  &  Co.,  and  the 
price  is  3s.— G.  E.  B. 

Eoiler. — W.  E.  E.  (Manchester). — Your  letter  is 
not  a  specimen  of  courteous  letter  writing.  With 
regard  to  your  remarks  on  my  naragranh.  which 
you  call  an  article,  on  p  369.  No".  ISO.  uaragTaph  3, 
I  thank  you  for  your  suggestion. — T.  R."  B. 


Garden  Roller.— H.  H.  (Bootle). — I  am  glad  to 
know  that  you  have  been  successful  in  making  a 
garden  roller  from  the 
C  instructions  in  Work, 

and  no  doubt  other 
workers  will  be  en¬ 
couraged  to  make  the 
attempt,  and  also  ma¬ 
terially  assisted,  prob¬ 
ably,  by  your  ingenious 
use  of  empty  cheese 
boxes  in  lieu  of  sheet 
iron  for  the  mould  of 
the  concrete  roller. 
Your  sketch,  appended, 
will  explain  itself  to 
those  of  our  readers  who 
perused  the  articles, 
“  Simple  Accessories  for 
the  Garden  see  N  o.  175, 
p.  292).— C.  M.  N. 

Water  Resistance. 
— WrREMAN.  —  Get  a 
gauge  glass  tube.  Ce¬ 
ment  the  lower  end  in¬ 
to  a  brass  foot  socket, 
perfectly  watertight. 
Screw  this  down  to  a 
wooden  stand  or  base, 
and  connect  the  flange  of 
the  socket  to  a  binding 
screw  by  a  length  of 
copper  wire.  Fit  a  rod  of  brass  in  a  cork  stopper  to 
go*  in  the  top  of  the  glass  tube,  and  let  this  rod 
slide  stiffly  in  the  stopper.  The  rod  must  be  long 
enough  to"  reach  the  bottom  of  the  tube,  and  should 
have  a  screw  on  top  for  connecting  the  rod  with 
one  of  the  line  wires.  Fill  the  glass  tube  with  water, 
and  slide  the  rod  up  or  down,  as  required,  to  get 
the  desirea  resistance.  This  is  one  of  the  most 
simple  forms  of  a  water  rheostat. — G.  E.  B. 

Shellac  in  Water. — S.  A.  L.  (Great  Yarmouth). 
— The  addition  of  a  little  common  washing  soda 
wifi  generally  suffice  for  common  w  ork.  For  the 
better  class,  try  2  oz.  gum  arabic,  1  oz.  borax  to  l  ib. 
shellac,  in  *  gallon  of  water.  Bring  slowly  to  boiling 
point  in  an  iron  pot ;  stir  up  occasionally  tiUall 
gums  are  dissolved.  May  be  used  hot  or  cold. — 
Lifeboat. 


Cylinder  ready  for  Cast¬ 
ing —  A.  Bands  on 
Cheese  Bex  ;  B.  2and 
made  by  knocking  Top 
off  Lid  ;  C,  Axle. 


Squaring  Round  Corks.— F.  G.  (Liverpool).— 
I  am  not  acquainted  with  any  such  machine,  hut 
see  no  difficulty  in  the  way  of  constructing  one. 
Your  object  is,  of  course,  to  reduce  all  your  old 
corks  to  one  uniform  size.  First,  you  will  need  a 
brass  bed  for  the  cork,  its  width  that  of  the  required 
square.  Half  its  length  would  be  concave,  to  hold 
the  round  cork :  the  other  half  flat,  for  the  second 
cutting.  Second,  a  clip,  the  counterpart  of  the  bed, 
to  fit  down  on  the  cork  aiu  to  hold  it  tightly,  by 
means  of  a  lever  or  otherwise-  Third,  parallel 
knives,  set  to  the  width  of  the  bed,  having  a  handle 
at  their  upper  ends,  and  their  lower  ends  being 
hinged  to  a  metal  arm,  the  further  extremity  of 
which  would  work  on  a  pin :  the  object  being  to 
give  that  kind  of  cut  which  is  gained  in  the  old- 
fashioned  chan-cutting  box. — S.  W . 

Cutting  Water-gauge  Glasses.— W.  H.  M. 
iCradley  Heath  .—To  cut  these  to  fit,  use  a  hard 
steel  point  on  the  inside ,  as  shown  in  the  illus¬ 
tration.  With  a  little  practice,  it  can  he  made  to 
scratch  a  perfect  circle,  when  the  piece  can  be 
easily  broken  off.  Should  a  large  piece  hav e  to  be 
taken  off,  you  might  start  a  small  crack  at  the  end. 


and  then,  with  a  red-hot  wire,  make  it  follow  it, 
and  so  break  off  a  small  piece  at  a  rime :  hut,  re¬ 
member.  the  secret  for  success  is  to  cut  the  inside 
and  not  the  outside,  as  you  have  been  doing.  I  do 
not  know  of  a  machine  to  perform  the  work,  and  do 
not  think  you  will  need  one  when  yon  have  tried 
the  proper  way. — W.  E.  D..  JR. 

Accumulators. — D.  C.  (Blackburn)  and  H.  S-  B. 
(.Vo  Address).— If  you  will  either  purchase  or  look 
up  in  vonr  back  numbers  Y  ofi  H..  No.  101.  p.  790.  of 
Work,  you  will  there  find  far  more  information 
than  can  he  given  in  the  limited  space  in  “  Shop." 
The  paper  is  by  Mr.  G  E.  Bonney.  If  you  have 
vocr  hack  numbers,  you  will  also  find,  by  consulting 
the  indices  of  past  volumes,  many  hints  on  accumu¬ 
lators  in  "  Shop : '  and,  should  you  require  more 
information.  I  think  you  could  not  do  better  than 
get  Sir  D.  Salomons’  book  on  “  The  Management  of 
Accumulators,'  price  os.,  published  by  Whittaker  & 
Co— J.  B. 
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Winter  Window  Plants.— C.  H.  (Newcastle).— 
If  the  window  is  enclosed  it  will  be  an  easy  matter 
to  heat  it  as  you  suggest.  A  tin  saucepan,  with  the 
lid  soldered  down,  will  serve  for  a  boiler.  The  pipe 
should  start  from  the  top  of  the  boiler,  be  continued 
round  the  window,  and  re-enter  the  boiler  near  the 
bottom.  Half  inch  iron  barrel  will  be  best  for  the 
purpose  ;  lead  pipe  may  be  used,  but  the  heat  will 
not  radiate  so  freely.  An  air  pipe  must  be  carried 
from  the  highest  point  of  hot-water  pipe,  above  the 
level  of  the  boiler,  and  a  pipe  (syphoned)  fitted  to 
boiler  for  filling  it;  \  in.  will  be  large  enough  for 
these.— T.  W. 

Asbestos.— Tiro.— (1)  It  is  impervious  to  heat, 
cold,  or  water.  (2)  Bell's  Asbestos  Co.,  Ltd.,  118, 
Southwark  Street,  London,  S.E. — T.  W. 

Bent  Iron  Work.— M.  P.  (Glasgow).— Whiteley, 
the  Universal  Provider,  Westbourne  Grove,  London, 
W.,  sells  the  iron  for  this  work. 

Boot  and  Shoe  Making  and  Repairing.— 
Leather.— You  ask  if  it  is  possible  for  a  person  of 
average  skill  to  make  any  kind  of  boot  or  shoe  at  a 
profit.  My  answer  is,  Yes ;  but,  at  the  same  time,  I 
would  ask  you  to  be  very  careful  how  you  com¬ 
mence,  as,  of  course,  you  will  have  to  master  a 
tremendous  lot  to  compete  with  other  manufac¬ 
turers  that  have  been  in  the  market  a  long  time, 
and  have  learnt  how  to  cater  for  the  public.  You 
ask  if  you  could  dispose  of  them  to  boot  salesmen. 
Well,  that  can  be  done  (if  you  are  not  a  good  sales¬ 
man  yourself)  by  paying  some  traveller,  who  has  a 
commission  in  a  different  kind  of  stuff  to  yours,  a 
little  to  sell  them  or  take  orders  from  samples  for 
you.  A  few  of  the  difficult  things  to  overcome 
would  be  how  and  where  to  buy,  and  how  to  judge 
your  leathers;  getting  a  proper  set  of  lasts,  and 
suitable  to  the  work  you  are  going  to  make ;  some 
idea  as  to  what  material  is  necessary,  and  also 
what  fitting— that  is,  girth  measurements,  large  or 
small— for  the  locality  they  are  for ;  getting  the 
proper  plant,  and  producing  every  pair  as  uniform 
as  possible.  I  hope  you  will  not  think  I  am  one  who 
would  try  to  discourage  anyone  else  at  whatever 
they  attempt,  for  that  is  not  by  any  means  why  I 
write  the  above  ;  but,  you  see,  as  you  only  tell  me 
you  have  read  my  articles  (of  which,  by  the  way,  I 
thank  you  for  your  kind  approval),  I  do  not  know  if 
you  can  cut,  close,  or  make  :  only  that  you  say  yon 
are  a  novice.  You  need  not,  I  think,  trouble  much 
about  profit ;  as  you  want  to  make  good  use  of 
spare  time,  your  wages  for  the  work  done  would 
form  that  for  a  time,  and  then  economy  and 
quantity  of  work  would  soon  bring  profit.  There 
are  a  good  many  leather  sellers,  etc.,  advertise  in 
the  Boot  and  Shoe  Trades  Journal ,  10  and  12,  St. 
Bride’s  Avenue,  Fleet  Street;  and  the  Shoe  and 
Leather  Record,  30,  Finsbury  Pavement,  London, 
E.C. ;  2d.  each,  weekly.  My  advice  would  be  that 
you  should  start  repairing  (and  making,  if  you  can) 
for  your  friends,  or,  if  you  can  work  very  well, 
try  to  get  work  from  the  tradesmen  you  deal  of 
yourself,  and  get  them  to  recommend  you.  I  say 
this  because  any  man  with  a  little  skill  can  soon 
rise  without  much  outlay.  Only  do  the  work  as 
punctually  and  well,  and  use  as  good  leather  as  you 
can  for  what  you  are  going  to  charge,  and,  I  think, 
if  you  are  in  a  neighbourhood  w'here  there  is  any 
muster  of  inhabitants,  you  will  not  be  long  with 
much  spare  time  on  your  hands.— W.  G. 

Sharpening  Knives,  etc.— Amateur.— Former 
questions  already  answered.  Singer’s  machine  is 
an  up-to-date  tool,  and  the  best  in  the  market  for 
general  purposes. — W.  G. 

Nuphtna  for  Fake.— W.  F.  O.  (Aro  Address).— 
It  is  mineral  naphtha  that  is  used  for  making  fake. 
Paraffin  is  sometimes  used,  though  I  like  the  former 
best.  You  say  buff  balls  ;  you  should  use  heel  balls, 
with  about  half  a.  white  glazing  ball  to  two  of  hard 
black  heel  balls.  The  material  you  saw  in  the 
bottom  of  a  light  boot  must  have  been  common 
black  felt,  something  like  that  used  for  roofing,  etc. 
After  it  is  worn  it  does  crack,  but  it  is  not  right.  A 
hand-sewn  boot  wants  to  be  flexible.  When  stiffness 
is  wanted,  stouter  leather  should  be  used  ;  besides, 
an  inner  sole  will  sooner  form  its  shape  to  the  sole 
of  the  foot  in  wear  when  a  nice  soft  felt  is  under  it. 
— W.  G. 

Is  Goat's  Flesh  Venison?— C.  H.  B.  (Black¬ 
pool).— The  term  “  venison  ”  is  the  ordinary  speech 
applied  only  to  the  flesh  of  adult  animals  of  the  deer 
kind.  In  a  broader  sense  it  has  been,  and  may  be, 
properly  applied  to  the  flesh  of  any  animal  taken  in 
hunting,  since  it  is  derived,  through  the  French 
venaison,  from  the  Latin  venor,  to  hunt.  In  neither 
sense  can  it  be  applied  to  the  flesh  of  the  tame  goat. 
— M.  M. 

Cleaning  Kid  Gloves.— S.  P.  (Hulme).— Stretch 
the  glove  on  one  of  the  wmoden  hands  sold  for  the 
purpose  at  glove  shops,  and  sponge  it  two  or  three 
times  with  benzole,  using  clean  benzole  each  time. 
Keep  your  work  away  from  the  fire.— S.  W. 

Motor  Address.— R.  A.  D.  (South  Kensington). 
—The  address  cannot  be  given  in  “  Shop,"  but  if  you 
send  a  stamped  addressed  envelope  to  the  Editor,  it 
will  be  sent.  We  cannot,  from  practical  experience, 
say  to  which  we  wouldgive  the  preference.  If  you 
refer  to  No.  112,  Vol.  in.,  of  Work,  you  will  there 
find  a  full  description  of  one.  We  should  recom¬ 
mend  you  to  see  both  at  work  ;  you  will  then  be 
able  to  judge  for  yourself  which  is  most  suitable : 
or,  failing  this,  give  particular's  of  what  you  wrant 
them  to  drive  to  each  maker,  and  have  a  guarantee 
from  them  that  the  machine  will  do  the  work.  You 
will  require  a  water  pressure  of  not  less  than  50  lb. 
per  square  inch  ;  if  more,  so  much  the  better.— M. 


Paper  Ptilp  Moulds.— W.  H.  S.  (Southampton). 
— An  article  on  the  subject  he  mentions,  including 
a  few  diagrams,  is  in  progress,  and  will  be  submitted 
to  W ork  as  soon  as  completed.— G.  P. 

Paint.— Jacksby.  —  To  mix  about  2  lb.  stone- 
colour  oil  paint  you  will  require  1{  lb.  of  genuine 
white-lead— say,  5d.— one  pennyworth  patent  driers 
or  liquid  driers,  and  half  a  pint  of  mixed  linseed  oil 
and  turpentine,  3d.=9d.  These  are  the  rough 
quantities  for  white  paint,  and  to  make  stone-colour 
tints  you  will  require  a  little  of  ochre  and  umber  pig¬ 
ments,  ground  in  oil.  Assuming  the  oilman  makes 
you  a  pennyworth  of  each — he  will  not  occasion¬ 
ally— this  makes  your  paint  cost,  roughly,  a  shilling, 
and  the  total  quantity  will  be  some  2)  lb.  The  oil¬ 
man  will  mix  the  paint  for  you  at  6d.  per  lb.,  so  that 
there  is  no  saving  with  so  small  a  quantity.  If, 
however,  you  prefer  to  be  your  own  mixer,  break 
up  the  lead  (purchased  ground  in  oil)  and  driers 
into  a  stiff  paste  with  a. little  oil.  When  thoroughly 
beaten  up,  thin  down  to  the  required  consistency 
with  your  oil,  add  your  pigmentsito  desired  tint, 
and  strain,  if  for  interior  work,  through  a  piece  of 
fine  muslin  or  old  stocking. — F.  P. 

Mirrors.— J.  B.  (Ualderbank,  N.B.).— Apply  to 
Newton,  plate  glass  dealer,  beveller,  and  silverer. 
New  Inn  Yard,  Shoreditch,  London,  E.  C. — B.  A.  B. 

Box-making  Machine.— T.  M.  (Cwmbach).— 
Messrs.  Rhodes  &  Sons,  Wakefield,  make  machines 
for  stamping  up  all  kinds  of  small  boxes ;  and  no 
doubt,  if  you  state  definitely  what  kind  of  box  you 
require,  and,  if  possible,  enclose  them  a  sample, 
they  would  be  able  to  give  you  some  information  as 
to  cost,  etc.  — R.  A. 

Soldering.— Fiddler. — You  need  experience  no 
difficulty  in  soldering  brass  screws  to  zinc  plates ; 
I  suppose  you  mean  plates  of  thick  zinc,  such  as 
engraved  name-plates,  etc.  Proceed  as  follows: — 
Scrape  the  places  on  the  zinc  plate  where  you  want 
to  solder  the  screws;  next  tin  the  end  of  the  screw 
or  bolt,  or  whatever  it  is  that  you  wish  to  solder ; 
use  killed  spirits  of  salts  for  this.  Now  tin  the  zinc 
plates  on  the  parts  cleaned,  using  strong  spirits, 
and  while  both  plate  and  screw  are  hot,  solder 
them  together.  You  must  put  a,  body  of  metal 
round,  or  there  will  be  very  little  strength  in  the 
job.  The  secret  of  success  is  to  get  the  plate  well 
hot. ;  then,  if  you  have  properly  cleaned  and  tinned 
the  parts,  nothing  can  prevent  them  adhering. 
Used  killed  spirits  for  the  soldering,  and  for  solder¬ 
ing  zinc  to  galvanised  iron,  use  strong  or  raw 
spirits.— R.  A. 

m.— Questions  Submitted  to  Readers. 

[Questions  in  this  Section  are  held  over  to  he  answered  at 
an  early  date. — Ed.  Work.] 

IV.— Questions  Answered  by  Correspondents. 

Trousers  Stretcher.— B.  A.  B.  (Hampstead) 
writes  to  J.  C.  K.  (London,  AMU.):— “I  accept 
your  reproof,  but,  while  I  plead  guilty,  wish  to  say 
a  word  of  excuse.  A  trousers  stretcher  in  wood  is 


B 


Trousers  Stretcher— A,  End  Rails  ;  B,  Long  Rails. 


not  absurd,  for  I  could,  with  a  little  aid  from  a 
wood  turner,  and  with  the  exception  of  a  pair  of 
hinges  and  some  screws — which,  of  course,  must  be 
of  metal— make  one  of  beech.  I  have  ‘  no  right  to 
assume  Koric  is  not  a  woodworker,’  True  ;  but 
would  it  not  be  betteriif  querists  gave  fuller  infor¬ 
mation  as  to  their  wants  and  capabilities,  and  even 
of  their  preferences?  Those  who  answer  questions 
often  have  to  ‘assume’  some  things  which  they 
have  no  right  to.  ‘  I  cannot  advise  him  to  try  to 
make  one  in  metal.’  This  I  must  adhere  to ;  I  could 
not  describe  how  to  do  the  job.  But  my  critic  says, 
‘  Why  could  not  anyone  who  can  upset,  screw,  and 
drill  iron  do  one  of  the  easiest  jobs  in  blacksmith- 
ing?’  Why,  indeed?  I,  for  one,  would  be  glad  to  be 
taught  how  to  do  these  things  ;  and  if  my  critic  will 
‘  assume  ’  that  Koric  also  wants  the  same  informa¬ 
tion,  I  hope  he  will  supply  it.  However,  I  will 
assume  that  Koric  is  a  woodworker ;  if  so, 
he  can  easily  follow  my  instructions.  Obtain 
two  pieces  of  beech  about  42  in.  long,  2  in. 
wide,  and  1  in.  thick ;  four  pieces  about  14  in. 
long,  and  the  same  width  and  thickness.  A 
pair  of  strong  iron  butts  and  suitable  screws  w'ill 
be  wanted.  Then,  by  cutting  the  short  rails  in 
about  \  in.  on  each  side  of  the  long  rails,  and  by 
obtaining  four  turned  wood  thumb  screws,  a  frame 
somewhat  like  an  artist’s  stretcher  can  be  made, 
having  the  short  ends  of  double  thickness.  If  the 
screws  pass  freely  through  the  two  thicknesses  and 
are  tapped  into  the  third,  the  whole  thing  may  be 
made  portable.  When  fitted,  the  long  rails  are  to 
be  cut  across  and  hinged,  and  a  pair  of  strong  hooks 


and  eyes,  or  a  pair  of  dining-table  fasteners,  will 
keep  the  hinged  rails  straight.  If,  while  the  frame 
is  almost  straight,  the  trousers  are  fixed  with  the 
thumb-screws,  and  then  the  rails  are  pressed 
straight  and  fastened,  the  trousers  will  be 
stretched.” 

Cycle  Tire.— M.  ( Bishop  Auckland)  writes  to 
Cyclist  (see  No.  189,  p.  526)  :— “You  will  find  in¬ 
structions  for  fixing  tires  on  p.  521,  Vol.  Ill,  of 
Work.” 

Hot-water  Apparatus  for  Warming  Rooms- 

— M.  (Bishop  Auckland )  writes  to  W.  T.  ( Southsea ) 
(see  No.  189,  p.  526) :— “  Try  Mr.  J.  Attwood, 
engineer,  Stourbridge.” 

Oxygen.— H.  B.  S.  (Liverpool)  writes  to  Oxygen 
(see  No.  192,  p.  574) :— “  Oxygen  wishes  to  know  the 
uses  to  which  the  gas  having  the  same  name  as 
himself  is  put.  There  are  several  uses  for  the  gas. 
First,  it  is  used  for  giving  light,  as  in  the  oxy- 
hydrogen,  or  limelight;  for  giving  heat,  as  in  the 
oxyhydrogen  blowpipe  for  autogenous  soldering  or 
brazing,  etc.  It  has  lately  been  used  for  ageing  or 
improving  spirits,  for  which  there  is  a  patent  out ; 
it  is  argued  that  the  improvement  of  spirits  is  due 
to  the  removal  of  the  fusel  oil  by  oxygen,  aided  by 
time :  and  as  this  is  now  done  quickly  by  blowing 
oxygen  through  the  spirits,  a  treatment  of  ten 
days  has  as  much  effect  as  keeping  three  years. 
Oxygen  is  also  used  in  bleaching  paper  pulp,  and,  to 
a  certain  extent,  in  the  purification  of  coal  gas  in  a 
few  works.  These  are  all  the  industrial  applications 
I  know  of.” 

Barometer. — F.  W.  L.  (Wolstanton)  writes,  in 
reply  to  W.  T.  T.  (Houghton-le-Spring)(see  No.  189, 
p.  526) “  With  reference  to  the  question  as  to  the 
construction  of  a  cheap  barometer,  your  corre¬ 
spondent,  W.  T.  T.,  may  make  a  sensitive  and 
reliable  barometer  for  a  few  pence  if  he  will  get 
10  in.  of  1  in.  glass  tube,  and  fix  one  end  of  it  so  as 
to  be  quite  air-tight  into  an  empty  ink-bottle  (such 
as  are  sold  at  Id.),  pour  in  a  few  teaspoonfuls  of 
water,  and  then  put  the  open  end  of  the  tube  into 
another  ink-bottle  filled  with  water.  The  liquid 
should  stand  about  half-way  up  the  tube,  and  will 
be  found  to  rise  and  fall  as  the  air  pressure  varies. 
A  scale  should  be  fixed  behind  to  show  the  variation. 
A  little  glycerine  in  the  water  will  prevent 
freezing." 

Hollow  Grinding.  —  C.  K.  (267,  Old  Street, 
Shoreditch)  writes,  in  answer  to  A.  E.  B.  (Ashford): 
— “  I  am  a  hollow  razor  grinder,  and  have  been 
established  in  London  over  thirty  years.” 

Leather  Reviver.— A.  C.  B.  ( Wilmslow )  writes, 
in  reply  to  J.  B.  (Dublin)  (see  No.  190,  p.  542)  :— 
“  Replying  to  your  inquiry,  I  have  used  a  prepara¬ 
tion  called  leathiden  for  the  purpose  you  mention, 
and  found  it  more  than  answered  my  expectations.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre- 
si  ondents,  andanswers  only  await  space  in  Shoi\  upon  which 
thero  is  great  pressure  Cardin  al  ;  C.  M.  (Pimlico);  C.  Al. 
(Birmingham) ;  M.  A.  N.  (Castleisland) ;  Cottagkj  J.  B.  B. 
(Liverpool) ;  W.  V.  T.  ( Newington  Green ) ;  R.  F,  ( Hunwiclc ) ;  A.  W. 
(Cambridge  Heath);  J.  B.  W.  (No  Address i;  A.  G.  (Sheffield); 

G.  P.  (Ealing);  Anxious  Enquirer;  H.  R  (London);  W.  B. 
(  1  Vinson  Green );  A.  L.  A'  SON  (London);  T.  W.  B  .(Old  Charlton ); 

H.  Bros.  (Settle);  A.  W.  E.  ( Peckliam )  ;  F.  P.  (Birmingham)  ; 
N.  F.  H.  (Dartmouth);  W.  C.  ( Coventry )  ;  FRAMKS:  T.  A.  B.  H. 
(Nexccastle-onrTyne) ;  J.  H.  N.  (Chester';  Progress  A.;  J.  W, 
( Darwen );  12-B«»rk;  W.  C.  ( Sheffield J;  W.  D.  (Highbury);  F.  S. 
(Withington) ;  Constant  Reader;  J.  McJ.  ( Glasgow 1;  J.  B. 
(Ashton-under- Lyne) ;  Chemicus:  A.  T.  i Manchester );  W.  A.J. 

( Battle ) ;  N.  &  ( London ,  N.  IF.)  ;  R.  D.  T.  (Marylebone)  ;  K.  B.D. 
(Lyne)  ;  A.  E.  H  i Newton  Heath) ;  Worker  ;  W.  J.  B.  ( London¬ 
derry );  Chopstick. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  R 

Lettering  and  Sign  Writing  made  Easy.— 

Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is.  —  F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators*  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repoussd,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [2  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  aod  professionals.  Goods  warranted.  Advice 
free. 

Catalogues— General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery.  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.— New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Cycle  Parts.— Tubes,  fitting,  braziig,  turning  ;  cheap- 
— Rollings,  Stamford. 

Work.— Vol.  I.  wanted  fer  cash  (state  price),  or  part 
exchange  for  52-in.  Bicycle. — Robertson,  98,  Lordship 
Lane.  Wood  Green,  London.  [3  s 

Magnificent  Solo  Violin  for  sale,  rich  ringing  tone, 
warranted  in  perfect  playing  order.  Complete,  wiih  full- 
lined  Case  and  good  Bow  ;  also  a  5s.  Wolff’s  Instruction 
Book,  resin,  &c.  ;  18s.  6d.  the  whole  outfit.  Most  genuine 
bargain.  Approval. — Garland,  84,  High  Street,  Maldon, 
Essex.  [1  s 

Electric  Incandescent  Lamps.— Very  low  volt¬ 
age.  7d.  stamos.  Reflector,  6d.  extra.  Post  free. — P. 
Rowsell,  1,  Walcot  Square,  London,  S.E. 
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“WORTH  A  GUINEA  A  BOX.” 


QEECHAM’S  PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE, 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Foxes,  9\d.,  Is.  d\d.,  &  2s.  9d.  each.  Full  directions  with  each  box. 


BEECH  AMI’S  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
Yroprielor,  for  Oi SE  SHILLING,  postage  paid. 


“A  Fine  Tobacco.” 


No.  567. 


Volume  YL  of  The 
Amateur  commences 
with,  the  January  Part, 
1893.  Lists  44  to  47 
of  designs,  wood,  ma¬ 
chines,  tools,  mould¬ 
ings,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata¬ 
logue,  1,400  Engravings,  6cL  The  Amateur ,  Dec., 
1892,  contains  Index  of  Vol.  V.  6d.  monthly. 


HENRY  ZILLES  &  CO. 

Publishers  of  “  THE  AMATEUR,* 

24  &  26,  Wilson  Street,  Finsbury, 


LODTXOOTT,  E.C. 


Given  away  :  —Your  Name  in  neat  Rubber  Type. 

your  Monogram,  bottle  of  Endorsing  Ink,  two  Pais, 
Box,  and  Ink  Distributor  for  9 d.,  post  tree;  with  Mark¬ 
ing  Ink. 

Is.  3d. 

Worth  tre¬ 
ble  amount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp.  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp.  Dei,  Watch  case,  beauti  uEy  chased, 
with.  Name  and  Address  Stamp.  Is.  ;  and  every 


CfVEN  AWAY 


other  description  of  Rubber  StamD  half  price.  Quote  paper  and 
address  — Crystal  Palace  (John  Bont>~>  Gold  Medal 
Marking  Ink  Works,  73,  Southgate  Road.  London,  N. 

WHY  make  small  toyshop 

V  V  MODELS,  when  for  sa.  ie  time  and  trouble  you 
can  easily  make  a  Magnificent  Model  from  our  high-class 
castings  and  materials?  No.  1  Set  makes  superb  1  in. 
scale  Model  Gl  Northern  Railway  Express  Locomotive, 
2  ft.  6  in.  long,  Sin.  driving  wheels,  cylinders  it  in.  bore 
(ports  cast  in),  complete  set  of  iron  and  gun-metal  castings, 
with  full-size  working  drawings,  £j  ;  usual  model  shop 
price,  £j.  No.  2  Set  makes  excellent  b in.  scale  Midland 
Railway  Express  Locomotive,  18  in.  long,  double  drivers, 
bogie  wheels,  complete  set  of  brass  castings,  boiler  mate- 
rial,  axles,  and  full-sized  working  drawings,  30s.  set. 

Strong  and  well-designed  Engine  Castings.  25- in.  bore^ 
4111.  stroke,  for  driving  Lathes,  Dynamos,  or  Launches, 
etc.,  15s.  complete  ;  usual  price,  30s.  Also  Lathe  Castings, 
rough  or  planed,  up  to  3!  centres  ;  Boles,  Nuts,  Tubing, 
etc.,  at  cheapest  rates.  Illustrated  List,  2  stamps. 

Address  all  letters — 

MARTIN  cSO  CO., 

Engineers  and  Founders, 

75,  EAST  ROAD.  WEST  HAM.  LONDON". 

No  connection  with  any  other  firm. 


Sold  only  in  i-oz.  Packets,  and  2,  4,  8-oz.,  and  i-lb.  Tins, 

which  keep  the  Tobacco  in  fine  Smoking  Condition. 


BEAUTIFULLY  COOL  and  SWEET  SMOKING. 


ASK  AT  ALL  TOBACCO  SELLERS,  STORES,  &c.,  AND  TAKE  NO  OTHER,  j 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 


J'/exO  gear's  Qifis. 
CASSELL’S 

Classified  Catalogue, 

containing  particulars  of  upwards  of 
One  Thousand  Volumes,  ranging  in 


The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin.  price  from 


-  .  threepesie  to  fifty  guineas, 

Player’s  Navy-Cut  Cigarettes.  "vakTe"',ODrequest’postfree',r 

In  Packets  containing  12,  and  Tins  containing  24,  50,  and  100.  I  Cassell  &  Company,  Limited,  LudgaU  Hill,  Lor  Jon- 
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Mechanics  of  Every  Class  who  want 

BEST  QUALITY  TOOLS 


should  send  to 


H.  OSBORN, 


8,  High  Street, 
SOUTHAMPTON. 


List  of  any  kind  free.  COMPLETE  CATALOGUE,  with  500  Illustrations,  6d., 
which  sum  »s  allowed  off  first  order  for  10s.  or  upwards.  


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
,  marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &  Pattern 
sheet,  post  free.  MONOGRAMS: 
2-letter, is.  each;  3-lettor.2s.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra. — J. 
BKRKLEY,  Livery  Street,  Bir¬ 
mingham. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON'S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


TOOLS  1  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


iELHUISH’S 


LARGE 


CONTAINS  OVER 


CATALOGUE 


MONTHLY,  4(1.  CASSELL’S  TOIL  TABLES. 


800  Illustrations 


of  LABOUR-SAVING 

_  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 
Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAl  1884.  GOLD  MEDAL  1890. 

MELHUISH  SONS  &;  Co., 

FETTER  LANE,_  LONDON,  E.C. 

Bricklayers',  Plasterers',  and  Painters'  Tools. 


LATEST  ECLIPSE  DESIGNS. 


THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J.  H.  SKINNER  &  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus. 

FRETWORK  FOR  AMATEURS. 

Now  Ready ,  our  New  Fretwork  Catalogue  for  Season  1892-3 

Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fretwood  hns  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  Intemati  >nal  Exhib  ti  n)  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  ia-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  as.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  as.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO..  W  Department.  EAST  DEREHAM. 
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NEW  REGISTERED  HAND  BEADER, 


With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
]  Quirks,  Rebates,  Beadcr,  Hollow  Fancy  Reeds.  Length, 
9l in-  P  ost  free,  as.  6d.  Send  for  our  aoo-Page  Catalogue, 
I  700  Illustrations.  By  post,  6d. 

MOSELEY  &  SON.  323,  High  Hoi  born. 


The  FIRST  TWO  PARTS  of  the  NEW  VOLUME  of 

THE  QUIVER, 

FOR  SUNDAY  AND  GENERAL  READING 
{Being  the  November  and  December  Parts),  are  now  on  sale , 
price  fid.  each,  containing — 

160  LARGE  QUARTO  PAGES. 

ORIGINAL  ILLUSTRATIONS  by  Lead¬ 


ing  Artists 

PAPERS  for  SUNDAY  and  GENERAL 
READING,  by  Eminent  Divines  and 
Popular  Authors. 

COMPLETE  STORIES. 

&c.  &c. 


SHORT  ARTICLES  ON  GOOD  WORK 
AT  HOME  AND  ABROAD. 

NEW  SERIAL  STORIES. 

ORIGINAL  HYMN  TUNES. 

A  COLOURED  PICTURE. 
SCRIPTURE  LESSONS  FOR  SCHOOL 
AND  HOME. 

“THE  QUIVER’’  BIBLE  CLASS. 

&c. 


ENTERTAINMENT  FOR  WINTER  EVENINGS. 

P»J  O  T  I  C  *2  . 

KLUMBUS, 

A  New  and  Original  Game  for  Young  People, 


IS  PRESENTED  WITH 
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“  The  Quiver  is  an  amazing  slxpennyworth  ;  the  illustrations  are  so  good,  and 
the  style  is  so  fresh  and  attractive,  combining  solid  instruction  with  much  that  is  enter¬ 
taining  and  bright." — The  Rock. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 

LEES  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs.  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches.  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations,  price  (m.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  tne  smallest  to  powerful  Engines. 

DEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful bo^k  extant,  and 
largest  and  best  Catalogue  m  the  Trade.  64  pages,  no  Illustrations,  price  6d„  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering 
Removed  to  JO 3,  SH AFT ES BURY  AVENUE,  II.  C. 

(Late  of  76,  High  Hoi.BORNb 

Awarded  Prize  Medal  International  Inventions  Exhibition.  iSSs.  Please  name  this  Paper  when  writing. 


Little  Folks”  for  January, 

price  6d.,  now  ready,  which  contains  a  handsome  Coloured  Picture; 
the  commencement  of  two  New  Serial  Stories,  one  by  L.  T.  Meade, 
entitled  “Beyond  the  Blue  Mountains,”  and  another  by  the 
Author  of  “Claimed  at  Last,”  entitled  “  The  Heiress  of  Wyvern 
Court ;  ”  and  numerous  other  attractive  features. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill,  London. 


MANUFACTURER  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW-CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

'Ingleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
1-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 
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WORK  WORLD. 

A  metal  closely  resembling  18-carat  gold 
as  gained  by  an  alloy  of  95  per  cent,  of 
copper  and  5  per  cent,  of  aluminium. 

*  * 

Aluminium  is  coming  into  use  for  cutlery 
and  surgical  instruments.  It  takes  a  cutting 
edge,  and  is  said  to  be  harder  and  more 
elastic  than  steel. 

*  * 

The  skilled  and  unskilled  workers  at 
Sheerness  Dockyard  are  agitating  for  the 
abolition  of  overtime,  piecework,  and  the 
present  system  of  classification,  and  for 
wages  to  be  paid  at  Trade  Union  rate. 

#  # 

The  Government  has  resolved  to  con¬ 
tribute  £45,000  towards  the  cost  of  extend¬ 
ing  the  Highland  line  from  Strome  Ferry  to 
Kyle  and  constructing  new  piers  on  both 
sides  of  Kyleakin  Ferry,  and  the  scheme  is 
likely  to  be  carried  out  without  delay. 

*  # 

A  new  smokeless  powder  has  been  tried 
with  a  three-pounder  Hotchkiss  quick- 
firing  gun  with  the  best  possible  results, 
.giving  the  projectile  a  muzzle  velocity  of 
1,935  feet  per  second.  This  latest  form  of 
smokeless  powder  is  perfectly  smokeless. 

*  * 

At  Yeovil  gas-works  a  strong  overflowing 
artesian  well  has  been  struck  at  a  depth  of 
132  feet  6  inches  in  rock  in  the  marlstone 
series.  The  water  immediately  rose — in  a 
tube  well — to  six  feet  above  the  ground 
level,  and  the  supply  is  copious. 

*  * 

A  special  commission  at  Toulon  has 
decided  against  the  use  of  petroleum  as  fuel 
-on  torpedo  boats.  Out  of  ten  cans  of 
petroleum  experimented  upon,  eight  became 
ignited  from  percussion  after  twelve  shots 
had  been  fired  upon  armour-plate  protect¬ 
ing  them. 

*  # 

The  pumice-stone  used  in  commerce  is  not 
obtained  from  active  volcanoes,  but  from 

!  deposits  in  one  or  two  quarters  of  the  world. 
The  best  is  now  found  in  the  island  of 

ILipari,  situated  in  the  Tyrrhenian  Sea.  The 
island  is  mountainous,  and  consists  of  tuffa, 
lavas,  and  other  volcanic  products. 

*  # 

Vulcanite  can  be  used  with  advantage  for 
packing  rings  of  piston  pumps.  It  is  better 


in  many  cases  than  the  ordinary  bucket 
leathers.  It  can  also  be  made  into  plugs, 
cocks,  and  tubes,  for  use  in  an  hydrochloric 
acid  process,  the  acid  having  no  effect  upon 
it. 

*  * 

When  balancing  a  pulley,  care  must  be 
taken  that  it  balances  when  “  running  ”  as 
well  as  when  “  standing  ;  ”  otherwise  there 
will  be  a  tendency  when  running  to  wobble 
sideways  in  the  effort  to  bring  two  or  more 
heavy  parts  opposite  each  other  at  right 
angles  to  the  shaft. 

*  * 

Sudden  frosts  render  wood  pavement  very 
dangerous  ;  recently,  in  some  parts  of 
London,  the  wood  pavement  was  covered  all 
day  with  a  coating  of  ice,  while  the 
asphalte  paving  remained  clean  and  safe,  and 
granite  and  macadam  were  damp.  Sprink¬ 
ling  gravel  over  the  wood  did  not  succeed 
in  making  it  safe  for  horses. 

*■  * 

The  London  Metallurgical  Company  now 
produce  articles  made  of  “  Areas  ”  silver, 
which  alloy  had  previously  been  used  for 
plating  only.  These  articles  are  of  the  same 
intrinsic  value  as  ordinary  standard  silver, 
the  difference  being  that  the  silver  is  alloyed 
wdth  cadmium  instead  of  copper.  This 
compound  is  harder  than  silver,  easier  to 
clean,  and  has  not  so  much  tendency  to 
tarnish. 

*  * 

M.  Lepel  has  been  experimenting  with  a 
view  to  test  the  practicability  of  obtaining 
nitric  acid  from  the  atmosphere  in  com¬ 
mercial  quantities  by  means  of  electric  dis¬ 
charges  through  it.  He  has  lately  used  a 
slowly  moving  atmosphere,  varying  the 
pressure  and  spark  through  a  wide  range, 
and  it  is  reported  that  a  combination  reach¬ 
ing  ten  per  cent,  of  the  air  used  was  ob¬ 
tained. 

*  * 

Eckstein,  an  Austrian  engineer,  claims  to 
have  produced  a  strong  and  flexible  material 
as  transparent  as  the  ordinary  brittle  glass. 
Collodion  wool  is  dissolved  in  ether  or 
alcohol,  and  the  solution  mixed  with  from 
2  to  4  per  cent,  of  castor  or  other  non- 
resinous  oil,  and  from  4  to  10  per  cent,  of 
resin  or  Canada  balsam.  The  mixture  is 
spread  on  a  glass  plate  and  dried  by  a 
current  of  hot  air.  Any  colour  or  shade 
may  be  given  to  this  substance. 


In  consequence  of  the  Board  of  Trade 
report  on  the  Thirsk  accident,  the  Midland 
Railway  Company  have  now  fixed  the  hours 
of  signalmen  at  twelve  consecutively  in  all 
cases.  Where  signalmen  change,  the  out¬ 
going  official  will  be  held  responsible  if  the 
relief  man  is  not  in  a  fit  condition  to  work. 
It  is  not  easy  to  reconcile  these  two  regula¬ 
tions,  as  it  would  seem  that  in  the  latter  case 
the  “  outgoing  ”  man  must  stay  on  more 
than  his  twelve  hours. 

*  # 

Copper-plating  sheet  zinc  for  building 
purposes  has  been  tried  abroad  with  muck 
success.  The  copper  may  be  deposited  by 
electrical  action  or  precipitated.  One  part 
refined  verdigris  and  twelve  parts  of  tartar 
are  dissolved  in  twenty-four  parts  of  water. 
The  solution  is  heated  to  the  boiling  point, 
and  Spanish  white  added  to  precipitate  the 
tartaric  acid.  The  blue  solution  is  filtered 
off  and  used  as  a  bath  or  for  the  production 
of  a  copper-plating  paste. 

*  * 

It  is  stated  that  the  highest  speed  ever 
attained  on  a  railway  was  reached  on 
November  18th  by  an  express  train  on  the 
New  Jersey  Central  Railroad,  U.S.A.  The 
train  consisted  of  four  cars — including  one 
Pullman  car — drawn  by  a  four-cylinder  com¬ 
pound  engine  of  the  eight-wheeled  type,  i.e., 
four  wheels  coupled  and  a  four-wheel  lead¬ 
ing  truck.  A  considerable  part  of  the  run 
was  made  at  speeds  of  over  60  miles  an 
hour,  and  several  miles  were  run  at  speeds 
of  86  to  90  miles  per  hour.  The  highest 
rate  reached  is  stated  as  937  miles  per  hour. 
The  total  weight  of  engine  and  train  was 
216  tons. 

*  * 

Piles  about  15  in.  in  diameter  have  been 
sunk  in  Chili,  through  coarse,  compact  sand, 
to  a  depth  of  28  ft.  by  means  of  a  water-jet. 
The  stratum  was  with  difficulty  penetrated 
by  screw  piles,  and  sharp  piles  could  only  be 
driven  14  ft.  deep.  A  pump  delivering  about 
12,000  gallons  per  hour  through  a  5  in.  pipe 
would  sink  two  piles,  each  having  a  2  in. 
pipe  projecting  about  8  in.  below  its  base. 
The  pile  sinks  nearly  3  ft.  by  its  own  weight, 
and  is  then  worked  by  a  belt  which  drives  a 
pulley  fixed  on  the  top  of  the  pile.  A  similar 
method  of  pile-sinking  was  used  many  years 
since  in  connection  with  the  Kent  and  Leven 
Viaducts. 


658 


WORK. 


[No.  198 — December  31, 1892. 


WATCH  AND  CLOCK  CLEANING  AND 
REPAIRING. 

BY  A  PRACTICAL  WATCHMAKER. 


The  Lever  Watch. 

The  watches  we  have  hitherto  considered 
have  been  “  cylinder  ”  or  “  horizontal  ” 
watches,  and  are  the  ordinary  “Geneva” 
watches  of  commerce.  It  is  not  to  be 
supposed  from  this  that  only  horizontal 
watches  are  made  in  Switzerland  ;  on  the 
contrary,  there  are  many  Swiss  levers  to 
be  found,  as  well  as  English  and  American. 
Thus,  though  there  is,  speaking  broadly, 
only  one  variety  of  horizontal  watch — that 
made  in  Switzerland  and  the  south  of 
France — there  are  many  varieties  of  lever 
watches  to  be  met  with,  which  differ  greatly 
from  each  other.  As  before  observed,  there 
is  the  Swiss  lever,  made  much  upon  the 
same  plan  as  the  cylinder  watch  just  de¬ 
scribed,  and  differing  only  in  the  escape¬ 
ment.  Then  there  is  the  English  lever, 
built  on  quite  a  different  plan,  though 
embodying  the  same  principle  in  the 
escapement  •  the  American  lever  (Waltham, 
Elgin,  or  other  make),  which  may  be  said 
to  be  in  great  part  a  machine-made  copy  of 
an  English  lever ;  and,  lastly,  we  have  that 
abomination,  the  “  Boston  ”  lever,  a  Swiss 
imitation  of  an  American  imitation  of  an 
English  watch,  roughly-made,  badly-fitted, 
and  more  bother  to  wearers  and  watch¬ 
makers  than  all  the  other  kinds  put 
together. 

It  will  be  gathered  from  the  above 
remarks  that  it  is  the  escapement  that 
makes  the  watch.  All  watches,  wherever 
made,  and  however  differently  planned,  are 
“  levers  ”  if  they  have  a  lever  escapement 
of  some  form  or  other.  The  general  prin¬ 
ciples  of  this  escapement  will  now  be 
described,  as  well  as  a  few  of  the  forms 
most  commonly  met  with. 

Obviously,  the  time-keeping  qualities  of 
a  watch  depend  upon  the  governing  power 
of  the  vibrating  balance — that  is,  upon  the 
regularity  of  the  vibrations.  If  a  balance 
mounted  on  an  arbor  (the  balance-staff), 
nicely  pivoted,  and  running  in  well-polished 
jewel-holes,  with  a  hairspiing  of  a  suitable 
length  attached,  be  set  vibrating  and  left 
until  it  comes  to  rest,  it  will  perform  several 
hundred  vibrations  in  as  many  absolutely 
equal  periods  of  time.  Each  vibration, 
whether  long  or  short,  will  occupy  exactly 
the  same  time.  In  a  watch  these  condi¬ 
tions  of  perfect  freedom  of  vibration  are 
impossible.  The  balance  must  receive  an 
impulse  at  each  vibration,  and  must  effect 
the  locking  of  the  scape-wheel,  or  it  will  be 
of  no  service.  The  question  of  escapements, 
therefore,  comes  to  this  :  that  form  in  which 
the  impulse  and  locking  interferes  least 
with  the  free  vibration  of  the  balance  is 
the  best  for  timekeeping.  Some  efforts  in 
this  direction,  as  the  “  duplex  ”  and 
“  chronometer,”  are  beautiful  timekeepers, 
but  are  so  delicate  as  to  be  of  little  use  for 
pocket  wear.  It  has  been  found  in  practice 
that  the  lever  escapement  is  at  once  a  strong 
and  useful  form  for  the  pocket,  and  suffi¬ 
ciently  free  and  detached  to  keep  very  good 
time  when  well  made. 

Looking  back  upon  the  “  cylinder  ”  watch, 
we  find  that  when  not  delivering  “  impulse,” 
the  scape- wheel  teeth  are  “  locked”  against 
the  cylinder,  and  act  as  a  kind  of  brake, 
retarding  it  more  or  less,  according  to  the 
pobsh  of  the  cylinder,  and  the  fluidity  or 
stickiness  of  the  oil.  This  is  a  constant 
cause  of  irregularity.  If,  after  impulse  is 


given,  the  scape-wheel  teeth  could  be 
“  locked  ”  against  some  stationary  piece 
instead  of  the  cylinder,  the  latter  would 
vibrate  freely  and  evenly.  This  is  effected 
in  the  lever  watch  by  means  of  a  lever, 


Watch  and  Clock  Cleaning.  Fig.  30.— English 
Lever  Escapement.  Fig.  31.— Elevation.  Fig.  32. 
—  Geneva  Lever  Escapement.  Fig.  33.— Club 
Tooth  WheeL  Fig.  34.— Straight  Line  Lever. 
Fig.  35.— Pin  Lever.  Fig.  38. — Rack  Lever. 
Fig.  37.— Roller  Holder. 


which  answers  the  double  purpose  of 
transmitting  impulse  to  the  balance  and 
locking  the  wheel.  Fig.  30  shows  an 
English  lever  escapement,  a  description  of 
which  will  apply  to  all  other  varieties,  as- 
far  as  principles  of  action  go.  A  is  the 
scape-wheel,  having,  as  usual,  fifteen  teeth  ; 
b  is  the  lever  ;  c  the  “ pallets d  is  a 
“  roller  ”  upon  the  balance-staff,  and  e  the 
impulse-pin,  upon  which  the  lever  acts 
when  giving  impulse.  This  pin  is  of  ruby, 
garnet,  or  glass,  according  to  the  quality 
of  the  watch.  The  pallets  also  are  either- 
ruby  or  garnet,  to  reduce  friction  and  pre¬ 
vent  wear.  In  the  figure  a  tooth  of  the 
wheel  is  “  locked  ”  upon  the  “  dead  ”  face  of 
one  pallet.  The  lever  was  resting  on  one 
side  against  the  banking-pin,  F ;  as  the 
roller  on  the  balance-staff  came  round  in 
the  direction  of  the  arrow,  the  ruby  pin,  E, 
entered  the  notch  in  end  of  lever,  and  is 
moving  it  away  from  the  banking-pin.  The 
tooth  then  passes  along  the  inclined  face  of 
the  pallet,  and  gives  the  lever  an  impulse, 
which  it  passes  on  to  the  roller,  and  the 
other  tooth  falls  locked  upon  the  “dead” 
face  of  the  other  pallet.  The  lever  then 
coroes  to  rest  against  the  banking-pin,  G. 
Meanwhile  the  balance  and  roller  are  quite 
free  to  vibrate,  and  as  they  return  under 
the  influence  of  the  hairspring,  they  unlock, 
the  tooth,  receive  impulse,  and  again  go  on 
quite  free  of  the  lever.  The  balance  is 
quite  free,  except  when  unlocking  a  tooth 
and  receiving  impulse.  Just  below  the 
notch  in  the  lever  there  is  a  small  brass 
“guard-pin,”  to  prevent  the  lever  passing 
the  edge  of  roller  between  impulses,  and  so 
getting  on  the  wrong  side.  Fig.  31  is  an? 
elevation  of  the  same  escapement,  which? 
will  make  the  action  clearer.  The  letters 
are  the  same.  Fig.  32  shows  the  usual 
form  adopted  in  Swiss  levers.  Fig.  33 
shows  the  “  club  tooth  ”  lever  escapement, 
in  which  the  inclines  are  partly  on  the  ends 
of  the  wheel  teeth  and  partly  on  the  pallets. 
This  form  is  often  seen  in  Swiss  watches 
and  American  levers,  but  rarely  in  English 
work.  In  this  escapement  the  wheel  is 
often  made  of  steel  instead  of  brass.  Fig.  34 
shows  the  “  straight  line  ”  lever,  in  which 
the  scape-wheel,  lever,  and  balance  are  all 
in  a  straight  line.  It  is  sometimes  used  in.- 
both  American  and  Swiss  watches. 

Fig.  35  shows  the  “  pin  ”  lever,  a  form, 
only  occasionally  seen,  in  which  the  inclines 
are  wholly  on  the  vffieel  teeth,  and  the 
pallets  are  mere  pins.  Fig.  36  shows  the 
rack  lever,  the  first  form  of  lever  used.  In 
this  the  end  of  the  lever  is  a  rack,  and  the 
roller  is  not  present,  but  a  pinion  takes  its- 
place.  In  this  form  the  balance  is  not 
really  detached  at  all.  It  is  only  found  in 
old  English  work.  Besides  these  there  are 
the  “  double  roller  lever  ”  to  be  seen  in  very- 
good  English  watches,  the  “  two-pin  ”  lever 
escapement,  and  the  “resilient”  lever,  all 
but  rarely  met  with. 

Quite  apart  from  the  fact  that  I  am  an 
Englishman,  I  must  say  that  of  all  these 
varieties  I  prefer  the  plain,  unadorned 
English  lever  escapement,  as  shown  in 
Fig.  30,  and  believe  it  to  be  the  best  form 
for  pocket  use,  to  keep  good  time,  and  stand 
many  years  of  wear. 

In  cleaning  and  repairing  Swiss  watches, 
great  care  must  be  taken  not  to  bend  or 
break  the  scape-wheel  or  pallet-staff  pivots, 
as  they  are  usually  very  fine.  As  far  as 
mere  cleaning  is  concerned,  the  previous 
instructions  will  be  found  quite  sufficient ; 
but  a  few  hints  as  to  the  adjustment  of  the 
escapement  will  be  of  service. 

To  set  a  lever  watch  in  beat,  either  the 
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roller  or  the  hairspring  collet  may  be  turned 
round.  In  handling  the  roller,  brass-nosed 
pliers  must  be  used.  It  is  pushed  friction- 
tight  on  the  balance-staff. 

To  Put  a  New  Impulse  Pin  in  the  roller, 
take  it  off  the  staff,  and  put  it  upon  a  holder 
like  that  shown  in  Fig.  37.  This  consists 
of  a  piece  of  iron  or  steel  wire,  upon  which 
a  piece  of  brass  is  fixed  near  one  end.  This 
end  of  the  steel  is  tapered  so  that  rollers 
may  be  pushed  on.  Having  placed  the 
roller  upon  the  tapered  end  of  the  holder, 
some  half-inch  or  so  from  the  piece  of  brass, 
hold  it  over  a  lamp  flame  to  warm  the  brass , 
taking  care  not  to  let  the  flame  get  near  the 
roller.  The  brass  piece  holds  the  heat,  and 
in  a  second  or  two  after  removing  it  from 
the  flame,  the  shellac,  which  holds  the 
broken  stump  of  the  impulse  pin,  will  melt, 
and  the  pin  can  be  pushed  out.  The  roller 
can  then  be  removed,  and  a  new  pin  (full 
size)  carefully  fitted.  Place  it  in  position, 
and  put  the  roller  once  more  on  its  holder. 
Warm  as  before,  and  just  touch  the  pin 
with  the  edge  of  a  flake  of  shellac,  push¬ 
ing  it  well  down.  When  cool,  remove 
the  surplus  shellac  with  a  sharp  point. 
Very  little  heat  is  required  for  this  opera¬ 
tion  ;  too  much  will  draw  the  temper  of  the 
roller. 

In  replacing  the  roller,  be  careful  that  it 
is  well  free  of  the  lever,  and  on  no  account 
handle  it  with  anything  but  brass-nosed 
pliers,  or  the  edge  will  be  roughened  and 
cause  the  watch  to  stop.  No  oil  must  be 
applied  to  the  lever  notch  or  impulse  pin  ; 
but  a  very  little  must  be  placed  on  each 
pallet  face,  and,  of  course,  to  all  pivots. 

The  escapements  of  these  watches  when 
new  are  generally  fairly  correct ;  but  when 
they  become  worn,  are  very  difficult  to 
properly  adjust.  As  all  the  pivots  run  in 
jewel  holes,  it  is  not  easy  to  adjust  the 
depths.  The  “  bankings  ”  of  the  lever  also 
are  generally  against  the  brass  plate,  and 
cannot  be  properly  adjusted.  Instead  of  a 
guard-pin  in  the  lever,  they  usually  have 
a  projecting  piece  of  steel  termed  the 
“dart,”  which,  being  made  in  one  piece  with 
the  lever,  affords  no  means  of  adjustment. 
When  once  these  watches  become  worn 
they  are  a  perpetual  trouble  to  all  con¬ 
cerned. 


SWEDISH  WETTING. 

BY  COUNTESS  HAMILTON  AND  MISS  CLIVE 
BAYLEY. 

The  Warp,  and  How  it  is  Prepared. 
The  warp  is  made  of  cotton  for  cotton 
goods,  of  cotton  or  linen  for  linen  goods, 
and  of  cotton  or  wool  for  woollen  goods. 
In  the  description  of  each  kind  of  weaving 
the  quality  of  the  particular  warp  necessary 
will  be  mentioned.  For  woollen  fabrics  in 
ancient  times  linen  warps  were  much  in 
vogue,  for  being  ready  grown  in  the  country 
and  ready  spun  in  the  household,  flax  was 
always  at  hand  ;  but  nowadays  cotton  has 
to  a  large  extent  replaced  the  use  of  linen, 
as  being  more  economical  and  almost  equally 
durable. 

The  weight  of  material  required  for  linen 
goods  woven  on  a  linen  warp  ought  to  be 
equal  in  weight  both  in  warp  and  woof,  and 
the  same  rule  holds  good  for  either  cotton 
woven  on  cotton  or  for  wool  woven  on  wool. 
The  weaver  can  always  reckon  the  number 
of  threads  in  the  warp  to  the  square  yard 
(it  varies,  of  course,  according  to  the  quality 
of  the  warp  used);  and  as  each  kind  of 
material  has  patterns  particularly  suitable 


to  it,  we  will  mention  the  right  number  of 
warps  to  the  yard  when  giving  directions 
for  each  style. 

The  usual  method  of  deciding  how  much 
material  for  the  warp  is  wanted  is  to  count 
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Swedish  Weaving.  Fig.  10.— Swift  or  Winder. 
Fig.  11. — Bobbin  and  Bobbin-stand.  Fig.  12.— 
The  T  Bobbin.  Fig.  13.— Warper  or  Warping 
Mill  Fig.  13  A — Detail  of  Warper.  Fig.  14.— 
Warp  Plait. 


the  meshes  of  the  reed.  Let  us  calculate 
that  two  threads  pass  through  each  mesh, 
as  that  is  the  usual  rule.  Then  measure  on 
the  reed  the  width  of  the  material  which 
you  wish  to  use.  Then  count  on  the  reed 
how  many  meshes  there  are  in  the  piece 
of  the  reed  which  you  have  measured  off. 
Then  divide  those  meshes  by  fifty,  and  for 
every  fifty  meshes  you  take  for  a  cotton 
warp  one  skein  of  cotton.  These  fifty 
meshes  are  called  a  bund,  and  therefore  one 
skein  goes  to  a  bund. 

For  the  odd  numbers  over  from  the  fifty 
— as,  for  instance,  in  two  bunds  and  fifteen 
over — you  would  count  two  skeins  and, 
roughly  speaking,  one-third ;  it  is  impos¬ 
sible  to  calculate  quite  to  a  thread,  and  a 
little  margin  should  always  be  allowed. 

Thus,  for  instance,  if  you  are  working 
with  a  reed  which  holds  five  bunds — that 
is  to  say,  250  meshes  to  the  half  yard — and 
if  you  wanted  to  weave  a  piece  of  mate¬ 
rial  \  yard  wide  and  7  yards  long,  five 
skeins  suffice ;  1 )  yards  wide  and  7  yards 
long,  fifteen  skeins  suffice  ;  1  yard  wide 
and  7  yards  long,  ten  skeins  suffice  ;  \  yard 
wide  and  14  yards  long,  ten  skeins  suffice  ; 

1  yard  wide  and  14 yards  long,  twenty  skeins 
suffice  ;  and  so  forth. 

Further,  if  you  buy  the  cotton  by  the 
pound,  the  number  marked  on  the  cotton  is 
the  number  of  skeins  to  the  pound.  Thus, 
for  example,  for  No.  12  cotton  there  are 
twelve  skeins  to  the  pound,  and  for  No.  15 
cotton  there  are  fifteen  skeins  to  the  pound. 
One  bundle  contains  about  12  lb. ;  accord¬ 
ingly,  you  would  have  120  skeins  in  a  bundle 
of  No.  12  cotton. 

In  two-ply  English  twilled  linen  thread, 
which  is  what  is  generally  used  for  linen 
warp,  a  very  much  finer  reed  is  used — about 
ten  bunds  to  the  \  yard  (i.e.,  500  meshes  to 
the  J  yard).  For  this  thread  you  would  order: 
1  yard  wide  and  2  yards  long,  ten  skeins  ; 
1  yard  wide  and  4  yards  long,  twenty 
skeins. 

Woollen  warps  are  so  unusual  that  we 
will  not  give  further  details  of  these.  The 
details  for  the  woof  follow  later. 

The  first  thing  the  weaver  has  to  do,  after 
having  bought  her  warp  material  (Fig.  14) 
is  to  wind  it  on  to  the  bobbin  ;  or,  techni¬ 
cally  speaking,  to  “  bobbin  it.”  She  ties  the 
thread  on  to  the  lower  part  of  one  of  the 
frames  of  the  bobbin  as  it  is  ready  placed  on 
the  stand.  The  material  for  the  warp  ought 
to  be  placed,  as  has  been  said,  on  the  winder, 
close  to  the  bobbin- stand.  The  worker  sits 
between  the  two  machines,  and  lets  the 
thread  from  the  winding-stand  (Fig.  11)  pass 
through  her  left  hand,  while  she  turns  the 
handle  of  the  bobbin  with  her  right  hand. 

The  worker  must  begin  at  one  end,  wind¬ 
ing  the  wool  thickly  and  carefully  on  the 
bobbin,  and  moving  very  slowly  indeed  to¬ 
wards  the  further  end,  regulating  the  move¬ 
ment  with  the  left  hand,  just  as  the  fliers 
regulate  the  filling  of  the  spools  in  spinning, 
only  in  the  case  of  bobbin  -  winding  the 
thread  must  never  go  back  over  what  is 
already  wound. 

The  ordinary  way  is  to  have  two  bobbins  ; 
but  it  is,  of  course,  quicker  in  warping  to 
have  several  pairs — they  must  necessarily 
be  in  pairs,  when  two  threads  go  through 
each  mesh  of  the  reed.  After  having  wound 
the  cotton,  place  the  two  bobbins,  or  as 
many  pairs  as  you  are  going  to  use,  under 
the  T  (Fig.  12),  and  let  each  thread  go 
through  one  eyelet-hole  in  the  T.  Thus  you 
must  have  as  many  eyelet-holes  in  your  T 
as  you  have  bobbins.  Then  hold  either  the 
two  or  the  several  threads  in  one  hand,  and 
turn  towards  the  warper  (Fig.  13),  on  to 
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which  you  fasten  the  threads  round  the  pin 
at  the  bottom  of  the  warper  nearest  the  axle, 
having  first  knotted  all  the  threads  together, 
so  that  the  pin  divides  all  the  threads  evenly. 
Then  take  the  whole  skein — closed,  as  it  were 
— and  pass  it  outside  the  next  pin.  Then, 
still  holding  the  threads  in  the  same  hand, 
turn  the  warper  with  the  free  hand,  and  let 
the  threads  slide  gently  through  your  hand 
on  to  the  warper,  guiding  them  as  they  pass 
through  the  eyelets  from  the  bobbins  on  to 
the  warper.  The  threads  must  run  spirally 
up  the  warper.  You  know  beforehand  how 
long  your  warp  is  to  be ;  you  know  also  how 
many  yards  round  your  warper  is.  You 
must,  therefore,  calculate  how  many  turns 
you  require  to  make  the  whole  length  of 
your  warp.  Thus,  if  your  web  is  to  be 
20  yards  long,  and  your  warper  is  4  yards  in 
circumference,  five  turns  will  make  the 
right  length ;  if  the  length  is  22  yards,  you 
take  half  a  turn  more,  and  fasten  it  with  a 
peg.  In  any  case,  when  the  length  of  the 
warp  is  reached,  wind  the  threads 
round  the  peg  (there  are  little  holes 
in  the  warper  for  the  purpose),  then 
turn,  and  go  back  just  the  same 
way  you  have  come,  leaving  the 
empty  spaces  between  the  spirals 
still  free,  and  keeping  the  threads 
over  what  has  already  been  wound. 

When  you  come  down  the  bot¬ 
tom  pins  again,  you  let  the  threads 
in  your  hand  go  outside  pin  b  and 
round  pin  a,  then  inside  pin  b 
again,  so  that  they  cross  each  other. 

This  must  be  done  most  exactly 
each  time  you  reach  the  bottom, 
for  it  makes  what  is  technically 
called  the  “shade.”  It  is  impos¬ 
sible  to  keep  the  threads  in  the 
right  place  if  this  precaution  is 
neglected  (see  Fig.  13a). 

The  weaver  has  already  learned 
to  count  the  bunds  to  the  width 
required  (every  bund  has  100 
threads),  and  she  also  knows  how 
many  bunds  she  wants.  It  is  easy 
to  count  the  number  of  threads. 

She  has  had  two  threads  in  her 
hand,  so  every  time  she  returns  to 
the  bottom  pins  she  has  made  four 
threads  in  the  width.  She  must, 
therefore,  do  this  (once  up  and  once 
down)  twenty-five  times  in  order 
to  make  a  bund  ;  or,  if  she  wishes, 
she  can  count  the  number  of  threads  in 
the  shade  on  the  bottom  pins,  for,  of  course, 
every  cross  makes  four  threads. 

When  she  has  made  the  right  number  of 
bunds,  she  finishes  the  warping  at  the  upper 
peg.  She  then  fastens  very  firmly  the  shade 
at  the  bottom  of  the  warper,  putting  a  ribbon 
through  both  loops  of  the  shade  and  tying 
it  firmly,  so  as  to  replace  the  two  pins  when 
the  warp  is  removed  from  the  warper. 
When  this  is  tied,  she  removes  the  peg  at 
the  top  of  the  warper,  replacing  it  by 
her  hand.  She  proceeds  to  unwind  the 
warp,  at  the  same  time  drawing  it  into  long 
loops,  like  a  chain  in  crochet,  and  finally 
lifts  it  off  the  lower  pins.  She  then  ties  the 
loop  she  holds  in  her  hand  with  ribbon,  so 
as  to  keep  it  firm.  The  warp  is  now  ready 
to  place  on  the  loom. 


It  consists  of  a  number  of  plates  of  steel, 
stone,  or  glass  fixed  upon  supports,  and  is 
played  by  one  or  two  small  wooden  beaters. 
These  instruments  have  been  in  use  from 
very  ancient  times,  and  at  the  present 
day  percussive  instruments  of  metallic 
plates  are  very  popular  in  the  extreme 
East. 

The  harmonicon  about  to  be  described 
consists  of  a  number  of  plates  of  glass, 
which  form  the  notes.  These  are  supported 
on  strong  tapes  fixed  inside  a  box,  which 
increases  the  sounding  properties. 

Twelve  notes,  from  C  to  G,  are  shown, 
but  any  number  may  be  used.  Semitones 
may  also  be  added  by  making  the  box  wider, 
and  fixing  them  in  groups  of  two  and  three 
by  the  side  of  the  naturals. 

Fig.  1  is  a  section  showing  the  inside 
of  the  case,  with  the  glasses  arranged  on 
the  tapes.  It  will  be  observed  that  the 
glasses  gradually  decrease  in  length  as  they 
ascend  in  the  scale. 


thick.  They  must  be  tuned  to  a  piano  or 
other  musical  instrument.  The  following  is 
the  approximate  length  of  each  note : — C, 
5j  in.;  D,  5  in.;  E,  43  in.;  F,  4fin.;  G,  4-^in.; 
A,  4|  in.;  B,  4j  in.;  G,  43  in.;  D,  3f  in.;  E, 
3|  in.;  F,  3jin.;  G,  3j?  in.  Should  the  in¬ 
strument  be  made  larger,  the  notes  upwards 
or  downwards  will  decrease  or  increase  in 
about  the  same  proportions.  The  glasses 
must  be  laid  on  the  tapes,  and  when  of  the 
correct  tone,  are  fixed  by  shellac  dissolved 
in  methylated  spirits.  A  little  applied  at 
each  corner  will  hold  them.  As  soon  as  they 
are  set,  the  two  strips  are  fixed  on  the  top 
of  the  case. 

The  beaters  are  made  of  hard  wood, 
about  |  in.  wide  and  J  in.  thick,  and  made 
wedge-shaped,  as  shown  in  Fig  3.  A  piece 
of  cork  is  glued  on  the  point.  The  handle 
is  8  in.  long,  of  split  cane,  tapered  and 
smoothed,  and  glued  in. 

The  outside  of  the  case  may  be  stained 
and  varnished,  or  painted  with  ordinary 
paint  and  varnished. 


HOW  TO  MAKE  A  HARMONICON. 

BY  MUNIO. 

The  harmonicon  is  a  simple  instrument  of 
percussion,  and,  with  a  very  little  practice, 
some  very  pleasing  melodies  may  be  ob¬ 
tained  from  it. 


Fig.  1. — Section  ot  Harmonicon.  Fig.  2.— Outside  View.  Fig.  3.— Beater. 


The  case  is  made  of  dry  f  in.  pine,  planed 
on  both  sides,  and  neatly  jointed  and  fixed 
together  with  brads  and  glue.  The  length 
inside  is  14  in.;  width  at  the  largest  end, 
5£  in.;  and  width  at  the  narrow  end,  3f  in. 
Care  should  be  taken  to  make  the  bevel 
equal  at  each  side.  For  this  purpose,  draw 
a  centre  line,  and  set  off  half  the  width  at 
each  side  on  lines  squared  from  both  sides 
of  the  centre  line.  Make  the  depth  of  the 
case  If  in.;  also  fix  in  the  centre  a  bridge 
for  supporting  the  tapes.  This  is  f  in.  deep, 
f  in.  wide,  and  the  top  should  be  about  f  in. 
below  the  sides  of  the  case.  Also  prepare 
two  strips  for  the  top  of  the  case.  These 
are  each  1  in.  wide,  and  the  full  length  of 
the  case,  and  are  fixed  with  screws,  as  shown 
in  Fig.  2. 

The  tapes  are  f  in.  wide,  and  must  be 
strong  linen  tape.  They  are  fixed  in  holes 
made  in  the  ends  of  the  case,  and  secured 
by  wooden  wedges,  glued  and  driven  in 
tight.  The  tapes  must  be  stretched  as 
tightly  as  possible,  and  are  fixed  to  the 
bridge  by  small  upholsterers’  pins.  The 
tapes  are  fixed  I  in.  below  the  top  edge  of 
the  case,  and  1  in.  from  each  side. 

The  glasses  are  1  in.  wide  and  A-  in. 


EXPERIMENTS  WITH  INDUC¬ 
TION  COILS. 

BY  G.  E.  BONNEY. 

Gassiot’3  Cascade — Rotating  Vacuum 
Tubes— Vacuum  Tube  Rotators— 
Hand  Rotators — Electric  Rota¬ 
tors —  Decomposition  of  Water 
— Henley’s  Discharger. 

Gassiot’s  Cascade. — This  beautiful 
experiment,  the  invention  of  M. 
Gassiot,  is  performed  by  the  aid 
of  similar  apparatus  to  that  de¬ 
scribed  in  the  preceding  chapter, 
using  an  air-pump  and  a  bell-glass 
receiver  with  an  open  mouth  on 
top  of  the  receiver.  To  this  open 
mouth  must  be  fitted  an  air-tight 
collar  of  leather,  through  which 
passes  a  metal  rod  cemented  in  a 
glass  tube,  and  ending  in  a  knob 
at  the  lower  end  and  a  connect¬ 
ing  screw  at  the  upper  end.  A 
goblet  must  also  be  prepared  by 
coating  the  inside  with  tinfoil  up 
to  within  fin.  of  the  brim.  Place 
this  goblet  on  a  metal  plate  inside 
the  receiver,  and  connect  the  plate 
with  one  terminal  of  the  second¬ 
ary  of  a  good  induction  coil.  Con¬ 
nect  the  other  terminal  to  the  metal  rod 
on  top  of  the  receiver,  and  push  the  ball 
of  this  rod  down  into  the  goblet,  but  not 
touching  the  tinfoil  coating.  Set  the  coil 
in  action,  and  proceed  to  exhaust  the 
receiver.  As  the  receiver  becomes  ex¬ 
hausted  and  the  vacuum  improves,  a  very 
pretty  effect  will  be  produced.  At  first  a 
blue  light  will  appear  at  the  bottom  of  the 
goblet.  As  the  vacuum  improves  this  light 
rises,  and  increases  in  brilliancy  until  it 
reaches  a  line  coincident  with  the  inner 
coating  of  tinfoil.  The  whole  interior  of  the 
goblet  then  becomes  intensely  illuminated, 
and  a  continuous  stream  of  electric  fire  seems 
to  overflow"  the  edge  of  the  goblet,  and  pour 
down  its  sides  in  the  form  of  a  fiery  cascade. 
Suitable  receivers,  fitted  up  for  this  purpose, 
cost  from  10s.  6d.  to  25s.,  and  a  Tate’s  double¬ 
action  air-pump,  suitable  to  this  purpose, 
will  cost  about  £3  3s.  But  a  less  expensive 
apparatus  may  be  employed,  such  as  that 
shown  at  Fig.  16,  costing  25s.  On  consult¬ 
ing  the  price-list  of  Messrs.  King,  Mendham 
&  Co.,  Bristol,  I  see  that  they  supply  a  6  in. 
Gassiot’s  cascade,  with  uranium  glass  vase, 
for  5s.,  and  one  of  8  in.  for  7s.  6d.  These 
are  already  exhausted  and  sealed  as  an 
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ordinary  vacuum  tube,  and  therefore  ready 
for  attachment  to  an  induction  coil. 

Rotating  Vacuum  Tubes. — The  experi¬ 
ments  detailed  in  this  and  a  former  paper 
have  hitherto  been  performed  with  fixed  or 
stationary  tubes  and  bulbs.  A  still  further 
variety  of  experiments  may  be  performed  by 
arranging  a  tube  or  a  number  of  tubes  on  a 
frame,  as  tubes  of  fireworks  are  arranged 
to  form  the  well-known  Catherine  wheel, 
and  then  rotate  the  frame  whilst  the  induced 
current  is  passing.  Or  the  tubes  may  be 
fixed  to  a  wheel,  and  this  made  to  rapidly 
revolve  whilst  sparks  are  passing  through 
the  tubes.  A  pleasing  variety  of  arrange¬ 
ments  may  thus  be  made  with  a  good  selec¬ 
tion  of  tubes,  and  some  splendid  colour 
effects  may  be  produced  if  coloured  tubes 
are  selected  and  properly  arranged. 

Vacuum  Tube  Rotators. — We  may  not  tie 
the  tubes  to  the  spokes  of  any  wheel  nearest 
to  hand,  and  think  to  secure  the  effects 
mentioned  in  the  preceding  paragraph.  The 
wheel  employed  in  rotating  vacuum  tubes 
must  be  previously  prepared  to  receive  them, 
and  provision  must  be  made  for  connecting 
the  wires  from  the  induction  coil  to  the  ends 
of  the  tubes.  If  the  wires  were  connected 
direct  to  the  tubes  in  the  ordinary  manner, 
the  first  turn  of  the  wheel  would  twist  them 
off  and  break  the  connections.  The  wires 
from  the  secondary  terminals  of  the  induc¬ 
tion  coil  are,  therefore,  connected  to  two 
binding  posts  on  the  base  of  the  rotator,  and 
wires  lead  from  these  to  two  springs,  which 
press  against  two  brass  sleeves  or  rings  in¬ 
sulated  from  each  other,  and  fixed  to  the  hub 
of  the  rotator  wheel.  One  wire,  or  a  strip 
of  brass,  goes  from  one  of  these  rings 
to  a  clip  or  connector  on  one  half  of  the 
rotator  wheel  to  connect  it  with  one  end  of 
the  vacuum  tube,  and  a  similar  arrangement 
is  attached  to  the  other  ring  for  connection 
to  the  other  end  of  the  tube.  When,  there¬ 
fore,  the  tube  or  tubes  are  secured  to  the 
wheel  by  suitable  clasps,  the  platinum  wires 
at  the  ends  are  connected  to  the  clips  before 
mentioned,  and  thus  the  two  ends  are  placed 
in  circuit  with  the  secondary  wire  of  the  coil 
through  the  springs,  which  press  on  the  hub 
of  the  wheel  whilst  it  revolves. 

It  is  not  necessary  to  have  a  wheel.  A 
spindle  carrying  an  insulating  hub  of  hard 
wood  or  ebonite,  furnished  with  two  rings, 
and  a  transverse  piece  of  wood  or  of  metal, 
fitted  with  the  needed  clasps  and  clips  for 
holding  the  tubes,  is  all  that  is  necessary.  If 
the  transverse  arms  are  of  metal,  they  must 
be  screwed  into  the  hub  and  insulated  from 
each  other,  or  held  in  an  insulating  tube 
attached  to  the  hub.  Care  must  be  taken 
here  to  have  the  inner  ends  of  the  arms  at 
a  sufficient  distance  apart,  or  separated  by 
enough  insulation  to  prevent  sparks  passing 
between  them.  If  this  is  not  done,  the  high 
tension  current  from  the  coil  will  leap  across 
the  gap  instead  of  passing  through  the  tube. 
A  similar  consideration  must  be  given  to  the 
insulation  of  the  contact  springs  and  rings. 
The  spindle  of  the  rotator  may  be  revolved 
by  any  motive  power,  but  the  two  generally 
employed  for  the  purpose  are  manual 
labour  and  electro-motors. 

Hand  Rotators. — If  a  spindle  with  trans¬ 
verse  arms,  fitted  with  suitable  connections 
as  detailed  in  the  preceding  paragraph,  is 
mounted  in  a  pair  of  standards  and  furnished 
with  a  small  grooved  pulley,  it  may  be  made 
to  revolve  at  a  rapid  rate  with  a  bow-string : 
much  the  same  as  fiddle  drills  are  worked, 
but  the  direction  of  rotation  will  be  alter¬ 
nating  instead  of  continuous.  To  secure  a 
continuous  rotation  in  one  direction,  it  will 
be  necessary  to  have  a  wheel  actuated  by  a 


winch  handle,  and  a  band  from  this  to  the 
grooved  pulley  on  the  spindle,  or  a  set  of 
such  wheels  with  multiplying  arrangements 
if  the  spindle  is  to  be  driven  at  a  high  rate 
of  speed. 

Electric  Rotators. — The  most  popular  form 
of  vacuum  tube  rotator  is,  however,  that  of 
a  small  electro-motor.  Any  small  electro¬ 
motor  may  be  pressed  into  service,  providing 
the  rotator  itself  is  fixed  on  a  suitable  stand 
high  enough  to  allow  of  the  transverse  arms 
revolvingfreely;but  special  forms  are  usually 
employed,  such  as  those  shown  at  Figs.  17 
and  18.  Fig.  17  shows  the  ordinary  form  of 
vacuum  tube  rotator,  sold  at  £1  Is.  each  by 
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Induction  Coils.  Fig.  16.— Apparatus  for  pro¬ 
ducing  Gassiot’s  Cascade.  Fig.  17. — Ordinary 
Form  of  Vacuum  Tube  Rotator.  Fig.  18.— 
Bowron’s  Vacuum  Tube  Rotator.  Fig.  19. — 
Apparatus  for  decomposing  Water, 

opticians  and  general  dealers  in  electrical 
sundries.  It  is  of  French  manufacture,  and 
serves  its  purpose  fairly  well.  Fig.  18  shows 
a  vacuum  tube  rotator,  made  and  sold  by  Mr. 
Gr.  Bowron,  who  says  of  it  :  “  This  rotator  is 
an  entirely  new  design.  It  is  greatly  superior 
in  appearance  and  performance  to  the  some¬ 
what  cheaper  ones  of  foreign  make.  The  price 
is  £1  Is." 

Decomposition  of  Water. — Water  may  be 
decomposed  into  its  constitutional  elements, 
hydrogen  and  oxygen,  by  the  induced  current 
from  an  induction  coil  and  a  simple  home¬ 
made  apparatus.  Procure  a  thin  glass 
tumbler  or  a  glass  beaker  of  similar  size, 
also  a  thin  disc  of  cork  or  a  slice  off  a  cork 
bung,  to  float  on  water  in  the  tumbler  when 
nearly  full ;  also  two  glass  tubes  similar  to 
those  in  use  for  small  thermometers,  of  about 
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5  in.  in  length ;  also  two  6  in.  lengths  of 
gutta-percha  covered  No.  18  or  No.  20  copper 
wire.  Strip  off  the  gutta-percha  from  one 
end  of  each  wire  to  the  length  of  1  in. ;  at 
the  opposite  ends  warm  the  coating,  strip  it 
back  so  as  to  bare  1  in.  of  the  wire,  clean 
this,  and  solder  it  to  a  tip  of  platinum  wire, 
then  coat  the  whole  again  perfectly  with  the 
warmed  gutta-percha  to  within  J  in.  of  the 
extreme  ends.  Pierce  the  bung  with  two 
holes,  1£  in.  apart  near  the  centre,  and  fit 
therein  the  two  glass  tubes,  with  half  above 
and  half  beneath  the  bung.  Three-fourths 
fill  the  glass  tumbler  with  water  made  acid 
by  adding  a  little  sulphuric  acid  or  some 
vinegar,  insert  the  platinum  tips  of  the  wires 
in  the  lower  ends  of  the  glass  tubes  to  a 
distance  of  1  in.,  turn  the  wires  up  by  the 
rims  of  the  bung,  and  float  this  on  the, 
surface  of  the  acidulated  water  with  wires 
going  down  each  side,  and  turning  up  into 
the  glass  tubes  as  shown  at  Fig.  19.  Connect 
the  terminals  of  the  secondary  coil  with  the 
upper  cleaned  ends  of  the  wires,  and  set  the 
coil  in  action.  Hydrogen  gas  will  be  given 
off  from  one  electrode  and  oxygen  gas  from 
the  other,  and  either  may  be  collected  from 
the  open  mouths  of  the  tubes  in  the 
ordinary  manner.  If  the  amateur  experi¬ 
menter  wishes  for  a  more  finished  apparatus, 
and  is  skilful  in  glass  manipulation,  the 
conducting  wires  may  be  insulated  in  glass 
fused  around  the  platinum  tips,  and  these 
may  be  mounted  in  a  polished  mahogany 
cover,  together  with  the  glass  tubes  for  con¬ 
veying  the  decomposed  gases  from  the  solu¬ 
tion.  If  the  bared  ends  of  the  conducting 
wires  are  not  inserted  in  glass  tubes,  but  left 
exposed  in  the  solution  opposite  to  each 
other,  sparks  may  be  made  to  pass  between 
them  under  water.  If  only  one  electrode 
is  used,  and  a  wire  from  the  opposite  termi¬ 
nal  of  the  coil  is  approached  to  the  surface 
of  the  acidulated  water,  sparks  maybe  drawn 
from  the  surface,  and  thus  fire  may  be 
apparently  obtained  from  water. 

Henley’s  Discharger. — Many  of  the  remain¬ 
ing  experiments  about  to  be  described  are 
best  performed  by  rhe  aid  of  an  instrument 
known  as  the  Henley  discharger,  so  named 
from  its  inventor.  It  is  well  known  that 
the  high  tension  alternating  current  from 
a  spark  induction  coil,  however  small,  pro¬ 
duces  a  kind  of  tetanic  effect  on  the  nerves 
and  muscles  of  animals  when  made  to  pass 
through  them.  These  effects  are  painful 
from  small  coils,  and  positively  dangerous 
from  large  coils  giving  a  1  in.  spark  and 
over.  If  any  conductor  connected  to  a  spark 
coil  is  brought  into  contact  with  two  parts 
of  the  human  body,  such  as  the  two  hands 
whilst  adjusting  any  part  of  the  coil,  a  sharp 
and  painful  shock  is  instantly  felt.  If  the 
conductor  is  insulated  by  a  non-conducting 
or  a  badly-conducting  covering,  no  such 
shock  is  experienced.  Henley’s  discharger 
is  an  instrument  constructed  of  insulated 
conductors,  arranged  for  easy  and  convenient 
manipulation  in  directing  the  high  tension 
current  from  an  induction  coil. 

In  the  ordinary  form  of  discharger,  two 
brass  rods,  terminating  in  small  balls  at  one 
end  and  ebonite  handles  at  the  other,  are 
mounted  on  pillars  of  ebonite  or  glass,  and 
so  arranged  by  ball  and  socket  joints  as  to 
admit  of  being  deflected  at  any  angle  over 
an  insulating  table  of  ebonite  placed  mid¬ 
way  between  the  pillars.  Such  a  discharger 
will  cost  25s.,  and  is  used  generally  for  ex¬ 
periments  with  frictional  electric  machines 
and  Leyden  jars.  To  use  such  a  discharger 
for  spark  coils,  the  balls  at  the  ends  of  the 
rod  should  be  taken  off,  the  ends  pierced 
with  holes  to  form  sockets  or  holders  for 
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bits  of  wire,  and  small  set  screws  inserted 
transversely,  to  keep  the  wires  in  position. 

An  improvised  discharger  may  be  made 
from  gas-fittings.  Get  a  pair  of  Ts,  and 
mount  them  as  cross  caps  on  the  ends  of  two 
glass  rods  4  in.  in  length,  by  means  of  some 
good  cement.  Brass,  f  in.,  or  even  1  in.  T  s 
will  be  better  than  iron.  Xext  get  two  brass 
foot  sockets  to  serve  as  feet  for  the  pillars, 
and  cement  the  pillars  into 
them  ;  then  screw  the  feet  Sin. 
apart  to  a  square  slab  of 
polished  mahogany  or  other 
hard  wood,  and  see  that  the 
holes  in  the  Ts  are  level  and 
coincident  with  each  other. 

Xext  get  two  brass  rods  large 
enough  to  slide  stiffly  in  the 
Ts,  and  about  S  in.  in  leugth. 

In  one  end  of  each,  drill  a  Tl§- 
in.  hole  to  a  depth  of  a  in., 
and  traverse  this  at  J  in.  from 
the  end  by  another  small  hole 
tapped,  and  fitted  to  a  small 
thumb-screw.  This  hole  will 
hold  the  pieces  of  wire  em¬ 
ployed  in  the  experiments. 

At  the  other  end  of  each  rod, 
fit  a  handle  of  ebonite  or  hard 
wood  with  a  ferrule,  and  pierce 
the  rod  near  the  ferrule  with 
holes  to  receive  the  ends  of 
wire  conductors  from  the 
secondary  of  the  coil  and  thumb-screws,  to 
hold  them  in  position.  Midway  between  the 
two  discharger  pillars,  mount  a  slab  of  f  in. 
ebonite,  21  in.  by  2  in.,  on  a  shorter  glass 
pillar,  so  as  to  bring  the  small  table  about 
t  in.  below  the  level  of  the  discharger  points. 
This  small  table  will  be  used  as  a  support  for 
various  substances  used  in  experiments  to 
be  described  later  on. 

The  two  rods  of  this  discharger  will  be 
connected  to  the  terminals  of  the 
secondary  coil  by  lengths  of  copper 
wire,  and  will  then  be  pushed  towards 
each  other  until  the  points  are  near 
enough  for  the  sparks  to  pass  between 
them  in  air.  The  rods  should,  there¬ 
fore,  be  made  to  slide  a  little  stiffly 
in  their  T  supports.  When  it  is 
necessary  to  bring  the  points  of  the 
dischargers  to  bear  upon  substances 
laid  on  the  insulated  table,  it  will  be 
only  necessary  to  insert  two  platinum 
wires  in  the  rods  of  sufficient  length, 
and  bend  them  to  the  required  posi¬ 
tion. 


DESIGN'  FOR  INLAID  WORKBOX. 

BY  FLORENCE  HTOSON. 

How  much  trouble  and  thought  does  the 
choice  of  a  suitable  present  for  those  we 
love  often  involve !  it  is  not  its  money 
value  that  makes  one  gift  more  acceptable 
than  another.  The  gift  that  is  most  accept¬ 


Design 


for  Inlaid  Workbox.  Fig.  1.— Marigold.  Fig.  2.—  Lines  of 
Conventionalised  Marigold. 


able  is  the  one  that  supplies  some  present 
need.  “  The  very  thing  I  wanted  that  is 
what  we  all  wish  to  hear  the  recipient  say. 

Again,  how  much  more  we  value  our  own 
little  gifts,  when  we  receive  them,  if  we  can 
picture  our  husband,  brother,  or  friend 
spending  his  winter  evenings  fashioning, 
with  his  own  hands,  his  little  keepsake. 

Xow,  if  there  is  one  thing  more  than 
another  that  never  comes  amiss  to  a  woman, 


REN'OYATIN'G  OLD  FILES. 


Many  a  file  is  cast  aside  as  useless 
in  the  amateur's  workshop  which,  if 
cleaned,  would  be  found  a  serviceable 
took  Files  are  often  used  upon  mis¬ 
cellaneous  work  which  fills  them 
with  grease,  old  paint,  etc.,  in  which 
the  particles  of  metal  become  em¬ 
bedded,  which  not  only  gives  the  tool  an 
appearance  of  wear,  but  renders  it  almost 
useless.  Give  the  file  a  copious  dose  of 
paraffin  oil,  then  wash  it  in  very  hot  water 
with  a  stiff  brush,  soap,  and  washing  soda  ; 
next  clean  out  the  cuts  with  a  sharp-pointed 
awL  etc.,  apply  more  paraffin,  and  brush  as 
before.  Then  with  a  hard  dry  brush  and 
fine  emery,  or  ground  coal  cinders,  brush 
vigorously  across  the  file  in  the  direction  of 
the  cutting,  and  one  mav  venture  to  say  that 
it  will  surprise  the  owner  by  its  renewed 
powers.  Fragments  of  hard  meHl  embedded 
between  the  teeth  must  also  be  picked  out 


Fig.  3. — Conventionalised  Marigold. 

it  is  a  box  ;  that  she  can  always  find  a  use  for. 
Therefore,  in  presenting  the  accompanying 
design  to  the  readers  of  More.  I  hope  I  shall 
be  not  only  helping  to  relieve  the  tedium  of 
the  winter  evenings  of  the  stronger  sex,  but 
also  helping  to  provide  a  useful  present  for 
one  of  my  own  sex. 

The  design  is  drawn  with  a  view  to  inlaid 
work,  real  or  imitation,  and  admits  of  infinite 
variety  of  treatment,  as  regards  materials 
and  the  introduction  of  different  tints  and 
colours.  It  was  suggested  by  the  common 
orange  garden  marigold,  the  centre  ornament 
being  a  conventional  rendering  of  the  half- 


ripe  seed,  a  drawing  of  which  I  give,  as  in 
nature,  in  Fig.  1.  In  designing  the  front  of 
the  box,  I  have  endeavoured  to  arrange  the 
pattern  so  that  the  line  of  opening  (a)  should 
form  part  of  the  design,  and  also  the  keyhole. 
I  have  also  left  a  piece  unfinished  to  show 
the  construction  lines,  thinking  that  it  will 
prove  useful  in  working  out  the  design,  by 
showing  the  bisectio.  s  and  the  points  from 
which  the  arcs  were  struck. 
I  also  give,  in  Fig.  2,  the 
working  lines  of  the  centre 
ornament  of  the  lid. 

May  I  venture  to  give  an¬ 
other  hint?  In  working  out 
a  set  pattern,  such  as  this  de¬ 
sign,  success  chiefly  depends 
on  the  accuracy  of  the  re¬ 
peated  parts.  Xow,  with  ordi¬ 
nary  compasses  and  rulers  it 
is  extremely  easy,  while  taking 
the  greatest  possible  care,  to 
make  a  very  perceptible  error. 
For  instance,  you  have  found 
the  exact  radius  required  for 
a  set  of  circles.  Beginning 
at  one  end,  you  proceed  to 
mark  them  off  with,  as  you 
think,  the  greatest  care,  and 
then  are  much  surprised  and 
disheartened  to  find, when  you 
reach  the  other  end,  that  you 
are  \  in.  short.  Again  you 
try,  and  this  time  overlap  by  §-  in.  Com¬ 
passes  will  slip,  and  an  infinitesimal 
alteration  in  the  radius  makes  a  very  re¬ 
spectable  error  when  multiplied  a  dozen 
times.  But  the  converse  is  also  true  :  that 
that  very  -}  in.  which  left  an  aching  void 
will,  divided  by  twelve,  escape  detection  by 
almost  the  sharpest  eyes.  My  hint  is  this — 
always  work  to  right  and  left  of  bisections,  or, 
at  any  rate,  make  sure  of  your  largest  divisions 
first.  Say  that  you  have  to  make  six 
circles  on  a  given  line.  Bisect  the 
line  first,  then  divide  each  bisection 
in  three  equal  parts,  and  then  bisect 
those  parts  again.  You  will  then 
have  the  centres  and  radius  of  your 
six  circles  ;  and  any  slight  error  being 
confined  to  its  own  circle,  there  will 
be  no  accumulation  at  one  end.  Xow, 
please  do  not  jump  to  the  conclusion 
that  I  wish  to  defend  slovenly  work ; 
far  from  it.  But  I  know  too  well, 
from  my  own  experience,  how  difficult 
it  is  to  obtain  absolute  accuracy.  I 
only  desire  to  help  some  beginner  to 
make  “  both  ends  (geometrically) 
meet.”  For  instance,  in  this  design  (if 
all  four  sides  are  to  be  ornamented) 
the  worker  will  find  that  the  short 
side  is  not  an  exact  dividend  of  the 
long.  Roughly  speaking,  it  will  take 
two  marigolds,  the  straight  lines  of 
the  border  and  a  fraction  over.  There¬ 
fore  it  will  be  necessary  to  start  from 
a  central  line,  and  by  slightly  in¬ 
creasing  the  radius,  or  allowing  a  trifle 
more  space  between  the  flowers,  make 
the  pattern  fit.  The  difference  is  so  trifling 
that  it  will  be  imperceptible  when  at  right 
angles  to  the  front.  Although  originally  in¬ 
tended  for  flat  ornamentation,  this  design 
would  work  out  effectively  in  relief,  in 
wood-carving,  or  repousse  work.  I  give  the 
central  ornament  so  treated  in  Fig.  3. 

Again,  the  design  on  the  lid  could  easily 
be  adapted  to  painted  tiles  for  window- 
boxes.  for  which  conventional  designs  are 
always  more  suitable  than  strict  reproduc¬ 
tions  from  nature.  The  same  design  would 
also  make  an  effective  stencil  pattern  to  edge 
a  self-coloured  dado. 
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Speaking  of  imitation  inlaid  work,  I  saw 
some  lately  that  was  wonderfully  like  the 
real  Tunbridge  work,  which,  I  was  told,  was 
done  with  various  wood  stains  and  Judson’s 
-dyes.  The  outlines  were  put  in  first  firmly 
with  black  paint,  mixed  with  gold-size,  to 
prevent  the  running  of  the  stains  that 
followed,  and  the  whole  was  subsequently 
French-polished. 


TESTING  ELECTRIC  PILES. 

It  is  not  an  easy  matter  to  compare  electric 
piles  of  various  systems,  the  types  of  which 
are  innumerable.  Col.  Burnham,  of  Boston, 
gives  this  method,  which  is  simple  and 
ingenious 

An  apparatus  is  attached  to  the  movement 


264°  ;  for  small  slates — inclination  of  sides 
of  roof  to  horizon,  33°. 

Names  of  Parts. — The  “back”  is  the 
upper  surface  of  the  slate  ;  the  “  bed  ”  is  the 
under  surface;  the  “head”  is  the  upper 
edge  ;  the  “  tail  ”  is  the  lower  edge  ;  the 
“margin,”  or  “gauge,”  is  the  part  of  each 
course  exposed  on  the  upper  surface  ; 
the  “  lap  ”  is  the  distance  by  which  each 
slate  overlaps  the  next  slate  but  one  be¬ 
low  it ;  the  “  gauge  ”  is  the  depth  of  the 
margin. 

Method  of  Determining  the  Lap  and 
Gauge. — These  are  more  accurately  defined 
as  follows  The  “  lap  ”  is  the  distance 
between  the  tail  of  any  course  and  the  nail- 
hole  of  the  course  next  but  one  under  it. 
The  “  gauge  ”  is  half  the  difference  between 
the  length  of  the  slate  (measuring  from  the 


In  nailing  slates  near  the  centre,  the  nail- 
holes  are  punched  at  a  distance  from  the 
tail  equal  to  a  little  more  than  the  gauge 
and  the  lap  added  together.  For  instance, 
the  “  countess  ”  slate  mentioned  above  is 
8]>  in.  gauge  and  a  3  in.  iap,  84  +  3  =  11 
+  4  =  1 2  in.,  or  distance  of  nail-hole  from 
tail- 

The  latter  method  of  nailing  slates  is  of  a 
more  recent  date  than  the  other,  and  is  pre¬ 
ferable  for  large  slates,  as  from  the  posi¬ 
tion  of  the  nails  the  wind  acts  upon  the 
slates  with  a  leverage  of  only  about  half 
its  length;  moreover,  the  slating  is  easier 
to  repair.  It  has,  however,  the  objection 
that  the  breakage  of  one  slate  exposes 
the  nail  of  the  slate  below  it  to  the 
weather. 

Slates  nailed  in  the  centre  are  the  most 


Design  for  Inlaid  Workbox.  Top  and  Front  of  Box. 


of  an  ordinary  clock,  composed  of  two  light 
•discs,  in  which  three-quarters  of  the  surface 
is  electrically  isolated  from  the  axis,  and  the 
fourth  part  in  electric  communication  with 
this  axis.  These  discs  make  one  revolution 
per  minute.  By  joining  one  of  the  wires  of 
the  pile  being  tested  with  the  axis,  and  the 
other  with  a  spring  grazing  the  circumfer¬ 
ence  of  the  disc,  the  pile  can  be  put  in  short 
circuit  for  fifteen  seconds  per  minute,  and 
thus  two  piles  can  be  compared  with  great 
accuracy. — Genie  Civil. 


SLATING  FOR  SLATERS. 

BY  E.  D. 

Pitch  of  Roofs — Names  of  Parts — Method  of 
Determining  Lap  and  Gauge— Preparing 
— Nailing — Table. 

Pitch  of  Roofs. — The  pitch,  or  inclination 
of  sides,  of  roofs  for  slates  of  different  sizes 
is  as  follows  :  For  large  slates — inclination 
of  sides  of  roof  to  horizon,  22° ;  for  ordinary 
slates — inclination  of  sides  of  roof  to  horizon, 


nail-hole)  and  the  lap.  For  example,  with 
“  ladies  ”  (IS  in.  X  8  in.)  nailed  at  the  head, 
16  in.  less  1  in.,  the  distance  from  nail -hole 
to  head  =  15  in.,  less  3  in.  lap  =  12  in., 
divided  by  2  =  6  in.  gauge,  or  half  the 
difference,  measuring  from  nail-hole  and  the 
lap.  When  slates  are  nailed  near  the  centre, 
the  lap  is  the  distance  between  the  tail  of 
any  course  and  the  head  of  the  course  next 
but  one  below,  and  the  gauge  is  equal  to 
half  the  difference  between  the  lap  and 
the  full  length  of  the  slates.  Thus,  with 
“  countess  ”  slates  (20  in.  X  10  in.)  nailed 
near  the  centre,  the  lap  being  3  in.,  the 

gauge  is  ^  =  84  in. 

Preparing  Slates.— The  slates  are  first 
carefully  squared  to  size  (except  the  heads), 
the  edges  straightened,  each  punched  with 
two  nail-holes,  and  the  whole  sorted,  the 
broken  ones  being  used  for  eaves,  etc. 

Nailing  Slates. — In  nailing  slates  near 
the  head,  the  nail-holes  are  punched  at 
about  an  inch  from  the  head,  and  the  tails 
of  the  course  next  but  one  above  override 
the  nail-hole  by  the  specified  lap. 


economical,  as  fewer  slates  are  required  to 
cover  the  same  area. 


Table  showing  the  Sizes  and  Weights  of 
Slates,  and  the  Number  required  for 
Roofing. 


Name  of  Slates. 

Size. 

Gauge  for  3  in.  lap 
nailed  in  centre. 

Number  of  Squares 
covered  by  1,200. 

Weight  of  1,200, 
1st  quality. 

Number  required 
to  cover  one 
square. 

Weight  per  square, 
1st  quality. 

Singles  . 

Inches 
12  X  8 

Inches 

2-8 

Cwt. 

174 

430 

Cwt. 

64 

Doubles  . 

13 

X 

6 

5 

25 

15 

480 

6 

Ladies  (small). 

14 

X 

12 

54 

50 

31 

240 

64 

„  (large). 

16 

X 

8 

64 

4’i 

25 

300 

54 

Viscountesses 

18 

X 

10 

74 

60 

36 

200 

6 

Countesses 

20 

X 

10 

84 

7'0 

40 

171 

53 

Marchionesses 

22 

X 

12 

94 

94 

55 

130 

6 

Duchesses 

24 

X 

12 

104 

100 

60 

125 

6 

Princesses 

24 

X 

14 

104 

12  I 

70 

94 

54 

Empresses 

26 

X 

16 

114 

15'i 

95 

79 

64 

Imperials 

30 

X 

24 

134 

>* 

“■f  d 

“So 

25 

48 

8 

Rags 

36 

X 

24 

164 

2-2 

40 

9 

Queens  . 

36  x  24 

164 

25 

40 

8 

664 


WORK . 


[No.  198 — December  31,  1892. 


ENLARGEMENT  OF 


THE  ILLUSTRATED  WEEKLY  JOURNAL  FOR 
ALL  MECHANICS. 

To  commence  with  No.  201,  published  Jan.  20,  1893, 
Price  One  Penny. 

On  and  after  the  above  date  Work  will  be  published  on 
Friday  instead  of  on  Wednesday 9  as  hitherto. 

BY  increasing  the  size  of  the  page  and  by  the  adoption  of 
fresh  type  each  weekly  number  of  Work  will,  it  is 
anticipated,  contain  no  less  than 

20  Fer  Cent .  More  Matter 
than  hitherto. 

As  Editor  of  the  Enlarged  Series  of  Work,  the  pub¬ 
lishers  have  been  able  to  secure  the  services  of  Mr.  P.  N. 
Hasluck,  the  well-known  author  of  many  highly  esteemed 
manuals  on  the  handicrafts,  who,  by  his  wide  and  varied 
experience  and  by  his  thorough  knowledge  of  practical  pur¬ 
suits,  is  eminently  fitted  to  conduct  the.  Journal. 

It  is  believed  that  the  change  thus  inaugurated  will  be 
regarded  with  unqualified  sat  sfaction  by  all  the  present 
readers  of  Work,  and  that  a  largely  increased  number  of 
mechanics  will  find  it  to  their  advantage  to  become  regular 
subscribers  to  the  New  and  Enlarged  Series. 

Not  only  will  Work  be  enlarged,  but  it  will  be  improved 
in  a  variety  of  other  ways.  By  its  publication  as  a  Weekly 
Newspaper  the  notes  and  news  and  other  current  matter 
in  it  will  be  absolutely  up  to  date. 

Correspondence  hitherto  published  only  under  the  head¬ 
ing  “Shop”  will,  in  the  New  Series,  be  classified  and  dealt 
with  promptly  as  soon  as  received,  so  that  queries,  etc., 
coming  to  hand  each  week  may  be 

Answered  in  the  Next  Week’s  Issue • 

The  advantage  of  this  shortened  time  between  the  receipt 
of  a  question  and  publication  of  the  answer  will  possibly 
occasion  still  greater  pressure  on  the  space  in  “Shop;’' 
but  arrangements  have  been  made  to  meet  this  satisfactorily. 

The  increased  size,  the  more  rapid  production,  and  the 
general  improvement  of  Work  will  further  add  to  its 
established  worth  as 

A  Practical  Journal  for  Practical  People 9 

and  as  a  medium  for  the  diffusion  of  information  useful  to 
those  who  take  an  interest  in  manual  occupations. 

Thus  it  will  be  seen  that  Work  will  in  the  future  even 
more  fully  than  heretofore  carry  out  its  mission  as  a  clear 
and  practical  exponent  of  the  principles  and  practice  of 
Fver*i f  Art ,  Craft ,  and  Science 

bearing  directly  or  indirectly  on  handiwork  of  a  constructive 
or  decorative  character. 

Communications  are  invited  from  readers  in  all  parts  of 
the  world  who  seek  information  or  have  facts  to  relate,  or 
©pinions  to  offer  on  any  subject  fitted  to  the  scope  of 
Work.  Brief  paragraphs  relating  to  occurrences  that  are 
thought  to  be  of  interest  to  readers  arc  also  invited  for 
publication. 

The  Weekly  Numbers  of  Work  will  still  continue  to  be 
issued  in  Monthly  Parts,  and  the  First  Part  of 
the  Enlarged  Senes  will  be  issued  Feb.  24,  price  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 

THE  NATIONAL 
FREEHOLD  LAND  SOCIETY, 

25,  Moorgate  Street ,  London ,  E.O. 

(Established  1849.) 

Interest  at  3^  per  cent.,  payable 
half-yearly,  1st  May  and  1st  Novem¬ 
ber,  free  of  Income  Tax,  on  Com¬ 
pleted  Shares  of  £30  each. 

J.  A.  FISHER,  Secretary. 


ESTABLISHED  1851. 

]g  J 12. 3ES1 13,  EJ  C  3E5L  BANK, 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  £ioo. 

STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

OW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  JF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Applv  at  the  Office  of  the  BiKKBECK  Freehold  Land 
Society,  as  above. 

The  3IRKBEGK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVBNSCROFT,  Manager. 


is  published  at  La  Dells  Sauvage,  Ludgate  Hillt  London,  at 
9  o'clock  every  Wednesday  morning,  and  should  be  obtainable 
everywhere  throughout  the  United  Kingdom  on  Friday  at  the 

latest.  _ 

TERM8  OF  SUBSCRIPTION. 

( Sent  post  free  to  any  part  of  the  world.) 

8  months,  free  by  post  . 18.  8d. 

6  months,  „  ..  ..  ~  8s.  3d. 

12  months,  „  ..  M  M  6s.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassbll  and  Company,  Limited. 


T*RM8  FOR  THIS  INSERTION  OF  ADVERTISEMENTS  IN  EACH 


Weekly  Issue.  £  b.  d. 

One  Page  -  -  -  -  •  -12  00 

Half  Page  -  --------  6  10  0 

Quarter  Page  -  •  -  -  -  -  -  -  8 12  6 

Eighth  of  a  Page  -  -  -  ---117  6 

One-Sixteenth  of  a  Page  -  -  -  -  -  -100 

In  Column,  per  inch . 0IC0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  All  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions , 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


WORK  correspondents  are  wanted  in  every  Town. 


Polytechnics.— The  distribution  of  prizes 
in  connection  with  the  educational  depart¬ 
ment  of  the  Polytechnic  in  Regent  Street 
was  held  just  previous  to  Christmas.  This 
institution  has  the  distinction  of  being  the 
pioneer  of  a  great  national  movement  to¬ 
wards  educating  mechanics  and  others  in 
technical  subjects.  Mr.  Quintin  Hogg,  the 
founder  of  the  Polytechnic,  as  it  has  been 
known  for  the  past  ten  years,  stated  that 
there  were  about  7,000  students  attending 
every  week,  and  that  the  nightly  attendance 
was  about  3,000.  There  were  in  all  500 
classes  a  week  in  eighty  different  subjects, 
including  twenty  different  trades.  In  the 
various  day  schools  there  were  800  students. 
There  were  nearly  forty  sections  connected 
with  the  social  part  of  the  institute.  The 
total  outgoings  were  about  £34,000  a  year, 
of  which  £25,000  was  contributed  by  the 
members,  and  of  that  one-third  represented 
the  holiday  trips.  The  Polytechnic  was 
nearly  self-supporting.  In  the  past,  admirable 
attempts  had  been  made  to  give  instruction 
of  all  kinds,  technical  and  other,  but  it  had 
been  reserved  for  the  Polytechnic  to  blend 
work,  recreation,  and  moral  improvement 
into  one  harmonious  scheme. 

Workmen’s  Wives. — Of  more  importance 
to  a  working  man,  or.  indeed,  any  other  kind 
of  man,  than  a  good  situation  is  a  good  wife. 
The  husband  of  such  a  wife  is  always  started 
off  in  the  morning  tidy  and  clean,  with 
something  in  his  stomach  and  something  in 
his  basket  for  use  later  on.  He  goes  to  his 
bench  and  picks  up  his  hammer  with  a  light 
heart,  knowing  that  everything  is  right  at 
home,  that  his  children  will  be  sent  off 
comfortable  and  clean,  and  in  good  time  for 
school,  and  that  a  nutritious  warm  meal  and 
bright  fireside  will  await  him  on  his  return 
home  in  the  evening.  With  some  women 


it  seems  not  to  matter  how  slender  the 
husband’s  wages  may  be  ;  so  long  as  he  is 
in  steady  work,  so  long  has  she  a  comfort¬ 
able  home  for  him,  and  even  a  few  shillings 
always  accumulating  to  buy  a  pair  of 
boots  for  Johnnie  or  a  new  frock  for 
Susie.  With  other  women  it  is  just  the 
opposite.  Who  has  not  seen  it  i  With  £3 
or  even  £4  a  week  coming  in  regularly,  such 
women  have  the  knack  of  finding  themselves 
penniless  by  about  Tuesday.  Of  course, 
these  women  drink.  Then  they  lie  a- bed  in 
the  morning  and  let  the  husband  do  for  him¬ 
self,  with  the  result  that  he  has  to  refresh 
himself  at  public-houses  on  his  way  to  the- 
shop.  When  he  returns  at  night,  which  is 
not  always  at  the  same  time,  the  unwashed 
breakfast  dishes  are  still  on  the  table,  and 
the  beds  are  still  unmade. 

People’s  Banks. — A  project  is  now  on 
foot  to  establish  in  this  country  a  system  of 
banking  which  is  said  to  have  been  produc¬ 
tive  of  much  benefit  to  the  industrial  classes 
and  small  traders  of  Belgium,  Italy,  Germany, 
and  Russia.  It  aims  not  so  much  at  assist¬ 
ing  the  workman  in  storing  up  his  savings, 
but  more  especially  at  providing  a  channel 
through  which  the  surplus  capital  of  the 
country  may  be  distributed  in  comparatively 
small  advances  to  reliable  and  trustworthy 
workmen  and  traders.  Under  such  bank¬ 
ing  arrangements  as  now  exist  in  this 
country,  the  capitalist  and  manufacturer  od. 
a  large  scale  has  no  difficulty  in  borrowing 
money ;  it  is  the  workman  in  need  of  a  small 
advance  who  finds  that,  although  there  may 
be  some  millions  of  capital  in  the  country 
waiting  for  profitable  investment,  it  is  im¬ 
possible  for  him  to  obtain  a  loan  except  at 
an  excessive  rate  of  interest,  and  he  is  driven 
to  solicit  the  aid  of  the  usurious  money-lender 
and  pawnbroker.  And  this  is  sometimes  the 
case  when  the  applicant  is  really  one  who  has 
good  security  to  offer  in  the  shape  of  build¬ 
ings  and  machinery,  and  requires  ready 
money,  it  may  be,  because  of  the  demands 
of  increasing  business.  Richard  Tangye  has 
recorded  how  he  and  his  brothers  found  their 
business  increasing  too  rapidly  for  their 
limited  capital,  and,  with  their  order-book 
full  of  contracts,  made  an  application  to 
their  hankers  for  a  modest  advance.  The 
manager  of  the  bank  promptly  declined  to 
advance  a  penny.  The  proposed  banks  as 
described  by  Mr.  Egmont-IIake,  one  of  the 
promoters,  would  be  founded  on  the  limited 
liability  principle,  either  in  connection  with 
other  small  banks  or  with  some  large  central 
bank.  Deposits  would  be  received  either  as 
simple  deposits  bearing  interest,  or  as  weekly 
instalments  towards  shares.  One  of  the 
distinctive  features  of  the  project  is  that 
“  certificates  ”  or  bank-notes  would  be  issued 
for  5s.,  10s.,  £l,  and  higher  amounts,  payable 
on  demand,  and  clients  would  be  expected 
to  draw  all  the  cash  they  required  in  this 
paper  money.  This  would  naturally  be  a 
source  of  profit  to  the  bank,  for  so  long  as 
the  bank-note  was  in  circulation  the  money 
which  it  represented  would  be  employed 
by  the  bank  in  profitable  investments.  In 
choosing  their  clients,  the  managers  would 
give  the  preference  to  honest,  reliable  people 
who  could  show  that  they  were  engaged  in’ 
or  could  start  a  sound  business,  however 
small,  yielding  a  fair  profit.  It  is  obvious 
that  extreme  care  would  have  to  be  exercised 
in  estimating  the  risks  incurred  in  such 
transactions,  and  a  reasonable  doubt  may  be 
felt  as  to  tbe  possibility  of  providing  loans 
on  terms  which  would  "be  less  exacting  than 
those  of  the  “  usurious  money-lender,”  with¬ 
out  entering  into  disastrous  speculations. 
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READILY-MADE  FERN  OR  FLOWER 
TABLE. 

BY  C.  MAYNARD  WALKER. 

A  very  old  and  still  prevailing  fashion  of 
having  a  few  growing  plants  in  the  window 
of  a  room  is,  to  my  mind,  a  very  desirable 
one,  whether  it  be  in  the  drawing-room  of 
the  rich  or  the  humble  parlour  of  the  poor  ; 
and  thinking  of  this,  one  cannot  fail  to 
notice  the  persistence  with  which  the  gene¬ 
rality  of  people  stick  to  the  ancient  and 
somewhat  ugly  flower-pot,  with  its  attendant 
inconveniences  in  the  shape  of  a  saucer  to 
catch  drainage  water  therefrom,  and  awk¬ 
wardness  of  its  shape,  to  say  nothing  of  the 


Fig.  2.— Panel. 


facility  with  which  the  whole  affair  can  be 
toppled  over  :  this  peculiar  property  being 
somewhat  increased  when  the  well-culti¬ 
vated  .plant  arrives  at  a  bushy  and  well- 
developed  stage.  If,  then,  any  apology 
were  needed  in  submitting  the  above  design 
to  the  reader,  it  would  be  that  it  attempts 
to  render  window  gardening  on  a  very  small 
scale  much  more  convenient  than  with  the 
ordinary  flower-pot ;  and  at  the  same  time 
to  provide  a  piece  of  furniture — I  trust  not 
utterly  devoid  of  beauty.  It  will  be  found 
very  easy  to  make  up  by  anyone  who  is 
handy  with  fret-saw  and  glue-pot ;  for  they 
are  practically  the  only  tools  required,  except 
for  the  one  job  of  soldering  in  the  top  tray. 
Fig.  1  represents  the  fern  table,  as  made  up  by 
the  writer,  and  the  illustration  is  taken  from 
a  photo  of  the  article  itself ;  it  measures 
35  in.  in  height  by  17  in.  across  the  hex¬ 
agonal  top,  and,  with  the  exception  of  the 
legs,  which  are  bamboo  canes,  is  cut  from 
J  in.  pine.  The  construction  will  not  need 
any  very  lengthened  description,  and  by 
those  familiar  with  such  work  might  well 
be  made  up  from  the  illustration  ;  but  for 
the  sake  of  those  who  may  be  beginners,  a 
few  details  must  be  explained.  Assuming, 
then,  that  the  worker  has  got  a  sufficiency 
of  i  in.  pine  planed  on  both  sides,  six 
panels  (Fig.  2)  will  need  to  be  cut ;  stick 
the  pattern  on  to  a  piece  of  wood  and  cut 
a  stock  wood  pattern,  from  which  the  re¬ 
quired  number  of  copies  should  be  obtained 
by  anyone  of  the  multiplying  dodges  well 
known  to  almost  every  fret-worker.  It  is  a 
good  plan  to  cut  the  mitres  on  the  ends  of 
these  panels  before  cutting  out  the  outlines, 
the  risk  of  breaking  or  spoiling  being,  of 
course,  so  much  the  less.  When  these 
panels  are  all  cut  out,  lay  them  face  down¬ 
wards  on  a  flat  board  or  other  surface,  and 
support  both  ends  of  each  panel  by  small 
ledges  of  wood  of  uniform  thickness  (ordi¬ 
nary  thick  matches  will  do),  and  then  push 
out  the  ivy  spray  flush  with  the  board,  and 
apply  some  hot  glue  to  the  edges  of  the 
leaves  at  the  back.  Leave  these  to  set,  and 
the  panels  are  now  semi-inlaid,  and  ready 
for  joining  to  table  top,  which  is  made  by 
first  gluing  together  two  widths  of  the 
pine,  and  then  marking  off  a  hexagon, 
having  sides  8|  in.  equally  ;  this  is  done  by 
marking  a  circle  having  a  radius  of  8£  in., 
and  with  the  compasses  pointing  off  this 


distance  all  round,  the  wood  being  cut  true 
to  line  between  these  points.  The  panels 
are  then  glued  on  ;  and  should  the  worker  be 
unfortunate  enough  to  make  any  misfits, 
they  may  be  partially  remedied  before 
painting  by  fitting  up  with  plaster-of- Paris 
and  thin  hot  glue.  The  lower  shelf  of 
table  is  cut  from  a  9  in.  circle,  the  outer 
curves  being  described  from  the  circum¬ 
ference  of  a  7  in.  circle  divided  into  twelve 
points,  a  half  circle  being  drawn  from  each 
point.  There  will  be  eight  of  the  scrolls 
required,  four  of  which  are  glued  to  the 
inner  sides  of  the  legs  as  spurs,  and  four  on 
lower  shelf,  between  the  legs.  The  latter 
are  easily  bent  to  the  required  shape  by 
holding  them  over  the  heat  of  a  gas  or 
lamp  flame,  and  bending  them  with  the 
hands  ;  four  equidistant  holes  are  drilled  to 
receive  the  legs  through  the  shelf  and  the 
table  top,  and  a  good  deal  of  trouble  is 
saved  by  temporarily  fixing  some  wire  pins 
at  the  points  where  the  shelf  will  rest,  to 
support  the  same  when  putting  together. 
To  enable  the  joints  of  the  bamboo  to  go 


which  will  set  harder  than  the  wood, and  be 
easily  bevelled  off.  Care  must  be  taken 
that  the  legs  are  exactly  the  same  length 
and  shape,  and  the  fitting-up  should  not  be 


B 

Fig.  3.— A,  Scroll  for 
Lower  Shelf  and 
Legs ;  B,  Half 
Plan  of  Lower 
Shelf. 


done  all  at  once.  Fix  the  legs  to  shelf 
and  top  first,  fitting  the  scrolls  and  cross¬ 
pieces  together  later  on.  Use  a  flat  and 
true  surface  when  setting  up  the  legs.  A 
zinc  tray  must  be  fitted  to  the  top,  and  the 
joints  made  water-tight.  The  whole  may 
then  be  painted,  or  Aspinalled,  to  suit  one’s 
taste.  When  planting  the  fern,  a  few  small 
rough  pieces  of  clinkers  or  coke  should  be 
laid  upon  the  zinc,  which  will  provide  all 
the  drainage  required.  Strips  of  ivy  should 
be  under-pianted  at  the  same  time  ;  the  soil 
should  be  kept  moist,  and  if  the  conditions 
of  atmosphere  are  at  all  favourable,  success¬ 
ful  growth  should  result.  I  may  mention 
that  the  fern  in  the  photo  is  part  of  one 
which  has  been  three  years  in  an  ordinary 
bay  window,  and  with  the  ivy  makes  an 
evergreen,  and  to  me  pleasing  effect.  I 
trust  that  all  who  may  make  up  the  design 
may  be  satisfied  with  their  labours  and 
equally  successful. 


FILAMENTS  OF  INCANDESCENT 
LAMPS. 

On  several  occasions  it  has  been  proposed 
to  protect  the  filaments  of  incandescent 
lamps  against  rapid  wear  by  covering  them 
with  a  coating  refractory  and  tenacious  at 
the  highest  temperatures.  Silicon, _  boron, 
carburets,  have  all  been  suggested  in  turn. 
A  German  patent,  conceded  to  Mr.  Rotten, 
regards  the  same  object.  The  filament  is 
composed  of  a  piece  of  carbon  and  an  in¬ 
fusible  sheath  of  phosphate  or  carbo-phos- 
phate  of  iron,  platinum,  iridium,  palladium, 
molybdene  chrome,  manganese,  wolfram. 
This  sheath  is  formed  by  exposing  the 
filament,  brought  to  incandescency  by  an 
electric  current,  to  the  steam  from  sub¬ 
stances  capable  of  forming  phosphates. — 
Moniteur  Industrie l. 


thiough  the  shelf,  the  holes  are  necessarily 
larger  than  the  smaller  part  of  the  cane, 
rendering  a  glued  joint  almost  impossible  ; 
so  an  equally  strong  job,  and  neater  when 
finished,  may  be  made  by  joining  these 
together  with  plaster  -  of  -  Paris  and  glue, 


For  the  preservation  of  plants  in  their 
natural  form  and  colour,  a  solution  of  thirty 
grains  of  salicylic  acid  in  one  quart  of 
water  is  recommended  by  the  curator  of 
the  Paris  Museum  of  Natural  History. 
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HAND-  WORKING  OF  SPECULA  FOE 
THE  NEWTONIAN  TELESCOPE. 

BY  EDWARD  A.  FRANCIS. 

'Testing  the  Curve  of  the  Speculum  (6)  by  the 
Aid  of  the  Test-tube  —  Silvering  the 
Glass. 

Mr.  Mudge,  a  celebrated  telescope  maker, 
thus  described  his  plan  of  testing  specula  in 
the  tube : — 

“In  order  to  examine  my  telescope,  I 
made  on  a  piece  of  copper  and  on  a  black 
ground  six  lines  .  .  ._  of  gold  figures, 

each  line  of  figures  differing  in  magnitude 
— from  the  smallest  that  could  be  distinctly 
made  to  those  of  about  in.  long.  .  .  . 
Of  two  instruments  of  the  same  power,  that 
which  could  make  out  the  least  order  of 
figures  would  be  the  best  telescope.  Such  a 
plate  I  caused  to  be  fixed  up  for  experi¬ 
ments  against  the  top  of  a  steeple  about 
300  yards  north  of  my  house  ;  and  it  will 
serve  to  give  some  idea  of  the 
distinctness  with  which  very  small 
figures  could  be  made  out  at  that 
distance  by  saying  that,  in  a  clear 
state  of  the  air  and  with  the  sun 
behind  me,  with  a  telescope  of 
18  in.  focal  length  I  have  seen 
the  legs  of  a  small  fly  and  the 
shadows  of  them  with  great 
precision  and  exactness.” 

Another  speculum  maker  ex¬ 
amined  the  marks  on  a  distant 
watch-dial ;  a  third  the  print  of 
an  open  newspaper  ;  a  fourth  the 
sun’s  reflection  in  the  ball  of  a  mercurial 
thermometer  fixed  at  100  yards  distance. 

“  When  I  view  this  ball  in  the  telescope,” 
ihe  wrote,  “  if  the  figure  of  the  metal  (specu¬ 
lum)  be  good,  I  see  a  perfectly  round  and 
well-defined  artificial  star.” 

The  virtue  of  each  of  these  tests  by  ex¬ 
amination  of  distant  minute  objects  rested 
on  the  fact  that  in  the  Newtonian]  telescope 
spherical  aberration  only  has  to  be  dealt 
with.  If  in  the  magnified  image  there 
appear  any  false  colour  (chromatic  aberra¬ 
tion),  the  defect  cannot  be  in  the  specula, 
but  must  be  in  the  eye-piece,  and  any  remedy 
lor  colour  must  be  there  applied.  So  that, 
assuming  a  quite  flat  newspaper  sheet  to  be 
exposed  in  broad  sunlight  at  a  considerable 
distance  from  the  test-tube,  the  speculum 
will  be  good  if  every  letter  of  the  print  from 
centre  to  edge  of  the  field  of  view  be  sharply 
defined.  But  if,  when  the  letters  at  the 
centre  of  the  field  are  in  sharp  focus,  those 
at  the  edge  are  misty  and  confused,  or  vice 
versa,  then  the  figure  of  the  speculum  is 
defective — that  is,  of  course,  assuming  the 
mirrors  to  be  in  correct  adjustment. 

What  exactly  may  be  the  cause  of  the 
defect  can  be  ascertained  by  the  use  of 
screens,  made  of  sheet  metal  or  card,  cut 
•similarly  to  the  sketches  a,  b,  and  c  in 
Fig.  43. 

The  screen,  a,  being  placed  centrally  over 
the  front  of  the  speculum,  will  shut  away 
all  but  the  edge  zone  of  the  reflecting  sur¬ 
face.  Consequently,  the  focal  image  will  be 
formed  by  rays  reflected  only  from  that  zone. 
This  image  should,  with  patient  care,  be 
accurately  focussed,  so  that  every  detail  of 
the  test  object  stands  out  clean  cut.  Then 
screen  a  being  gently  removed,  and  screen  c 
substituted,  the  image  reflected  by  this  edge 
zone  will  be  superseded  by  one  reflected 
only  from  the  centre.  Without  disturbing 
the  adjustment  of  the  eye-piece,  it  can  easily 
be  seen  if  this  new  image  be  in  perfect  focus. 
If  not,  the  adjustment  necessary  to  bring  it 
into  focus  will  indicate  whether  the  centre 
rays  are  longer  or  shorter  than  those  from 


the  edge.  If  it  be  necessary  to  move  the 
eye-tube  outwards,  the  rays  are  evidently 
too  long,  and  vice  versd. 

A  little  consideration  will  show  that  a 
speculum  having  the  centre  rays  longer  than 
those  from  the  edge,  when  in  use  in  the 
telescope,  will  possess  the  figure  either  of 
the  oblate  sphere  or  sphere,  and  must  be  cor¬ 
rected  to  the  parabola  accordingly.  If,  on 
the  contrary,  it  be  found  that  the  outer  rays 
are  longer  than  the  inner,  the  figure  will  be 
hyperbolic,  and  will  need  very  careful  at¬ 
tention  to  save  it.  With  a  parabolic  mirror 
in  the  telescope  the  rays  would  be  all  of 
equal  length,  and  the  eye-piece,  when  in 
adjustment  for  any  part  of  the  reflecting 
surface,  would  be  in  adjustment  every 
part. 

These  remarks  apply  equally  to  the  ob¬ 
servation  of  a  celestial  body,  but  the  distant 
newspaper  is  a  more  simple,  and  at  the  same 
time  very  severe,  test.  But  the  final  test 
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Fig.  43.— Perforated  Screens  for  use  in  the  Test-tube 

must  be  stellar,  and  here  fresh  experiments 
may  be  applied. 

With  a  quite  perfect  speculum,  a  star, 
at  focus,  appears  as  a  minute  disc,  sur¬ 
rounded  with  one  or  more  exquisitely  fine 
concentric  rings,  called  diffraction  rings. 
Neither  the  disc  nor  the  rings  have  any  real 
physical  existence,  a  star  being  too  far  dis¬ 
tant  to  show  any  appreciable  body.  Indeed, 
the  larger  the  telescope  used,  given  equal 
perfection  of  workmanship,  the  smaller  the 
star  appears. 

At  focus,  then,  a  star  is  practically  a  bright 
point,  but  if  the  eye-piece  be  pushed  in¬ 
wards  or  pulled  outwards,  this  disc  at  once 
expands,  and  by  examination  of  the  disc  of 
expansion  it  may  be  detected  where  a  specu¬ 
lum  is  defective. 

If  the  mirror  be  quite  perfect,  and  the 
eye-piece  be  pushed  inwards  for  1  in.,  and 
then  brought  back  to  focus  and  pulled  out¬ 
wards  for  1  in.,  the  area  of  expansion  will  in 
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Fig.  44.— Speculum  suspended  in  the  Silvering 
Bath  (Section). 

both  instances  present  precisely  the  same 
appearance — namely,  an  illuminated  circle 
with  a  dark  spot  (the  shadow  of  the  flat)  in 
the  centre ;  but  if,  when  the  eye-piece  be 
pushed  inwards,  instead  of  the  dark  central 
spot  there  be  a  bright  central  spot,  it  may 
be  known  that  the  centre  rays  are  too  long, 
and  that  the  figure  is  of  the  oblate  sphere 
or  the  sphere.  Contrarily,  if  the  bright 
centre  appear  only  when  the  eye-piece  is 
pulled  outwards,  the  edge  rays  are  too  long, 
and  the  figure  that  of  the  hyperbola. 

The  old  speculum  maker  had  this  advan¬ 
tage  in  these  methods  of  testing  over  the 
modern  workman — that  he  could  at  any 
moment,  without  the  labour  of  silvering, 
test  his  bright  metallic  surface  ;  but  a  great 
deal  of  testing,  even  in  the  tube,  can  be  done 
with  unsilvered  glass,  which  reflects  with  a 
peculiarly  exquisite  delicacy  the  faint  colour¬ 


ings  of  the  planets  and  the  sharp  light  and 
shadow  of  the  moon.  When  necessary,  a 
thin  film  of  silver  (10  grs.  or  12  grs.  only) 
should  be  deposited  for  the  final  testing ; 
and  this  process  of  silvering  only  now  re¬ 
mains  to  be  dealt  with. 

I  give  that  method*  which,  after  much 
experiment,  I  finally  adopted  for  use. 

The  necessary  materials  are :  _  Potash 
(pure  by  alcohol),  aqua  ammonia,  nitric  acid, 
silver  nitrate,  alcohol  (pure),  loaf-sugar 
(pure),  distilled  (or  rain)  water. 

These  are  made  up  into  four  solutions,  in 
the  following  proportions  : — 

(a)  The  Silver  Solution :  Silver  nitrate, 
50  grs. ;  distilled  water,  2  oz.  fluid. 

(b)  The  Potash  Solution :  Potash  (pure  by 
alcohol),  50  grs.;  distilled  water,  2  oz.  fluid. 

(c)  Aqua  Ammonia. 

(d)  The  Reducing  Solution:  Loaf-sugar, 
840  grs.;  nitric  acid,  39  grs.;  alcohol  (pure), 
25  drs.;  distilled  water,  300  grs. 

Mix,  and  make  up  to  25  oz.  fluid 
with  distilled  water,  which  may, 
in  town,  be  purchased  from  the 
chemist. 

Two  glass  or  earthenware  dishes 
must  be  provided,  each  a  little 
larger  in  diameter  than  the  specu¬ 
lum,  and  about  2  in.  deep. 

Cement  a  piece  of  wood  firmly 
with  pitch  to  the  back  of  the 
speculum,  so  that  it  may  be  sus¬ 
pended  face  downwards  ■  within 
either  dish  (Fig.  44).  The  dishes 
should  be  thoroughly  cleansed. 

With  nitric  acid  and  a  little  pad  of  cotton¬ 
wool  wash  the  speculum  surface,  and  then, 
in  one  of  the  dishes,  immerse  it  to  a  depth 
of  I  in.  in  distilled  water.  Rock  the  dish 
slightly.  Remove  the  speculum,  and  examine 
the  surface.  If  it  be  covered  with  an  un¬ 
broken  film  of  water  it  is  chemically  clean, 
and  may  be  re-immersed,  and  left  till  the 
other  bath  is  prepared. 

Put  aside  in  a  phial  one-tenth  part  of  the 
silver  solution  (a),  and  pour  the  remaining 
nine-tenths  into  the  second  dish.  Add  aqua 
ammonia  drop  by  drop.  A  precipitate  will 
form,  and  disappear  as  the  ammonia  is 
slowly  added  and  stirred  in  with  a  glass  rod. 
Then  add  the  potash  solution  (b).  Again  a 
precipitate  will  appear,  and  again,  drop  by 
drop,  ammonia  must  be  added  to  remove  it. 
But,  throughout,  the  less  the  quantity  of 
ammonia  used  the  more  durable  will  be  the 
silver  film. 

The  bath  being  clear,  take  the  tenth  part 
of  the  silver  solution  that  was  set  aside,  and 
with  great  care  add  just  so  much  as  will 
bring  the  colour  of  the  bath  to  a  warm 
saffron  without  causing  any  precipitate  to 
appear,  for  the  transparency  of  the  bath 
must  not  be  destroyed.  Add  distilled  water 
until  the  bath  is  in  sufficient  quantity  to 
permit  the  speculum  to  be  immersed  to  the 
depth  of  about  \  in. 

Finally,  add  4  drs.  (fluid)  of  the  reducing 
solution  (d),  and  stir  until  the  colour  changes 
from  warm  saffron  to  a  pale  pink.  Then 
transfer  the  speculum  from  the  other  dish, 
and  lower  it  into  the  new  bath  slantwise,  so 
as  to  avoid  air-bubbles. 

The  colour  will  proceed  to  change  from 

Eink  to  brown,  and  from  brown  to  black.  A 
eavy  film  of  silver  will  be  thrown  to  the 
surface,  and  in  a  short  time,  varying  with 
the  temperature,  it  will  be  noticed,  on 
moving  the  surface  film  with  a  glass  rod, 
that  the  bath  has  become  muddy  and 
turbid. 

The  speculum  should  then  be  raised,  and 

*  Brashear’s. 
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ill  be  found  to  be  coated  with  an  unbroken 
m  of  pure  silver. 

SThis  film  should  be  first  swilled  gently 
ith  ordinary  water,  and  then,  for  a  time, 
ith  distilled  or  rain  water,  but  thereafter 
Ot  at  all  tampered  with  until  it  be  quite 
ry,  when  it  may  be  polished  lightly  with  a 
ttle  pad  of  soft  chamois  leather,  stuffed 
ith  loose  cotton-wool,  and  touched  with 
le  finest  rouge.  The  polishing  should  be 
one  with  a  tiny  spiral  stroke. 

The  thickness  of  the  silver  thus  deposited 
as  been  calculated  to  be  not  more  than  one 
■vo-hundred-thousandth  part  of  an  inch,  so 
lat  it  demands  light  handling,  but  it  is 
urprisingly  hard,  and  will  last  for  years 
loth  proper  care. 

The  flat  will,  of  course,  be  silvered  by  the 

Same  process,  using  solutions  made  in 
mailer  quantity,  but  of  the  same  propor- 
ional  strength.  The  quantities  I  have 
iven  are  for  about  twenty  square  inches  of 
urface.  The  reducing  solution  is  better  if 
nade  and  kept  in  stock,  but  the  others  will 
leed  to  be  each  time  freshly  prepared. 

The  silvering  is  best  performed  in  a  warm 
oom,  in  which  all  the  materials,  speculum, 
vater,  and  dishes,  have  been  left  standing 
lufficiently  long  to  be  of  the  same  tem- 
lerature. 


THE  MAKING  OF  THE  BRITISH  FLAG. 

It  may  surprise  the  reader  to  be  informed 
that  one  of  the  rarest  sights  in  this  country 
is  a  properly  designed  British  flag ;  yet  such 
is,  strange  to  say,  the  fact.  The  weak  point 
of  nearly  every  flag  that  flies  in  our  streets, 
on  our  yachts  and  merchant  ships,  on  our 
public  buildings,  and  at  our  fetes  and  re¬ 
joicings,  is  that  part  of  it  which,  because  it 
symbolises  the  union  of  England,  Scotland, 
and  Ireland,  is  known  as  the  “Union.”  This 
Union  is,  of  course,  properly  constructed  in 
all  the  flags  used  by  the  Royal  Navy,  and  in 
some  of  those  used  by  the  Army ;  but  the 
Merchant  Service  uses  generally  a  conven¬ 
tional  and  meaningless  substitute  for  it,  and 
has  become  so  entirely  accustomed  to  the 
vicious  practice,  that  mercantile  flag-makers 
have  long  since  positively  ceased  to  keep 


Fig.  1.— Incorrect  Union. 


correct  British  flags  in  stock,  and,  unless 
specially  ordered  to  make  or  procure  them, 
invariably  supply  incorrect  ones. 

This  anomalous  state  of  things  would  not 
be  suffered  in  any  country  save  ours.  Every 
country  has  its  proper  pattern  of  flag,  and  all 
other  patterns  are  improper  and  illegal ;  and 
every  Government,  save  our  own,  enforces  the 
law  upon  the  subject,  and  insists  that  people 
who  use  and  claim  the  protection  of  the 
national  flag  shall  take  the  trouble  to  see 
that  the  bunting  which  they  fly  is  of  the 
rescribed  design.  We  are  less  strict.  There 
as  been  no  recent  case  of  seizure  of  an  im¬ 
properly  designed  British  flag;  and  although, 
in  peace  time,  the  matter  is  not  really  of  any 
great  practical  importance,  it  is  somewhat 
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disgraceful  that  a  country  possessing  so 
glorious  and  significant  a  flag  as  ours  should 
not  be  at  pains  to  maintain  it  intact.  In 
war  time  the  matter  would  rapidly  assume 
great  significance,  and  merchant  shipowners 
might  easily  suffer  severely  for  their  present 


Fig.  2.— Incorrect  Union. 


laxity.  Our  men-of-war  can  only  be  ex¬ 
pected  to  recognise  friendly  ships  by  examin¬ 
ing  their  flags.  If  the  flags  be  correct,  they 
will  naturally  claim  and  receive  the  protec¬ 
tion  to  which  they  are  entitled  ;  if  they  be 
incorrect,  the  men-of-war  will  be  suspicious. 
False  flags  are  often  hoisted  for  deceptive 
purposes,  and  in  war  time,  a  naval  captain 
seeing  an  obviously  incorrect  British  flag 
flying,  might,  in  certain  circumstances,  treat 
it  as  a  device  of  the  enemy.  Such  a  case 
occurred  more  than  ODce  in  the  old  wars. 
In  one  instance,  a  French  vessel,  hoping  to 
deceive  a  British  frigate,  hoisted  what  she 
supposed  to  be  British  colours  ;  but  the 
British  captain  at  once  detected  in  them 


Fig.  3. — Tne  Correct  Union. 


one  of  the  usual  inaccuracies,  and,  instead 
of  permitting  the  Frenchman  to  get  away, 
went  after  him,  captured  him,  and  brought 
him  in  triumph  into  port. 

The  faults  are  nearly  always  in  the  com¬ 
position  of  the  Union,  which  fills  the  upper 
near-quarter  of  every  British  ensign,  be  it 
white,  blue,  or  red,  and  which,  it  may  be 
admitted,  is  a  design  of  some  considerable 
complexity. 

Two  incorrect  forms  of  this  Union  are 
very  common,  and  are  shown  in  Figs.  1 
and  2.  In  these  cuts,  according  to  the  ordi¬ 
nary  heraldic  convention,  the  red  portions 
are  indicated  by  perpendicular,  and  the  blue 
by  horizontal,  lines  of  shading.  In  Fig.  1 
the  designer  makes  several  mistakes.  He 
assumes,  for  example,  that  the  red  and  white 
crosses  on  the  one  hand,  and  the  edgings  of 
them  on  the  other,  are  of  equal  width,  and 
that  there  is  a  bald  and  unmeaning  regu¬ 
larity  about  the  four  quarters  of  the  Union. 
This  flag  (Fig.  1)  embodies  the  forms  of  error 
which  are  commonly  made  in  pictures, 
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coloured  advertisements,  etc.,  and  by  the 
most  ignorant  and  incompetent  class  of  flag- 
makers.  Fig.  2  shows  the  errors  which  are 
generally  introduced  by  the  flag-makers  who 
supply  bunting  to  the  merchant,  navy,  and  to 
popular  festivals  and  rejoicings.  Here  the 
mistakes  are  not  so  obvious,  though  they 
are  just  as  gross  as  in  Fig.  1.  The  red  and 
blue  crosses,  or  saltires,  are  made  of  different 
widths  ;  but  they  are  not  made  of  proper 
proportions,  neither  are  they  in  their  proper 
positions  ;  and,  similarly,  the  white  edgings 
of  the  saltires  are  improperly  varied.  This 
Union  (Fig.  2)  would  doubtless  satisfy  the 
critical  eyes  of  nine  British  subjects  out  of 
ten,  but  anyone  who  wall  take  the  trouble 
to  compare  it  with  the  real  and  genuine 
Union  Jack  (Fig.  3)  will  at  once  see  that 
the  two  are  not  alike,  and  as  he  more  care¬ 
fully  examines  them,  he  will  become  con¬ 
scious  of  a  score  of  little  differences  between 
them. 

In  order  to  understand  wThat  the  Union 
should  be,  the  reader  should  bear  in  mind 
exactly  what  it  is  intended  to  represent. 
Of  this  the  following  is,  probably,  the  true 
history : — 

The  original  English  flag  was  the  red 
upright  Cross  of  St.  George  upon  a  white 
ground.  In  early  ages,  when  our  kings 
had  pretensions  to  the  crown  of  France, 
there  seems  to  have  been  a  favourite  French 
flag,  composed  of  an  upright  white  cross 
upon  a  blue  ground  or  held.  Whether  we 
ever  actually  and  deliberately  incorporated 
it  with  our  own  flag  is  not  quite  certain, 
but  one  of  the  theories  to  account  for  the 
broad  white  edging  now  surrounding  the 
St.  George’s  Cross  in  the  present  Union  is 
that  it  represents  the  upright  white  cross 
from  this  old  French  flag.  That,  however, 
is  not  absolutely  established  as  correct.  All 
that  is  established  is  that  this  particular 
white  edging  is  of  a  character  and  signi¬ 
ficance  different  from  those  of  the  narrow 
white  edging,  or  “  fimbriation,”  which  is 
seen  elsewhere  in  the  Union,  and  which  is 
merely  a  heraldic  device  for  the  avoidance 
of  the  placing  of  one  colour  upon  another, 
it  being  a  heraldic  canon  that  “colour” 
(red,  blue,  etc.)  must  not  be  imposed  upon 
colour,  or  “  metal  ”  (gold,  or  yellow  as  repre¬ 
senting  it,  and  silver,  or  white  as  representing 
it)  upon  metal. 


Fig.  5.— The  White  Ensign. 


When  the  union  with  Scotland  was 
effected,  the  problem  arose  how  best  to 
blend  our  red  Cross  of  St.  George  (on  a 
white  field)  with  the  white  diagonal  cross, 
or  “  saltire,”  of  St.  Andrew  (on  a  blue  field). 
The  difficulty  was  met  by  taking  the  Scotch 
flag,  and  overlaying  it  with  the  red  Cross  of 
St.  George  edged  with  white,  and  for  nearly 
two  centuries  (1606-1801),  with  brief  inter¬ 
vals,  the  result  was  the  Union.  When,  in 
1801,  Ireland  was  also  admitted,  a  further 
change  had  to  be  made.  It  was  decided  to 
adopt,  as  representative  of  Ireland,  a  red 
diagonal  cross,  or  saltire.  This  is  improperly, 
though  generally,  called  St.  Patrick’s  Cross. 
St.  Patrick  had  no  cross.  The  saltire  comes 
from  the  arms  of  the  family  of  the  Fitz¬ 
geralds.  This  was  blended,  by  a  process  of 
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“interchanging,”  with  the  white  saltire  of 
St.  Andrew  —  that  is,  that  while  in  one 
corner  of  the  Union  a  certain  position  was 
given  to  Scotland,  in  the  diagonal  corner 
the  corresponding  position  was  given  to 
Ireland.  But  since,  as  has  been  already 
said,  the  imposition  of  red  upon  blue  is 
not  heraldically  permissible,  a  narrow  white 
edging,  or  “  fimbriation,”  had  to  be  intro¬ 
duced  to  prevent  the  red  Irish  saltire  from 
coming  into  immediate  contact  with  the 
blue  Scottish  background. 

Having  thus  cleared  the  way  historically, 
we  may  proceed  to  point  out  what  are  the 
proper  proportions  of  the  various  parts  of 
the  Union,  and  how  it  should  be  con¬ 
structed. 

The  best  way  for  an  amateur  to  go  to 
work  is  to  begin  by  making  a  paper  pat¬ 
tern  of  his  Union.  All  our  flags  are  twice 
as  long  as  they  are  broad.  We  will  sup¬ 
pose  that  the  Union  is  to  be  of  12^  square 
feet  superficies.  The  paper  pattern  must, 
in  that  case,  be  a  right-angled  parallelo¬ 
gram,  measuring  60  in.  X  30  in.  (5  ft.  X  2^  ft. 
=  12j  square  feet).  Let  aobp  (Fig.  4)  be 
such  a  parallelogram,  and  let  it  be  marked 
out  in  pencil,  like  the  diagram,  in  such  a 
manner  that — 

Distance  between  parallels  r  z  and  CD  =  6  in. 

,,  „  „  R  z  and  A  B  =  3  „ 

„  „  „  A  b  and  e  f  =  2  „ 

„  ,,  ,,  e  f  and  c  D  =  1  „ 

„  „  „  a  p  and  k  l  =  10  „ 

,,  „  „  k  h  and  mn  =  10  ,, 

„  ,,  „  M  n  and  o  b  =  10  „ 

,,  ,,  g  h  and  I  j  =  6  „ 

„  ,,  „  Kl  andSH  =  2,, 

„  „  „  I  J  and  mn  =  2  „ 

,,  „  „  V  Y  and  P  B  =  25  „ 

„  „  „  ao  and  s  t  =  27  „ 

This  diagram  now  gives  all  the  necessary 
proportionate  indications  for  the  completed 
Union,  as  shown  in  Fig.  3,  but  when,  pre¬ 
vious  to  being  sewn  together,  the  pieces  are 
cut  out  of  white,  red,  and  blue  bunting, 
allowance  must,  of  course,  be  made  for 
“  turning  over.”  This,  however,  anyone 
accustomed  to  the  use  of  the  needle  will 
understand.  Having  been  otherwise  fin¬ 
ished,  the  Union  should  have  a  band  of 
double  canvas,  about  1  in.  broad,  strongly 
sewn  to  it  along  the  edge,  a  o  ;  and  sewn 
within  this  canvas  should  be  a  cord,  the 
ends  of  which  hang  out  at  A  and  o  respec¬ 
tively,  for  attachment  to  the  halyards,  by 
which  the  flag  is  ultimately  to  be  hoisted. 
The  relative  proportions  of  all  Unions, 
whether  they  be  for  use  alone  or  for  use 
in  the  cantons  of  ensigns,  should  be  as 
given  above. 

In  making  British  ensigns— i.e.,  flags  with 
the  Union  in  the  canton,  or  upper  near¬ 
corner — there  is  not  much  beyond  what  has 
already  been  said  to  be  borne  in  mind.  The 
length  of  the  entire  ensign  must  always  be 
to  the  breadth  as  2  is  to  1.  The  Red  Ensign, 
which  is  used  by  the  Merchant  Service  and 
by  ordinary  yachts  and  pleasure  craft,  has  a 
red  field,  and  in  the  corner  a  Union  of  one- 
quarter  of  the  superficies  of  the  whole  flag. 
The  Blue  Ensign,  which  is  used  by  certain 
yachts  and  by  the  Royal  Naval  Reserve,  is 
of  the  same  pattern  as  the  Red  Ensign,  ex¬ 
cept  that  the  field  is  blue.  The  White 
Ensign,  the  ensign  of  Her  Majesty’s  Navy 
and  of  the  Royal  Yacht  Squadron,  is 
different,  and  is  shown  in  Fig.  5.  The 
large  red  St.  George’s  Cross,  which  divides 
it  into  cantons,  should  be  one-fifteenth  of 
the.  entire  width  of  the  ensign,  but  the 
Union  is  of  the  same  proportions  as  in  the 
other  ensigns.  It  is  scarcely  necessary  to 
add  that  aR  flags — except  special  ones, 
which  are  occasionally  made  of  silk— should 
be  of  bunting. 


TRADE:  PRESENT  AND  FUTURE. 


*»*  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from,  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Trade  and  the  labour  market  are  stagnated, 
owing  to  the  holiday  season,  and  we  therefore 
publish  the  following  memorandum,  which  has  been 
clipped  from  the  Board  of  Trade  Journal : — The 
condition  of  the  skilled  labour  market  has  remained 
tolerably  steady.  Indeed,  in  a  few  trades  there  has 
been  some  improvement,  and,  but  for  the  increasing 
dulness  of  the  shipbuilding  industry  as  orders  are 
completed  and  the  stoppage  of  so  many  mills  in  the 
south-east  Lancashire  spinning  districts,  a  general 
improvement  might  have  been  recorded.  The 
gloomiest  feature  in  the  industrial  situation  is  the 
deadlock  in  the  cotton  trade,  which  gives  no  indi¬ 
cation  of  an  early  termination.  The  strikes  of  the 
month  have  not  been  numerous,  nor,  with  the  ex¬ 
ception  of  that  above  referred  to,  have  they  been  of 
great  importance.  In  all,  forty-four  have  been 
noted  ;  of  those,  eight  were  in  the  building  trades, 
seven  in  the  coal  trade,  four  in  shipbuilding,  five  in 
textiles,  two  in  clothing  trades,  and  the  remainder 
in  other  industries.  In  all,  twenty-two  trade  unions 
have  sent  in  returns  as  to  the  state  of  their  respec¬ 
tive  labour  markets.  These  reports  show  an  aggre¬ 
gate  membership  of  270,288,  of  which  22,342  are  out 
of  work,  as  against  19,684  in  the  previous  month. 
The  percentage  is  thus  8’27  as  against  7'33  in  the 
previous  month.  In  this,  however,  is  included  up¬ 
wards  of  2,000  of  the  cotton  operatives  engaged  in 
dispute,  so  that,  but  for  this,  the  change  upon  the 
figures  of  the  previous  month  would  have  been  very 
slight  indeed.  For  the  corresponding  month  of  last 
year  the  percentage  of  those  out  of  work  was  3 ’81, 
and  for  the  corresponding  month  in  1890,  2  ’40. 

Engineering  Trade.— The  Lancashire  engineer¬ 
ing  trade  is  now  showing  signs  of  improvement. 
Stationary  engine  builders  and  machine  tool  makers 
are  busier  than  they  have  been  for  some  time,  while 
boiler  makers  still  have  a  fair  amount  of  work  on 
hand,  although  the  prices  are  cut  very  fine.  Loco¬ 
motive  engineers  are  very  quiet,  as  are  also  textile 
machinists.  The  returns  for  the  past  month  of  the 
Amalgamated  Society  of  Engineers  show  a  slight 
decrease  in  the  number  of  out-of-work  members, 
but  the  percentage  is  still  high— between  7  and  8. 
The  Steam-Engine  Makers’  Society  remains  as 
before — about  4A  per  cent. 

Iron  Trade. — A  decidedly  improved  tone  has 
been  manifested  in  the  Lancashire  iron  trade  during 
the  last  few  days,  and  more  inquiries  and  an  in¬ 
creased  weight  of  business  are  reported.  The  im¬ 
provement  is  confined,  however,  to  the  pig-iron 
trade,  the  manufacturing  branch  being  still  very 
depressed.  Local  bars  do  not  fetch  more  than 
£5  12s.  6d. ;  sheets,  £7  2s.  6d. 

Steel  Trade. — No  change  of  note  is  reported  in 
the  Lancashire  steel  trade.  Ordinary  foundry 
hematites  are  55s.  6d.,  and  steel  billets  £4  6s.  6d. 
For  good  qualities  of  steel  boiler  plate,  £6  10s.  is 
being  obtained  without  difficulty. 

Sheffield  General  Industries. — The  condition 
of  the  staple  trades  of  Sheffield  is  unchanged. 

Ironplate  Trade. — In  Birmingham  the  strike 
still  continues.  All  efforts  to  resort  to  arbitration 
have  proved  futile,  the  masters  being  the  aggressors. 

The  Glass  Trade  in  St.  Helen’s  is  in  a  bad 
state,  and  many  men  are  out  of  employment.  The 
Masters’  Association  has  proposed  a  reduction  in 
wages,  to  which  the  men  agree,  but  there  is  some 
difference  of  opinion  as  to  the  amount. 

Building  Trade. — Building  operations  in  Bir¬ 
mingham  and  district  are  being  pushed  on  rapidly 
in  all  weathers,  in  order  to  complete  existing  con¬ 
tracts,  in  view  of  an  expected  strike  in  April  next, 
when  the  present  rules  and  prices  cease.  The  Master 
Builders’  Association  has  given  notice  of  a  reduction, 
the  operatives  notice  for  an  advance,  in  wages. 
There  are  active  preparations  in  the  district  of  Roch- 
dale  for  a  start  next  year.  Though  the  work  is  poor, 
it  is  better  than  nothing. 

Cotton  Trade. — The  sixth  week  has  been  reached 
of  the  great  lock-out  in  Rochdale  and  district, 
and  it  seems  as  far  off  a  settlement  as  ever.  The 
distress  in  the  town  has  not  been  felt  seriously  so 
far,  owing  to  the  determination  of  the  masters  to 
run  their  mills.  Though  only,  half  time  is  being 
worked,  it  serves  to  keep  the  operatives  from 
starving.  In  the  surrounding  towns  the  distress  is 
awful  ;  the  mills  being  stopped  altogether,  there  is 
nothing  but  the  society  pittance  to  live  upon,  and 
this,  in  some  cases,  is  being  reduced.  Soup  kitchens 
and  similar  institutions  are  being  started  on  all  hands. 


SHOP: 

A  Corner  for  Those  who  Want  to  Talk  It 


*»*  In  consequence  of  the  great  pressure  upon  the 
“  Shop  "  columns  o  f  Work,  contributors  art 


“Shop"  columns  of  Work,  contributors  an 
requested  to  be  brief  and  concise  in  all  future 
questions  and  replies. 


II.— Questions  Answered  by  Editor  and  Staff 


Portable  Electric  Lamps.— R.  H.  (Hudders 
field).— Portable  electric  lamps,  supplied  with 
current  from  light  lithanode  batteries  and  accumu¬ 
lators,  can  be  obtained  from  Messrs.  Cathcart 
Peto  &  Radford,  Hatton  Garden,  E.C.  Handy 
little  lamps,  with  E.S.  dry  batteries,  can  be  obtained 
from  the  Electric  Stores  Co.,  Cannon  Street,  E.C  — 
G.  E.  B. 


Painters’  JonrnaL— W.  R.  ( Tunbridge  Wells). 
—The  Journal  of  Decorative  Art  has  been  pub¬ 
lished  now  for  twelve  years,  about  the  1st  of  each 
month.  The  Conference  of  Painters  on  Technics. 
Education,  to  be  held  in  Painter-stainers'  Hall 
next  January  (see  Work,  p.  632),  is  chiefly  the  out¬ 
come  of  agitation  on  the  part  of  those  who  read  and 
write  that  journal,  which,  with  many  other  high- 
class  publications  on  graining,  writing,  etc.,  issued 
by  the  same  proprietors,  have  been  advertised  in 
back  issues  of  Work.— London  Decorator. 
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Blackboard  Paint.— Work. —Assuming  you 
have  a  good  smooth  surface,  paint  it  with  two  coats 
lead-colour  paint  made  of  white  lead,  a  little  driers, 
and  black  pigment,  and  diluted  with  2  parts  turpen¬ 
tine  to  1  part  linseed  oil.  Well  glass-paper  down 
between  each  coat.  For  the  third  coat,  mix  common 
black  and  driers,  and  oil  and  turps  in  reversed  pro¬ 
portions  to  the  above.  Spread  the  paint  very 
evenly  and  barely.  When  dry,  take  best  “  ivory 
black,”  purchased  ready  ground  in  turps,  add  one- 
third  in  bulk  of  Japan  gold  size,  and  dilute  to  thin 
working  consistency  with  turpentine  only.  The 
last  coat  must  be  spread  quickly,  and  nicely  dis¬ 
tributed  ;  if  properly  done,  it  will  dry  otf  a  nice  solid 
dead  black.  When  it  wants  redoing  up,  a  coat  of 
thin  oil  black  and  then  the  dead  black,  as  before,  is 
advisable,  care  being  taken  that  the  surface  is  first 
quite  free  from  grease.— F.  P. 

Smokeless  Fuel.— Coke  Breeze  and  Yerrus, 
—At  the  time  of  writing,  the  trials  made  are 

Erivate  ;  in  due  course  the  matter  will  be  fully  laid 
efore  the  public.— F.  C. 

Bicycle  Chain  — W.  W.  (Putney,  S.  IF.).— Letting 
chain  simmer  in  hot  tallow  will  not  soften  or  injure 
it  in  the  least.  Do  not  let  the  chain,  however, 
simmer  in  tallow.  It  may  lubricate  it  if  clean,  but 
if  dirty  it  will  not  take  off  dirt,  but  will,  when  in 
use,  serve  to  gather  up  more  dirt  and  retain  all  it 
gets.  Soak  the  chain  in  paraffin,  and  use  it  without 
uny  other  lubricant.— A.  S.  P. 

Rubber  Cement.— P.  L.  (Bolton).—!  am  not 
prepared  to  give  a  recipe  for  making  tire  cement, 
as  makers  or  repairers  of  cycles  never  think  of 
making  it :  it  can  be  bought  so  cheaply — Is.  per 
lb.,  or  small  boxes  for  6d.  each,  of  any  cycle  dealer. 
(See  Work  advertisements.)— A.  S.  P. 


Gas  Burner.— J.  R.  (New  Brompton).—!  am 
sorry  to  discourage  you,  hut  I  can  see  nothing  in 
your  letter  or  sketch  sufficiently  original  to  patent 
There  is  nothing  novel  in  the  idea  of  carrying  a 
light  on  one’s  head.  Small  electric  lamps  are  much 
used  by  medical  men,  and  would  be  preferable  to 
gas  on  account  of  their  portability.  The  substance 
at  the  end  of  the  gas  burner  is  known  as  steatite, 
and  cannot  be  dispensed  with  if  the  burner  is  used 
for  lighting  purposes ;  but  if  you  merely  require  it 
for  attaching  the  tubing  to  you  will  get  a  better 
pressure  by  removing  it.  It  would  be  still  better  if 
you  removed  the  burner  and  elbow  and  attached  a 
tube  cock  to’ the  bracket.— T.  W. 

Painting  Doll's-house.— E.  K.  (Portsmouth).— 
Lampblack,  well  mixed  to  a  paste  with  varnish  and 
then  thinned  with  a  little  turpentine,  would  do 
admirably.  It  would  be  best  to  set  out  your  lines 
first  with  a  blacklead  pencil ;  then  buy  a  cheap 
carriage-liner's  brush— you  can  get  them  in  “  camel 
hair”  for  about  Id. — and  run  in  the  lines  with  that. 
The  brush  is  a  very  long,  thin  one,  and,  when 
charged,  is  laid  flat  on  the  work  and  ‘  striped” 
along.  Another  way  would  be  to  use  a  very  fine 
lining  fitch  and  a  bevel-edged  straightedge.  You. 
might  be  able  to  use  the  paint  with  a  soft  steel  pen  ; 
try  it.  If  the  paint  works  greasy  on  the  enamel* 
rub  over  the  surface  with  a  little  turps ;  or  dry 
whiting  may  answer.— F.  P. 

Accumulating  Vapours.— W.  F.  B.  (Bolton). — 
What  you  want  is  ventilation.  Bore  some  holes  in 
the  top  rail  of  your  sash,  and  I  think  you  will  find 
that  this  will  get  over  your  difficulty.  If  it  does  not. 
write  again,  statingfull  particulars— size  of  window 
and  shop,  quantity  of  gas  used,  position  of  door, 
etc.— and  I  shall  then  be  in  a  better  position  to 
advise  you.— E.  D. 

Patenting  Improvement.— W.  T.  H.  (Padding¬ 
ton).—  There  is  nothing  to  prevent  taking  a  legal 
patent  for  an  improvement  on  an  expired  patent, 
provided  a  proper  distinction  is  made  between  what 
is  new  and  what  is  old.  The  fact,  of  the  prior  patent 
not  having  been  worked  would  be  no  bar  to  the 
right  to  obtain  one  for  something  which  would  be 
better  or  do  the  thing  in  a  better  manner.  It  is.  of 
course,  of  the  first  itnoort-ance  that  the  improvement 
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s  uld  be  practical,  and  that  the  documents  be 
« properly  prepared  that  the  law  can  support 
t  right,  if  it  is  ever  called  on  to  do  so ;  otherwise, 
ts  only  a  waste  of  time,  money,  and  trouble  to 
1  pare  and  put  in  documents  which  will  not  secure 
%  end  If  the  improvement  will  make  a  thing 
t  will  do  what  has  to  be  done  better  than  what 
now  in  use  for  the  purpose,  it  may  be  worth 
enting  I  should  not  advise  W.  T.  H.  to  attempt 
i  nut  in  anv  papers  prepared  by  himself  ;  and  refer 
in  to  No  14,  Vol  I.,  of  WORK,  p.  694,  where  he 
’ll  find  some  facts  and  information  relating  to 
1  tents  of  which  the  public,  as  a  rule,  are  grossly 
jiorant.— C.  E. 

Circular  Saw.-J.  A.  H.  (Cardiff).- The  ques- 
j  n  which  you  have  asked  me  is  one  on  which  the 
i  rhest  authorities  hold  different  opinions,  and  when 
1  )  nien  disagree,  how  can  a  humble  individual  like 
wself  pretend  to  decide  ?  Now  I  will  give  you  my 
bn  ideas  on  the  subject,  which  are  that  it  is 
cidedly  better,  when  it  can  be  managed,  to  have  a 
iving-wheei  separate  from  the  fly-wheel;  but  it 
ten  happens  that  the  fly-wheel  is  used  to  drive 
am  on  account  of  its  size,  so  as  to  give  as  much 
ultiplying  power  as  possible.  In  order  to  get  the 
11  benefit,  it  is  necessary  for  a  fly-wheel  to  be 
rger  in  diameter  and  heavier  at  the  run  than 
i6  driving-wheel,  or  to  make  it  run  faster ;  but 
iese  things  cannot  always  be  managed,  and  they 
•e  not  always  when  they  could  be.  I  do  not  pre- 
nd  that  the  above  remarks  are  any  settlement  ot 
ie  disputed  point,  but  they  are  simply  my  own 
pinions,  formed  from  my  own  observations  and 
■om  what  I  have  read  of  the  subject  on  both  sides. 
■Chopstick. 

Saccharometer.— J.  A.  L.  (Hammersmith).—! 
elieve  that  Allen’s  saccharometer  indicates  the 
peciflc  gravity.  You  will  find  a  table  showing  the 
ercentage  of  cane-sugar  corresponding  to  the 
peciflc  gravity  of  a  solution  of  cane-suga,r  in 
Allen’s  Commercial  Organic  Analysis,  Vol.  1., 
lublisbed  by  J.  &  A.  Churchill,  at  14s. ;  also  111 
1  Tucker’s  Sugar  Analysis,”  published  in  America, 
mt  obtainable  from  Spon,  price  about  10s.  6d.  or 
5s.  •  and  I  think,  also,  in  “Spoil's  Chemist  sPocket- 
look,”  at  7s.  6d.  If  you  do  not  care  to  get  a.ny  ot 
hese  expensive  books,  you  had  better  inquire  at 
lome  shop  where  chemical  apparatus  is  sold  it  they 
lave  a  card  with  this  table  printed  on  it.  Some 
nakers  provide  such  a  card.  Try  Long  s,  Last- 
iheap,  wnere  saccharometers  are  sold. — r .  13.  L. 

Re-blacklng  Field  Glass.  — G.  W.  W.  (Bays- 
vater).—  I  can  recommend  the  club  cycle  enamel, 
made  by  the  Silico  Enamel  Company.  It  dries 
lard  and  with  a  capital  gloss,  and  is  sold  by  most 
jycle  dealers.  Remove  the  glasses,  and  put  on 
thinly  with  a  camei-hair  brush.  — R.  A. 

Brazing.— G.  W.  W.  (Bayswater).—  The  best 
way  to  learn  brazing  thoroughly  and  properly 
would  be  to  get  into  a  shop  where  it  is  done.  1  do 
not  know  of  any  book  on  the  subject,  but  there  is 
an  article  in  which  the  process  of  brazing  is  ex¬ 
plained  in  Vol.  I.  of  Work,  p.  660.  which  may  help 
you  a  little.  If  you  want  any  specific  information,  1 
shall  be  very  pleased  to  give  it  if  you  will  give  full 
particulars  of  what  you  want  to  braze  ;  state  it  you 
are  used  to  tools,  and  what  appliances  you  can  have 
the  use  of,  as  a  forge  is  a  necessity  for  most  brazing 
work.— R.  A. 

Planing  Mahogany.— J.  B.  ( Old  Charlton).— The 
difficulty  mentioned  is  felt  by  all  who  hare  to  deal 
with  similar  woods.  Besides  the  obvious  necessity 
of  having  well-sharpened  and  finely-set  planes,  and 
if  possible  having  the  cutters  set  somewhat  more 
upright  than  is  usual  for  soft  wood,  I  know  of  only 
one  expedient,  which  is  but  of  very  little  general 
utility.  It  is,  however,  often  resorted  to  by  cabinet¬ 
makers.  The  plan  is  to  size  the  wood  with  thin 

f  lue,  or  to  varnish  it  with  some  hard  spirit  varnish, 
t  is  obvious,  however,  that  such  treatment  is  of  a 
very  superficial  nature,  and,  if  much  wood  is  to  be 
removed,  it  is  perfectly  useless.  So  far  from  render¬ 
ing  the  use  of  the  scraper  unnecessary,  this  treat¬ 
ment  is  almost  always  used  as  an  aid  to 
the  scraper.  J.  B.  might  try  a  smoothing 
plane-iron  in  the  toothing-plane,  while 
for  very  cross-grained  wood, the  toothing- 
plane  itself  is  often  the  only  way  to  ob¬ 
tain  a  fair  surface.  Nothing  can,  in  these 
cases,  prevent  the  need  of  scrapers  and 
glass-paper.— B.  A.  B. 

Patenting  Improvement.— J.  P.  R. 
(Aberdeen).— There  is  no  doubt  that  the 
plan  proposed  would  do  what  is.  de¬ 
scribed,  and  might  be  worth  patenting). 

If  J.  P.  R.  will  refer  to  No.  44,  Vol.  I., 
of  Work,  he  will,  at  p.  694,  find  infor¬ 
mation  on  patents  that  will  be  beneficial 
to  him  in  the  matter.  Before  he  at¬ 
tempts  to  prepare  his  own  documents, 
let  him  ask  himself  what  he  knows  and 
understands  on  the  subject,  and  whether 
he  possesses  sufficient  experience  to 
create  and  secure  a  legal  right  to  his 
invention.  If  he  sees  he  does  not,  then  he  should 
seek  the  aid  of  one  properly  qualified  to  obtain  the 
required  result.— C.  E. 

Iron  Building.— W.  H.  C.  (Plumstead) .—  With¬ 
out  seeing  the  bye-laws  of  your  local  authority ,  a 
satisfactory  reply  cannot  be  given  ;  but  in  most 
districts,  before  a  new  erection  is  put  up,  a  plan  ana 
section  must  be  sent  to  the  local  authority  and 
approved  by  them  before  it  is  commenced.  It  you 
have  not  done  this,  your  best  plan  is  to  send  one  in 
now,  and  try  to  have  the  matter  settled  amicably. 


As  to  putting  it  on  wheels,  that  might  cost  as  much 
as  the  brickwork,  and  there  may  be  a  bye-law  which 
would  compel  you  to  remove  it  after  a  time.— J.  1. 

Workshop.— T.  H.  D.  (Ipswich).— Fig.  1  is  a 
sketch  of  the  framework  of  a  workshop  that  I  think 
will  suit  you.  The  way  it  is  put  together  is  so 
simple  that  I  hardly  think  it  is  worth  while  de¬ 
scribing  it,  with  the  exception  of  the  joints  at  A  A. 
Fig  2  shows  the  method  of  framing  the  angle  of  the 
rails  and  corner-posts  at  A  A.  The  ends  of  the  rails 
are  halved,  and  the  pin  on  the  posts  goes  through 
the  two  and  holds  the  corner  together.  The  whole 


^  Fig.  a. 

pjg  1 _ Framework  of  Workshop  Fig.  2. — Method 

of  Framing. 

should  be  covered  with  feather-edge  boarding  the 
roof  well  tarred,  and  the  rest  of  the  outside  either 
tarred  or  painted;  the  inside,  of  course,  can  be 
finished  to  suit  your  own  ideas.  The  number  ai.d 
positions  of  windows  and  door  niust  hkewise  e 
settled  bv  you.  Now  comes  the  ticklish  part,  you 
want  it  so  as  to  be  easily  taken  down  .The  easiest 
way  to  make  it  with  the  view  of  taking  it  down 
readily  would  be  to  make  the  roof,  the  four  sides 
and  the  bottom  in  one  piece  each,  so  that  all  you 
had  to  do  would  be  to  lay  down  the  bottom mr  floor 
erect  the  walls  round  it,  and  put  on  the  roof,  much 
after  the  style  of  a  “contractors  office,  this 
arrangement  would  not  do  for  you,  because  it  would 


Fig.  1  Fi£V  2 

Drawers.  Fig.  3.-Method  of  making  Drawer. 


want.  I  should  certainly  make  it  out  of  pine,  and 
then  you  could  stain  or  paint  it  on  the  outside  to 
suit  its  surrourdings.  Best  pine  is  a  little  expensive, 
but  it  pays  for  itself,  and  for  an  amateur  is  specially 
adapted,  as  it  is  so  pleasant  and  easy  to  work. 

Fig.  2  is  the  framework,  made  of  J  in.  stuff,  and  I 
think  if  the  deptn  from  front  to  backis5>  in.  wide  it 
will  be  sufficient  for  the  purpose  you  require,  and 
then  you  can  get  two  widths  out  of  an  11  in.  board, 
pine  generally  being  11  in.  wide.  The  method  of 
constructing  thiij  frame  is  very  simple,  and  I  think 
the  little  sketch  explains  all.  The  back,  top,  and 
skirting  are  left  oft'  for  the  sake  of  clearness.  Fig.  3 
shows  the  cheapest  method  of  making  the  drawers. 
You  will  notice  that  I  have  done  away  with  the 
dovetails,  that  are  generally  such  a  drawback  to 
an  amateur  when  he  makes  a  little  thing  ot  this 
description.  The  fronts  are  rebated  at  each  end 
the  thickness  of  the  sides,  and  the  sides  are  grooved 
to  take  the  back  and  the  bottom  nails  right  on  the 
sides  and  back,  the  front  of  drawer  being  rebated, 
so  as  not  to  show  the  bottom.  If  you  make  the 
drawers  6  in.  long,  2'  in.  deep,  and  5  in.  from 
front  to  back,  they  will  be  found  to  be  a  very  handy 
size.  The  number  you  make,  of  course,  rests  with 
yourself.  After  making  the  frame,  fit  in  the  Ironm 
of  the  drawers  in  their  respective  openings,  ana 
number  them,  and  then  fit  in  the  sides  ot  the 
drawers ;  then,  when  the  drawers  are  made  and 
come  to  be  fitted  into  their  places,  a  lot  of  trouble 
is  saved.  I  should  let  the  drawers  stand  in  -„  m. 
from  the  face  or  front  of  the  frame.— E.  JJ. 

Incubator.— G.  S.  W.  (Dewsbury).-!  regret  to 
hear  of  your  ill-luck,  but  I  think  you  must  look  to 
other  causes  than  the  inability,  of  the  machine  to 
do  its  work  for  your  want  of  success,  bo  tar  as  1 
can  learn  it  has  been  rather  a  poor  season  for 
chicks.  The  only  other  experience  of  a  maker  and. 
user  of  one  of  my  machines,  as  described  in  No.  143, 
which  has  come  to  my  knowledge,  is— first  batch,  9 
out  of  29 ;  second,  17  out  of  26.  This,  I  think,  dis¬ 
posed  of  any  idea  that  the  machine  will  not,  if 
correctly  made,  do  its  work.  Experience  teaches, 
and  as  experience  is  gained,  so  do  (generally)  results 
improve  Your  first  batch  was  evidently  spoiled 
bv  the  lamp,  but  you  must  have  been  using  common 
oil  or  kept  it  badly  trimmed,  for  it  to  smell  as  you 
sav  There  should  not  be  the  slightest  smell  of  the 
products  of  combustion,  and  nothing  but  pure 
warm  air  should  pass  into  the  incubator.  Provided 
there  is  perfect  combustion  no  harm  can  result 
from  the  products  entering  the  machine,  and 
therefore  I  do  not  see  the  advantage  of  any  ar¬ 
rangement  of  flues  as  suggested.  Your  chicks 
being  so  much  behind  points  to  insufficient  heat, 
and  in  all  probability  the  thermometer  is  fixed  too 
low.  bee  to  this.  Did  you  follow  my  advice  re 
selection  of  eggs!  For  some  unknown  cause  eggs 
with  a  weak  germ,  or  eggs  beyond  a  few  days  old, 
although  often  giving  fair  results  with  hens,  will  not 
liatch  in  an  incubator ;  but  given  eggs  from  healthy 
and  mature  birds,  larger  percentages  and  Stronger 
chicks  can  be  obtained  bhould  thus  meet  the  eye 
of  other  makers  of  my  incubator,  I  bcpe  they  wUl, 
at  the  close  of  the  season,  furnish  me  with  statistics 
of  their  results,  counting  fertile  eggs  only,  and 
keeping  each  batch  separate.  hese  I  will  tabulate, 
and1  publish,  if  the  Editor  will  allow  space  ,  if  not,  I 
will  send  a  copy  to  each  person  supplying  a  state¬ 
ment  of  his  or  her  results.  -Leghorn. 

Incubator. -YV.  G.  (Guildford)  -If  you have 
faithfully  followed  the  instructions  in  No.  143,  >ou 
should  find  the  moisture  given  off  quitesufticient. 
If  you  like  to  try  a  tray  ot  water  beneath  the  eggs, 
there  is  nothing  to  prevent  you  doing  so,  but  as 
others  can  work  the  machine  as  per  instructions 
and  get  good  results,  there  is  no  reason  why  you 
shouhl  not  also.  How  do  you  know 'the  last  lot  of 
tigs  were  all  right?  If  you  found  them  clear  after 
I  seventeen  days’  incubation,  it  is  very  cei  tarn  they 
I  were  not  all  right,  and  no  incubator  or  hen  could 
I  have  hatched  such  eggs.  Had  they  been  fertile 
thev  would,  if  nothing  more,  have  been  addied  by 
that  time.  Are  you  using  the  method  of  water 
supply  for  evaporation  described  on  p. 
731,  No.  150,  Vol.  III-?  If  not,  try  it. 
Leghorn. 

Incubator.— L.  E.  M.  (London  S.»  .)■ 
—  Mr.  Stevens'  address  is  i,  Selhurst 
Road,  South  Norwood,  S.E.  (see  adver¬ 
tisement  in  No  149).— Leghorn. 

House  Painting.— E.  J.  (Barnsley). 
—Coloured  matter,  such  as  “  ochre  and 
“lime  blue”— which  you  are  possibly 
acquainted  with -are  properly  known  as 
pigments.  When  such  pigments  are 
mixed  with  white  substances,  theresults 
are  known  as  tints.  Yt  hen  colours  are 
mixed  wit  h  black,  the  results  are  shades. 
-London  Decorator. 

Electric  light  for  WorUshop.- 
RANGOON.-Three  8-c.p.  lamps  will  be 
sufficient  to  light  a  workshop  measuring 
10  ft  bv  5  ft.  The  current  to  light  these 

*  y  n  Avivan  nil  a 


he  impossible  to  get  the  pieces  through  any  ordinary 
doorway  The  simplest  method  is  to  put  everything 
together  iust  as  if  it  were  going  to  be  a  permanent 
erection  ‘\mt  use  screws  that  have  been  steeped  in 
melted  Russian  tallow  instead  of  nails ;  then  all 
you  need  do  at  any  time  is  to  ^w  the  screws  and 
the  whole  thing  comes  to  pieces  bit  by  bit,  ana  is 
easily  carried  through  the  house  and  stowed  away. 

_ g  *  j} 

Dr  wers.-A.  S.  (Ipswich).—!  give  a  little  sketch 
at  Fig.  1  that  I  think  is  about  the  sort  of  thing  you 


can  be  obtained  from  a  small  dynamo,  driven  by  a 
small  gas  hot  air,  oil,  or  steam  engine,  or  by  a 
w^ter  motor.  Don’t  attempt  man  or  boy  power 
or  lighting  with  current  from  a  battery,  as  both 
are  mere  drudgery.  I  cannot  give  an  estimate  of 

C°Goldb eaters'  Skin.  -  Progress.  -  The  brush 
used  is  a  badger-hair  softening  brush— such  as 
[miners  use.  The  hair  is  about  4  in.  long,  and  the 
brush  about  4  in.  wide,  and,  being 
that  can  be  obtained,  its  value  is  about  10s.  60. 


6yo 


WORK. 


[No.  198 — December  31,  1892* 


Should  any  reader  be  able  to  give  information  as  to 
the  manufacture,  he  will  probably  do  so  in  “Shop." 
—London  Decorator. 

Strawboard  Pulp.— S.  (Kettering).— It  would  be 
better  to  communicate  with  an  expert  and  get  him  to 
produce  a  sheet  of  paper,  or  other  article  contem¬ 
plated,  from  the  waste  strawboard  you  have.  A 
small  quantity  would  suffice,  and  the  cost  would  not 
exceed  £5.  Paper  stock  merchants  would  give  you 
a  fair  price  for  the  material.  Again,  without  a 
continuous  supply  no  one  would  care  to  put  down 
plant.— F.  G. 

Graining,  etc.— S.  P.  ( Newport ,  Mon.).— Work 
has  already  contained  exhaustive  series  on  all 
branches  —  “  Plain  and  Decorative  _  Painting,” 
“  Graining,  Gilding,  and  Sign-writing."  Marbling 
has  not  yet  been  treated,  although  long  promised. 
It  is  not  an  easy  subject  to  handle  in  black  and 
white.  The  “  Painters’  and  Grainers’  Handbook," 
2s.,  Brodie  &  Middleton,  79,  Long  Acre,  and  a 
manual  issued  by  Crosby  Lockwood  &  Co.,  7, 
Stationers’  Hall  Court,  are  also  good  value.  But 
the  cheap  and  up-to-date  painters’  handbook  has 
yet  to  be  issued.  Write  to  76a,  Mosley  Street, 
Manchester,  for  list  of  their  publications,  and  men¬ 
tion  Work.— London  Decorator. 

Telephone.— R.  C.  H.  (Nottingham).— In  answer 
to  your  query  for  connections  for  six  rooms,  I  could 
not  give  them  in  ‘‘Shop’’  for  want  of  space.— W.  D. 

ModelLng  Wax.— T.  E.  (Creetown).— Beeswax, 
3  parts  ;  Venice  turpentine,  1  part  ;  colouring 
matter,  to  taste :  melt  in  earthen  pipkin,  and  stir 
with  tallow  candle.  Some  merely  melt  hog's  lard 
with  the  beeswax,  and  add  colour.  Wax  ready 
prepared  may  be  purchased.— M.  M. 

Regilding  Frames  and  Varnishing  Pic¬ 
tures.— J.  H.  (Wellington).— Get  No.  121,  in  which 
is  an  article  on  Picture-frame  Gilding  and  Regild- 
in";  also  get  No.  51,  in  which  is  full  elementary 
information  about  gilding  materials,  tools,  pro¬ 
cesses,  etc.  Pictures  are  varnished  by  laying  the 
varnish  evenly  over  the  surface  with  a  broad,  flat, 
soft  brush,  sold  for  that  purpose.  For  oil  paintings 
mastic  varnish,  which  is  quick-drying  and  easy  of 
removal,  is  considered  by  competent  authorities  to 
be  best.  Water-colour  pictures  are  not  usually 
varnished,  but  are  protected  by  glass.— M.  M. 

Electric  Bell.— Seybor.— For  an  8  in.  bell  the 
core  will  be  1  in.  diameter,  44  in.  long,  and  the  ends 
24  in.  square.  The  wire  should  also  be  thicker— say, 
No.  22  or  24  B.W.G.-J.  T. 


Jeweller’s  Solder.— J.  A.  (Thirsk). — The  follow¬ 
ing  table  of  solders,  from  Gee’s  “Practical  Gold 
Worker,”  will  doubtless  be  of  some  service  to  you 


Fine 
Silver . 

Copper. 

Spelter. 

Fusing 
Point . 

Hard  Solder 
Medium  „ 

Easy  ,, 

Common  Hard 
Common  Easy 

16  parts 
15 

U 

124  „ 

114  .. 

34  parts 
4 

44  „ 

6 

64  „ 

4  part 

1 

14  >. 

14  .. 

2 

1866°  Fahr. 
1843°  „ 

1818°  „ 
1826°  „ 
1802°  „ 

To  solder  filigree  and  similar  light  work,  first  get 
the  joints  perfectly  clean,  then  moisten  them  with 
a  solution  composed  of  borax  dissolved  in  clean 
water  to  form  a  flux  for  the  solder.  Use  easy  run¬ 
ning  solder,  made  into  clean  filings  with  a  clean 
file,  and  sprinkle  the  solder  filings  over  the  moist 
ioint.  The  prepared  joint  must  then  be  carefully 
heated  with  a  suitable  blowpipe  flame  until  the 
solder  runs.— G.  E.  B. 

Electric  Light  for  a  Room.— A  Desperate 
Amateur. — Three  10  c.-p.  lamps  will  be  required  to 
properly  light  a  room  12  x  12  x  15  ft.,  and  the 
lamps  must  be  placed  8  ft.  above  the  floor.  The 
current  for  these  lamps  may  be  obtained  from  a 
dynamo  direct  or  from  a  battery  of  accumulators 
charged  during  the  day  with  current  from  a  suitable 
dynamo  All  primary  batteries,  whether  liquid  or 
gas,  are  messy  and  troublesome.  Chlorine  gas  is 
specially  objectionable  in  a  house.  As  you  cannot 
run  a  dynamo  from  your  engine  at  night,  you  must 
charge  a  battery  of  accumulator  cells  during  the 
day.  A  small  gramme  or  a  Manchester  dynamo 
with  drum  armature,  shunt  wound,  with  an  output 
of  150  watts— that  is,  one  giving  a  current  of  6  am¬ 
peres  at  a  pressure  of  25  volts— will  just  suit  your 
purpose.  The  number  of  accumulator  cells  required 
will  be  governed  by  the  voltage  of  the  lamp 
selected,  as  you  must  reckon  on  one  cell  for  each 
two  volts  required  to  light  a  lamp.  As  you  will 
only  need  the  light  occasionally,  one  of  the  small 
type  accumulators  will  do.— G.  E.  B. 

Model  Manchester  Dynamo.— H.  J.  C.  (Ax- 
bridge).—!  fail  to  see  any  fault  in  the  construction 
of  your  dynamo  as  described  in  your  letter.  It 
should  furnish  enough  current,  easily,  to  light 
10  c.-p.  lamps.  By  working  it  as  a  motor  you  have 
reversed  the  poles,  and  must  now  run  it  in  the 
opposite  direction  to  get  current  from  the  machine 
— that  is  to  say,  supposing  it  ran  from  left  to  right 
as  a  motor,  it  must  now  be  run  from  right  to  left  as 
a  dynamo,  and  you  must  alter  the  brushes  to  suit 
the  altered  motion.  I  suppose  you  have  them  on  a 
rocker,  although  you  do  not  say  so.  If  they  are  on 
a  rocker  they  are  easily  altered,  and  must  then  be 
adjusted  until  the  best  lead  has  been  obtained  by 
actual  trial.— G.  E.  B. 

Telephone  Transmitter.— Anxious.— If  you  do 
not  care  to  make  the  transmitter  described  on 
p.  572,  Vol.  L,  read  the  excellent  note  on  the  subject 


by  Mr.  W.  Duff  on  p.  45,  Vol.  II.  The  same  author 
has  written  a  good  deal  on  the  subject  in  Vol.  I. 
Have  you  read  all  he  has  written  ?  Several  good 
carbon  transmitters  are  described  in  Poole’s  “Prac¬ 
tical  Telephone  Handbook,”  price  3s.,  published  by 
Whittaker  &  Co.— G.  E.  B. 

HI.— Questions  Submitted  to  Readerb. 

[ Questions  in  this  Section  are  held  over  to  he  answered  at 
an  early  date. — Ed.  Work.] 

IV.— Questions  Answered  by  Correspondents. 

Polishing  Oak  Bookcase.— W.  D.  (Newington) 
writes,  in  answer  to  Doc  (see  No.  185,  p.  462) : — “  Get 
2  oz.  bichromate,  and  dissolve  in  half  a  gallon  of 
boiling  water.  When  cold,  use  the  stain  freely,  wipe 
dry,  and  well  brush  with  a  hard  brush.  To  wax  the 
polish,  get  2  oz.  wax ;  dissolve  in  a  jar  by  the  fire, 
and  when  dissolved  add  half  a  pint  of  turpentine. 
It  is  best  to  cut  the  wax  up  small.  Rub  over  the 
bookcase,  and  wipe  off  and  brush  with  a  hard 
brush.  It  is  not  necessary  to  use  filling.  Work  so 
polished  is  called  open  grain,  or  antique.  It  is  suit¬ 
able  for  a  bookcase.  If  your  bookcase  is  not  so 
bright  as  you  would  like  it,  write  again.  The  wax 
and  turpentine  must  not  be  kept  too  near  the  fire.” 

Fowls’  House.  —  Eddefra  writes,  in  reply  to 
B.  W.  L.  (see  N  o.  185,  p.  462) : — “  The  frames  would  be 
strongest  if  they  were  tenoned  and  mortised  to¬ 
gether,  but  would  be  soonest  done  if  they  were 
half  lapped  together,  but  rather  a  weak  job.  Sketch 
shows  both  methods.  With  regard  to  the  wheels, 


Figs.  1  and  3. — Half  Lap  Joints.  Figs.  2  and  4. — 
Tenon  and  Mortise  Joints. 


it  depends  on  the  nature  of  the  ground  they  would 
have  to  travel  on  and  the  size  of  the  house.  Narrow 
wheels,  14  in.  to  14  in.,  would  do  for  a  yard  or  firm 
ground,  but  2  in.  and  above  for  a  grass  field.  The 
diameter  of  them  is  not  particular— 12  in.  would 
suit ;  which  would  mean  the  frame  of  the  sides  to 
come  below  the  floor  12  in.,  to  allow  the  bearings  to 
be  fixed  to  them.” 

Model  Engine.— M.  (Bishop  Auckland)  writes 
to  G.  S.  (Guernsey)  (see  No.  189,  p.  526) You  can 
procure  castings,  finished  parts,  and  complete 
model  engines  from  Mr.  Lee,  who  advertises  in 
Work  ;  he  also  supplies  clockwork  for  model 
boats.” 

Ribbon  of  Bruges. — G.  D.  C.(BrixtonHiU)wntes 
in  reply  to  A.  C.  G.’s  (Hampstead) (see  No.  178,  p.  350) 
inquiry  as  to  the  making  of  ribbon  of  Bruges  :— “I 
beg  to  submit  the  following  :  Dissolve  1  oz.  of  nitre 
in  16  oz.  of  water ;  in  this  solution  well  soak  narrow 
tape  (the  ordinary  tape),  and  afterwards  thoroughly 
dry  it.  Prepare  a  tincture  of  the  following :  Gum 
benzoin,  1  oz.  ;  grain  musk,  10  grains ;  gum  myrrh, 
2  drachms ;  balsam  of  Tolu,  1  drachm ;  freshly 
powdered  orris-root,  1  oz. ;  otto  of  roses,  10  drops  ; 
rectified  spirit,  4  pint.  Macerate  the  ingredients  in 
the  spirit  for  a  week,  then  filter.  Dip  the  nitrified 
tape  in  this  solution,  dry,  and  repeat  the  operation 
two  or  three  times,  when  the  ribbon  will  be  ready 
for  burning.  I  do  not  know  whether  A.  C.  G. 
requires  this  form  for  making  the  ribbon  for  sale  or 
for  his  own  use.  If  for  the  latter,  I  might  add  that 
it  would  be  more  expensive  to  make  than  to  buy 
the  article  ready  prepared,  unless  a  large  quantity 
was  required,  as,  doubtless,  he  will  be  charged  at 
least  6d.  a  grain  for  the  musk  (cost  on  market,  115s. 


to  150s.  per  oz.).  Id.  per  drop  for  the  otto,  and  Is.  9d. 
or  2s.  for  the  spirit.’’ 

Sensitive  Metals.— H.  B.  S.  (Liverpool)  writes 
to  J.  W.  (Old  Kent  Road)  (see  No.  190,  p.  542) : 

“  The  most  sensitive  metal  for  conducting  heat  is 
silver,  but  the  most  easily  melted  metal  is  mercury, 
as  it  is  liquid  at  ordinary  temperatures.  Mercury 
regularly  expands  with  equal  increments  of  heat 
between  certain  limits.  Its  rate  of  expansion  is  one- 
one  hundred  and  seventy-third  of  its  bulk  for  each 
1°  Centigrade.  It  is,  on  this  account,  very  valuable 
in  the  manufacture  of  thermometers.  Another 
metal  very  susceptible  to  heat  is  fusible  metal— an 
alloy  of  tin,  lead,  and  bismuth  in  certain  propor¬ 
tions,  as  follows  :— 


Newton's 

Metal. 

Rose's 

Metal. 

Lichten- 

berg's 

Metal. 

Wood' 8 
Metal. 

Bismuth 

8 

2 

5 

4 

Lead  . 

5 

1 

3 

2 

Tin  . 

3 

1 

2 

1 

Cadmium 

0 

0 

0 

1 

Melting  point 

94-5°  C. 

93’75°  C. 

91-6°  C. 

60-5°  C 

All  the  specimens  melt  at  a  lower  temperature  than 
boiling  water.  They  may  be  made  by  melting  the 
required  quantities  in  a  crucible  heated  in  an 
ordinary  firegrate;  the  alloy  may  then  be  cast  in  a 
mould  or  run  out  on  to  a  stone  floor.” 

Printing  Pr  ess.— E.  Poute  au  (44,  Warden  Road ,  1 

Kentish  Town,  London)  writes,  in  answer  to  Ama¬ 
teur  Printer  (see  No.  192,  p.  574) :— “If  Amateur 
Printer  or  others  write  to  me,  I  shall  be  most  j 
pleased  to  send  them  a  sketch  of  a  printing  press  1 
which  can  be  made  very  cheaply  by  anyone  able  to 
handle  a  plane  and  saw.” 

Polish.— M.  L.  (Naples)  writes,  in  answer  to 
Walnut  (see  No.  182,  p.  414) Before  polishing, 
rub  your  material  with  ’siccative  oil’  (I  do  not  I 
know  exactly  what  it  is,  but  it  is  known  by  th  a 
name  in  Italy  and  France),  and  expose  it,  when  still 
moist,  to  the  sun,  if  you  have  any — toe  have.  It  will 
darken  considerably.  Change  its  position  every  few 
minutes.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre¬ 
spondents.  andanswers  only  await  space  in  Shoi\  upon  which 
there  is  great  pres-nre Plaster  :  J.  A.  (Aberdeen);  Dy¬ 
namics;  C.  H.  R  ( Brotton) ;  A.  B.  (Bromley) ;  T .  A.  (Terrington); 

H.  w.  (Dundee  ;  Stodiosur;  A.  A..  (Johnstone);  As  Engineer; 

H.  N.  ( Smethwick ) ;  J.  B.  M  (Southport);  R.  D.  T.  , Marylebone ) ; 

.1.  W.  F.  (Birmingham  :  C.  R.  K.  (Finsbury,  H.) ;  T.  P.  (High- 
oate,  N.~> ;  M.  F.  (Pollocks  haw):  Follower  of  “Work”;  I 
T.  R.  ( Lowestoft >;  The  Porcbline  Co.  ^Lambeth) ;  W.  S.  (Carr 
/(ridge);  J.  F.  (Slamannan) ;  One  in  a  Fix  .  M.  S.  W.  ( Edin¬ 
burgh i;  Gasoline:  W.  T.  ( Birmingham );  E.  N.  (Hackney) ; 

A.  D.  (Bide/ord •  ;  J.  W.  (Shaw);  T.  M.  (Jarrow) ;  Progress; 

D.  T.  ( (Glasgow );  J.  S.  (Sunderland) ;  Old  Titton i an  ;  L.  S. 
(Guernsey);  F.  C.  R.  (Plymouth),  V.  B.  ( Great  Yarmouth); 
w.  j.  B.  i Londonderry Main  S. ;  Amhurst;  H.  T.  T.  B. 

( G  <dalimng ):  W.  J.  H.  Birmingham);  J.  C.  < Oukfield);  Magic 
La  tern  ;  F.  K.  &  Go.  (London,  E  C.)  \  C.  J.  J.  (Scarborough); 
j.  w.  C.  (Belfast);  Albert;  Fox:  F.  L.  ( Tunstall >;  Foot 
i  ellows  ;  A.  H.  R.  (Scotland) ;  J.  C.  D.  (Birmingham) ;  Reader 
of  “  Work.” 


%*  Back  Numbers  of  WORK.  All  Numbers  from 
1  to  104,  also  all  Paris  from  1  to  24,  and 
Vol.  are  out  of  print.  A  few  bound 
copies  of  Vol.  II.  are  still  obtainable  from  the 
publishers. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  17  R 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  tor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 

—  ioo  Decorators’ Stencils  (6o  large  sheets),  2S.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  ioo  Carving,  ioo 
Repousse,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  wkh  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [2  s 

Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  aud  professionals.  Goods  warranted.  Advice 
free. 

Catalogues— General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.— New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d.— Knight’s  Library,  Ventnor. 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp.— Dent’s,  Importers,  Tam- 
worth.  t4  R 

Silvered  Plate  Glass,  w  ith  or  without  bevel  edges, 
any  sizes. — Edwin  Hammond,  The  Pavement,  Romford, 
Essex. 

A  Practical  Watchmaker  will  assist  Amateurs  by 
supplying  parts  of  watches,  make  small  drills,  fit  pivots,  etc. 

—  Address,  F.  Beringer,  Portaferry,  Co.  Down,  Ireland. 
Wood  Letter  at  reduced  prices.  Specimen  Eook 

free. — A.  Young,  73,  Westferry  Road,  Millwall,  E. 
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LATEST  ECLIPSE  DESIGNS.  THREE  GOLD  MEDALS  (HIGHEST  AWARDS) 

OBTAINED  BY 

H.  SKINNER  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  Apparatus . 

FRETWORK  FOR  AMATEURS. 

Now  Ready ,  our  New  Fretwork  Catalogue  for  Season  1892-3 

Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition).  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
No.  203.  Wall  Bracket.  Price  5d.  post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRIZE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fret  wood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


t\n 


Price 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 

COFFEE  ESSENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great. 
Britain  and  the  Colonies.  GUARANTEED  Pure. 


Monthly ,  4d. 

CASSELL’S 

TIME 

TABLES. 


INDIA  RUBBER  STAMPS. 

For  heading?, 
note  paper,  en¬ 
dorsing  enve* 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Patterre 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter, 2S.eaclu 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad., 
and  ink.  Postage,  3d.  extra. — J. 
BERKLEY.  Livery  Street,  Bir 
mingham. 


DR.  CHEYNE 

QUAINTLY  SAID — 

“Me  that  ivould  have  a  clear  head 
must  have  a  clean  stomach.9’ 


HEADACHE. 

When  the  tongue  is  coated,  the  head  heavy  and  aching,  an 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull, 
the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy. 

WHRPTGN’S  VEGETABLE  PURIFYING  PILLS 

search  through  the  blood  and  cleanse  the  liver,  expelling  impure 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high 
road  to  sound  health  by  increased  strength  of  body,  vivacity  of 
mind,  a  good  steady  appetite,  and  sound  refreshing  sleep. 


"Tq  IaDIES _ These  Pills  are  particularly  suit- 

'  able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  7 d . 
A  full-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 


Note  the  Trade  Mark . 


^  TRADE  MARK  I  RECsSTERED  )  f 

Established  1835. 


Address — 

GEORGE  WHELPTON  &  SON, 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  E.O. 


TOOLS  I  MECHANICAL  TOOLS! 

GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 

Melhuish  s  “  * 

CATALOGUE 


CONTAINS  OVER 


880  Illustrations 


of  LABOUR-SAVING 

-  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  eYer  produced. 

This  HANDSOME  VOLUME  sent  /V^_ 

Parcels  Post. 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

IUKESIjHIJTSH  SONS  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bric.kl  avers*. 


Plasterers*,  and  Painters*  Tools* 


Cassell’s  Classified  Catalogue, 

containing  particulars  of  upwards  of  One  Thousand 
Volumes  ranging  in  price  from 

Threepence  to  Fifty  Guineas, 

will  be  sent  on  request,  post  free,  to  any  address. 

CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 


FRETWORK  AND  CARVING! 

HIGHEST  AWARD— GOLD  MED  A  L. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIRRORS,  VARNISH,  HINGES,  LOCKS, 

And  all  Fittings  for  Fretirorh  Articles.  _ 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

The  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/-, 

Strip  Iron  for  Bent  Iron  Work,  §",  7d.,  8d.,  9d.  per  lb. 

All  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVING,  JOINERY,  PICTURE  FRAMING.  REPOUSSt  EMBOSSED 
LEATHER,  BURNT-WOOD,  AND  BENT  IRON  WORK. 

Our  enlarged  Catalogue,  acknowledged  thepmost  complete,  over  1,000 

Y  O  Xt  S 


No.  797  Wall  Pocket  (or 


Ha  789.  Wall  Bracket  or  I'jy*  Hack. 

H  ARO 


Illustrations  and  Miniature  Resigns ,  free  for  (id . 

R  O  S.,  SBTTL 
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W  ORTH  Ik.  O-TTSWEA  Ik. 


REECHAM'S 

H?  x-n  /-nil  TQ  *11  -I  mi  o  o  m  <nl  TVT  nt*TT/* 


PILLS. 

For  all  Bilious  and  Nervous  Disorders,  such  as 


SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FE BIALE  AILMENTS. 

Prepared  only  by  tlie  Proprietor,  THOMAS  BEECHAM,  St.  Helens,  LANCASHIRE. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere ,  in  Boxes,  9\d.f  Is.  l%d.,  &  2s.  9d.  each.  Full  directions  with  each  box. 


ECH  AM’S  T*  O  O  IX  IP  A.  @  T  E3  . 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
j Propr  ietor ,  tor  OrV_E  S11 1 1. ID  NO,  postage  paid. 

Marvellous  Purifier  —  Matchless  Preserver  —  Pure  Antiseptic. 

“CALIFORN 

“The  Household  Treasure”  Borax, 

Specially  Prepared  for  Personal,  Domestic,  and 

Sanitary  Uses. 

Packets ,  6d.,  3d.,  and  Id.  each. 

Sold  by  all  Grocers  and  at  Stores. 

PATEIT  BORAX  CO.,  Sole  Makers.  Works:  BIB.  MIN  GUAM. 


FRETWORK  PATTERNS. 

■pRETWORKERS  who  appreciate  First-class 
Designs  should  write  for  our  Catalogue  of 
nearly  400  Patterns,  admitted  to  be  the 
best  in  the  Trade.  Catalogue  sent  post  free 
on  receipt  of  4d..  stamps.  List  of  Tools  and 
Materials  is  also  enclosed. 


Mechanics  of  Every  Class  who  want 
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WORK  WORLD. 

A  steel-wire  rope,  six  miles  in  length  and 
weighing  thirty-five  tons,  has  been  made  at 
the  Deptford  Wire  Rope  Works,  Sunderland. 
It  is  intended  for  the  purpose  of  colliery 
haulage. 

*  * 

Oak  for  decorative  purposes  is  produced 
by  fumigating  the  material  with  ammoniacal 
vapour,  which  effectively  produces  the  dark 
colour  desired.  The  ammoniacal  liquid  does 
not  touch  the  wood,  the  vapour  only  being- 
passed  into  the  air-tight  chamber  in  which 
the  material  is  placed. 

*  * 

Two  vessels  have  been  booked  by  two 
Tyneside  firms  to  the  order  of  the  North 
German  Lloyd  Steamship  Company,  this 
work  having  previously  gone  to  the  Clyde. 
Sir  W.  G.  Armstrong  &  Co.  will  build  one, 
and  Messrs.  Wigham  Richardson  &  Co.  will 
build  the  other,  and  engine  both  vessels. 

*  * 

The  increased  cheapness  of  nickel,  owing 
to  the  large  output  of  the  Canadian  mines, 
is  leading  to  a  more  extended  use  of  this 
valuable  metal.  Only  lately  it  was  men¬ 
tioned  that  the  French  Government  pro¬ 
posed  to  use  400  tons  in  nickel  coinage. 
Austria  is  also  about  to  follow  her  example. 
*  * 

An  arc  light  between  mercurial  electrodes 
in  vacuo  is  very  brilliant  but  rather  un¬ 
steady  at  the  positive  pole ;  when  the  in¬ 
tensity  is  very  nearly  equal  to  that  of  an 
ordinary  arc  light,  no  variation  is  observed. 
The  temperature  is  not  high,  and  the  nega¬ 
tive  pole  is  hotter  than  the  positive. 

*  # 

Fifty-two  years  ago  a  patent  was  granted 
to  the  brothers  Elkington,  of  Birmingham, 
for  plating  and  gilding  by  electricity.  Now 
the  quantity  of  silver  deposited  by  elec¬ 
tricity  is  said  to  be  between  50  and  100  tons 
in  the  course  of  a  year,  a  fair  proportion  of 
which  is  used  in  the  Midlands. 

#  * 

Eminent  chemical  authorities  have  stated 
that  aluminium  would  resist  the  attacks  of 
nitric  and  sulphuric  acids,  whether  dilute 
or  concentrated  ;  it  is  now  reported  that 
Experiments  made  by  Monsieur  G.  A.  Le 


Roy  have  shown  that  the  pure  metal  is 
rapidly  attacked  by  strong  nitric  and 
sulphuric  acids,  even  in  the  cold.  This 
precludes  the  use  of  aluminium  in  manu¬ 
factures  in  which  these  acids  take  part. 

*  * 

A  machine  for  threading  spokes  for  cycles 
has  been  recently  perfected  by  Mr.  A. 
Stevenson,  of  Paisley.  With  this  new 
machine  it  is  claimed  that  the  spokes  are 
threaded  in  half  the  time  ordinarily  taken; 
and  whilst  only  boy  labour  is  employed  to 
work  it,  the  results  are  more  uniform.  The 
cost  of  the  machine  is  to  be  about  £2,  and 
our  contributor  has  promised  to  send  draw¬ 
ings  of  it  for  publication. 

#  * 

A  photograph  of  a  small  stream  of  water 
has  been  taken  by  electric  light  and 
exhibited  by  Professor  C.  Y.  Boys.  The 
photograph  shows  that  the  stream— appa¬ 
rently  solid  to  the  naked  eye — was  resolved 
into  a  beautiful  and  regular  series  of  drops. 
The  effect  on  a  fountain  of  playing  or 
singing  was  to  change  its  appearance  to 
that  of  one,  two,  or  three  separate  streams, 
but  a  photograph  taken  as  a  tuning  fork  was 
struck  demonstrated  that  the  water  was  dis¬ 
posed  in  a  regular  series  of  drops. 

#  * 

Mr.  Hornby,  of  Queen’s  College,  Oxford, 
propounds  a  theory  as  to  the  nature  of  “  flex¬ 
ible  sandstone.”  This  stone,  Itacolumite,  is 
found  in  India,  and  may  be  bent  like  a  sheet 
of  cardboard  or  metal.  Mr.  Hornby  main¬ 
tains  as  the  result  of  his  microscopical 
examinations  that  the  flexibility  is  due  “  to 
rough  ball-and-socket  joints  between  the 
grains.”  Visitors  to  Agra  are  often  imposed 
upon,  and  purchase  a  composition,  made  by 
the  natives  with  gum  and  sand,  thinking 
this  is  genuine  sandstone. 

*  * 

It  is  announced  in  Berlin  that  the  works 
of  Frederick  Krupp  and  the  gun  manufactory 
of  Gruson,  near  Magdeburg,  have  been 
amalgamated.  Krupp,  as  is  well  known, 
possesses  the  secret  of  the  manufacture  of 
the  best  steel  for  heavy  guns,  while  the 
Gruson  works  have  hitherto  produced  the 
best  armour-plating  in  Germany,  and  also  the 
most  effective  armour-piercing  projectiles 
of  hardened  steel  in  the  world  The  com¬ 


bination  of  these  two  powerful  establish¬ 
ments  is,  therefore,  calculated  to  give 
Germany  a  new  advantage  over  other 
countries  in  preparations  for  naval  and 
military  warfare. 

*  * 

Herr  Alwin  Nieske,  of  Altherzburg,  states 
that  cement  may  be  rendered  waterproof  by 
adding  ten  per  cent,  of  acetate  or  palmitate 
of  alumina.  The  cement  may  be  also  made 
refractory  by  adding  chromate  of  magnesia 
to  it.  If  the  cement  is  to  resist  moisture, 
and  also  to  be  refractory  to  fire,  a  mixture 
is  made  of  about  equal  parts  of  cement 
mortar  with  the  palmitate  and  a  chromic 
magnesia  prepared  from  oxide  of  chromium, 
32  to  42  parts ;  alumina,  18  to  22  parts ; 
magnesia,  18  to  20  parts.  The  mixture  is 
wetted  with  water  and  formed  into  bri¬ 
quettes,  which  are  calcined  and  pulverised 
ready  for  use. 

#  # 

The  Metallic  Tube  and  Flask  Company 
of  Birmingham  are  using  a  new  method  of 
making  weldless  cold-drawn  steel  tubes. 
The  steel  is  of  special  quality  and  is  re¬ 
ceived  from  the  works  in  the  form  of  sheets. 
Circular  discs  are  cut  out  of  the  sheets  and 
pressed  into  shallow  cups,  which  are  then 
passed  through  dies  of  decreasing  size,  thus 
reducing  the  diameter  and  increasing  the 
length  of  the  cups  until  they  assume  the 
shape  of  tubes  with  one  end  closed,  which 
latter  is  cut  off  after  the  final  drawing 
operation  is  completed.  The  tubes  are  made 
of  any  size,  from  If  inches  down  to  TV  inch 
diameter. 

#  * 

A  new  process  for  purifying  iron  and  steel 
from  sulphur  has  been  invented.  For  this 
purpose  about  equal  parts  of  calcium 
chloride  and  lime  are  mixed  and  ground  to 
a  powder.  The  mixture  is  placed  on  the 
bottom  of  the  ladle  and  the  molten  iron  run 
in ;  it  then  melts,  and  passing  up  through  the 
fluid  metal  carries  with  it  practically  all  the 
sulphur  which  the  iron  contains.  The 
inventor  states  that  the  cost  of  materials  is 
about  6d.  per  ton  of  iron  treated.  From 
experiments  performed  wuth  this  material  it 
was  found  that  from  73  to  100  per  cent,  of 
the  sulphur  present  was  removed,  according 
to  the  length  of  time  that  the  mixture  re¬ 
mained  in  contact  with  the  iron. 
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STENCILS  FOR  WALL  DECORATION. 

BY  A  LONDON  DECORATOR. 

In  previous  volumes  of  Work  I  have 
briefly  reviewed  the  claims  of  modern  wall 
coverings  ;  the  mission  of  decorative  colour 
in  our  homes,  and  similar  kindred  “  every¬ 
day  ”  aspects  of  decorative  art.  I  now  pur¬ 
pose  supplementing  the  article  on  Stencilled 
Ceiling  Decoration  (Work,  No.  188)  with  a 
few  examples  of  wall  decoration  of  a  kind 
suitable  for  the  ordinary  cottage  or  villa. 
Although  those  of  my  readers  who  have 
carefully  studied  the  above  -  mentioned 
papers  on  theory  and  technique  will  be 
better  prepared  for  planning 
and  executing  these  wall 
treatments  than  those  who 
have  not,  I  shall  hope  to 
direct  the  practical  efforts 
of  the  latter  to  fairly  suc¬ 
cessful  ends. 

This  design  shows  a  repre¬ 
sentation  of  a  simple  plaster 
cornice,  having  a  stencilled 
fringe  border  beneath  it,  and 
also  of  a  skirting  with  a  base 
border  on  the  wall.  These 
ornaments  are  of  the  sim¬ 
plest  kind,  and  suggestive, 
by  their  regular  repetition 
of  simple  forms,  of  Greek 
decoration.  The  arrangement 
of  base  and  frieze  borders  is 
most  suitable  for  bedrooms 
and  parlours  ;  but  a  deeper 
frieze  is  preferable  for  the 
latter  if  skill  and  other  cir¬ 
cumstances  permit.  In  the 
article  on  Ceiling  Decoration 
to  which  I  have  previously 
alluded,  directions  were 
given  for  enlarging  small 
designs,  and  convertingthem 
into  stencil  patterns.  To 
this  I  must  refer  any  un¬ 
practised  reader ;  but  I  will 
again  draw  attention  to  the 
disconnected  formation  in 
which  stencil  ornaments 
must  be  drawn.  Ties,  or 
connecting  links,  in  stencils 
should  be  so  arranged  that 
no  subsequent  making  good 
is  necessary,  and  in  this  re¬ 
spect  the  novice  must  give 
every  care  to  his  enlarge¬ 
ments. 

Assuming  the  two  stencil 
patterns  to  be  prepared,  I 
will  briefly  review  the 
method  of  application.  In 
the  first  place,  with  regard  to  colour. 
Bedrooms  are  undoubtedly  best  treated 
in  light  tints,  and  although  it  is  usual 
to  treat  a  sunny  room  with  cool  tints, 
and  vice  versd,  the  bedroom  is  used  so  little 
during  hours  of  sunshine  that  the  tint 
applied  to  its  walls  is  chiefly  a  matter  of 
individual  fancy.  But,  supposing  we  here 
want  a  cool  but  cheerful  room,  we  there¬ 
fore  decide  on  a  greeny-blue  tint.  This 
latter  will  be  the  dominant  colour-sensation 
of  the  room.  We  may  then  further  proceed 
on  these  lines.  The  ceiling,  D,  is  tinted 
“  ivory  ”  or  cream  white,  preferably  a  tint 
of  raw  sienna  (not  of  chromes,  which  are  too 
bright).  This  will  “throw  up”  the  colour 
of  walls  by  force  of  colour  contrast. 

The  wall  colour — a  medium  tint  made 
from  white  stained  with  blue,  a  little  green, 
and  a  little  umber — is  also  put  on  the  top 
section  of  cornices.  In  the  cornice  cove  we 


put  a  dull  “  old  gold,”  and  a  darker  shade 
of  wall  colour  forms  its  base.  These  three 
colours  I  advise  for  the  woodwork — namely, 
the  panels  of  B,  same  as  wall ;  the  mould¬ 
ing  a,  “  old  gold  ;  ”  and  the  remainder  of 
woodwork  c,  a  much  deeper  tone  of  wall 
colour. 

Now  concerning  the  ornamentation  : — It 
is  intended  that  the  lines  be  “  run  in  ”  at 
the  last  with  a  bevel-edge  lath  and  a  hog- 
hair  lining  fitch  ;  but  it  is  well  to  make  the 
stencil  wide  enough  to  cover  the  place  for 
lines,  and  to  cut  a  little  piece  of  each  line 
on  the  pattern.  These  portions,  when  sten¬ 
cilled  with  the  ornament,  give  us  perfect 
guides  or  “  keys  ”  for  running  the  lines.  I 


of  these  “  patent  ”  distempers  will  advise  as 
to  the  proper  tints,  or  my  readers  can  re¬ 
ceive  brief  selections  through  “  Shop.”  If 
cost  and  time  do  not  stand  in  the  way,  good 
oil  paint  is  most  serviceable  and  sanitary  ; 
but  in  either  case  the  stencilling  should  be 
done  in  “flatting”  paint,  and  the  ceiling  is 
always  best  distempered. 

The  woodwork  oil  colours  may  not  match 
the  distemper  tints  accurately — this  is  on 
account  of  the  different  natures  of  lead  and 
whiting — but  pains  should  not  be  grudged 
in  the  effort.  If  we  desire  to  varnish  the 
woodwork,  the  palest  “  copal  ”  is  necessary  ; 
otherwise,  our  greys  will  be  turned  into 
dirty  greens,  and  the  whole  colour-effect 
spoiled.  But  white  copal 
varnish  is  castly  ;  therefore, 
if  we  want  a  durable  wood¬ 
work,  and  especially  if  we 
have  American  walnut  fur¬ 
niture  in  the  room,  the  door, 
skirting,  etc.,  may  all  be 
finished  “walnut  brown,” 
and  varnished  with  ordinary 
oak  varnish.  If  buff  and 
salmon  tints  are  desired  for 
the  room,  then  the  wood¬ 
work  and  decoration  had 
better  be  in  darker  tones— 
“  terra-cottas ;  ”  the  ceiling  or 
door  panels  cream  or  “ivory.” 

The  lines  and  ornament  I 
have  given  in  black,  that  they 
may  the  better  be  copied. 
When  executed,  the  relative 
depth  between  ground  and 
ornament  will  not  be  so  ex¬ 
treme,  and  is  better  repre¬ 
sented  by  the  values  of 
skirting.  But  it  is  better  to 
make  a  little  too  much 
contrast  than  not  enough. 


Stencils  cn  Greek  Lines- 


-A,  Moulding’  Colour  ;  B,  Panel  Colour  ; 
D,  Ceiling—  “  Ivory  "  Tint. 


C,  Stile  Colour ; 


have  suggested  that  6  in.  and  8  in.  be  the 
width  respectively  of  the  frieze  and  base 
borders,  between  the  thick  inner  lines.  This, 
however,  can  be  increased  or  diminished  at 
pleasure,  so  long  as  the  proportions  are 
not  materially  disarranged.  The  ornament 
and  lines  may  be  in  either  the  stile  colour 
c — a  darker  tone  of  the  wall  colour — or  in 
“  old  gold,”  same  as  mouldings.  Should  a 
more  striking  contrast  be  desired  between 
pattern  and  ground,  then  the  ornament 
may  be  a  “  nut  brown,”  or  that  colour  for 
lines,  and  deep  grey  or  “  old  gold  ”  for  use 
with  stencils. 

It  is  impossible  in  the  space  of  a  brief 
paper  to  deal  fully  with  the  material.  A 
few  lines  thereon  may,  however,  be  useful. 
Distemper  of  the  ordinary  kind  is  cheap, 
bright,  and  sanitary,  and  for  bedrooms  will 
answer  admirably.  If  “  Duresco,”  “  Cal- 
carium,”  or  “Alabastine”  is  used,  the  makers 


THE  ART  OF  STAIR¬ 
CASING. 

BY  GEORGE  F.  CHILD. 

Open-string  Staircase. 
Introduction  —  Open  -  string, 
and  Brackets  —  String 
Showing  Various  Parts — 
Preparing  the  Treads — 
Template  tor  Balusters— 
To  Apply  the  Template- 
Cutting  Treads  for  Balus¬ 
ters— Cradle  for  Gluing- 
up  Steps— Gluing-up  Steps 
—  Nosings  and  Coves  — 
Return  Nosings— Section 
of  Step — Plan  of  Angle 
of  Step— Cutting  Risers — 
Sections — Putting  Stairs 
Together — Fitting  Brack¬ 
ets  and  Nosings. 

Introduction. — In  the  preceding  paper  we 
had  an  example  of  an  open-string  staircase, 
with  two  newels  on  the  landings ;  now,  as 
there  are  various  processes  in  the  construc¬ 
tion  of  a  flight  of  stairs  of  this  kind  that 
require  very  careful  attention,  we  propose 
explaining  in  this  paper  the  methods  usually 
employed  to  ensure  a  good  job.  It  is  be¬ 
lieved  (this  by  the  way)  that  there  has 
never  before  been  such  a  course  of  articles 
upon  staircasing  compiled,  and  explained  so 
fully,  as  we  here  present  to  our  readers  ;  and 
being  the  result  of  personal  experience, 
they  should  be  of  great  assistance  to  the 
novice. 

Open-string  and  Brackets.  —  In  Fig.  1 
we  have  the  part  elevation  of  an  open  or 
cut  string,  complete  with  nosings  and 
bfackets.  At  a  a  is  shown  a  form  of 
bracket  that  may  be  called  continuous,  on 
account  of  one  joining  the  other.  A  bracket 
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of  this  description  is  often  adopted  -where 
expense  is  an  object,  it  being  easy  to  work, 
and  allows  the  nosing  to  be  returned  in 
itself  Brackets  are  usually  about  §  in. 
thick,  and  are  fixed  immediately  under  the 
treads,  which  project  over  the  string,  and 


fore  the  nosing  must  pass  on  to  the  string 
itself.  It  is  a  good  plan  to  plane  up  and 
thickness  a  piece  of  board  (pine  by  prefer¬ 
ence,  it  being  easy  to  work),  and  cut  out  the 
brackets  with  a  saw  ;  after  a  sufficient  num¬ 
ber  are  sawn  out,  they  may  be  cramped 


not  work  far  into  the  eye  of  the  scroll,  but 
this  can  easily  be  done  afterwards. 

String  showing  Various  Parts. — Fig.  2  is 
a  portion  of  the  string  showing  various 
stages  of  the  work.  At  A  is  seen  the  string 
itself,  as  notched  or  sawn  out  ready  to  re- 


Starreasing.  Fig.  1.— Elevation  of  String— S,  String ;  A,  A,  B,  B,  Brackets ;  N,  Nosing  ;  a  b,  Section  Line.  Fig.  2.— Details  of  String  and  Steps— A,  String  ; 
K,  Kiser  ;  T,  T,  T,  Treads ;  B  e,  Projection  of  Step  over  String  ;  d,  Mitre  on  Riser  ;  s,  String  Section  ;  c,  Bracket.  F1&- 3-  Application  of  moum 
M,  Mould ;  T,  Tread.  Fig.  4 — !,  Top  Side  of  Tread— 6,  c,  d,  e,  f,  showing  Cuts  for  Balusters,  etc.  Fig.  5.— Lnder  Side  oi  Treatt—a a,  outs iior 
Balusters ;  6,  Cut  out  for  String.  Fig.  6.—' Template— a,  b ,  c,  a.  e,  f,  Clear  Distances  foi  Balusters,  etc.  Fig.  1.—  Cradle  for  glumg-up  steps. 
E.R,  Kails;  L,  L,  Ledgers;  B.  E,  Blocks;  a,  a,  Notches  for  Nosings.  Fig.  8. —Tread  in  Position  for  glumg-T,  Tread;  B,  B,  Blocks;  N  Nosing; 
C,  Cove.  Fig.  9.— Nosings— B,  Returned  in  itself ;  G.  Mitred  in  return.  Fig.  10.—  Section  of  Step— T,  Tread  ;  E,  Kiser  ;  B,  B.ock  ;_C,  Cove  ,  t,  longne. 
Fig.  11.— Plan  of  End  of  Step— N,  Nosing;  R  N,  Return.  Nosing;  SB,  String;  R,  Kiser;  B,  Bracket  Fig.  12. -Mitre  on  Nosing  ana  BracKet— 
R,  Kiser  ;  B,  Bracket ;  N,  Nosing.  Fig.  13.— Section  of  Step  to  show  Balusters,  B,  B— T,  Tread  ;  N,  Nosing ;  0,  Cove s ;  6,  Mitre  on  Riser.  Fig.  14  — 
Section  on  a  6  (Fig.  1)— S,  String  ;  S  P,  Sp&ndril ;  T,  Tread  ;  B,  Baluster.  Fig.  15.— Section  of  Nosing.  Fig.  16.— Sketch  01  Love  Plane. 


finish  flush  with  them.  At  b,  b  a  different 
form  of  bracket  is  shown,  which  may  be 
called  superior  to  that  at  a.  This  bracket, 
finishing  each  in  itself,  causes  the  nosings  to 
be  mitred,  and  to  return  §  in.  :  this  being 
the  thickness  of  the  bracket,  which  does  not 
pass  under  the  nosings  at  this  point,  there- 


together,  and  worked  up  with  “  hollows  and 
rounds  ”  of  various  sizes,  finishing  up  with 
glass-paper.  This  is  to  be  preferred  _  to 
working  each  up  singly,  as  it  takes  less  time 
and  ensures  all  being  alike.  Of  course, 
portions  of  the  bracket  “b”  cannot  be 
worked  in  this  manner,  as  the  planes  will 


ceive  the  steps,  b  illustrates  the  tread  and 
riser  in  position,  d  being  the  mitre  on  the 
riser  (under  which  the  tread  below  passes), 
which  projects  the  thickness  (f  in.)  of  the 
brackets,  and  is  mitred  to  it  ;  e  is  the  portion 
of  the  tread  passing  over  the  outside  of 
the  string ;  c  shows  a  part  of  the  bracket 
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nailed  in  position  ;  s  being  a  section  of  the 
string. 

Preparing  the  Treads. — In  setting  out  the 
steps  to  length,  we  must  remember  that  they 
pass  over  the  thickness  of  the  string  and  f 
in.  beyond,  also  in.  for  the  returned 
nosing  ;  this  1J  in.  represents  the  thickness 
of  the  tread,  which  is  usually  taken  as  the 
projection  of  nosing  over  the  riser.  The 
treads  are  now  set  out  for  the  return  nosing 
by  squaring  them  across,  at  a  distance  equal 
to  the  projection  of  nosing  from  the  end ; 
they  are  then  marked  for  the  mitre  with 
a  mitre  square  or  a  bevel  set  to  an 
angle  of  forty-five  degrees,  after  which  the 
piece  is  cut  out  clean,  leaving  the  tread  as  at 
Fig.  5*  The  tread  must  now  be  ploughed  on 
the  under  side  to  a  depth  of  I  in.,  with  an 
-b  in.  plough-iron  ;  this  is  to  receive  the 
piece  (1£  in.  X  \  in.)  for  the  cove,  or  small 
moulding  under  the  front  edge  of  step. 

Template  for  Balusters. —  Having  pro¬ 
ceeded  thus  far,  we  have  next  to  prepare  for 
the  balusters  ;  the  first  thing,  then,  will  be 
the  making  a  mould  or  template  by  which 
to  mark  the  treads.  Plane  up  a  piece  of 
stuff  about  14  in.  X  2  in.  X  |  in.,  also  two 
pieces  equal  to  the  size  (If  in.)  of  the 
balusters ;  these  last  pieces  should  now  be 
cut  in  the  form  of  a  dovetail  on  one  end  and 
equal  to  the  thickness  of  treads.  Also  a  small 
piece  is  required  about  1  in.  wide.  Now 
from  the  pitch-board  obtain  the  width  of  the 
tread,  from  inside  of  nosing  to  outside  of 
the  next  riser  above,  which  we  will  take  as 
9|  in.  ;  now  deduct  the  thickness  of  two 
balusters  (3-^-  in.)  from  this,  dividing  the  re¬ 
mainder  (6  in.)  into  two  parts.  Fig.  6  will 
best  illustrate  our  meaning.  At  a  short  dis¬ 
tance  from  one  end  screw  one  of  the  strips 
on  to  the  long  piece,  as  from  a  to  h.  Now 
mark  3  in.  from  this  and  screw  on  the  other, 
as  c  d,  again  marking  off  3  in.,  e  /,  and 
fasten  on  the  1  in.  piece  inside  the  mark. 

To  apply  the  Template.  —  To  apply  the 
template,  place  it  upon  the  end  of  the  tread, 
with  one  edge  of  the  first  strip  close  up  to 
the  mitre,  as  seen  at  Fig.  3  ;  now  mark 
round  the  strips  with  a  pencil,  and  square 
the  marks  down  the  face  of  tread  equal  in 
distance  to  thickness  of  baluster  (lj|  in.). 

Gutting  Treads  for  Balusters. — Our  next 
proceeding  will  be  to  cut  in  for  the  balusters. 
This  is  managed  by  running  a  saw  down  the 
marks  made  on  the  face  of  the  tread,  being 
careful  not  to  pass  beyond  the  If  in.,  or  it 
will  be  visible  after  the  balusters  are  fixed. 
This  process  is  plainly  seen  at  Fig.  4,  t  being 
the  top  side  and  b  (Fig.  5)  the  under  side  of 
tread.  The  parts  a,  a  on  the  under  side  are 
next  partly  cut  through  with  a  mallet  and 
chisel,  the  pieces  being  completely  cut  out, 
when  the  balusters  are  fixed,  after  the  stairs 
are  in  position  ;  the  small  piece  b  is  cut  out 
to  allow  the  tread  to  pass  over  the  string  in 
front  of  the  riser  above,  as  this  gives  the 
width  of  tread. 

Cradle  for  Gluing-up  Steps. — At  Fig.  7 
is  shown  a  very  useful  appliance  for  gluing- 
up  the  treads.  As  it  is  obvious  that  the 
risers  should  be  at  right  angles  to  the  treads, 
every  care  must  be  taken  to  ensure  this 
result ;  hence  the  use  of  the  cradle.  To 
make  the  cradle,  prepare  two  pieces  of  stuff, 
it,  s,  about  3  ft.  long,  4  in.  wide,  and  in¬ 
thick  ;  also  two  similar  pieces,  l,  L.  Now  cut 
two  other  pieces  as  b,  b,  sawing  out  the 
notches  a,  a  to  a  distance  equal  to  the  nosing 
and  cove.  Nail  R,  r  and  l,  l  firmly  together, 
and  let  the  pieces  b,  b  into  r  as  seen,  being 
sure  that  the  face  of  each  is  perfectly  square 
with  r,  r;  also  nail  these  in. 

Gluing-up  Steps. — Having  first  glued  in 
the  pieces  designed  for  the  coves,  place  the 


tread  face  downwards  upon  the  cradle,  as  at 
Fig.  8.  Now  fit  each  riser  in  its  place  by 
“shooting”  the  edge  until  its  face  coincides 
with  b,  B;  also  fit  three  blocks  in  at  the  back, 
being  sure  they  fit,  as  upon  this  depends  their 
usefulness.  Having  fitted  all  the  risers, 
glue  each  to  the  tread,  with  the  blocks  be¬ 
hind,  and  place  them  on  one  side  to  dry. 
The  risers  should  now  be  worked  to  their 
proper  width,  to  be  obtained  from  the  pitch- 
board. 

Nosings  and  Coves. — The  nosings  should 
be  worked  with  the  nosing-plane  described 
before  ;  the  coves  are  also  worked  with  a 
special  plane,  as  shown  in  the  sketch 
(Fig.  16). 

Return  Nosings. — The  return  nosings  will 
depend  upon  the  bracket  selected ;  they 
should  first  be  worked  as  at  Fig.  15  :  that  is, 
the  nosing  and  cove  in  one  piece.  If  the 
bracket  is  to  be  as  a  (Fig.  1),  the  nosings  must 
be  returned  as  at  B  (Fig.  9) :  that  is,  returned 
in  itself  ;  if  as  B,  c  will  be  the  plan  ;  in  this 
case  a  mitre  is  cut  on  each  end  and  a  small 
piece  glued  on  the  return ;  a  b  shows  the 
thickness  of  the  bracket. 

Section  of  Step. — Fig.  10  is  a  portion  of 
the  step  when  worked  ;  T  is  the  tread,  c 
cove,  B  block,  and  r  the  riser.  The  riser 
is  sometimes  tongued  into  the  next  tread,  as 
here  shown  at  t. 

Plan  of  Angle  of  Step. — At  Fig.  11  T  is 
the  tread,  s  the  string,  N  the  nosing,  R  N 
return  nosing,  b  bracket,  and  r  the  riser. 

Cutting  Riser. — r  (Fig.  12)  is  the  riser,  as 
cut  out  for  string  and  bracket ;  it  is  cut  in 
this  manner  (and  the  string  to  correspond) 
to  save  the  necessity  of  thicknessing  the 
string,  which  would  be  the  case  if  “a”  was 
cut  back. 

Sections. — Fig.  13  shows  a  portion  of 
tread  with  balusters  in  position  :  t  tread, 
b  baluster,  b  bracket,  n  nosing,  and  c 
cove.  Fig.  14  is  a  section  taken  at  a  b  (Fig. 
1),  s  string,  sr  spandril,  T  tread,  and  b 
baluster. 

Putting  Stairs  Together.  —  In  putting 
“open-string”  staircases  together,  we  have 
to  guard  against  the  chance  of  wedging  them 
up  out  of  square ;  to  prevent  this  fault 
arising,  it  is  advisable  to  place  each  step  in 
its  proper  place  in  the  wall  string,  and  firmly 
screw  each  riser  into  the  next  tread  below. 
If  this  is  properly  done,  and  the  ends  of  the 
steps  all  kept  “  fair,”  it  is  scarcely  possible 
for  them  to  be  out  of  “  true.”  Having 
wedged  the  steps  into  the  “  wall  string,”  the 
“  cut  string  ”  should  now  be  placed  in  posi¬ 
tion  with  a  piece  of  stout  “  quartering  ” 
placed  against  the  nosings  ;  “  cramps  ”  are 
now  applied,  drawing  the  string  tightly  up 
into  each  step.  It  will  be  seen  from  Fig.  2 
that  the  “  risers  ”  being  placed  on  the  top  of 
the  “  treads,”  the  cramp  is  sure  to  draw 
the  steps  firmly  down.  The  “  string  ”  can 
now  be  nailed  through  the  face  into  each 
riser,  as  the  bracket  will  cover  all  up 
as  at  b  (Fig.  12).  A  few  nails  can  also  be 
driven  carefully  into  the  treads  on  the 
“  skeiv,”  and  blocks  should  be  glued  at  the 
back  of  each  step  and  string.  One  of  these 
blocks,  often  made  by  splitting  a  piece  of 
square  timber,  is  shown  in  Fig.  10,  marked  b. 

Fitting  Brackets  and  Nosings.  —  All 
brackets  should  now  be  fitted  and  bradded 
on,  taking  care  that  they  are  fair  or  flush 
with  the  portion  of  treads  projecting  over  the 
string,  as  the  nosings  will  be  nailed  on  top 
of  these.  The  return  nosings  should  not  be 
fixed  permanently,  as  they  have  to  be  re¬ 
moved  to  fix  the  balusters  ;  therefore,  two 
nails  should  be  only  driven  partly  home,  so 
that  they  may  be  easily  withdrawn  with  the 
pincers. 


BOOT  AND  SHOE  MAKING. 

BY  WILLIAM  GREENFIELD. 

The  Way  to  Get  the  He-el  Ready  to  Sew 
Down— How  it  is  Sewn  Down  —  The  Way 
to  Make  the  Seat  (Sewn  Seat)— The  Way 
a  Pegged  Seat  is  Made. 

The  Way  to  Get  the  Heel  Ready  to  Sew 
Down. — In  Work,  No. 194,  page  594,  the  split- 
lift  was  left  pegged  in  its  proper  place  on 
the  seat.  Now,  when  the  top  of  this  is 
rasped  nicely  and  rough,  it  must  be  pasted, 
and  the  first  entire  lift  put  on  grain  side 
upwards,  first  roughing  and  pasting  the  flesh 
side.  It  is  well,  until  having  learnt  to  judge 
the  size  each  lift  should  be,  to  place  a  piece 
of  paper  over  the  split-lift,  getting  a  straight 
edge  of  it  against  the  breast,  holding  it 
there  with  two  fingers  of  the  left  hand. 
Then,  with  a  piece  of  coarse  sand-paper  in 
the  right,  stroke  the  edge  of  the  paper  over 
the  edge  of  the  split-lift,  until  the  edge  of 
the  paper  ,  and  pattern  of  the  heel  is  worn 
asunder.  If  the  heel  is  to  be  square,  this 
pattern  will  do  for  roughing  out  all  the  lifts. 
These  should  be  a  little  larger  than  the 
pattern,  unless  the  heel  is  going  to  be  a 
smart  (hollowed)  heel ;  in  which  case  each 
one  may  be  a  little  smaller  than  the  other. 
For  present  purposes,  there  will  only  be 
wanted  two  whole  lifts  to  make  the  heel, 
as  in  Fig.  1,  A  being  the  sole  and  seat- 
pieces,  B  the  split-lift,  and  c  and  D  the  first 
and  second  whole  lifts.  In  putting  on  the 
first  lift,  about  five  pegs  can  be  inserted 
midway  between  the  centre  and  edge,  as 
was  done  in  the  split-lift ;  the  top  of  them 
cut  off  with  a  portion  of  the  lift.  Then  the 
top  is  well  rasped  until  nearly  all  the  grain 
is  off ;  and  when  it  has  been  trimmed 
round  to  the  shape  of  the  remainder  of  the 
heel  the  second  lift  can  be  roughed,  the  two 
pasted,  and  the  second  fixed  in  its  place 
on  the  heel,  and  kept  there  by  putting  in, 
permanently,  two  f  rivets  at  E  and  F,  or  two 
sole  tacks  that  can  be  withdrawn  after  the 
sewing  down  has  been  done.  At  the  breast 
of  the  heel  the  first  lift  should  overhang 
the  ends  of  the  split-lifts  a  little,  and  the 
second  should  overhang  the  first,  and  so 
on,  until  the  top  piece  is  on,  and  the  heel 
is  the  height  required.  I  have  shown  how 
to  cut  a  channel,  and  one  must  be  cut 
some  distance  in  this  top  lift,  as  shown  by 
the  dotted  line.  It  need  not  be  deep,  and 
if  the  knife  be  held  the  reverse  way  and  a 
second  cut  made  an  eighth  of  an  inch  from 
the  other,  it  will  cut  a  V-piece  out,  and  form 
a  nice  groove  for  the  stitch  to  lay  in.  The 
sole  and  sole-piece  should  be  rubbed  round 
with  the  bone  at  G  to  h,  to  open  it  a  little 
from  the  seat  stitches,  so  that  they  may  be 
clear.  Then  see  that  the  seat  and  lifts  are 
not  too  dry. 

How  it  is  Sewn  Down. —  It  is  held  on  the 
knees,  as  it  is  in  the  diagram  (Fig.  2),  with 
the  heel  towards  you,  and  the  lifts  to  the 
left,  and  held  very  firm  by  the  strap.  The 
heel  thread  should  be  stouter  than  the 
sewing  thread — about  four  or  six  strands 
more  will  be  sufficient.  The  heel  awl  is  an 
instrument  something  like  the  sewing  awl, 
only  nearly  straight.  It  is  used  in  a  large¬ 
sized  sewing-awl  handle,  and  the  blade  will 
want  to  be  dipped  into  soap  before  it  is 
used  to  make  each  hole.  It  has  a  thick 
substance  to  go  through,  and  for  this  reason 
the  bristles  on  the  thread  also  will  need  to 
be  good.  To  make  the  first  hole,  the  awl 
must  be  put  in  at  a  (Fig.  2)  and  brought  out 
at  b.  To  show  you  the  exact  place  in  the 
sole  that  the  point  of  the  awl  is  to  be  put,  I 
give  in  Fig.  3  a  section  of  the  welt  and 
seat.  Supposing  b  and  b  (the  dotted  lines) 
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to  be  the  heel,  the  first  hole  is  made  exactly 
over  A.  This  done,  one  end  of  the  thread 
is  drawn  through,  and  it  is  then  halved. 
The  second  hole  is  made  in  the  same  way 
over  c,  and  brought  out  at  c  in  Fig.  2  ;  and 
in  making  this  hole,  as  with  all  the  rest 
after  the  first,  the  awl  must  not  touch  the 
seat  stitch  (Fig.  3),  or  the  wriggling  of  it 
would  cause  the  stitch  to  be  burnt  or 
heated  enough  to  impoverish  it  of  its  wax, 
and  make  it  somewhat  rotten.  After  the 
hole  is  made,  just  the  point  of  the  awl  is 
placed  under  it,  to  raise  it  to  be  in  a  line 
with  the  mouth  of  the  hole,  so  that  the  thread 
may  well  run  through  the  two.  This  is 
done  by  putting  the  two  bristles  in  one 
after  the  other,  and  then 
pulling  the  two  ends 
through  at  once,  pulling 
very  hard  on  both  sides,; 
the  third  hole  made  in 
the  same  way  by  putting 
the  awl  in  at  d,  and  the 
former  process  repeated. 

This,  it  will  be  seen,  will 
make  a  stitch  as  at  H,  that 
loops  out  of  g  into  I ; 
and  when  it  is  drawn 
tightly  in  as  before,  it  will 
be  seen  that  it  draws  the 
upper  leather  to  the  sole 
leather,  and  so  holds  the 
heel  on  ;  and  this  is  re¬ 
peated  until  the  whole 
of  the  stitches  that  lay 
on  the  upper  leather  are 
sewn  down — each  hole 
following  as  at  e  and  f, 
and  so  on.  The  stitches 
in  both  these  diagrams 
are  shown  loose  to  illus¬ 
trate  the  position  of  each, 
and  each  one  should 
fall  into  the  groove  on 
the  top,  the  last  stitch 
being  finished  off  with  a 
knot.  Each  time  a  stitc'  ■ 
or  so  is  set  the  heel  should 
be  hammered  down  on 
the  top  of  the  stitches, 
at  a  c  (Fig.  2),  in  order 
to  keep  it  in  its  place. 

When  the  heel  is  sewn 
all  round  and  the  ends 
cut  off,  it  can  be  firmly 
and  well  hammered  down 
all  over. 

The  Way  to  Make  the 
Seat  ( Sewn  Seat). — Al¬ 
though  this  is  a  sewn 
seat,  which  I  have  ex¬ 
plained  above,  the  making 
of  it  is  not  practically 
commenced  until  it  has, 
as  there  described,  been  sewn  down.  Now,  as 
the  leather  is  damp  and  workable,  it  is  the 
time  to  make  the  seat ;  and  after  it  has 
been  hammered  on  top,  the  stitches  A,  D 
(Fig.  2)  should  be  rubbed  down  well  wfith 
the  bone  ;  it  can  then  be  pened  up  with  the 
pene  end  of  the  hammer,  and  it  will  need  to 
be  done  most  carefully,  for  all  these  stitches 
here  must  be  covered  by  the  leather  in 
this  process.  It  will  be  seen  by  a  (Fig.  4), 
that  in  commencing,  the  pene  of  the  hammer 
must  only  hit  the  heel  at  the  bottom  of  the 
split-lift  and  the  top  of  the  sole  and  sole- 
piece.  This  is  done  to  get  the  leather  that 
is  directly  over  the  stitches  as  near  to  them 
as  possible.  When  this  has  been  done  all 
round  the  heel,  turn  the  boot  round  again, 
and  commence  at  the  extreme  edge,  b,  hold¬ 
ing  the  boot  in  the  position  shown ;  and 
when  getting  round  towards  the  back,  throw 


the  toe  between  the  knees.  The  hammering 
does  not  want  to  be  hard,  but  sharp  and 
frequent,  and  continued  all  round  the 
edge  of  the  heel  in  various  rows,  as  at  A 
(Fig.  5),  and  leaving  no  part  untouched. 
Then  it  can  be  slightly  hammered  down 
with  the  other  end  of  the  hammer.  The 
next  step  is  to  hold  the  boot  in  a  firm 
place  upon  the  knees  (as  at  Fig.  5), 
and  just  start  to  cut  the  rough  edges  of 
the  seat  at  B  with  the  point  of  the  knife  ; 
and  to  save  it  from  slipping  into  the  upper, 
the  handle  of  an  old  metal  spoon  will  be 
found  very  handy.*  This  is  placed  on  the 
upper,  as  at  c,  moving  it  along  with  the 
knife  to  cut  off  the  rough  edge,  d.  This  is 


Fig  9. 
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Boot  and  Slioe  Making'.  Fig.  1.— The  Seat,  with  Sole,  Split-lift,  and  two  Lifts  ready  to 
sew  down.  Fig.  2.— The  Stitch  huried  in  the  Lift,  and  how  the  Stitch  is  caught  up. 
Fig.  3.— Section,  showing  how  the  Stitch  is  set  and  where  the  Hole  is  made.  Fig.  4. 
— The  Leather  made  to  cover  the  Stitches  hy  the  Pene  End  of  the  Hammer.  Fig.  5. 
—The  Seat  trimmed  without  cutting  the  Upper.  Fig.  6. — Metal  Guard,  made  from 
the  Handle  of  an  old  Spoon.  Fig.  7. — A  Seat-Breaker.  Fig.  8  — Welt  File.  Fig.  9. 
—Section,  showing  how  a  Pegged  Seat  is  made,  with  the  right  and  wrong  way  of 
driving  the  Pegs.  Fig.  10. — The  proper  way  to  sew  the  Seat  down  for  a  Pegged 
Seat.  Fig.  11.— The  Position  of  Pegs  on  Seat  and  Split-lifts. 


trimmed  up,  so  that  E  is  left  firm  and  solid, 
and  well  covering  the  stitch.  The  next 
start  is  made  upon  the  other  corner  of  the 
seat ;  and  this,  by  running  the  seat-breakerf 
round.  The  guard  b  (Fig.  7)  is  put  against 
b  (Fig.  5),  only  at  the  other!  corner,  and 
taking  sweeping  strokes  in  one  direction 
only  three  or  four  times,  until  the  seat  is 
smooth  and  even  all  round.  If  not,  the 
lumps  must  be  cut  off  with  the  knife,  and 
the  breaker  used  again.  This  makes  the 
edge  E  all  right ;  and  now  the  edge  b  must 
be  rubbed  round  with  the  welt  file,?  and 
the  heel  can  be  allowed  to  dry.  It  can 

*  If  the  handle  of  an  Old  metal  spoon  is  hammered 
out  thin  and  flat  (as  a.  Fig.  6),  it  makes  a  nice  guard 
to  the  knife  for  several  purposes. 

+  A  seat-breaker ;  a  is  the  cutter,  b  the  guard, 
c  the  handle  (Fig.  7). 

$  A  welt  file  for  smoothing  the  welt,  etc.,  made 
with  cross-cuts  on  one  side  only  (as  Fig.  8). 


then  have  the  remainder  of  the  lifts 
put  on. 

The  Way  a  Pegged  Seat  is  Made. — If  the 
seat  is  to  be  pegged,  this  must  be  decided 
upon  before  the  boot  is  lasted,  as  it  is  neces¬ 
sary  to  skive  the  stiffener  much  thinner  and 
more  tapered  than  is  the  case  if  the  seat  is 
to  be  sewn.  Otherwise  it  is  the  same  as  at 
Fig.  7,  page  181,  No.  168.  With  regard 
to  the  inner  sole,  it  is  not  fitted  and  holed  as 
before  described,  but  left  quite  square  and 
plain  to  the  edge,  as  far  as  the  heel  is 
coming  ;  only  the  waist  and  fore-part  holed, 
'as  c.  Even  when  the  seat  portion  is  left  its 
full  substance,  it  will  be  found  that  the 
centre  is  higher  than  it  is  at  the  sides,  unless 
the  bottom  of  the  last  at 
the  heel  is  very  flat — 
which  it  should  not  be, 
or  it  will  perhaps  feel 
very  uncomfortable  to 
the  heel  in  wear.  I  have 
explained  how  to  make 
a  “  split-lift,”  and  a  thin 
pair  must  be  made  to  go 
on  just  round  the  edge 
of  the  inner  sole  (on  top) 
about  half  inch  wide.  The 
substance  they  should  be 
must  be  decided  by  the 
amount  of  drop  that  the 
last  has  at  the  edge,  as 
you  want  to  get  the  top 
as  near  flat  and  level  as 
possible.  It  can  be  pegged 
on  with  a  few  short  fine 
pegs.  This  is  done  so 
that  in  pegging  the  seat 
the  sole  and  all  the  upper 
leather  and  stiffener 
should  lay  quite  fiat.  The 
pegs  must  go  straight 
through  each  substance, 
instead  of  on  the  slant ; 
for  pegs  that  do  not  go 
through  everything,  inner 
included,  are  never  solid, 
as  they  tend  to  yield  to 
any  •  strain  from  top  and 
bottom.  This  can  be 
easily  seen  by  looking  at 
Fig.  9,  which  is  a  trans¬ 
verse  section  of  the  heel 
(seat,  upper,  stiffener, 
inner  sole,  split,  and  sole), 
with  the  right  side  with 
the  split,  and  the  left 
■without.  The  difference 
can  be  seen  between  a 
pegthatis  driven  through, 
as  the  line  A,  and  the  one 
at  the  line  b.  To  get  the 
same  effect  upon  the 
leather  on  the  left  as 
the  line  a,  the  peg  would  have  to  be 
driven  as  the  line  c,  which  is  not  to 
be  compared  with  a  for  strength.  The 
inner  sole  prepared,  the  top  can  be  lasted 
round  the  seat  as  before  described,  with 
this  exception  :  that  the  upper  must  come 
over  towards  the  centre  fully  three-eighths 
more  than  what  is  really  needed  for  a 
sewn  seat.  Bought  tops  are  generally 
quite  large  enough  to  admit  of  this, 
without  making  the  golosh  too  low  at  the 
back  ;  but,  if  not,  then  you  must  make 
them  sewn.  The  upper  is  sewn  down  to.  the 
inner  sole,  but  not  .as  it  was  for  a  sewn  seat. 
There  are  several  ways  of  doing  this  ;  it  can 
be  felled  round,  one  end  being  round  the 
edge  of, the  upper,  or  the  stitch  can  be  set,  first 
on  the  sole  side  and  then  on  the  upper  ;  but 
that  is  not  quite  solid  enough  for  my  liking, 
as  everything  must  then,,  depend  upon  the 
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pegs  ;  therefore,  I  shall  not  illustrate  these, 
but  only  the  best  method,  which  is  as 
follows  : — Hold  the  boot  as  you  did  for  the 
sewn  heel,  with  the  heel  towards  you  (as 
Fig.  10).  The  sewing  awl  is  put  in  at  a,  and 
the  point  must  come  out  at  b,  and  a  thread 
put  through  and  halved.  The  next  time  the 
aivl  is  put  in,  it  must  be  at  c,  and  come  out 
at  d  ;  this  is  a  little  on  the  slant,  and  the 
remainder  of  the  holes  can  follow  the  alter¬ 
nate  dots  on  either  side  in  like  manner. 
Now,  the  way  the  stitch  is  set  is  like  this  : 
the  end  that  is  hanging  out  of  b  is  held  in 
the  left  hand,  and  when  you  have  made  the 
hole  c  d,  the  end  that  is  at  a  is  put  into  c  ; 
B  is  then  put  under  the  thread  that  is  going 
to  form  the  stitch  on  this  side,  between 
a  c.  The  thread  a  is  then  pulled  out  at  d 
with  the  left  hand,  and  the  thread  b  pulled 
through  under  the  stitch  a  c.  This,  it  will 
be  seen,  will  draw  the  upper  well  over  at  b. 
The  next  stitch  is  set  in  the  same  manner, 
which  will,  of  course,  draw  D  over,  and  so 
on  right  round.  Each  time  a  stitch  is  set 
it  can  be  hammered  down  on  top,  and  also 
at  the  side  ;  this  beats  the  stiffener  in  its 
place,  and  helps  to  make  the  edge  of  the 
line  e  p  nice  and  square,  to  form  the  seat 
upon.  By  this  diagram  being  turned  the 
other  way  up,  it  can  be  seen  by  the  last 
stitch  that  if  the  two  ends  g  and  H  are  tied 
together  it  will  make  a  good  finish,  that 
the  whole  is  a  solid  and  smooth  seam,  and 
that  the  top  is  nice  and  flat  to  receive  the 
sole.  The  sole  and  sole-piece  is  put  on  as 
I  said  before,  only  that  it  is  pared  nearer 
to  the  upper,  leaving  about  a  sixteenth 
all  round ;  then  a  row  of  fine  pegs  (just 
long  enough  to  go  through  the  inner  sole) 
put  in,  as  near  to  the  edge  of  the  sole  and 
sole-piece  as  you  can  (as  shown  by  a,  Fig.  1 1) ; 
but  they  must  reach  the  edge  of  the  inner 
sole  and  just  go  through  it.  The  proper  awl 
to  use  is  a  straight  fine  awl,  like  an  ordi¬ 
nary  bradawl,  only  fine,  and  in  a  short 
stumpy  handle ;  and  if  the  leather  be  too 
hard  for  it  to  be  forced  in  by  hand  pressure, 
it  can  be  held  in  its  x>laee  with  the  left,  and 
be  driven  in  with  a  hammer  in  the  right. 
The  tops  of  the  pegs  must  be  cut  off,  rasped, 
and  pasted,  ready  to  receive  the  split-lifts, 
as  shown  in  my  last  article.  When  the  split- 
lift  is  put  on,  it  must  have  a  row  of  pegs 
put  round,  as  shown  above,  only  they  must 
not  be  quite  so  near  the  edge,  as  shown  by 
b  p.  The  first  lift  is  treated  in  the  same 
way,  and,  with  these  exceptions,  all  is  the 
same,  as  with  a  sewn  seat ;  and  so  in  my 
next,  after  giving  a  brief  account  of  pegged 
and  spring-waist,  called  flexura  waists,  I 
shall  show  how  to  finish  building  the  heel, 
and  not  leave  you  till  “  all  the  stuff  is  on.” 


Toothed  Wheels  with  short  teeth  usually 
run  much  easier  and  smoother  than  those 
with  longer  teeth-  The  teeth  should  be 
also  so  pitched  that  the  tooth  of  the  driving 
wheel  does  not  touch  that  of  the  driven 
wheel  until  the  line  of  centres  has  been 
passed.  The  difference  of  motion  between 
this,  and  that  which  ensues  when  the  driver 
touches  the  driven  tooth,  is  similar  to  that 
noticeable  between  trailing  a  stick  and 
pushing  it  along  the  ground.  The  teeth 
should  be  carefully  set  out  by  means  of  a 
rolling  circle,  and  the  pitch  of  the  driving 
wheel  made  about  half  per  cent,  coarser 
than  that  of  the  driven  wheel.  When  the 
driven  wheel  has  the  coarser  pitch,  the  push¬ 
ing  action  will  occur,  and  any  slight  irregu¬ 
larities  in  the  surfaces  of  the  teeth  will 
cause  much  jarring  and  vibration. — F.  C. 


HOW  TO  MAKE  AS  IMPROVED  BIRD¬ 
CAGE. 

BY  J.  WHITFIELD  HARLAND. 

It  is  proverbial  that  pets,  especially  birds, 
invariably  come  to  grief  and  a  tragic  end, 
the  manner  of  their  death  being  “  cats.”  In 
their  interest,  I  once  designed  and  made  a 
cage  which  effectually  protected  them  from 
the  feline  race ;  and,  presuming  that  ama¬ 
teurs  and  others  might  desire  to  do  the 
same,  I  submit  the  present  design. 

The  improvement  consists  in  a  double  set 
of  wires,  at  a  distance  of,  say,  3  in.  apart  all 
round,  to  prevent  pussy,  after  fascinating 
her  destined  prey,  getting  her  claws  far 
enough  to  be  dangerous,  and  maintaining 
thereby  a  respectful  distance  between  them. 

The  design  itself,  as  shown  in  the  illus¬ 
trations,  is  octagonal  in  plan,  is  semi- 
Gothic  in  style,  two  storeys  in  height,  and 
stands  upon  a  square  base,  which  projects 
3  in.  all  round  beyond  the  wires  of  the 
inner  caging,  whilst  it  has  double  eaves  to 
its  roof,  each  of  which  carries  a  separate 
caging.  At  one  end  of  the  base  is  a  drawer 
front,  with  a  pull  in  the  centre,  attached  to 
the  false  bottom  of  the  cage,  allowing  it  to 
be  withdrawn  for  cleaning,  and  fastened, 
when  closed,  by  a  button.  At  front  and 
both  ends  are  projecting  bays  in  both  storeys. 
These  are  to  serve  as  enclosures  for  baths, 
seed-boxes,  and  nesting  spaces,  and  are  pro¬ 
jected  from  the  cage  to  avoid  droppings 
falling  into  them.  In  the  lower  storey  they 
are  entirely  of  wood,  and  consist  of  a  fram¬ 
ing,  roofed  with  wood,  and  filled  in  at  front 
and  sides  with  thin  wooden  louvres  ;  and  in 
the  upper  storey  are  almost  solid  wood,  with 
trefoil  apertures  fitted  inside  with  wire 
gauze,  but  framed  and  panelled  as  shown. 
At  the  back,  i.e.,  to  the  left  in  the  drawings, 
there  are  no  projections,  thus  permitting 
a  full  view,  thence,  of  the  interior.  The 
double  roof  of  the  cage  is  of  the  kind  known 
as  hip  and  gable  ;  the  wires  of  the  outer 
caging  being  vertical,  whilst  the  inner  wires 
are  laid  horizontally.  The  ridges  and  rafters 
die  into  a  framed  square  base,  for  ornamental 
ventilator,  into  which  they  are  mortised, 
which  also  receives  the  ends  of  the  upper 
wires  of  inner  caging  roof,  so  far  as  those 
coming  opposite  are  concerned.  The  venti¬ 
lator  above  is  framed  together,  fitted  with 
louvres,  and  the  horns,  or  awms,  are  left 
long  enough  at  each  corner  to  slide  into  the 
square  base  tightly. 

The  general  construction  is  as  follows  : — 
Select  some  hard  wood — preferably  “  Hon¬ 
duras  ”  (a  cedar,  which  in  some  parts  of  the 
countryis  called  “bastard  mahogany”),  which 
is  very  little  liable  to  wyarp  as  oak  does — and 
first  make  the  base  of  the  dimensions  shown 
in  the  plan  by  “  concealed-dovetailing  ”  it 
together  at  four  corners,  having  first  stuck 
the  mould,  a ,  on  its  face  (see  sectional  part 
of  Fig.  1).  Then  stick  a  bull-nose  on  edge 
of  the  top  piece,  d,  and  mitre  it,  and  plant 
it  upon  the  upper  edge  of  the  base-mould,  a, 
fixing  it  to  a  strip,  c,  glued  a  ad  screwed  to  a 
by  screws  and  glue  from  its  under  side.  Then 
plane  up  a  flat  piece,  b,  and  glue  and  screw  it 
to  lower  edge  of  a  from  below.  This 
completes  the  base,  except  that  the  four 
corners  (see  plan),  which  are  the  difference 
between  the  octagon  and  its  containing 
square,  marked  e  e,  should  be  floored  by 
thin  triangular  pieces,  of  the  size  shown, 
and  the  false  bottom  drawer-front.  This 
latter  may  be  made  by  sawing  the  mould,  a, 
right  through  with  a  very  fine  tenon-saw 
before  planting  on  the  pieces,  b,  c,  and  d, 
on  one  side  of  the  square,  afterwards 


fixing  their  ends  only  to  other  part  of  frame, 
so  as  to  allow  the  length  sawn  away  to  slide 
between  b  and  d,  to  act  as  the  drawer-front. 
The  pieces,  b,  should  be  made  wider  on  the 
two  sides  right  and  left  of  the  drawer,  to  act 
as  runners,  or  separate  runners  fixed,  with 
strips  planted  on  to  form  rebates,  to  keep 
the  sides  of  the  drawer  in  square  line  with 
front,  such  sides  being  mere  \  in.  strips 
nailed  on  upper  side  of  the  J  in.  false  bottom 
of  cage.  Before  covering  this  bottom  with 
very  thin  sheet-zinc,  it  should  be  coated 
with  a  solution  of  alum,  and  both  it  and  all 
inner  parts  of  the  base,  cage,  etc.,  should 
have  a  coat  of  shellac  dissolved  in  naphtha 
or  methylated  spirits,  especially  in  all  joints, 
however  close.  This  prevents  the  tiny  para¬ 
sites  from  finding  harbour  in  the  cage  and 
multiplying,  to  the  destruction  of  the  birds. 
In  the  base  and  lower  part  of  cage  it  will 
not  do  to  trust  to  glue  alone,  on  account  of 
the  unavoidable  moisture.  All  parts  should 
be  also  screwed. 

The  eight  uprights  forming  the  outer  cage 
should  be  carefully  got  out  exactly  the  same 
length  and  thickness,  out  of  1  in.  X  |  in.  stuff, 
to  the  section  (Fig.  4).  The  lower  ends 
should  go  right  down  the  full  depth  of  the 
plinth,  c  (Fig.  1),  which  is  octagonal,  and  be 
screwed  to  their  places,  from  inside,  to  it. 
This  plinth  should  be  j-  in.  thick,  with  a 
small  bead  and  hollow'  worked  on  its  upper 
edge  (see  Fig.  8).  This  should  be  mitred, 
the  angles  being  blocked  together  inside 
flat  part.  The  lower  edges  of  the  rails,  a,  b, 
and  of  the  mouldings,  D,  e,  should  now  be 
marked  off  on  the  eight  uprights  on  both 
sides,  then,  scribing  thickness  of  the  rails 
above  the  mark  for  them,  notch  the  sides  to 
nothing  at  back  and  to  front  edge  of  the 
sides,  as  shown  in  section  (Fig.  5),  the  part 
left  white  being  the  notch,  which  enables 
ends  of  rails  to  be  exactly  square.  The 
mouldings,  E  and  D(Fig.  6),  are  made  wider — 
viz.,  \  in.  x  y  in.— finished  so  as  to  project 
beyond  face  of  uprights,  there  to  mitre,  the 
hinder  part  to  be  squared  for  notches,  as 
before,  into  uprights.  When  these  are  all 
fitted  to  their  places,  before  gluing  up,  the 
six  uprights  should  be  marked  and  mor¬ 
tised  for  the  cills  and  heads  of  the  project¬ 
ing  bays  (right  through  that  part  of  face 
which  is  square  to  them  only)  into  the 
notches  made  for  rails,  a,  b,  and  to  the  other 
side  for  heads,  g,  h.  These  mortises  should 
only  be  At  in.  X  i  in.  These  side  heads, 
G,  H,  should  be  mitred  to  the  front  heads, 
j,  k,  externally,  and  should  be  scribed  to, 
and  cut  to  fit,  the  rails,  a,  b,  in  one  case,  and 
the  cills,  in  like  manner  to  the  uprights 
themselves,  in  the  other  case,  all  dying  into 
the  frame  of  outer  cage.  The  posts,  o,  o,  0, 
and  p,  p,  p,. should  be  of  f  in.  square  stuff, 
stop-chamfered,  as  shown,  the  latter  being 
mortised  for  receiving  tenoned  ends  of  cills, 
s,  N  (part  through  only),  and  at  top  for  the 
head-rails,  1c,  h.  They  should  be  grooved 
for  jV  in-  panels  in  0,  o,  o,  and  for  louvres  in 
p,  p,  p,  above  N,  s,  and  below  for  panels  from 
r  to  s,  and  from  u  to  K  on  the  sides  next  to 
them.  The  under  sides,  inside  edge,  of  cills, 
l,  m,  should  be  rebated  4  in.  wide,  At  in-  deep, 
for  At  in-  flooring  to  be  afterwards  nailed 
from  below  with  very  small  wire  nails,  filed 
off  if  they  project  through  to  inside.  The 
rails,  a,  b,  l,  m,  n,  s,  are  f  in.  x  J  in.  Heads, 
g,  H,  J,  k,  are  |  in.  square  before  moulding. 
The  bottom  rails,  T,  t,  h,  r,  are  At  in-  deeP 
by  §  in.,  mitred  at  the  bays  and  bevelled  to 
die  into  principal  uprights,  as  may  happen. 
The  mitres  to  posts,  p,  p,  p,  to  be  recessed  to 
Aft  in.,  and  the  posts  must  be  recessed  also, 
that  the  rails  may  be  planted  on  recessed 
part  of  posts,  leaving  the  mitred  portiou 
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projecting  beyond  them,  as 
shown.  The  under  sides  of  the 
mouldings  should  be  slightly 
notched,  to  receive  the  hip-rafters 
of  bays  (|  in.  square),  at  their 
points  of  intersection.  The  plinth, 
o,  should  next  be  rebated  at  top 
edges  to  receive  a  filling,  similar 
to  the  flooring  of  space  in  base 
below  (already  explained),  to 
cover  the  angles  of  the  octagon 
exterior  to  the  contained  oc¬ 
tagon,  so  that  the  rails,  t,  t,  u,  r, 
may  rest  on  its  diagonal  edges, 
and  its  eight  sides  be  in  rebate, 
the  top  flush  with  upper  edge  of 
the  plinth  (see  Fig.  8).  This 
being  done,  the  framing  of  the 
outer  cage,  excepting  roofs  and 
bays,  may  now  be  glued  up,  and 
held  together  till  the  glue  is  dry 
by  string,  tightly  tied  round  at 
top,  middle,  and  bottom  by  way 
of  cramps.  The  panels  and 
louvres  being  made  whilst  the 
glue  sets  hard,  the  curved  canti¬ 
levers  cut  out  and  chamfered 
(v,  v),  the  straight  struts  made, 
chamfered,  and  housed  on  under 
side  of  e,  the  flooring  of  bays 
fitted  roughly,  the  hip-rafters 
got  out  and  bevelled  to  proper 
angle,  the  bays  may  then  be 
glued  up  ready  for  fixing  to  the 
carcase. 

The  inner  cage,  being  intended 
solely  to  keep  the  birds  away 
from  the  outer  cage,  may,  and 
should  be,  very  light.  The  eight 
uprights  may  be  of  the  same 
section  as  the  outer  cage,  but 
thinner  (or  be  Jr  in.  round),  and 
should  be  secured  at  foot  to  the 
filling  (before  described)  of  the 
top  of  plinth  framing ;  at  top 
they  may  be  halved  into  their 
corresponding  roof-rafters.  One 
rail  will  suffice  at  the  height  of 

e.  A  plate  at  top,  level  with  d, 
should  go  all  round,  halved  at 
angles,  and  nailed  to  the  uprights 
with  wire  nails. 

If  the  cage  be  intended  for 
larks,  etc.,  instead  of  wiring  the 
roof  of  inner  cage,  it  should  be 
filled  in  solid,  and  the  lower 
storey  should  be  discarded,  the 
rail,  b,  being  dropped  to  the 
height  now  occupied  by  a  ; 
otherwise,  they  would  kill  them¬ 
selves  by  attempting  to  soar. 

We  now  come  to  the  roof  con¬ 
struction,  having  so  far  only  gone 
as  high  as  the  eaves-plate,  d. 
Get  a  moulding,  f  (see  Fig.  7, 
which  is  a  section  of  it),  and 
mitre  it  so  that  it  will  be  larger 
(as  shown  in  roof  plan,  Fig.  3), 
and  saw  out  eight  curved  canti¬ 
levers  for  the  angles,  which 
must  be  nailed  to  the  plate,  d, 
and  also  to  the  eaves  moulding, 

f,  which  they  support.  The  wires 
•of  outer  cage  should  be  also  bent 
to  the  same  curve  after  they  have 
passed  through  d  and  before 
they  pass  through  F.  Into  the 
square  box,  which  serves  as  the 
base  of  the  ventilator,  mortise 
the  four  ridges  of  outer  and  four 
ridges  of  inner  cage,  x,  x.  Next 
make  the  four  pairs  of  gable- 
rafters  for  each  casing,  and  fix 
them  to  outer  ends  of  ridges. 


Improved  Birdcage.  Fig.  1.— Elevation  of  Cage.  Fig.  2.— Hall  Plan. 
Fig.  3.— Half  Roof  Plan.  Fig.  4.— Section  of  Upright.  Fig.  5.— Ditto, 
showing  Notching.  Fig.  6. — Section  of  Rail,  E.  Fig.  7. — Section  of  Eaves 
Moulding,  F.  Fig.  8.— Section  of  Plinth,  C,  showing  Rebate  and  Filling. 
Fig.  9.— Plan  of  Ventilator.  Fig.  10.— Section  through  Centre  of  ditto. 


Then  get  out  and  fix  the  valley- 
rafters,  housing  their  higher  ends 
into  the  base  of  ventilator,  and 
note  that  the  valleys  of  inner 
casing  will  be  cut  to  an  angle, 
to  nail  under  the  said  base.  Note 
also  that  the  feet  of  the  eight 
outer  roof-valleys  and  the  gable- 
rafters,  rest  on,  and  are  nailed 
to,  the  eaves  moulding,  f,  whilst 
those  of  inner  roof  rest  upon, 
and  are  fixed  to,  the  lower  plate, 
d,  thus  maintaining  the  distance 
between  them.  Before  fixing  the 
roof  in  place,  we  must  not  forget 
that  some  protection  is  needful 
to  fence  off  the  entrances  to  the 
bays  between  the  two  cages. 
This  is  provided  for  by  fitting 
and  fixing  the  pieces  marked  g,  g, 
from  the  inner  to  the  outer  posts, 
and  wiring  the  space  between 
them. 

For  instructions  as  to  wiring, 
I  refer  readers  to  information  on 
the  subject  which  has  already 
appeared  in  Work. 

The  inner  roof  should  be  wired 
purlin  wise — i.e.,  horizontally;  the 
outer  one  vertically(see  roof  half¬ 
plan,  Fig.  3,  and  elevation,  Fig. 
!)■ 

This  design  would  look  well 
in  ebonised  wood,  with  gilt  wire, 
or  in  French-polished  mahogany, 
with  nickel-plated  wires ;  or  it 
might  be  enamelled  any  colour, 
to  suit  surroundings. 


Aluminium  Soldering. — For 
sheet  aluminium  soldering  an 
iron-tin  solder  may  be  used  Avith 
a  flux  composed  of  resin,  neutral 
chloride  of  zinc,  and  grease.  The 
metal  should  not  be  cleaned  or 
scraped  unless  it  is  absolutely' 
necessary  io  do  so,  in  which  case 
alcohol  or  essence  of  turpentine 
should  be  used  for  the  purpose. 
For  5  per  cent,  aluminium 
bronze,  tin  solder  may  be  em¬ 
ployed,  but  this  is  not  possible 
with  the  10  per  cent,  alloy, 
in  which  case  a  preliminary 
copper-plating  is  recommended. 
If  it  is  difficult  to  dip  the 
ends  to  be  plated  directly  into 
the  solution,  pieces  of  blotting- 
paper  soaked  in  a  solution  of 
Cu  SO 4  may  be  laid  on  them, 
and  a  current  passed.  The  flux 
mentioned  above  may  be  used. 
Another  solder  which  is  recom¬ 
mended  is  one  consisting  of  cop¬ 
per,  56  parts  ;  zinc,  46  parts  ;  and 
tin,  2  parts,  applied  with  borax. 
Tests  showed  that  with  these 
solder  plates  of  aluminium  sol¬ 
dered  together  edge  to  edge,  a 
tractive  effort  of  from  164  tons 
to  18  tons  per  square  inch  was 
required  to  pull  them  asunder  ; 
if  the  edges  overlapped,  22  f  tons 
per  square  inch  were  needed. 
Pieces  of  cast  aluminium  bronze, 
if  placed  in  sand  moulds,  can  be 
joined  together  autogeneously  by 
running  in  some  of  the  molten 
metal.  If  this  operation  is  pro¬ 
perly  carried  out,  the  joint  is 
indistinguishable  from  the  rest 
of  the  casting. 
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Price  One  Penny. 

On  and  after  the  above  date  Work  will  be  published  on 
Fr  iday  instead  of  on  Wednesday ,  as  hitherto. 

BY  increasing  the  size  of  the  page  and  by  the  adoption  of 
fresh  type  each  weekly  number  of  Work  will,  it  is 
anticipated,  contain  no  less  than 

20  Per  Cent.  more  matter 
than  hitherto. 

As  Editor  of  the  Enlarged  Series  of  Work,  the  pub¬ 
lishers  have  been  able  to  secure  the  services  of  Mr.  P.  N. 
Hasluck,  the  well-known  author  of  many  highly  esteemed 
manuals  on  the  handicrafts,  who,  by  his  wide  and  varied 
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It  is  believed  that  the  change  thus  inaugurated  will  be 
regarded  with  unqualified  satisfaction  by  all  the  present 
readers  of  Work,  and  that  a  largely  increased  number  of 
mechanics  will  find  it  to  their  advantage  to  become  regular 
subscribers  to  the  New  and  Enlarged  Series. 

Not  only  will  Work  be  enlarged,  but  it  will  be  improved 
in  a  variety  of  other  ways.  By  its  publication  as  a  Weekly 
Newspaper  the  notes  and  news  and  other  current  matter 
in  it  will  be  absolutely  up  to  date. 

Correspondence  hitherto  published  only  under  the  head¬ 
ing  “Shop”  will,  in  the  New  Series,  be  classified  and  dealt 
with  promptly  as  soon  as  received,  so  that  queries,  etc., 
coming  to  hand  each  week  may  be 

Answered  in  the  Next  W eeh9s  Issue. 

The  advantage  of  this  shortened  time  between  the  receipt 
of  a  question  and  publication  of  the  answer  will  possibly 
occasion  still  greater  pressure  on  the  space  in  “Shop;” 
but  arrangements  have  been  made  to  meet  this  satisfactorily. 

The  increased  size,  the  more  rapid  production,  and  the 
general  improvement  of  Work  will  further  add  to  its 
established  worth  as 

A  Practical  Journal  for  Practical  People , 
and  as  a  medium  for  the  diffusion  of  information  useful  to 
those  who  take  an  interest  in  manual  occupations. 

Thus  it  will  be  seen  that  Work  will  in  the  future  even 
more  fully  than  heretofore  carry  out  its  mission  as  a  clear 
and  practical  exponent  of  the  principles  and  practice  of 
Every  Art,  Craft,  and  Science 

bearing  directly  or  indirectly  on  handiwork  of  a  constructive 
or  decorative  character. 

Communications  are  invited  from  readers  in  all  parts  of 
the  world  who  seek  information  or  have  facts  to  relate,  or 
opinions  to  offer  on  any  subject  fitted  to  the  scope  of 
Work.  Brief  paragraphs  relating  to  occurrences  that  are 
thought  to  be  of  interest  to  readers  are  also  invited  for 
publication. 

The  Weekly  Numbers  of  Work  will  still  continue  to  be 
issued  in  Monthly  Parts,  and  the  First  Part  of 
the  Enlarged  Series  will  be  issued  Feb.  24,  price  6d. 
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published,  at  La  Belle  Sauvaqe,  Ludqate  Hill,  London,  at 
9  o'clock  every  Wednesday  morning,  and  should  be  obtainable 
everywhere  throughout  the  United  Kinqdom  on  Friday  at  the 

latest.  _ 

TERMS  OF  SUBSCRIPTION. 

(Sent  post  f  ree  to  any  part  of  the  world.) 

b  months,  free  by  post  . la.  8d. 

6  months,  „  .......  8s.  3d. 

12  months,  „  ~  6e.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassbll  and  Company,  Limited. 


TERMS  FOR  THE  INSERTION  OF  ADVERTISEMENTS  IN  EACH 

Weekly  Issue.  c  s  <L 


One  Page  -  --  -  1200 

Half  Page . -  -  -  -  6  10  0 

Ouarter  Page  -  -  -  -  -  -  -  -  8 12  6 

Eighth  of  a  Page  -  -  -  -  -117  6 

One-Sixteenth  of  a  Page  -  -  -  -  -  -100 

In  Column,  per  inch  -  -  -  -  -  0 IC  0 


Small  prepaid  Advertisements,  such  as  Situations  Wanted 
and  Exchange,  Twenty  Words  or  less,  One  Shilling,  and  One 
Penny  per  Word  extra  if  over  Twenty.  ALL  Other  Adver¬ 
tisements  in  Sale  and  Exchange  Column  are  charged  One 
Shilling  per  Line  (averaging  eight  words). 

Prominent  Positions,  or  a  series  of  insertions, 
by  special  arrangement. 

•**  Advertisements  should  reach  the  Office  fourteen 
days  in  advance  of  the  date  of  issue. 


***  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  be  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


WORK  correspondents  are  wanted  in  every  Town. 


Dangerous  Work. — The  Home  Secre¬ 
tary,  Mr.  H.  H.  Asquith,  has  issued  another 
notice  in  the  London  Gazette  in  regard  to 
dangerous  workshops  and  work.  It  sche¬ 
dules  chemical  works,  quarries,  and  a  large 
number  of  explosive  substances.  But,  im¬ 
portant  as  it  is,  this  is  only  a  preliminary 
order.  It  asserts  jurisdiction.  It  does  not 
regulate  procedure.  The  practical  steps 
must  be  subsequently  taken.  By  Section  8 
(1)  of  the  Factory  and  Workshop  Act,  1891, 
it  is  enacted  that  “  Where  the  Secretary  of 
State  certifies  that  in  his  opinion  any 
machinery  or  process  or  particular  descrip¬ 
tion  of  manual  labour  used  in  a  factory  or 
workshop  (other  than  a  domestic  workshop) 
is  dangerous  or  injurious  to  health,  or  dan¬ 
gerous  to  life  or  limb,  either  generally  or 
in  the  case  of  women,  children,  or  any  other 
class  of  persons,  or  that  the  provision  for 
the  admission  of  fresh  air  is  not  sufficient, 
or  that  the  quantity  of  dust  generated  or 
inhaled  in  any  factory  or  workshop  is 
dangerous  or  injurious  to  health,  the  chief 
inspector  may  serve  on  the  occupier  of  the 
factory  or  workshop  a  notice  in  writing, 
either  proposing  such  special  rules  or  re¬ 
quiring  the  adoption  of  such  special  measures 
as  appear  to  the  chief  inspector  to  be  reason¬ 
ably  practicable,  and  to  meet  the  necessities 
of  the  case.”  Mr.  Asquith  now  certifies 
that  in  his  opinion  such  processes  carried 
on  in  factories  and  workshops,  or  parts 
thereof,  as  the  manufacture  of  earthenware, 
the  manufacture  of  explosives  in  which  di- 
nitro-benzole  is  used,  chemical  works,  and 
quarries  are  dangerous  or  injurious  to  health. 

Vulcanised  Indiarubber.  —  It  would 
be  difficult  to  find  material  of  more  hetero¬ 
geneous  composition  than  the  so-called  vul¬ 
canised  indiarubber.  Chemical  examination 
is  simply  useless  in  this  connection,  but 
some  physical  experiments  of  value  have 
recently  been  conducted  by  Lieutenant  L. 


Vladimiroff  at  the  St.  Petersburg  Technical 
Institute.  These  experiments  lead  to  the 
following  conclusions  : —  (1)  indiarubber 
should  not  give  any  sign  of  superficial 
cracking  when  bent  to  an  angle  of  180° 
after  five  hours’  exposure  to  a  temperature 
of  125°  Centigrade  ;  (2)  rubber  that  does 
not  contain  more  than  half  its  weight  of 
metallic  oxides  should  stretch  to  five  times 
its  original  length  without  breaking ;  (3) 
caoutchouc,  free  from  all  foreign  matter 
except  sulphur,  should  stretch  seven  times 
its  length  before  rupture  ;  (4)  the  extension 
measured  immediately  after  rupture  has 
taken  place  should  not  exceed  twelve  per 
cent,  of  the  original  length  of  the  test 
piece ;  (5)  softness  may  be  determined  by 
measuring  the  percentage  of  ash  formed  by 
incineration,  and  by  this  the  different 
grades  of  rubber  may  be  determined ;  (6) 
vulcanised  rubber  should  not  harden  under 
exposure  to  low  temperatures. 

Sheffield  Steelmasters  and  Alu¬ 
minium. — A  statement  has  been  going  the 
rounds  of  the  technical  press  that  Dr. 
Meyer  of  Berlin  had  invented  a  process  by 
which  aluminium  could  be  produced  at  a 
cost  of  twopence  per  pound.  Upon  this 
discovery  statements  have  been  based  as  to 
the  ultimate  employment  of  aluminium  for 
the  multifarious  objects  for  which  steel  is 
at  present  used — obviously  not  a  favourable 
prospect  of  the  trade  interests  of  Sheffield. 
However,  experts  in  the  manufacture  of  the 
metal  do  not  accept  the  statement  with 
regard  to  the  German  invention,  and  they 
declare  that  no  development  of  the  electrical 
processes  at  present  used  for  smelting  the 
metal  from  clay  can  reduce  the  cost  of  pro¬ 
duction  to  less  than  Is.  6d.  per  pound. 
Moreover,  aluminium  is  not  fitted  in  any¬ 
way  to  contest  with  steel  the  position  of 
general  utility  as  a  constructive  material 
which  belongs  to  that  metal.  It  only  comes 
into  competition  with  brass  and  copper,  and 
its  principal  extended  use  of  late  years  has 
been  as  an  alloy  with  iron  and  steel  to  im- 
lart  special  properties  to  them.  In  this 
atter  use  the  researches  of  Mr.  R.  A.  Had- 
lield  of  Sheffield  have  shown  that  aluminium 
is  a  less  valuable  agent  than  others  now  em¬ 
ployed,  such  as  manganese,  chromium,  and 
nickel.  The  annual  output  of  aluminium, 
notwithstanding  the  advances  ma*!e  in  its 
production,  is  only  520  tons,  of  which  150 
tons  are  produced  in  England.  The  single 
use  into  which  aluminium  has  come  into 
competition  with  steel  has  been  in  the 
building  of  light  electric  and  petroleum 
launches,  and  it  is  quite  possible  that  the 
torpedo-boat  of  the  future  will  be  constructed 
of  this  material  instead  of  steel.  Metal¬ 
lurgists  are,  however,  agreed  that  aluminium 
could  not  be  rolled  into  plates,  or  cast,  or 
forged,  so  as  to  meet  the  requirements  of 
shipbuilding  and  engineering.  The  talked- 
of  reduction  in  price,  even  if  it  is  actually 
imminent,  need  not,  therefore,  involve  any 
evil  to  Sheffield  industry. 

Wood  Pavement  Ophthalmia. — Wood 
pavement  fumes  are  responsible  for  even 
greater  optical  changes  than  mere  ophthal¬ 
mia  or  disease  of  visional  powers — it  is 
said  they  change  the  colour  of  the  eyes.  If 
the  theory  be  correct,  the  inference  would 
be  that  those  who  desire  to  have  blue  eyes 
should  select  a  quarter  where  granite  blocks 
are  used  for  pavement  ;  those  wishful  for 
black  eyes  would  naturally  choose  asphalt- 
paved  streets  ;  while  people  who  like  old 
mahogany-coloured  eyes  should  get  as  near 
wood  pavement  as  possible. 
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BENT  IRON  WORE,  AND  HOW  TO  DO  IT. 
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Lantern  and  Floral  Ornaments. 

Lantern  Framing  —  The  Panelling — Floral 
Ornaments — Leaves — Varnishing. 

Lantern  Framing. — An  alternative  method 
of  making  lantern  framing  is  shown  in  Figs. 
72 — 74.  The  frames  are  made  differently 
from  that  shown  i  n  the  last  article.  First, 
there  are  two  rectangular  frames,  a,  a,  made 
with  flattened  corners.  On  the  edges  of 
these  two  other  frames,  b,  b,  are  soldered,  so 
forming  an  angle  iron  section.  Four 
corner  strips,  c,  are 
bent  round  into 
double  scrolls,  as 
shown,  and  these 
are  riveted  to  a,  a 
at  b.  Upper  and 
lower  scroll-work, 

D,  E,  is  formed,  and 
also  twisted  shafts, 

F.  c,  D,  and  F  are 
riveted  together  at  c. 

D  and  a  portion  of  c 
and  f  are  shown  en¬ 
larged  in  Fig.  73. 

Above  there  is  a 
circular  plate,  g, 
with  ring  attach¬ 
ment  riveted  into  it. 

The  plate  is  riveted 
to  d.  The  lower 
scrolls,  e,  are  riveted 
to  c  and  F,  and 
are  themselves  con¬ 
nected  at  the  bottom 
with  a  ring,  j,  rivet¬ 
ed  to  them.  This 
completes  the  main 
framing.  Thin  bent 
iron  will  do  very 
well,  the  parts  being 
well  tied  together, 
unless  the  lantern 
is  of  large  size,  in 
which  case  iron  of 
about  xg-  in.  in  thick¬ 
ness  should  be  made 
use  of. 

The  Panelling. — 

The  centre  panelling 
on  each  face  is 
formed  thus  :  Two 
rings  of  thin  iron, 

K,  L  (also  seen  partly 
enlarged  in  Fig.  74), 
are  made  by  bend¬ 
ing,  and  soldering  or 
brazing.  Between  these  a  zigzag  pattern, 
M,  is  fitted,  and  secured  with  dips,  d  (one 
clip  at  every  second  or  third  point  of  con¬ 
tact  of  the  zigzag  with  the  rings).  Within  K 
a  disc  of  coloured  glass  is  inserted,  and  held 
with  clips,  e,  bent  round  as  shown,  and  simply 
pressed  against  the  opposite  faces  of  the 
glass.  The  ring  l  is  fastened  to  c,  c  with 
clips  at/'/,  and  also  to  the  scroll-work,  n,  as 
shown  in  the  enlarged  view  (Fig.  74).  A 
bottom  is  inserted  in  the  latter  like  that 
shown  in  Fig.  70  of  the  last  article. 

Floral  Ornaments. — In  a  previous  article 
I  have  alluded  to  and  illustrated  plain  floral 
ornaments.  I  will  conclude  the  series  with 
another  example  or  two  rather  more  elabo¬ 
rate. 

Fig.  75  illustrates  various  forms  of  den¬ 
tition  and  construction,  which,  however, 
only  embody  a  few  out  of  many  designs 


or  formal  treatment ;  but  the  main  thing  is 
good  effect,  and  this  can  be  obtained  in  such 
forms  and  by  variation  in  colour.  Some 
conventional  forms  of  petals  are  shown  in 
this  figure.  These  are  made  from  sheet 
copper,  tin,  or  iron.  If  made  of  copper, 
they  are  left  of  their  natural  colour  ;  if  of 
tin  or  iron,  they  are  blackened  with  a  dead- 
black  varnish.  The  original  circles  from 
which  the  rays  of  petals  are  cut  are  shown 
by  the  dotted  circumscribing  circles.  In 
each  case  there  are  five  petals,  and  the 
circles  are  therefore  divided  into  five  equal 
parts,  which  correspond  with  the  divisions 
between  the  petals,  or  else  with  their  centre 
lines — it  does  not  matter  which.  In  the 
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Bent  Iron  Work.  Fig.  72.— Lantern. 
Detail  of  a  Portion  of  Panelling. 


Fig.  73.— Detail  of  a  Portion  of  Lantern  Framing.  Fig.  74, 
Figs.  75,  76,  and  77.— Floral  Ornaments.  Fig.  78. — Leaf. 


figure  a  and  b  are  similar,  but  b  is  cut  more 
deeply  than  a.  c  and  d  are  of  different 
types.  In  each  of  these  instances  a  single 
circle  of  petals  only  may  be  used  to  form  a 
flower,  or,  alternately,  several  such  may  be 
superimposed,  with  their  cleft  portions  alter¬ 
nating.  In  this  case  the  upper  sets  of  petals 
should  be  cleft  more  deeply  than  the  lower 
ones,  or  else  be  cut  to  smaller  circles.  Three, 
four,  five,  or  sir  may  be  superimposed  in 
this  fashion  with  good  effect.  Some  amount 
of  concavity  must  be  imparted  to  each  disc 
and  to  each  separate  petal,  the  amount 
being  varied  according  as  they  are  in  an 
upper  or  lower  series— more  in  the  upper, 
less  in  the  lower — or  according  as  the  flowers 
are  required  to  appear — full-blown  or  partly 
opened  A  round-faced  steel  punch  is  used 
to  impart  their  concavity,  the  metal  being 

__ _ „  _ laid  upon  a  block  of  pitch  or  of  compo,  such 

possible.  Of  course,  in  these  ornaments  |  as  is  used  in  repousse  or  raised  work.  Ob- 
there  must  be  a  good  deal  of  conventional  I  serve  that  a  hole  is  punched  or  drilled  in 


the  centre  of  each  circle.  Through  this  the 
petals  are  secured  in  their  superimposed 
positions,  copper  or  iron  wire  being  passed 
through  the  holes.  A  central  boss  is  re¬ 
quired  in  this  flower  to  represent  the  disc 
of  the  composite  flowers,  or  the  ovary-case, 
etc.,  of  other  orders.  This  may  be  formed 
neatly  by  soldering  an  ordinary  rivet-head, 
like  those  used  in  model  work,  upon  the  end. 
of  the  copper  or  iron  wire ;  or  a  spot  of 
solder  may  be  run  upon  the  end  in  the  centre 
of  the  petals,  and  rounded  up  neatly.  In  the 
case  of  flowers  with  long  projecting  stamens 
and  anthers,  these  may  be  formed  with 
small  nails,  or  with  pins  soldered  into  the 
boss  representing  the  seed -case.  Other 
ways  will  suggest 
themselves  to  those 
who  work  in  orna¬ 
ment. 

Another  form  of 
floral  ornament  is 
shown  in  Fig.  76.  It 
is  formed  by  cutting 
deep  petals  with 
waved  edges,  a,  and 
turning  these  over 
as  shown  at  b.  An 
ovary  and  stamens 
will  be  formed  in 
the  manner  just  de¬ 
scribed. 

Another  ornament- 
is  shown  at  Fig.  77. 
Petals  a  and  B  are 
cut  separately  into 
conventional  out¬ 
lines,  and  are  bent 
or  dished  into  con¬ 
cave  forms — seen  to 
the  right  hand;  the 
one  to  the  extreme 
right  being  a  section, 
the  central  figure 
giving  an  external 
view  of  the  flower. 
A  pistil,  c,  is  formed 
with  solder  or  other 
suitable  means,  and 
a  calyx,  d,  similarly. 
The  latter,  if  made 
of  solder,  serves  to 
secure  the  copper 
■wire,  E,  in  the  centre 
of  the  petals. 

Leaves.  —  Con  ven  - 
tional  leaves  have 
been  shown  in  pre¬ 
vious  articles.  A 
narrow  lanceolate 
form,  suitable  for 
combination  with 
floral  ornament,  is  shown  in  Fig.  78.  It 
is  cut  from  copper,  or  tin,  or  iron,  and  such 
amount  of  waviness  or  concavity  as  is  re¬ 
quired  is  imparted  on  a  pitch-block,  as  in 
the  case  of  flowers. 

A  good  variegated  effect  is  sometimes 
obtained  by  using,  in  combination  with  iron, 
strips  of  brass  and  copper.  These  are  more 
easily  cut  than  iron.  The  sheets  are  sold  in 
any  gauge,  and  most  coppersmiths  will  cut  off 
pieces  of  any  size  asked  for.  Brass  is  about 
lOd.  per  pound ;  copper,  about  Is.  Id. 

Varnishing. — There  is  a  glossy  face  ou  all 
new  sheet-iron ;  but  in  time  this  null  become 
rusted,  and  the  edges,  being  clean  cut,  will 
soon  rust.  So  the  practice  is  to  paint  all  iron¬ 
work  when  finished  with  a  preservative  coat¬ 
ing  of  varnish.  This  is  always  a  dead-black, 
of  which  there  are  several  preparations  sold. 
Judson’s  Black  is  one  ;  drop  black,  ground 
into  fine  powder  and  mixed  with  gold  size, 
is  another 
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AN  ELECTRIC  HAMMER. 

BY  G.  E.  BONNEY. 

The  Piston  and  Hammer— The  Anvil — The 
Regulating  Gear— Mounting  the  Instru¬ 
ment — Battery  Power  for  Working  the 
Hammer. 

Having,  in  the  first  part  of  this  paper, 
shown  the  general  action  of  solenoids,  and 
described  the  framework  of  the  little  instru¬ 
ment  employed  to  practically  demonstrate 
this  action  in  an  amusing  and  instructive 
manner,  we  will  now  give  our  attention  to 
the  remaining  parts  of  the  instrument. 

The  Piston  and  Hammer— The.  piston 
(Fig.  3)  must  be  made  of  a  rod  of  soft  iron 
3i  in.  in  length  by  J  in.  in  diameter.  Take 
a  light  cut  over  this,  to  make  it  a  loose  fit  in 
the  bore  of  the  cylinder.  About  l|  in. 
must  be  filed  flat  on  both  sides,  to  loosely 
fit  the  guiding-hole  in  the  disc  beneath  the 
cylinder,  the  remaining  2  in.  being  left 
round.  A  thread  should  be  cut  on  the 
lower  part  of  the  piston,  to  fit  in  the  screwed 
socket  of  the  hammer-head,  and  a  transverse 
fine  hole  should  be  drilled  through  the  end 


Electric  Hammer.  Fig.  3.— Piston.  Fig.  A—  Ham¬ 
mer-Read.  Fig.  5. — Base  of  Frame  and  Anvil 
— H,  Position  of  Anvil.  Fig.  6.— Shape  of 
Ebonite  Insulator.  Fig.  7.— Sectional  Plan 
of  Regulating  Gear — A,  Lover  Prong  of  Regu¬ 
lating  Fork ;  B.  Contact  Screw ;  C,  Tip  of 
Contact  Spring ;  D,  Screw  holding  Ebonite 
Insulator  to  Lug ;  E,  Ebonite  Insulator ;  H, 
Hammer-head ;  P,  Pivot  of  Regulating  Lever ; 
L,  Lever ;  S,  Striking-pin. 

to  take  a  lock-pin  (as  shown  at  Fig.  7),  and 
thus  prevent  the  hammer  from  unscrewing, 
this  same  pin  being  left  long  enough  to  form 
a  striking-pin  for  the  regulating  gear.  The 
hammer-head  (Fig.  4)  may  be  of  iron  or  of 
steel,  \  in.  X  \  in.  X  j  in.  in  thickness  in 
the  squared  part ;  a  small  round  socket,  |  in. 
in  diameter  by  -A-  in.  jin  height,  standing 
above  this,  turned  out  of  the  same  piece  of 
metal.  The  hole  in  this  socket  should  be 
tapped  to  fit  the  screwed  end  of  the  piston, 
and  be  fitted  with  the  striking-pin  of  brass 
above  mentioned.  The  hammer-head  may 
be  larger  and  heavier,  if  so  desired  ;  but  in 
this  case  a  stronger  current  of  electricity 
will  be  needed  to  lift  the  hammer. 

The  Anvil. — In  Mr.  Bowron’s  instrument 
the  anvil  is  represented  by  a  block  of  brass, 
forming  part  of  the  base  of  the  frame.  If 
the  frame  is  cut  out  of  sheet-brass,  as  before 
suggested,  the  base-plate  may  be  cut  out  of 
the  same  material  to  the  shape  shown  at 
Fig.  5,  and  the  anvil  (consisting  of  a  block 
of  brass  fin.  in  length  by  £  in.  in  width,  and 
iin.  in  height)  be  fastened  to  the  base  by  set¬ 
screws  from  the  under  side,  or  by  brass  rivets 


passing  through  the  block.  The  feet  of  the 
frame  will  rest  on  the  base-plate  of  this 
block,  and  screws  will  pass  through  both, 
to  hold  the  frame  and  base-plate  together 
on  the  wooden  stand  of  the  instrument. 

The  Regulating  Gear. — Supposing  the 
bobbin  mounted  on  the  frame,  and  the 
piston,  hammer,  etc.,  placed  in  position  :  if, 
now,  we  send  the  current  from  two  pint  bi¬ 
chromate  cells  through  the  wire  on  the  coil, 
the  piston  will  be  sucked  up  into  the  sole¬ 
noid,  and  will  remain  there  as  long  as  con¬ 
nection  is  maintained  with  the  battery  and 
wire.  On  disconnecting  the  wire,  the  ham¬ 
mer  will  fall  by  its  own  weight  on  the 
anvil.  We  want  some  arrangement  to  break 
contact  automatically,  and  cut  the  battery 
out  of  circuit  when  the  upward  stroke  is 
completed.  This  is  done  by  means  of  the 
regulating  gear  about  to  be  described,  which 
is  an  automatic  contact  breaker. 

To  a  lug  on  one  of  the  legs,  is  fastened  (by 
means  of  a  brass  set-screw)  a  piece  of  ebonite 
or  of  ivory,  shown  full  size  at  Fig.  6.  _  In  the 
narrow  part  projecting  from  the  legs  is  fixed 
another  brass  set-screw,  with  its  platinum- 
pointed  tip  on  a  level  with  the  ebonite  sur¬ 
face  on  the  opposite  side.  To  this  screw  is 
fastened  the  conducting  wire  from  one  of 
the  binding-screws  on  the  base-board.  A 
piece  of  steel  spring,  such  as  a  clock-spring, 
carrying  a  steel  fork  at  one  end  and  cut  to 
a  point  at  the  other  (as  shown  at  Figs.  1  and 
7),  is  pivoted  on  a  set-screw  passing  into  the 
leg  of  the  frame.  The  longer  end  of  this 
lever,  carrying  the  steel  fork,  is  bent  to  pass 
around  the  back  of  the  hammer-shaft,  with 
one  limb  of  the  fork  resting  on  the  anvil 
below  the  striking-pin,  and  the  other  limb 
|  in.  above  the  pin.  The  shorter  end,  with 
its  point  tipped  with  platinum,  is  bent  so  as 
to  let  its  platinum  tip  rest  on  the  platinum- 
tipped  screw  when  the  hammer-head  is  rest¬ 
ing  on  the  block.  The  whole  arrangement 
is  shown  in  section  at  Fig.  7. 

Now  (after  this  has  been  made  and  fixed 
to  the  hammer)  let  us  see  what  will  happen 
when  the  battery  is  again  connected  to  the 
instrument.  The  current  will  now  pass 
through  the  wire  coil  to  the  small  bolt  hold¬ 
ing  the  end  of  the  wire  to  the  frame,  then  by 
one  of  the  legs  to  the  pivot  of  the  bent  lever, 
and  by  the  lever  to  the  platinum-tipped 
screw  connected  with  the  binding-screw  on 
the  wood  base.  The  hammer  will  now  be 
drawn  up,  and  its  striking-pin  will  strike  the 
upper  limb  of  the  steel  fork,  lifting  that  end 
of  the  lever,  and  moving  the  opposite  end 
from  the  platinum-tipped  screw  to  the 
ebonite  plate.  The  circuit  is  at  once  broken, 
and  the  hammer  falls,  the  striking-pin  in 
its  descent  depressing  the  lower  limb  of  the 
fork,  and  lifting  the  opposite  end  of  the 
spring  in  contact  with  the  screw.  This 
action  goes  on  rapidly  (at  the  rate  of  300 
strokes  per  minute),  and  the  consequent 
movement  of  the  hammer  resembles  that  of 
a  steam-hammer. 

Mounting  the  Instrument. — The  instru¬ 
ment  may  now  be  mounted  on  a  base-board 
of  polished  oak,  teak,  walnut,  or  mahogany, 
4  in.  X  3  in.  X  |  in.,  and  furnished  with  two 
brass  binding-screws.  I  prefer  the  telegraph 
pattern  of  binding-screws  for  these  and  all 
other  small  instruments,  as  these  screws 
take  a  good  grip  on  the  connecting  wires 
without  cutting  them. 

Battery  Poiver  for  Working  the  Hammer. 
—This  must  be  arranged  to  suit  the  wire 
wound  on  the  coil  of  the  solenoid,  or  this 
must  be  wound  to  suit  the  battery  power  to 
be  employed.  With  two  layers  of  No.  22  on 
the  bobbin,  a  low-resistance  battery,  giving  a 
full,  strong  current  equal  to  that  obtainable 


from  two  pint  bichromate  cells  in  series, 
must  be  employed  to  get  a  full  stroke.  If 
the  hammer  is  to  be  used  with  cells  of  the 
Leclanche  or  Gassner  type,  that  is,  bell¬ 
ringing  batteries,  the  bobbin  should  be 
wound,  with  a  finer  wire — say  No.  24  or 
No.  26 — and  a  larger  number  of  turns  must 
be  laid  on — say  from  four  to  six  layers  or 
more — and  not  less  than  three  medium-size 
cells  in  series  be  employed.  These  types  of 
battery  are,  however,  unsuitable  for  solenoid 
working,  even  with  fine  wire  wound  on  the 
bobbin,  as  full  magnetic  effects  are  best 
obtained  from  strong  full  currents. 
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Sewing  Machines.  Fig.  8. — View  of  Wheeler  and 
Wilson  Sewing  Machine.  Fig.  9. — View  of 
Mechanism  under  Cloth  Plate.  Fig.  10. — Feed- 
bar.  Fig.  1L — Side  View  of  Bobbin.  Fig.  12. 
—Front  View  of  Bobbin.  Fig.  13. — Rotating 
Hook  and  Brush,  showing  Position  of  Needle 
and  Sewing. 


SEMHNG  MACHINES  AND  THEIR 
MAINTENANCE. 

BY  CYCLOPS. 


The  Wheeler  and  Wilson  Stationary  Shuttle 
Sewing  Machine— Description  of  Machine 
—Formation  of  Stitch — Tension  of  Top 
Thread — Tension  of  Bottom  Thread — Feed 
Motion  and  Stitch  Regulator— Position  of 
Needle  and  Needle-bar. 

Description  of  Machine. — This  machine, 
which  is  a  general  favourite  for  manufactur¬ 
ing  purposes  in  northern  provincial  towns, 
is  unique  in  its  appearance  ;  and  the  arrange¬ 
ment  of  its  mechanism  differs  in  a  marked 
degree  from  that  of  any  other  system  of 
sewing  machine. 
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As  will  be  seen  from  a  general  view  of  it 
given  in  Fig.  8,  it  consists  of  two  portions  ; 
the  rear  consisting  of  two  pillars,  between 
which  the  rocking-arm,  A,  is  pivoted  by  a 
cross-bar,  b  ;  and  the  front,  consisting  of 
a  square  table  under  which  are  the  pulley, 
c ;  shaft,  d  ;  feed  arrangement,  E ;  and 
hook,  F  (Fig.  9).  The  pivoted  cross-bar 
carrying  the  rocking-arm  receives  its  motion 
from  an  eccentric,  G,  on  the  shaft,  by  means 
of  a  connecting-rod,  h. 

Unlike  most  other  machines,  the  work 
travels  from  left  to  right  instead  of  away 
from  the  operator,  and  the  needle,  instead 
of  being  straight,  is  curved. 

The  Formation  of  the  Stitch  in  this  machine 
is  peculiar.  It  is  a  combination  of  the  hook 
principle  of  the  Wilcox  and  Gibbs  machine 
and  the  under  thread  shuttle  arrangement 
of  other  forms  of  machine.  A  good  idea  of 
the  way  in  which  the  stitch  is  formed  may 
be  obtained  from  a  glance  at  Fig.  13. 

The  under  cotton  is  wound  on  a  spool  or 
metal  bobbin  of  the  form  shown  in  Figs.  11 
and  12,  by  fixing  the  bobbin  on  the  project¬ 
ing  end  of  the  shaft  or  spindle,  and  running 
the  machine  while  the  cotton  is  wound  on  or 
in  the  spool.  This  bobbin  is  placed,  when 
charged  with  cotton,  in  the  hollow  face  of 
the  rotating  hook,  and  kept  loosely  in  place 
by  the  slide  ring  shown  at  j  (Fig.  9).  This 
ring  is  provided  with  an  adjustable  stop, 
which  causes  it,  when  pushed  right  up,  to 
hold  the  bobbin  loosely  in  its  place,  the 
object  of  this  being  to  allow  the  loops  of  the 
top  thread  to  pass  completely  round  it. 

On  the  descent  of  the  need!*  (see  Fig.  13) 
the  point  of  the  hook  catches  in  the  loop  of 
thread  and  conducts  the  loop  round  the 
bobbin  until  it  arrives  at  the  point  k,  when 
the  brush  retards  its  movement  and  holds  it 
back  until  the  hook  has  caught  the  next 
loop  ;  it  then  liberates  it  to  perform  the  same 
operation  with  the  new  loop. 

Readers  will  see  that  it  is  extremely 
difficult  to  illustrate  this  ingenious  move¬ 
ment  without  a  lot  of  diagrams  showing  the 
hook,  needle,  and  thread  in  several  positions, 
and,  as  space  in  Work  is  so  limited,  we 
must  try  to  fathom  the  mystery  by  a  study 
of  Fig.  13,  which  will  not  be  found  so  very 
difficult  after  all. 

Tension  of  Top  Thread. — We  have  shown, 
from  what  we  said  in  our  remarks  on 
the  Wilcox  and  Gibbs  machine,  that  it  is 
necessary  to  have  a  tension  on  the  thread. 
In  machines  where  two  threads  are  used,  it 
is  the  rule  to  have  both  tensions  adjustable, 
so  that  the  operator  may  to  some  extent  so 
regulate  it  as  to  give  to  the  sewing  the 
desired  degree  of  tightness.  But  in  this 
machine  the  bottom  tension  is  fixed  by  the 
position  and  pressure  of  the  brush,  and  the 
distance  apart  from  the  bobbin  of  the  ad¬ 
justable  ring-guard,  both  of  which  it  would 
be  inconvenient  to  alter  ;  so  that  the  whole 
of  the  tension  adjustment  is  obtained  by  the 
tension  pulley,  M  (Fig.  8),  round  which  the 
cotton  is  turned  on  its  way  to  the  needle. 
The  tension  consists  of  a  steel  pulley,  having 
on  its  edge  a  milled  groove  in  which  the 
cotton  lies,  and  by  which  it  grips  and 
revolves  the  pulley  as  it  is  drawn  through 
the  needle.  The  tension  is  obtained  by 
screwing  up  a  milled  nut,  which  presses  a 
spring  against  the  pulley  and  thus  prevents 
its  free  movement  to  any  desired  degree. 

The  Bottom  Threadj  Tension. — The  tension 
on  the  bottom  thread  is,  as  we  have  already 
explained,  obtained  by  the  pressure  of  the 
brush  on  the  cotton  as  it  passes  round  the 
hook.  This,  when  once  satisfactorily  set, 
needs  no  further  adjustment  until  incapaci¬ 
tated  for  its  work  by  wear,  when  it  can  be 


taken  out,  cut  straight,  and  again  adjusted 
to  the  hook. 

Feed  Motion  and  Stitch  Regulator. — In 
all  sewing  machines  the  feed  motion  and 
stitch  regulator  must  necessarily  go  together, 
for  the  feed  motion  pushes  the  work  along 
when  freed  from  the  needle,  and  the  stitch 
regulator  regulates  the  distance  of  that 
push. 

The  feed  arrangement  is  shown  at  Fig.  9, 
and  a  separate  drawing  of  the  feed-bar  at 
Fig.  10.  The  cam  which  operates  this  feed 
is  a  combination  of  edge  and  surface  cam  ; 
that  is,  the  forward  movement  of  the  feed- 
bar  is  given  by  the  front  face  or  surface  of  the 
cam,  which  is  at  right  angles  to  its  axis — the 
spindle  ;  and  the  upward  movement  is  given 
by  the  edge  of  the  cam.  The  feed-bar  slides 
in  grooves  across  the  top  of  the  bearings 
carrying  the  shaft,  and  a  spring,  n  (Fig.  9), 
placed  against  the  left-hand  bearing,  presses 
it  to  the  left,  keeping  the  dropped  piece,  0 
(Figs.  9  and  10),  pressed  firmly  against  the 
face  of  the  cam.  An  eccentric  disc  with  a 
little  handle  attached  is  placed  under  the 
top  plate  in  such, a  position  as  to  come  in 
contact  with  the  end  of  the  feed-bar,  and  by 
turning  it  backward  and  forward  the  play 
of  the  feed  is  regulated,  thus  increasing  or 
diminishing  the  length  of  the  stitches. 

This  arrangement  is  shown,  with  the  top 
plate,  in  dotted  lines,  in  Fig.  9. 

Position  of  Needle  and  Needle -bar.—  The 
position  of  the  needle  in  respect  of  the 
needle-bar  or  arm,  as  we  have  indicated  by 
what  we  said  on  the  formation  of  stitch,  is 
such  that  the  eye  of  the  needle  should  be 
exactly  J  in.  below  the  point  of  the  hook 
when  the  hook  is  close  on  the  needle  (see 
Fig.  13).  The  needle-bar  or  arm  should  be 
adjusted  by  the  pivots,  between  which  it 
swings,  so  as  to  allow  the  needle  to  be 
nearly  touching  the  inside  of  the  hook,  but 
not  quite. 

In  our  next  paper  we  shall  deal  with  the 
well-known  Singer  sewing  machine,  with 
reciprocating  shuttle,  and  in  its  considera¬ 
tion  we  shall  have  a  good  opportunity  of 
contrasting  it  with  the  two  principles  we 
have  already  described. 


SPARK  PH0SPH0R0SC0PE. 

Everyone  is  acquainted  with  the  Phos- 
phoroscope  of  Becquerel,  the  ingenious 
instrument  by  means  of  which  a  portion  of 
a  phosphorescent  substance  can  be  strongly 
lighted  and  studied  after  the  lapse  of  a  very 
short  time,  e.g.,  the  fraction  of  of  a 

second ;  in  most  instances,  whereas  all  trace 
of  the  excitative  light  has  disappeared,  the 
substance  under  study  still  emits  a  brilliant 
light.  The  apparatus  of  Becquerel  is  in¬ 
tended  to  utilise  the  light  of  the  sun  ;  but  it  is 
interesting  to  study  the  phosphorescence  ex¬ 
cited  by  tbe  light  of  an  electric  spark  with 
an  abundance  of  ultra-violet  rays.  For  this 
purpose,  a  Mr.  Lenard  has  invented  a 
phosphoroscope  which  everyone  can  make 
with  the  ordinary  resources  of  a  laboratory. 

Fit  to  the  armature  of  a  Foucault  in¬ 
terrupter  working  a  Ruhmkorff  coil  a 
wooden  rod  of  50  centimetres,  with  a  piece 
of  thin,  blackened  pasteboard  at  its  ex¬ 
tremity  (see  illustration).  In  the  oscillation 
of  the  interrupter  the  paper  will  alternately 
cover  and  uncover  the  limits  between  which 
the  spark  appears  :  the  apparatus  is  regu¬ 
lated  in  such  a  manner  that  the  spark  is 
produced  at  the  instant  when  the  space  is 
about  to  be  uncovered.  The  spark  is  made 
brief  and  brilliant  by  a  condenser  inserted 


in  the  secondary  of  the  coil.  The  substance 
to  be  examined  is  placed  very  close  behind 
the  spark,  so  that  it  is  uncovered  very 
shortly  after  the  emission. 

In  these  conditions  various  curious 
phenomena  can  be  observed.  The  short 
duration  of  the  spark  makes  the  screen 
appear  to  be  at  rest,_  and  some  toVo^s  of  a 
second  later  a  luminous  substance  is  seen 
behind  the  spot  it  occupied,  in  such  a  way 
that  at  first  sight  one  might  imagine  that 
the  screen  is  opaque  for  the  spark  and 
transparent  for  the  phosphorescent  light. 
It  is  evident,  however,  that  such  is  not  the 
case,  and  that  the  observer  is  the  object  of 
one  of  the  many  optical  illusions  due  to  the 
persistency  of  luminous  impressions.  Let 
us  make  a  brief  digression.  Some  years  ago 
we  frequently  found  (more  rarely  nowadays) 
dynamo  machines  the  brushes  of  which 
gave  sufficient  sparks  to  make  the  neighbour¬ 
ing  objects  clearly  distinguishable.  These 
sparks  are  produced  at  the  instant  when 
the  brush  passes  from  one  plate  to  another 
in  the  collector  ;  between  one  spark  and  the 
next  the  coil  has  turned  one  of  its  sectors, 
and  presented  the  other  identical  with  that 
just  seen.  We  always  see,  then,  the  coil  in 


the  same  position,  so  that  it  seems  station¬ 
ary  ;  but  if  we  move  the  brush  the  sparks 
follow  it,  and  the  coil  seems  to  move  slowly 
backwards  and  forwards  with  the  angular 
speed  with  which  the  extremity  of  the  brush 
describes  the  circumference  of  the  collector. 

Some  substances,  the  various  carbonates 
of  lime  for  example,  act  in  a  manner  almost 
similar  in  the  apparatus  of  Becquerel,  and 
in  that  of  Mr.  Lenard  ;  some  are  more 
favoured  in  the  first.  On  the  other  hand, 
arragonite  crystals,  invisible  after  solar 
lighting,  give  a  slight  reddish  light  after 
the  spark.  The  duration  of  the  phosphor¬ 
escence  is  so  short  in  uranium  glass  that  the 
first  parts  uncovered  are  very  luminous,  the 
others  much  less.  Glass  gives  a  violet  light ; 
it  can  easily  be  demonstrated  that  it  arrests 
part  of  the  active  rays.  Let  us  put  into 
two  watch-glasses  pastils  of  sulphuret  of 
cupric  calcium  of  the  same  size,  respectively, 
covered  with  a  sheet  of  quartz  and  a 
sheet  of  glass  of  3  millimetres ;  the  first, 
being  thirteen  times  further  from  the  source 
than  the  second,  will  give  the  same  phos¬ 
phorescence.  The  effect  of  the  spark  after 
the  sheet  of  glass  is  then  only  about  y-^th 
of  the  total  effect,  admitting  the  quantity 
absorbed  by  the  quartz  to  be  insignificant, 
as  has  long  since  been  demonstrated.  As 
for  the  glass,  its  transparency,  which  makes 
it  so  valuable,  is  due  to  the  fact  that  the 
small  part  of  the  spectrum  in  which  our  eye 
is  sensible  to  light  is  also  that  which  it  does 
not  absorb ;  it  arrests  nearly  all  the  short 
waves  and  many  of  the  long.  The  Phosphoro¬ 
scope  offers  us,  as  we  just  said,  a  very  simple 
method  of  demonstrating  this. — La  Nature. 
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TRADE:  PRESENT  AND  FUTURE. 


*»*  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

The  Watchmaking  Industry  at  Prescot,  near 
Liverpool,  is  being  extended  considerably.  The 
Lancashire  Watch  Co.  have  just  completed  the 
section  of  additional  buildings  and  machinery  for 
the  entire  manufacture  of  English  watches.  This 
company  already  employs  COO  or  700  workpeople, 
and  these  will  now  be  increased  to  2,000.  Over 
£90,000  has  been  spent  in  the  above  works,  and  the 
opening  will  be  made  the  subject  of  great  rejoicing 
on  the  part  of  the  workpeople,  a  dinner  and  tea 
being  amongst  the  good  things  provided. 

Engineering  Trade.— The  recent  slight  im¬ 
provement  in  the  condition  of  the  Lancashire 
engineering  trade  is  not  being  maintained,  and, 
except  in  a  few  instances,  scarcity  of  new  work  is 
generally  reported.  The  locomotive  building  branch 
is  particularly  badly  situated,  and  it  is  many  years 
since  so  little  work  was  in  progress  or  in  prospect. 

Iron  Trade. — A  distinctly  noticeable  improve¬ 
ment  characterises  the  Lancashire  iron  trade  ;  and 
while  there  is  quite  a  fair  amount  of  inquiry  for  pig 
iron,  prices  have  a  very  decided  tendency  to  harden. 
Forge  qualities  scarcely  fetch  more  than  43s. ,  but  in 
foundry  qualities  44s.  and  44s.  6d.  have  been  ob¬ 
tained.  In  manufactured  iron,  only  a  small  busi¬ 
ness  is  being  done,  and  £5  12s.  (id.  is  about  the 
average  selling  price.  Lancashire  sheets  are 
£7  2s.  6d.  to  £7  5s. 

Steel  Trade. — The  steel  market  continues  to  be 
very  much  depressed,  and  hematites  are  slightly 
weaker,  ordinary  foundry  qualities  being  obtainable 
at  5os.,  and  steel  billets  at  about  £4  7s.  6d.  In 
plates,  good  boiler-making  qualities  are  now  being 
quoted  at  £6  10s. 

Metal  Trade. — Only  a  slow  business  is  reported, 
especially  in  steam  fittings,  and  list  rates  for  both 
brass  and  copper  tubes  have  recently  been  reduced 
Jd.  per  lb. 

Glass  Bottle  Trade. — For  some  time  past  the 
masters  have  been  talking  of  demanding  a  reduction 
of  wages  ;  but  the  crisis  came  last  payday  (23rd  ult. ), 
when  upwards  of  2,000  hands  tendered  their  notices 
against  the  proposal.  There  are  a  number  of  branches 
in  the  trade — viz.,  Rotherham,  Kilnhurst,  Swinton, 
which  includes  Mexbro’,  Conisbro’,  Barnsley,  Castle- 
ford,  F’errybridge,  Hunslet,  Wakefield,  Thornhill 
Lees,  Stairfoot,  Blaydon,  Newport,  and  London. 
The  men  have  a  strong  society,  and  are  well  organ¬ 
ised  ;  and  besides,  they  are  connected  with  an 
international  union,  and  its  funds  amount  to  close 
upon  £30,000.  The  amount  in  dispute  is  2s.  per 
week  on  ordinary  wages,  nothing  being  said  about 
overtime. 

Sheffield  Trades. — Before  Christmas  there  was 
the  customary  show  of  activity  in  most  of  the  local 
industries,  seasonable  novelties  being  most  in 
demand.  In  cutlery  there  have  been  heavy  ship¬ 
ments  for  South  America,  and  there  are  further 
urgent  orders.  The  silver  trades  have  improved, 
but  there  is  no  urgency  in  this  case  ;  therefore  the 
usual  holidays  have  been  observed.  Cammells,  of 
Sheffield  and  Workington,  have  again  wrested  an 
order  from  the  Belgians,  to  the  extent  of  2,000  tons 
of  steel  rails.  Inquiries  for  railway  material  have 
further  slackened  down.  Hematites  are  still  de¬ 
pressed,  and  Bessemer  billets,  for  use  in  the  local 
trades,  sell  slowly.  Crucible  steel  is  also  slowly 
falling  off,  the  improvement  in  the  manufacture  of 
Siemens-Martin  and  Bessemer  productions  gradually 
taking  the  place  of  the  better  brands  of  steel.  In 
other  branches  there  is  little  or  no  alteration. 

Cotton  Trade. — The  great  lock-out  continues  to 
be  the  chief  topic  of  conversation  in  all  parts  of 
Lancashire.  Hardly  a  day  passes  without  house-to- 
house  collectors  being  seen,  some  working  in  com¬ 
panies,  and  with  a  band  of  music  to  assist  to  draw 
custom  ;  and  no  means  is  left  undone  to  assist  those 
locked  out.  A  settlement  of  some  kind  would  be 
welcomed  most  heartily  by  all,  whether  masters, 
men,  or  outsiders.  The  Secretary  of  the  Masters’ 
Federation  maintained  that  the  Federation  had 
throughout  been  most  reasonable  in  its  demands. 
It  was  quite  true  that,  two  years  ago,  the  operative 
spinners  got  a  5  per  cent,  advance,  and  that  the 
strippers  and  grinders  and  female  blow-room  hands 
a  10  per  cent,  advance.  This  advance  was  made  by 
the  Oldham  Masters’  Association  at  a  time  when 
legitimate  profits  were  not  being  made ;  the  profits 
then  were  coming  from  lucky  cotton  speculation. 
Mr.  Tattersall  concluded  by  saying  “  That  the  state 
of  the  cotton  trade  warranted  a  greater  reduction  in 
wages  than  the  one  proposed.” 


SHOP : 

A  Corner  for  Those  who  Want  to  Talk  It. 


1.— Letter  from  a  Correspondent. 


Engine  and  Boiler.— H.  J.  C.  ( Gloucester ) 
writes  : — “  I  have  watched  with  keen  interest  the 
evolution  of  your  I  horse-power  engine  and  boiler, 
and  more  especially  the  boiler,  for  this  is  the 
stumbling-block  of  a  great  many.  I  have  studied 
the  boiler  from  its  several  points  of  view,  and  I 
think  there  are  one  or  two  things  that  might  be 
improved.  In  the  first  place,  the  fire-door  of  a 
vertical  boiler  is  always  a  difficult  subject,  and  in 
this  case  it  appears  to  be  cut  partly  in  the  single 
part  of  the  fire-box  and  partly  in  the  double  part  of 
the  boiler,  which,  of  course,  makes  a  very  difficult 
joint  round  the  fire-door.  In  the  next  place,  the 
tubes  are  placed  vertically,  so  that  the  lower  half  of 
the  tube  is  under  water  while  the  top  half  is  under 
steam  and  hot  air,  so  that  the  latter  half  gets  very 
nearly  red  hot,  which  sets  up  an  unequal  expansion, 
and  very  soon  makes  them  leak  ;  and,  as  I  have  had 
an  experience  of  about  five  years  with  a  boiler  of 
this  type,  I  think  I  can  well  decide  against  vertical 
tubes  unless  covered  with  water.  In  the  next  place, 
the  feed  water  passing  through  the  fire  is  not  good, 
for  in  good  practice  it  should  enter  the  boiler  as 
near  the  water  level  as  possible.  I  think  the  boiler, 
generally,  from  an  amateur’s  point  of  view,  is  rather 
a  difficult  one  to  construct ;  and,  from  remarks  I 
have  heard,  I  think  it  hardly  meets  with  a  general 
approval,  and  so  I  think  it  would  be  as  well  to  have 
an  alternative  design.  With  this  end  in  view,  I 
send  you  a  rough  sketch  of  a  new  design.  I  think 
this  boiler  has  several  advantages  over  the  vertical 
type.  In  the  first  place,  it  gets  over  the  difficulty 
oif  the  fire-door,  ana,  as  the  tubes  are  always  under 
water,  the  chances  of  any  leakage  due  to  unequal 
expansion  are  avoided ;  and,  as  it  has  a  flat  front, 
it  is  much  more  convenient  to  screw  fittings  to.  The 
shell  of  the  boiler  might  be  lagged  with  wood,  while 
the  smoke-box  at  the  end  serves  for  a  jacket  for 
that  end,  as  well  as  increasing  the  heating 


Boiler  for  J  Horse-power  Engine. 


not  liko  the  idea  of  fixing  sections  of  pipe  into 
brickwork,  as  suggested  by  F.  A.  M.  I  think  a 
small  boiler  should  always  be  portable.  If  this 
suggestion  should  meet  with  your  approval,  I 
should  have  much  pleasure  in  making  detailed 
working  drawings  and  full  description  of  the 
same.” — [F.  A.  M.  writes  on  the  above:— “I  am 
glad  you  are  giving  your  mind  to  the  boiler  ques¬ 
tion,  and  I  think  a  very  good  boiler  could  be  made 
in  the  way  you  propose.  Your  criticism  of  the 
vertical  boiler  is  just,  and  each  point  is  already 
anticipated,  as  you  may  have  noticed,  in  my 
remarks  upon  it,  except  your  objections  to  the 
vertical  tubes.  Now,  vertical  tubes  are  certainly 
apt  to  leak,  but  they  can  be,  and  are  frequently, 
made  tight ;  therefore  I  should  be  inclined  to  attri¬ 
bute  the  failure  of  yours  to  the  method  of  fixing. 
Before  you  send  a  working  drawing  of  your  pro¬ 
posed  boiler  to  Work,  I  should  advise  that  you 
make  one  and  try  it  thoroughly.  I  cannot  see  how 
an  amateur  can  properly  rivet  the  plates,  etc.,  and 
cut  and  bend  them  to  shape.  I  still  think  the  proper 
thing  for  him  to  make  himself  would  be  a  boiler 
made  of  pipes  screwed  together  and  built  into  a 
furnace  of  brick,  which  the  amateur  could  easily 
put  up  himself.”] 

II.— Questions  Answered  by  Editor  and  Staff. 

Iron  Bridge  and  Girder  Work.— T.  U.  {Man¬ 
chester).— Yon  seem  to  have  a  difficulty  in  under¬ 
standing  the  drawings  ;  I  should  therefore  advise 
you  to  join  some  local  class  in  which  mechanical 
drawing  is  taught.  In  the  first  volume  of  Work 
there  appeared  a  series  of  articles  on  “Wrought 
Iron  and  Steel  Girder  Work,"  which  might  help 
you ;  they  appeared  in  the  following  issues  No.  8, 
p.  117,  No.  11,  p.  167,  No.  12.  p.  186,  No.  15,  p.  229,  No. 
21,  p.  325,  No.  24,  p.  375,  and  No.  26,  p.  107.  There  are 
also  some  papers,  which  commenced  in  No.  173, 
p.  266,  on  “Iron  Bridge  Modelling  in  Cardboard,” 
from  which  you  might  derive  some  assistance. 
There  are  numbers  of  books  on  the  subject  to  choose 
from,  but  to  read  them  you  require  some  know¬ 
ledge  of  algebra  and  geometry.  Messrs.  Lockwood 
publish  a  little  book,  price  3s..  with  title  “Materials 
and  Construction,  ’’  which  shows  how  to  calculate 
and  design  iron  bridges. — F.  C. 

Enamel  for  Bricks.— H.  R.  H.  R.  H.  (Ashby-de- 
la-Zouch ). — The  ingredients  are  calcined  flints, 
felspar,  lead  ashes,  etc.,  the  colours  being  formed 
from  various  oxides.  Thus  red  is  obtained  from 


red  oxide  of  iron,  yellow  from  chromate  of  lead, 
blue  from  oxide  of  cobalt,  green  from  oxide  of 
copper,  black  from  oxide  of  manganese,  etc.  The 
exact  quantities  must  be  found  by  experiment,  as 
what  would  be  suitable  for  one  kind  of  clay  would 
not  be  suitable  for  another.  You  could  calcine  the 
flints  in  a  kiln,  but,  as  they  have  to  be  ground  very 
fine,  unless  you  have  suitable  machinery  you  could 
not  do  the  grinding.  The  flints  are  those  found  in  the 
chalk.  If  you  want  to  experiment  on  a  small  scale, 
you  could  procure  the  ingredients  from  some  of  the 
potteries,  or  from  Doulton  &  Co.,  Lambeth  ;  but  if 
you  want  to  make  them  for  sale,  you  had  better  en¬ 
gage  a  competent  man,  or  you  may  soon  lose  a  lot 
of  money  in  experimenting.  You  will  find  some 
very  good  articles  on  clay  modelling  and  plaster 
casting  in  Vol.  II.  of  Work,  entitled  “  The 
Mechanical  Processes  of  Sculpture.” — M. 

Steel  Sheets  for  Tin  Plates.— W.  H.  T.  ( West¬ 
minster). —  You  cannot  do  better  than  write  to 
Messrs.  W.  Jessop  &  Sons,  Limited,  Brigbtside 
Works,  Sheffield,  sending  a  sample  of  what  you 
require;  the  above  firm,  rolling  thin  stuff  for  the 
steel  pen  trade,  would,  no  doubt,  readily  supply  your 
needs  as  regards  the  steel  sheets  themselves.  With 
the  pickling  or  cleansing  process,  I  fear  you  will 
have  to  do  that  for  yourself ;  that,  however,  need 
not  be  a  very  difficult  matter,  hydrochloric  acid 
being  the  base.  Look  through  Spon’s  manu 
facturing  recipes  for  the  proportions.  Tin-plate 
manufacturers  have  all  these  facilities,  but  I  very 
much  question  if  they  would  assist  anyone  outside 
the  trade.  If  you  are  unable  to  get  the  sheets 
“pickled,”  you  might  write  to  Messrs.  Cocker 
Brothers,  Limited,  Wire  Drawers,  N  ursery  Street, 
Sheffield,  asking  them  as  a  favour  if  they  would 
clean  for  you  a  few  sheets  of  steel.— N.  M. 

Telescope.— E.  U.  ( Wimbledon)  has  made  a 
“  4  ft.  telescope  with  a  lens  at  each  end,”  which  has 
“answered  his  purpose  very  well.”  He  now  wants 
to  make  a  more  powerful  one— 6  ft.  or  more— but 
“  at  a  rather  cheaper  rate.”  Now,  seeing  the  first 
had  simply  a  pasteboard  body,  a  4  ft.  object-glass,  a 
simple  eye-piece,  and  consequently  no  focussing 
arrangement,  it  is  difficult  to  see  how  a  larger  and 
much  superior  instrument  can  be  made  at  a  cheaper 
rate.  In  the  first  place,  he  asks  what  lenses  he 
will  require.  The  first  thing  will  be  the  object-glass 
of  6  ft.  focus,  but  nothing  is  said  of  the  diameter  of 
the  same.  Now,  it  must  be  understood  the  light- 
grasping  power— viz.,  the  diameter  —  must  bear 
some  relation  to  the  magnifying  power,  viz.,  the 
length  of  focus.  To  largely  magnify  with  a  small 
degree  of  light  would  be  to  lose  all  definition,  f 
cannot  lay  my  hand  on  a  catalogue  that  gives  prices 
for  lenses  of  6  ft ;  the  nearest  is  Wray's  66  in.,  4£  in. 
aperture,  £22.  Lancaster  gives  in  his  catalogue  a 
60  in.  of  4  in.  aperture  at  £10  10s. ;  another  of  31  in. 
diameter,  focus  not  stated,  £6  10s.  These,  of  course, 
will  be  achromatic.  Common  lenses  can  be  pur¬ 
chased  much  cheaper.  A  3  in.  object-glass  of  50  in. 
focus,  with  lenses  for  eye-piece,  can  be  procured  for 
5s.  6d.  of  Lancaster,  of  Birmingham,  and  others 
If  E.  U.  had  stated  what  kind  of  an  object-glass  be 
has  used,  I  should  be  in  a  much  better  position 
to  give  information.  As  to  the  eye-piece,  an  article 
of  mine  which  appeared  a  few  week  ago,  under  the 
heading  of  Eyc-pieces,  will  give  all  necessary  in¬ 
formation.  Another  article  which  also  appeared  on 
a  Four-draw  Telescope  will  supply  all  information 
on  mounting  both  object-glass  and  eye-piece.  My 
advice  to  E.  U.  is,  if  it  be  a  question  of  cheapness 
with  efficiency,  to  purchase,  say,  an  object-glass 
(achromatic)  21  in.  diameter  and  about  30  in.  focus, 
for  about  £1  os.,  which  price  would  include  two 
lenses  for  the  eye-piece.  Much  better  work  can  be 
done  by  this  than  by  a  6  ft.  chromatic,  which  would 
have  to  be  stopped  down  probably  to  one-half  its 
aperture  to  cut  off  the  marginal  rays.  Some  focus 
sing  arrangement  is  a  necessity,  not  simply  to  adjust 
the  instrument  to  objects  of  varying  distances,  but 
to  suit  various  eyes.— O.  B. 

Air  Gun.— Young  Sportsman.— This  piston 
spring  gun  to  ensure  the  due  pressure  of  the  valves 
was  described  in  Work,  No.  98,  p.  749.  For  a 
powerfully  acting  gun  this  is  the  mostefFectiveplan. 
as  far  as  I  know.  I  am  sorry  I  cannot  furnish  a 
reliable  sketch  to  work  from,  not  having  any  such 
mechanism  to  refer  to  and  measure.  Try  and  get 
a  look  at  one.— J.  C.  K. 

Electric  Bell  and  Indicator.— J.  B.  (Widn.es). 
—If  you  wish  to  ring  one  bell  from  ten  different 
rooms,  and  have  an  indicator  with  ten  holes  in  it  to 
indicate  the  ten  different  rooms,  you  may  easily 
plan  the  whole  arrangement  on  a  sheet  of  paper, 
and  then  lay  the  wires  according  to  plan.  Map  out 
the  outlines  of  each  room,  or  put  ten  connected 
squares  on  the  paper.  In  one  of  these  put  marks 
to  show  the  positions  of  bell,  battery,  and  indicator, 
the  latter  in  the  form  of  a  square  divided  into  ten 
partitions,  Now  select  a  division  on  your  map  to 
represent  the  most  distant  room  of  the  house  from 
the  bell,  and  put  a  small  ring  in  it  with  a  dot  in  the 
centre  to  represent  the  push.  From  this,  draw  a 
main  line  passing  through  each  room  to  the  bell, 
then  to  battery,  then  to  one  hole  of  the  indicator, 
then  a  return  line  back  direct  to  the  push.  This 
will  represent  the  connections  for  one  room  and  the 
main  line  of  wire.  For  the  next  and  rest  of  the 
rooms  put  a  push  in  each  room,  draw  a  line  from 
each  push  to  the  main  line,  and  run  a  separate 
return  line  from  a  separate  hole  in  the  indicator  to 
each  push.  This  rule  will  hold  good  for  all  rooms, 
however  few  or  many.— G.  E.  B. 

Output  of  Accumulators.— W.  T.  D.  (Man¬ 
chester).— Measure  the  surface  of  positive  plate 
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immersed  below  the  acid,  and  estimate  six  ampfere 
hours  for  each  square  foot  of  plate.  This  will  give 
you  the  ampfere  hour  capacity  of  the  accumulator  or 
the  quantity  of  current  obtainable  from  it  when 
fully  charged.  The  15-plate  cells  are  advertised  to 
give  330  amp6re  hours,  but  accumulators  should  not 
be  worked  until  fully  exhausted.  If  your  lamps  re- 
•quire  60  volts  pressure  (and  I  suppose  that  is  the 
voltage  required,  as  you  use  32  cells  in  series),  the 
supply  of  current  will  be  at  the  rate  of  '8  ampere  per 
hour,  and  you  should  get  at  least  375  hours’  work  out 
of  your  battery.  At  the  rate  of  1  amp6re  per  hour 
you  would  only  get  about  300  hours’  work  out  of 
the  battery.  If  the  lamps  are  arranged  in  several 
groups  in  parallel,  the  output  of  current  will  be  at  a 
faster  rate, and  the  cells  be  more  speedily  exhausted. 
The  best  book  on  the  management  of  accumulators 
is  “  Electric  Light  Installations,”  by  Sir  David 
Salomons,  price  Gs.,  published  by  Messrs.  Whittaker 
&  Co.-G.  E.  B. 

Motor  for  Lathe.— Zetetic  (.Harrogate).—  As  I 
have  not  received  your  former  letter, and  you  do  not 
tind  an  acknowledgment  of  it  in  Section  V.  of 
“  Shop,”  I  fear  it  must,  as  you  suggest,  have  mis¬ 
carried.  If  you  will  kindly  repeat  your  two  or  three 
questions  relative  to  a  motor  for  a  polishing  lathe, 
they  shall  receive  attention.  If  your  question  re¬ 
lated  to  an  electro-motor  for  a  polishing  lathe,  let 
me  tell  you  in  advance  that  such  a  motor,  driven  by 
battery  power,  will  be  a  nuisance,  unless  it  is  only 
required  for  very  light  work,  and  occasional  use  for 
short  periods.  If,  however,  the  motor  can  be  con¬ 
nected  to  an  electric  light  main,  or  to  a  similar 
source  of  electrical  power  from  a  dynamo,  the  use 
of  such  a  machine  is  a  luxury,  as  there  cannot  be 
any  source  of  power  equally  clean,  safe  and  con¬ 
venient.— G.  E.  B. 

Incubator.— J.  II.  S.  (Leeds). — The  size  of  casefor 
machine  of  100-egg  capacity  would  be  about  24  in.  by 
18  in.  The  capacity  of  any  receptacle  is  easily  arrived 
at  by  dividing  the  superficial  area  by  4= result  the 
number  of  eggs  it  will  hold.  Having  never  made 
anything  larger  than  that  described  in  No.  143, 1  can¬ 
not  say  definitely  what  variation  in  fittings  would 
be  necessary.  You  would  certainly  want  a  larger 
lump,  and  I  should  advise  a  larger  evaporating 
(ray.  A  larger  damper  would  also  be  necessary. 
A  200-egg  machine  of  the  same  design  should  work 
■satisfactorily,  'although  some  deviations  from  the 
■original  might  be  necessary,  which  could  only  be 
■determined  by  actual  experiment.  If  you  do  make 
a  larger  machine,  please  let  us  know  how  you 
succeed,  for  the  benefit  of  incubating  readers  of 
Work  generally.— Leghorn. 

Soldering  Aluminium. — H.  S.  G.  (Fulham).— 
It  is  a  pity  you  cannot  understand  the  paragraph  ; 
it  is  perfectly  clear.  If  you  understand  soldering 
with  powdered  resin  as  a  flux  you  should  compre¬ 
hend  the  analogous  process  wherein  chloride  of 
silver  is  used.  The  solder  is  melted,  “  as  usual,”  by 
a  soldering-bit  or.a  blowpipe.— F.  C. 

Phonograph. -Phono. —In  the  phonograph  de¬ 
scribed  by  me  in  Work  the  cylinder  is  not  removed 
and  replaced  with  others.  It  is  the  strip  of  tinfoil 
which  contains  the  record,  and  this  can  be  removed 
and  replaced  by  others.  Provision  is  made  for 
holding  these  in  the  drawer  in  the  baseboard.  A 
cylinder  of  cast  iron  or  brass  would  do,  in  fact, 
better  than  plaster-of-Paris,  as  this  is  liable  to  chip 
in  the  working.  Phono  and  others  must  not  con¬ 
found  this  instrument  with  Edison’s  phonograph. 
It  was  given  to  the  readers  of  Work  as  a  scientific 
toy  ;  if  they  want  one  of  these  perfected  instruments 
they  must  look  elsewhere.— W.  D. 

Circular  Saw.— Workman.— The  diameter  of 
circular  saw  required  to  cut  A  in.  boards  depends 
upon  the  depth  of  spindle  bearings  from  the  top  of 
wood  table.  A  saw  from  8  in.  to  9  in.  diameter 
would  be  quite  large  enough  to  be  driven  by  treadle. 
My  advice  to  AVorkman  is  to  abandon  all  thoughts 
of  such  a  toy.  A  hand  saw  has  the  advantage  over 
a  circular  saw  driven  by  treadle  for  such  work. 
The  machine  would  not  only  cost  a  deal  more  than 
a  good  hand  saw,  but  the  work  would  be  more 
tedious.  With  the  circular  saw  it  would  be  hard 
work,  while  with  the  hand-saw  three  or  four  pieces 
may  be  placed  on  each  other,  and  could  be  cut 
through  at  the  same  time  easily.  If  Workman  has 
a  good  sale  for  thin  firewood,  why  not  start  a  small 
engine— say,  from  1  to  2  h.-p.?  then  he  would  have 
the  advantage  over  the  hand  saw.  Unless  a  cir¬ 
cular  saw  is  driven  at  a  high  speed  it  is  merely  a 
drag.— A.  R. 

Glass.— J.  L.  (Bexhill).—!  fear  you  would  not  be 
rble  to  bevel  the  edges  of  your  pieces  of  plate  glass ; 
it  would  be  an  intensely  laborious  and  tedious 
■operation  for  an  amateur.  Several  different  kinds 
of  wheels  must  be  used,  some  of  sandstone  used 
with  water,  others  fed  with  sand  and  water,  emery 
and  water,  and,  finally,  polishing  wheels ;  and  the 
expense  of  providing  these  for  the  small  amount  of 
work  I  gather  from  your  letter  you  wish  to  do  is 
not  to  be  thought  of,  being  prohibitive  ;  and  without 
them  I  do  not  see  how  you  are  to  do  it.  There  are 
files  sold  to  take  off  the  rough  edges  of  glass  ;  why 
not  use  these  ?  or,  if  not  content  with  this,  I  would 
certainly  advise  you  to  send  to  a  manufacturer.  As 
regards  your  second  question— mounting  photo¬ 
graphs  on  glass— this  you  could  easily  do,  and  need 
have  no  fear  of  spoiling  the  pictures ;  the  process  is 
the  same  as  what  are  called  “opalines"  at  the 
photo,  shops.  If  your  prints  are  by  the  gelatine, 
chloride,  or  bromide  processes,  nothing  is  needed 
but  to  clean  the  glasses  well.  Soak  the  prints  in 
clean  cold  water  for  about  half  an  hour,  place  the 


glass  in  the  water,  under  a  print  (which  must  be 
face  downwards),  and  bring  both  up  together ;  rub 
down  to  remove  air  bubbles  and  wrinkles,  and, 
when  dry  it  can  be  trimmed ;  it  is  then  finished. 
Should  they,  however,  be  silver  albumen  prints,  as 
will  most  likely  be  the  case,  the  process  is  a  little 
different :  Soak  about  1  oz.  of  soluble  gelatine  in 
cold  water  until  soft,  then  add  sufficient  boiling 
water  to  make  a  rather  thick  solution,  say  about 
half  a  pint;  when  thoroughly  dissolved,  if  needed, 
strain  through  muslin  ;  pour  into  an  earthenware 
dish,  which  will  stand  in  another  containing  boil¬ 
ing  water,  so  as  to  keep  the  solution  warm  and 
melted.  Immerse  a  print  in  the  solution,  and  when 
thoroughly  soaked,  lift  it  on  to  the  cleaned  glass 
as  quickly  as  possible,  and  rub  down  ;  or  both  glass 
and  print  can  be  put  in  the  gelatine,  as  in  the 
first  method,  and  lifted  together  ;  when  cold,  the 
superfluous  solution  can  be  cleaned  from  the  face  of 
the  glass.  Should  you  not  be  able  to  tell  by  what 
method  your  photographs  are  produced,  and  do  not 
know  anyone  you  could  ask,  if  you  will  send  me 
one  (through  the  Editor)  to  look  at,  I  shall  be  pleased 
to  inform  you.— W.  E.  D.,  Jr. 

Secretaire.— Amateur.— I  cannot  tell  Amateur 
where  to  get  the  spring  steel  in  his  town,  unless  he 
went  to  a  clockmaker,  which  would  be  an  expen¬ 
sive  way  to  buy  it.  I  am  inclined  to  think  from  the 
quick  curve  sketched  that  neither  steel  nor  shutter 
hinges  would  be  suitable;  I  should  prefer  chair 
webbing  or  leather  straps.  There  would  be  no 
difficulty  in  mortising  the  laths  with  -/j  in.  holes  if 
Amateur  first  bores,  with  a  twist  bit  and  brace, 
several  holes  near  each  other  to  each  mortise,  to 
weaken  the  core  and  give  clearance  for  the  chisel, 
afterwards  paring  the  sides  with  a  4  in.  or  4  in. 
chisel,  very  sharp.  I  have  mortised  right  through 
lj-in.  by  iin.  stuff  with  a-j^in.  chisel  without  diffi¬ 
culty.  1  give  section  of  the  end  of  lath,  showing  best 
form  for  the  projection  into  the  grooves,  to  enable 
them  to  run  round  the  rather  too  sharp  curves  in 
his  sketch  (Fig.  1).  I  scarcely  know  what  is  meant 


Fig.  1  Fig1.  2 


Joints  in  Secretaire  Shutter. 


by  “  the  most  convenient  moulding  for  the  strips  ;” 
but  if  the  design  of  the  table  top  and  the  rest  of  the 
secretaire  is  ordinary  modern  style,  an  eighth  bead 
worked  on  each  edge  (Fig.  1)  would  be  suitable  and 
easily  stuck  ;  if  semi-Gothic,  a  small  chamfer  at 
each  edge  would  be  comme  il  faut  (Fig.  2).  Unless 
Amateur  is  clever  in  using  tools,  I  would  suggest 
that  the  strips,  instead  of  being  left  long  enough  to 
cut  away  for  sliding  in  grooves,  should  be  sliot  to 
exact  length,  which  is  much  easier,  and  that  brass 
plates  similar  to  Figs.  3  and  4  should  be  screwed 
from  back  of  each.  Fig.  3  is  top  view  and  Fig.  4  is 
side  view ;  both  full  size.  Fig.  2  shows  section  of 
brass  end.  A  small  pattern  in  mahogany  is  easily 
made,  and  brass  runs  much  more  smoothly  in 
wood  than  wood  would  do.  The  groove  should  be 
well  black-leaded  or  soft-soaped  at  first,  in  either 
case.— J.  W.  H. 

Xylonite— Acids.— W.  B.  (No  Address).— The 
address  you  wish  to  find  is :  The  British  Xylonite 
Co.,  Limited,  High  Street,  Homerton,  London.  As 
to  your  other  question,  I  gather  you  have  been 
using  the  gas  for  engraving  on  glass  ;  if  it  is  the  acid 
you  wish  for,  use  hydrofluoric  acid.— W.  E.  D.,  Jr. 

Garden  Wall.— Tamar. — 1  should  advise  you  to 
point  the  wall  with  quick-setting  Roman  cement, 
mixed  with  three  parts  of  clean,  sharp  sand.  You 
can  lay  it  on  to  within  one  hour  of  the  water  rising 
above  it,  as  by  that  time  it  will  be  set.  The  joints 
should  be  well  raked  out,  and  any  damaged  stones 
should  be  cut  out  and  new  ones  fixed,  bedded,  and 
jointed  with  cement.— M. 

Bearings  for  Lathe  Mandrel.— Little  Jim.— 

AVhether  cone  or  parallel  bearings  are  best  for  a 
lathe  mandrel  is  a  matter  of  opinion  ;  some  think 
one  way,  and  some  another.  Cone  bearings  are 
most  usual  in  6  in.  lathes ;  parallel  bearings  are 
necessary  in  lathes  with  traversing  mandrels  ;  and 
there  is  a  very  good  kind  of  parallel  bearing  used  in 
America,  in  which  the  collar,  while  parallel  inside, 
is  coned  outside,  and  fits  a  coned  hole  in  the  head- 
stock.  The  collar  is  split  lengthways,  so  that  by 
drawing  it  into  the  coned  hole  by  a  nut,  it  can  be 


slightly  collapsed  upon  the  mandrel  neck.  I  do  not 
know  what  is  the  plan  adopted  by  Mr.  J.  Ilolroyd  ; 
you  must  send  us  a  drawing  of  it  if  you  want  an 
opinion  :  you  must  tell  me  the  dream  if  you  want  to 
know  the  interpretation,  as  I  am  not  Daniel,  but 
only— F.  A.  M. 

Table.— T.  C.  (Dewsbury).— Please  furnish  fur¬ 
ther  particulars.  You  state  that  you  have  already 
made  a  table,  but  you  are  not  satisfied.  If  you  tell 
us  where  you  have  failed,  or  where  special  diffi¬ 
culties  appear  in  your  way,  you  shall  have  our  best 
attention.  There  are  many  others  who  have  failed 
to  realise  their  ideal,  but  it  may  be  that  these  people 
are  making  good  progress.  Write  again.— B.  A.  B. 

Toy-Whistles.— D.  McD.  (Glasgow^.— (1)  Upcott 
Gill  publishes  a  good  work  on  “Toy-making” 
(Bazaar  Office,  Strand).  (2)  Whistles  can  be  made 
of  any  hard  wood  such  as  box;  they  are  usually 
turned  and  bored  on  the  lathe.  (3)  Ordinary  turners' 
tools  and  a  few  boring-bits.  (4)  If  you  mean  by 
toy  machinery,  models— advertise.  If  you  mean 
machinery  to  make  toys— any  maker  of  light  ma¬ 
chinery  for  the  material  of  which  the  toys  are  to  be 
made.— B.  A.  B. 

Pantograph.— Little  Jim.— I  have  read  reply 
referred  to  in  No.  24,  page  382,  Vol.  1.,  but  find  no 
promise  of  an  illustration,  as  you  state :  but  ex¬ 
planations  have  been  given,  accompanied  with  an 
illustration,  too,  on  page  669  of  our  first  volume. 
The  following,  taken  from  an  old  edition  of 
“  Treatise  on  Mathematical  Instruments,”  by  J.  F. 
Heather,  M.A.  (Weale’s  Series),  will,  I  think,  just 
supply  what  is  lacking  on  page  669  “  When  the 

instrument  is  correctly  set,  the  tracing-point,  pencil, 
and  fulcrum  will  be  in  one  straight  line.  .  .  . 
The  motions  of  the  tracing-point  are  then  each 
compounded  of  two  circular  motions— one  about 
the  fulcrum,  and  the  other  about  the  joints  at  the 
ends  of  the  rulers  upon  which  they  are  respectively 
placed.”— B.  A.  B. 

Staining  Maple.— Constant  Reader.— When 
it  is  required,  as  in  your  case,  to  stain  the  veneers 
right  through,  it  is  called  dyeing.  AVhen  the  ar¬ 
ticle  is  made  before  colouring  up,  it  is  termed 
staining.  For  the  former  process  it  is  advisable 
to  soak  the  veneer  at  least  half  a  day  in  clean 
water ;  then  take  it  out  and  allow  a  few  hours 
to  drain  before  inserting  in  the  dye  bath  ;  this  will 
cause  the  dye  to  strike  more  readily  and  be  more 
evenly  distributed,  but  for  staining  purposes  this  is, 
of  course,  impossible,  nor  is  it  necessary,  as  only 
the  surface  is  stained.  To  give  a  list  of  all  the  ma¬ 
terials  and  how  they  are  used  for  all  the  different 
colours,  as  you  wish,  would  take  up  more  room  in 
“Shop"  than  can  be  spared  at  present.  I  have 
already  promised  several  correspondents  that  I 
will  write  an  article  on  the  subject,  which  will 
doubtless  appear  in  due  time ;  for  the  present  I 
will  confine  myself  to  the  two  colours  enclosed. 
Silver  grey :  (1)  Acetate  of  iron  made  by  steeping 
rusty  nails,  turners’  swarf,  or  rusty  iron  of  any 
description  (say  4  lb.)  in  one  gallon  of  vinegar ;  to 
this  add  2  gallons  of  water.  Immerse  the  veneers 
in  this,  and  if  possible  bring  up  to  boiling  point; 
then  add  -J  lb.  extract  of  logwood  and2oz.  bruised  nut 
galls.  (2)  Take  the  iron  solution  as  above,  soak  the 
veneers,  then  to  each  gallon  add  I  lb.  of  green 
copperas.  (3)  The  ebony  stains  much  diluted 
should  give  the  required  shade,  especially  if  after¬ 
wards  coated  with  a  weak  green  stain  made  by 
dissolving  verdigris  in  hot  vinegar,  or  both  in  com¬ 
bination.  (4)  Hermes  grain,  to  which  has  been 
added  copperas  and  tartar,  is  said  to  give  many 
beautiful  shades.  Yellow  :  turmeric,  fustic,  Per¬ 
sian  berries,  gamboge,  saffron,  picric  acid,  and 
Barbary  root  all  give  shades  of  yellow.  We  cannot 
give  the  exact  proportions  of  each ;  experiment 
must  decide.  As  a  guide,  if  barbary  root  is  used 
it  requires  1  lb.  to  1  gallon ;  when  cool,  add  2  oz.  of 
aquafortis  to  make  the  dye  strike  more  readily. 
The  veneers  should  afterwards  be  allowed  to  dry 
in  the  open  air,  not  by  the  fire.  If  it  is  found  im¬ 
possible  to  immerse  the  veneers  in  a  bath,  apply 
frequently  as  hot  as  possible  by  means  of  a  brush. 
Sometimes  it  is  found  sufficient  if  decoctions  of  the 
various  roots,  barks,  etc.,  are  thus  applied,  and  the 
stain  fixed  by  brushing  over  while  the  last  coat  is 
still  wet  with  alum  water  (2  oz.  alum  to  1  quart  of 
water),  or  pearlash,  2  oz.  to  1  pint.  Gamboge  and 
turmeric  can  also  be  dissolved  in  spirits ;  3  oz.  of 
the  former,  li  oz.  of  the  latter,  to  one  quart  of 
spirits  makes  a  useful  stain.  You  will  be  wise  to 
experiment  on  odd  pieces  of  veneer  till  you  have 
gained  the  required  shades  previous  to  attempting 
large  quantities. — Lifeboat. 

Blueing  Gun-barrels.— R.  K.  (Hastings).— The 
barrel  must  be  highly  polished,  and  the  ends  plugged 
with  fireclay.  Make  up  a  clear  fire,  with  an  iron 
muffle  or  length  of  stovepipe  in  the  fire,  so  as  not 
to  let  the  flame  touch  the  barrel.  Insert  your  barrel 
when  the  pipe  is  red  hot,  watch  for  the  change  of 
colour,  draw  it  out  in  time,  and  let  it  cool  in  the  air. 
Or  you  may  get  a  more  even  heat  to  thick  and  thin 
parts  of  barrel  alike  by  putting  it  into  a  molten  lead 
bath  till  you  get  the  colour  you  want.  To  prevent 
the  surface  of  the  lead  from  oxidising  quickly,  lay 
on  powdered  charcoal  or  powdered  wood  ashes.  I 
hope  this  will  suit  your  requirements,  but  blue  gun- 
barrels  are  not  usual  things.— J.  C.  K. 

Dye  for  Sheepslria.  —  Anxious  Inquirer.— 
You  can  use  aniline  dye,  but  the  skin  must  first  be 
washed  and  cleaned,  to  remove  all  dirt,  grease,  etc. 
If  one  application  of  the  dye  is  not  dark  enough, 
repeat  the  process  till  of  the  required  colour.  But, 
speaking  from  experience,  I  should  recommend  you 
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not  to  dye  it,  as  the  dye  appears  to  rot  the  material, 
and  it  does  not  wear  well  after.  You  can  improve 
the  appearance  very  much  by  well  washing  with 
soap  and  water.  — M. 

Power  of  Gas  Engine.— W.  T.  B.  ( Cradley 
Heath). — The  one-horse  nominal,  if  the  Otto,  I 
should  get  to  drive  three  small  screw-cutting  lathes, 
two  drilling  machines,  one  24  in.  fan,  and  one  6  ft. 
grindstone  ;  but  you  had  better  rely  on  what  the 
makers  tell  you.  — F.  A.  M. 

Work,  No.  42.— K.  P.  (Stoke-on-Trent).— Adver¬ 
tise  for  this  in  the  Sale  and  Exchange  column. 

Elephant-man.— 3  .H.  (Stockton-on-Tees).— Write 
to  the  Secretary  of  the  London  Hospital. 

Bent  Iron  Work  Patterns.— W.  S.  S.  (Leeds)- 
—Get  all  the  numbers  of  Work  in  which  Bent  Iron 
is  treated,  and  you  will  have  patterns  enough. 

Plaster  Casts  of  Ecclesiastical  Fiaures.— 
H.  F.  B.  (Norwich).— Try  C.  M.  Rock,  106,  Great 
Russell  Street,  London,  W.C. 

Improved  Fastening.— W.  M.  (Accrington).— 
We  have  examined  the  arrangement,  sketches,  and 
description  sent,  and  considered  the  subject.  The 
idea  is  ingenious,  but  we  fear  that,  in  use,  it  would 
not  give  satisfaction,  inasmuch  as  each  movement 
would  be  likely  to  cause  it  to  unfasten.  This,  how¬ 
ever,  can  only  be  decided  by  practical  use.  We  do 
not  remember  to  have  seen  it  proposed  or  applied  to 
the  purpose  named,  but  a  precisely  similar  plan  is 
in  use  and  adopted  in  some  of  the  modern  breech¬ 
loading  artillery,  and  for  some  other  purposes.  A 
well-considered  and  well-drawn  specification  might 
be  made  to  cover  the  invention  for  the  purpose  pro¬ 
posed,  and  so  create  a  property  in  it;  but  then 
comes  the  question  :  Is  it  an  arrangement  that 
would  be  taken  up  by  the  public?  The  solution  of 
this  question  in  a  satisfactory  manner  is  the  only 
thing  which  could  justify  W.  M.  in  encountering 
the  worry,  trouble,  and  expense  which  are  always 
the  accompaniments  of  ownership  of  patent  pro¬ 
perty.— C.  E. 

Pantograph— Printing  Press.— J.  R.  L.  ( Aber¬ 
deen] I. — For  the  former,  see  Work,  No.  187 ;  for  the 
latter,  kindly  await  forthcoming  papers. 

Forecourt.— Tenant.— Take  off  the  turf  and  soil, 
and  cover  the  top  of  the  cellar  with  a  layer  of 
asphalte  4  in.  thiok,  with  a  slope  to  one  side,  and  a 
drain  laid  from  it  to  carry  off  any  water  which  may 
sink  through  the  soil  when  replaced.  The  top  of 
cellar  should  be  perfectly  dry  when  the  asphalte  is 
laid  on,  and  may  require  levelling  up  with  cement 
to  receive  the  asphalte,  which  may  be  dissolved  in 
hot  tar  (about  1  cwt.  to  30  gallons  of  tar,  more  or 
less,  as  it  sets,  which  can  be  tried).  The  tar  must 
be  stirred  while  boiling,  and  boiled  till  all  moisture 
is  expelled.  The  cost  would  be  from  £4  to  £5, 
according  to  the  facilities  for  doing  the  work.— M. 

Cost  of  Cottage.— Cottage.— Without  knowing 
the  cost  of  materials  and  labour,  and  how  you  want 
tne  work  finished,  an  approximate  cost  can  only  be 
given ;  but,  under  favourable  circumstances,  you 
might  get  it  done  for  £300.  The  best  thing  to  do 
is  to  have  a  plan  and  specification  prepared,  and 
get  an  estimate  from  a  builder  on  the  spot.  If 
you  have  no  plan,  send  me  particulars  of  what 
you  want,  and  I  shall  be  glad  to  help  you.  I 
should  advise  you  to  form  a  cavity  in  the  outer 
walls,  or  they  will  be  damp.  You  will  also  find  it 
much  more  convenient  to  make  it  two  storeys  high 
instead  of  cellaring.— M. 

Proposed  Arrangement  for  Astronomical 
Telescope. — W.  L.  ( Middlesbro ’). — The  arrange¬ 
ment  which  you  show  in  your  sketch  is  useless  for 
the  purpose  you  have  in  view.  The  5  in.  lens  would 
have  to  be  achromatic ;  there  is  absolutely  no  other 
way  of  correcting  the  colour.  The  practical  effect 
of  the  introduction  of  the  smaller  lens  would  be  to 
lengthen  the  focus.  Experiments  have  been  made 
with  a  telescope  having  an  arrangement  of  lenses 
such  as  that  which  you  suggest,  and  success  was 
attained  when  the  correcting  lens  (of  much  larger 
size  than  that  which  you  show)  was  a  fluid  lens, 
made  of  the  liquid  sulphuret  of  carbon,  enclosed 
between  two  concave  discs  of  glass.  But,  neces¬ 
sarily,  the  arrangement  was  not  of  any  permanent 
,  value.  If  you  want  to  avoid  the  expense  to  which 
you  refer,  and  yet  desire  to  possess  a  perfect  instru¬ 
ment,  you  should  make  a  large  reflecting  telescope. 
Read  the  articles  which  are  now  appearing  in  Work 
on  the  “  Hand- working  of  Specula  for  the  Newtonian 
Telescope,”  and  carefully  follow  out  the  instructions 
contained  in  them.  As  you  are  a  skilled  mechanic, 
you  ought  not  to  find  any  difficulty  either  in  the 
grinding  and  silvering  of  the  glass  or  in  the  making 
and  mounting  of  the  eye-pieces  and  tube.— E.  A.  F. 

Clock  Chime. — X.  Y.  Z.  (Derby). — Unless  you 
know  something  of  clock  work  (and  from  your  third 
question  I  should  judge  you^do  not),  I  think  it  im¬ 
possible  for  you  to  make  a  chime  quarter  clock  from 
an  ordinary  grandfather’s  clock,  as  there  would 
have  to  be  a  lot  of  new  dial  work  made  and  fitted, 
and  the  present  altered  and  added  to.  Then  the 
plates  are  not  large  enough  to  take  a  third  set  of 
wheels  to  work  the  chimes,  and  the  winding  hole 
would  come  on  the  edge  of  dial.  Then,  too,  there  is 
the  making  and  fitting  up  the  train  of  wheels  ;  and, 
lastly,  making  and  pinning  the  barrel  for  the  chimes. 
To  give  you  any  idea  at  all  of  the  work  would 
require  a  page  or  two  of  Work,  and  then  I  doubt  if 
I  could  make  you  understand,  unless  you  have  some 
knowledge.  I  shall  be  pleased  to  assist  you  if  our 
Editor  can  find  room,  but  chime  quarter  work,  in 
my  opinion,  is  beyond  the  capabilities  of  the 
majority  of  amateurs.— A.  B.  C. . 


Book. — C.  R.  (Nottingham).— I  am  glad  to  hear 
that  the  furniture  designs  in  Work  are  so  useful  to 
you.  Plenty  of  books  are  published  with  designs, 
but  I  find  they  do  not  generally  give  working  details. 
You  may  get  some  hints  from  the  “Art  and  Craft 
of  Cabinet  Making,”  which  was  reviewed  in  No.  151, 
Yol.  IH.-F.  J. 

Boring  Bits.— Ignorant. — Several  answers  to 
part  of  this  question  have  appeared  in  back  num¬ 
bers.  Besides  centre  bits  there  are  “pin  bits” — 
like  a  gouge;  “spoon  bits,”  like  a  rather  pointed 
teaspoon  at  the  cutting  end ;  “  nose  bits,”  which 
have  an  edge  bent  at  an  angle  with  the  stem.  There 
are  also  several  types  of  “auger  bits,”  having  a 
screw  nose  like  a  gimlet.  These  are  Gedge's, 
Jennings’s,  Douglas’s,  and  Whitehouse’s,  all  excel¬ 
lent,  especially  Jennings's.  I  have  seen  and  tried  a 
very  good  copy  of  the  “Morse  twist  bit,”  made  in 
Germany,  which  I  can  recommend  for  holes  be¬ 
tween  fv  and  A.  There  are  also  single  twist  bits  of 
French  and  Swiss  manufacture,  the  latter  being 
often  called  Norwegian  gimlets,  some  of  which  may 
be  imported  from  Norway.  These  are  good  boring 
tools,  and  sold  here  under  the  name  of  “diamond 
twist  bits.”  It  is  impossible  to  say  how  many  form 
a  full  set ;  some  are  made  to  every  sixteenth  within 
their  range  of  sizes,  and  some  to  every  thirty-second, 
while  pin,  spoon,  nose,  and  centre  bits  vary  by  small 
and  apparently  accidental  differences  ;  so  much  is 
this  the  case,  that  many  tool  dealers  give  an  oppor¬ 
tunity  for  trial  of  the  bit,  and  the  buyer  measures 
the  hole  produced.  There  are  also  bits  provided 
with  moving  blades,  which  can  be  set  to  various 
sizes ;  but,  though  handy,  their  performance  is  not 
so  good  as  separate  bits.— B.  A.  B. 

Bread  and  Cake  Knife.— W.  S.  (Rydal).— The 
address  is  Christy  Knife  Co.,  Fremont,  Ohio,  U.S. 


IV.— Questions  Answered  by  Correspondents. 

Fret  Monograms.— F.  J.  K.  ( Tufnell  Park ) 
writes  “  W.  H.  W.  (Castleton)  writes  for  mono¬ 
grams  ‘  E.  L.  E.’  and  ‘  P.  L.  V.’  for  fretwork.  1  hope 


“P.  L.  V.”  and  “E.  L.  E.”  Monograms  for  Fretwork. 


the  enclosed  designs  will  suit  W.  H.  W.  Being 
plain  and  simple,  I  think  they  are  suitable  for 
fretwork.” 

Time.— M.  L.  (Naples)  writes  to  A.  R.  (Moseley) 
(see  No.  185,  p.  462): — “To  find  clock  time,  modify 
solar  time  as  follows  : 


May. 


October. 


January. 


1 

add 

4  TO. 

3 

5 

5 

J} 

6 

7 

7 

9 

8 

12 

f  , 

9 

15 

10 

18 

11 

21 

12 

25 

13 

30 

„ 

14 

February. 

7 

add 

15  TO. 

15 

14 

25 

13 

March. 

2 

add 

12  TO. 

7 

11 

11 

10 

14 

9 

18 

„ 

8 

21 

7 

24 

6 

28 

5 

31 

4 

April. 

3 

add 

3  TO. 

7 

2 

10 

1 

14 

0 

17 

deduct 

1 

22 

0 

28 

,, 

3 

6  deduct  4  m. 
25  „  3 


2 

8 

13 

18 

£3 

27 

June. 

deduct  2  to. 
„  1 
„  0 
add  1 

2 

”  3 

0 

J  UI.Y. 
add  4  to. 

8 

,,  5 

15 

„  6 

7 

August. 
add  5  to. 

14 

4 

19 

„  3 

23 

2 

27 

1 

30 

0 

September. 

O 

deduct  1  to. 

6 

2 

9 

3 

12 

„  4 

15 

„  5 

17 

6 

18 

„  7 

23 

8 

26 

..  9 

29 

10 

2 

deduct  11 

5 

„  12 

9 

13 

13 

..  14 

17 

„  15 

23 

„  16 

November. 

1 1  deduct  15  m. 

19  „  14 

23  „  13 

26  ,,  12 

29  „  11 


December. 

2  deduct  10  m. 
5  ,,  9 

7  „  8 

9  „  7 

11  „  6 

14  „  5 

16  „  4 

15  „  3 

20  „  2 

22  „  1 

24  „  1) 

26  add  1 

28  2 

I  30  „  3 


Coffins.— A  Country  Cabinet  Maker  writes : 
— "Will  you  allow  me  to  supplement  the  reply 
given  by  Chopstick  (No.  177.  p.  S34)  to  W.  P.  W.  A. 
(No.  170,  p.  222),  by  describing  the  plan  we  usually 
adopt.  We  make  the  coffin  plain,  and  fit  the  lid  on, 
then  brad  the  battens  (about  4  in.  thick  and  24  in.  or 
3  in.  wide,  and  moulded  or  bevelled  on  one  edge) 
round  bottom  of  the  coffin,  and  also  round  the  top. 
flush  with  top  of  lid,  but  bradded  on  to  sides  of 
coffin,  not  on  the  lid.  Then  lay  another  set  on  the 
top  of  lid  just  flush  with  outside  of  those  on  the 


side— slightly  overhung  and  edges  rounded  gives  a 
good  effect.  These  must  be  mitred  (or,  rather, 
jointed)  across  the  pinion,  and  the  best  plan  is  to 
put  on  the  side-pieces  first,  and  then  cut  the  ends  in, 
cutting  away  the  moulding  and  fitting  them  between 
—just  the  reverse  of  those  round  the  coffin,  where 
the  end  pieces  are  put  on  first  and  then  the  sides. 
By  this  plan  the  lid  forms  a  sunk  panel.  This  makes 
a  good  medium-class  coffin  (we  do  it  both  in  oak  and 
in  pitch  pine) ;  but  if  a  first-class  one  is  required,  it 
may  be  full  panelled  by  cutting  pieces  of  the  same 
batten  stuff  in  between  those  of  the  head  and  foot, 
so  as  to  make  stiles  there,  and  the  same  at  both 
ends  of  the  sides,  and  a  double  piece  over  the 
pinion  and  a  single  one  moulded  on  both  edges 
halfway  between  pinion  and  foot.  There  is  no 
difficulty  about  it,  except  at  the  pinion,  where  two 
pieces  have  to  be  carefully  fitted  in  and  shot  to  fit, 
so  that  they  can  be  rounded  off  without  showing  a 
bad  joint.  I  have  seen  some  men  get  over  the  diffi¬ 
culty  by  putting  in  a  single-width  stile  moulded  on 
both  edges  just  above  or  below  the  pinion  ;  it  saves 
trouble,  but  does  not  look  so  well.  I  have  also  seen 
them  done  with  square  battens  and  a  separate 
moulding,  either  plain  or  blacked,  fitted  in  instead 
of  moulding  the  edge.  As  to  shape,  I  must  differ 
from  Chopstick.  I  venture  to  think  his  head  and 
foot  are  too  wide.  I  will  just  give  size  of  one  or  two 
which  I  can  recommend  as  being  good  shapes  : 

From 

Length.  Head.  Foot.  Pinion.  Head. 

6  ft,  84  in.  74  in.  20)  in.  20  in. 

5  ft.  44  in.  84  in.  7j  in.  18  in.  184  in. 

5  ft,  11  in.  8  in.  7  in.  20  in.  19iin. 

About  12  in.  or  13  in.  deep  at  head  and  11  in,  or  12  in. 
at  foot. 

These  and  similar  proportions  will,  I  think,  give 
satisfaction.  I  hope  these  notes  may  be  of  some 
help  to  W.  P.  W.  A.,  and  if  I  can  help  him  with 
any  further  hints,  I  shall  be  happy  to  do  so.  One 
word  of  caution  ;  Be  sure  and  remove  any  screws 
used  to  temporarily  fix  the  lid  before  nailing  the 
battens  on  the  top  over  their  heads,  and  do  not  brad 
the  top  batten  of  the  coffin  both  to  side  and  lid.  I 
have  seen  both  these  mistakes  made.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre¬ 
spondents,  andanswers  only  await  space  in  Shop,  upon  which 
mere  is  great  pressure H.  E.  ( Claphmn )  ;  Engineer;  T.  H. 
(Lisburn);  H.  A.  t  Hands  worth) ;  Electrician;  Tar;  B.  B.  B.; 
Dcm  Bum  ;  W.  H.  C.  ( Ilkeston ) ;  W.  J.  D.  ( Brecknock ) ;  spero  ; 
Conductor  :  J.  H.  ( South  Bromley );  J.  It.  ( Bishop  Auckland ) ; 
J.  S.  w.  (Methwold) ;  A.  W.  (London,  N.E.) ;  Student  ;  N.  E.  R. 
Signalman  ;  Donald  ;  C.  R.  T.  ( New-inyton ) ;  J.  B.  M.  ( Dorset ) ; 
C.  P.  T.  i London ,  1V.C.) ;  P.  P.  ( Bristol )  :  J.  S.  (Ansty) ;  J.  R.  T. 
( Ashinyton >:  W.  S.  C.  (Birmingham) ;  H.T.  C.,  Jun.  (Hounslow); 
J.  vv.  B.  ( Huddersfield ) ;  J.  T.  ( Sheffield );  W.  H.  B.  < Queenstown ", ; 
E.  J.  S.  (Maidstone) ;  D.  M.  C.  N.  ( Manchester ) ;  J  .N.  (Lancaster) ; 
A  Twelve  Months*  Reader. 


JUST  COMMENCED,  Monthly,  Gd. 

CASSELL’S 

New  Technical  Educator. 

A  Cyclopaedia  of  Technical 
Education. 

FULLY  ILLUSTRATED. 

“  There  is  no  artisan  in  the  country  who  will 
not  find  something  in  it  to  his  interest  and  advan¬ 
tage.  ” — Newcastle  Chronicle. 

Cassell  &  Company,  Limited,  Ludgate  Hill ,  London. 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [_7 R 

Lettering  and  Sign  Writing  made  Easy.— 

Also  full-size  diagrams  lor  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
—  ioo  Decorators’ Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  ioo  Carvixg,  ioo 
Repouss6,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers*  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [2  s 
Caplatzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  1S60.  The  largest  and  cheapest  for 
amateurs  aDd  professionals.  Goods  warranted.  Advice 
free. 

Catalogues — General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical, 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  [8  R 

Fretwork.— New  set  original  designs,  entirely  unlike 
any  other.  Post  free,  2s.  8d.— Knight’s  Library,  Ventnor. 

New  Chip-Carving  Tools.— List,  original  designs, 
sets  of  12  sheets,  chip  carving,  wood-carving,  and  fretwork, 
is.  per  set  — Joshua  Buckley,  Teacher  of  Wood-Carving. 
Mirfield,  Yorks. 

Water  Motors  from  5s.  each.  I  h.p  ,  price  20s.  List, 
stamp. — Walton,  9,  Queen  Anne  Street,  Stoke-on-Trent. 
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“  ©  Efc  T  E3E  J&.  GU1KTEA  Jh.  BOX.*’ 


OEECHAM’S  FILLS. 

^BaBa^  For  all  Bilious  and  Nervous  Disorders,  such  as 

SICK  HEADACHE,  CONSTIPATION,  WEAK  STOMACH,  IMPAIRED  DIGESTION,  DISORDERED  LIVER, 

and  FOR  FEMALE  AILMENTS. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECH  AM,  St.  Helens,  LANCASHIRE. 

Sold  bi/  all  Druggists  and  Patent  Medicine  Dealers  evert/where ,  in  Doxes ,  0%d,9  Is,  l\d,9  &  2s,  Od,  each.  Full  directions  with  each  box. 


BBECHA  3VE  5  ^  TOOTS  I*  J&l,  S3  T  3ES  • 

Will  recommend  itself ;  it  is  Efficacious,  Economical,  Cleanses  the  Teeth,  Perfumes  the  Breath,  Removes  Tartar,  Prevents  Decay,  and  is  a  Pleasant  and  Reliable  Dentifrice. 
BEECHAM'S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste  need  occur.  Of  all  Druggists,  or  from  the 
Proprietor,  for  OS JC  SU l  I.LIN G,  postage  paid. 


No.  567. 


Volume  VI.  of  The 
Amateur  commenced 
with  the  January  Part, 
1893.  Lists  44  to  47 
of  designs,  wood,  ma¬ 
chines,  tools,  m- uld- 
ings,  and  cabinet 
fittings  free.  All 


goods  greatly  reduced  in  price.  Complete  Cata 
logue,  1,400  Engravings,  6d.  The  Amateur,  Dec., 
1892,  contains  Index  of  Vol.  V.  6d.  monthly. 


HENRY  ZILLES  &  CO., 

Publishers  of  “  THE  AMATEUR,’’ 

24  &  26,  Wilson  Street,  Finsbury, 

TAOIST  IDOZT,  ZELCL 


GIVEN  AWAY  I  -  Your  Name  in  neat  Rubber  Type, 

your  Monogram,  bottle  of  Ex.dorsing  Ink,  two  Pads, 

Pox  and  Ink  D:st  ibutor  for  9d.,  post  tree;  with  Marfc- 
incr  Ink. 

Is.  3d. 

Vvorth  tre¬ 
bleamount 

charged.  Nickel  Silver  Pen  and  Pencil  Case,  with 
Name  Stamp,  6d.  Nickel  Silver  Name  and  Ad¬ 
dress  Stamp,  9d.  Watch  case,  beautifully  chased, 
with  Name  and  Address  Stamp,  Is.;  and  every 
other  description  of  Rubber  Stamp  half  price.  Quote  paper  and 
address  — Crystal  Palace  (John  Bond’?)  Gold  Medal 
MARKING  INK  Works,  75,  Southgate  Road.  London,  N. 


llll 


NEW  REGISTERED  HAND  BEADER, 

With  Six  Irons,  cutting  Twelve  different  patterns  in  Reeds, 
Quirks,  Rebates,  Beader,  Hollow  Fancy  Reeds.  Length, 
9-3-  in.  Post  free,  2s.  6d.  Send  for  our  200-Page  Catalogue, 
700  Illustrations.  By  post,  6d. 

MOSELEY  Sc  SON,  323,  High  Holborn. 

FRETWQOD,  MAHOGANY,  OAK, 
WALNUT,  WHITEWOOD, 
and  other  Woods,  3d.  per  foot  at 
LEOS’AEB  MARSHALL’S 
MAHOGANY  8s  TIMBER  YARD, 

14,  JAMES  STREET,  OLD  STREET,  LONDON,  E.C. 

No  orders  executed  under  five  shillines. 


C  A  S  S  E  L  US 

Classified  Catalogue, 

containing  particulars  of  upwards  of 
One  Thousand  Volumes,  ranging  in 
price  from 

THREEPENCE  TO  FIFTY  GUINEAS, 

will  be  sent  on  request,  post  free,  to 
any  address. 


Cassell  &  Company,  Limited,  Litdgate  Hilt,  London. 


“A  Fine  Tobacco.” 


Sold  only  in  i-oz.  Packets,  and  2,  4,  8-oz.,  and  i-lb.  Tins,, 

which  keep  the  Tobacco  in  fine  Smoking  Condition. 

BEAUTIFULLY  COOL  and  SWEET  SMOKING. 


ask  at  all  TOBACCO  SELLERS,  STORES,  &c.,  and  take  no  other , 

SMOKERS  ARE  CAUTIONED  AGAINST  IMITATIONS. 

The  GENUINE  bears  the  Trade  Mark,  “NOTTINGHAM  CASTLE,”  on  every  Packet  and  Tin. 

Player’s  Navy-Cut  Cigarettes. 

In  Tacicets  containing  12,  and  Tins  containing  24,  50,  and  100. 
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LATEST  ECLIPSE  DESIGNS. 


THREE  GOT!)  MED  ATS  (HIGHEST  AWARDS) 

OBTAINED  BY 

J  .  H  .  SKINNER  CO., 

Manufacturers  of  Fretwork  Materials  and  Photographic  ApparaUts. 

FRETWORK  FOR  AMATEURS. 

Now  Ready ,  our  New  Fretwork  Catalogue  for  Season  1 892-3 
Of  Fret  Machines,  Saws,  Designs,  Tools,  Wood  (our  3-ply  Fret  wood  has  just  been 
awarded  The  Gold  Medal  at  the  Tasmanian  International  Exhibition),  Frames,  Drills, 
Planes,  Carving  Tools,  Mirrors,  and  all  other  Requisites  for  Fretwork  and  Wood  Carving, 
making  a  handsome  book  of  60  pages  quarto,  with  upwards  of  600  Illustrations.  Sent 
Price  5d.  post  free  for  4d. 

TO  BE  GIVEN  AWAY,  10,000  VENEER  ALBUMS. 

With  each  of  the  first  10,000  Catalogues  will  be  included,  gratis  and  post  free,  a 
Veneer  Album,  containing  specimens  of  12  different  kinds  of  Fancy  Wood  sold  by  us 
for  Fretwork,  etc. 

SPECIAL  PRISE  OUTFIT  FOR  BEGINNERS, 

consisting  of  12-in.  Steel  Frame,  24  Saw  Blades,  Awl,  File,  3  Designs,  with  sufficient 
Planed  Fretwood,  and  Instructions  for  use.  Price  2s.  6d.,  post  free.  GRATIS  with 
each  Set  will  be  enclosed  our  New  Catalogue  and  Veneer  Album. 

6  ft.  Assorted  Planed  Fretwood,  2s.  6d.  ;  12  ft.,  4s.  3d.  (post  free).  Good  Fretsaws, 
is.  4d.  per  gross.  Book  of  Fretwork  Designs,  containing  12  Large  Sheets,  is.  post  free. 
J.  H.  SKINNER  &  CO.,  W  Department,  EAST  DEREHAM. 


A  FRAGRANT  CUP 

DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 


Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INVENTIONS 
PATENTED  MUM 


27  MARTINS  LANE 
CANNON  STEC 

GUIDE  FREE  ON 

APPLICATION 


HOWTO  AVOID  LAW,!/-. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en 
dorsing  enve 
lopes,  cheques 
postal  cards 
marking  linen 
crests,  fac 
simile, 

Price  &Pattern 
sheet, post  free.  MONOGRAMS 
2-letter, is.  each;  3-letter.2s.each 
Full  name  in  neat  type,  is.  4c 
each,  complete  with  box,  pac 
and  ink.  Postage,  3d.  extra.—-! 
BERKLEY,  Livery  Street,  Bir 
mingham. 


OOL8I  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 


THAT 


MELHUISH'S  "  * 

CATALOGUE 


CONTAINS  OVER 


800  Illustrations 


of  LABOUR-SAYING 

_  _ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent  'iT||  S 
Parcels  Post.  .JUL/ 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

IVfESLliUISH:  SONS  Sc  Co.3 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 

J§Ei53?ffi»Y  3MIL.KTES, 

MAfTUFA CTTTRE R  OF 

HIGH-CLASS  LATHES 

FOR 

SCREW -CUTTING,  PLAIN  AND 
ORNAMENTAL  TURNING,  &c. 

/ngleby  Works,  Brown  Royd,  Bradford. 

Castings,  Forgings,  and  Fittings  supplied  for  the 
i-h.p.  Horizontal  Steam  Engine  described  in  Work  by  F.  A.  M. 

NEW  ISSUE ,  in  Monthly  Parts,  7(1. 

Our  Earth  and  its  Story, 

By  Dr.  ROBERT  BROWN,  M.A.,  F.L.S. 

With  Numerous  Coloured  Plates  and  upwards  of 
700  Illustrations. 

***  With  Part  1,  ready  Jan.  25,  1893,  price  7d.,  will  be 
given  a  Large  Tinted  Presentation  Plate, 
entitled  “ICEBOUND.”  The  Part  will  contabi  as  a 
Frontispiece  a  Coloured  Plate  representing  a  Mid¬ 
summer  Night  in  the  Arctic  Ocean. 

Prospectuses  at  all  Booksellers' ,  or  post  free  from 
CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London, 


PICTURE 

FRAME 

MAKING. 


Sixth  Edition.  Just  published. 

THE  FRAME  MAKER’S  INSTRUCTION  BOOK. 

Diagratns,  Designs ,  and  Patterns. 

Instructions  in  Joining,  Fitting,  Mount  Cutting,  &c. 
Also  Prices  of  Mouldings,  and  every  requisite  for  the 
Trade.  Post  Free,  6  Stamps. 

GEO.  REES,  115,  Strand  (Corner  of  Savoy  St.); 

Moulding  Dept.,  41,  42,  43,  Russell  St.,  Covent  Garden,  London. 

LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  Polishing  Lathes,  Drilling  Machines, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  &c., 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality, 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations ,  price  6d.,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  Engines. 

LEE'S  ILLUSTRATED  CATALOGUE. 
New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 
Removed  to  203,  S HAFT ES HURT  AVENUE,  W.C . 

(Late  of  76.  HIGH  Holborn). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing. 

See  the  Electrical  Exhibition, 

[Stand  158.]  Crystal  Palace. 

The  “DEMON” 
WATER  MOTOR. 

For  driving  every  description  of  light  Wood¬ 
working  and  other  Machinery.  Works  from 
the  ordinary  town’s  water  supply.  Cheaper 
and  better  than  Gas  or  Steam  Engines ;  no 
heavy  first  cost ;  nothing  for  repairs  ;  no  noise, 
smell,  or  dirt.  Castings  supplied.  Send  2d.  for 
Illustrated  List. 

______  WITHINGTON,  MANCHESTER. 

TEE  WORLD’S  W0BKERS. 


A  Series  of  New  and  Original  Volumes  by  Popular  Authors. 
Portraits  printed  on  a  tint  as  Frontispiece,  cloth,  Is.  each. 


With 


General  Gordon.  By  the  Rev.  S.  A. 

SWAINE. 

Sir  Henry  Havelock  and  Colin  Camp¬ 
bell,  Lord  Clyde.  By  E.  C. 

Phillips. 

David  Livingstone.  By  Robert 
Smiles. 

The  Earl  of  Shaftesbury.  By  Henry 
Frith. 

Dr.  Guthrie,  Father  Mathew,  Elihu 
Burritt,  Joseph  Livesey.  By 
John  \V.  Kirton,  LL.D. 

George  Muller  and  Andrew  Reed. 

By  E.  R.  Pitman. 

Thomas  A.  Edison  and  Samuel  F.  B. 
Morse.  By  Dr.  Denslovv  and  J. 
Marsh  Parker. 

Sir  Titus  Salt  and  George  Moore. 

By  J.  Burnley. 

George  and  Robert  Stephenson.  By 

C.  L.  Mat£aux. 


Charles  Dickens.  By  His  Eldest 

Daughter. 

Handel.  By  Eliza  Clarke. 

Turner  the  Artist.  By  the  Rev.  S.  A. 

SWAINE. 

Abraham  Lincoln.  By  Ernest  Foster. 
Benjamin  Franklin.  By  E.  M.  Tom- 

kinson. 

Dr.  Arnold  of  Rugby.  By  Rose  E. 

Selfe. 

Sarah  Robinson,  Agnes  Weston,  and 
Mrs.  Meredith.  By  E.  M.  Tom- 

kinso.n’. 

Florence  Nightingale,  Catherine 
Marsh,  Frances  Ridley  Haver- 
gal,  Mrs.  Ranyard  (“L.N.R.”). 
By  Lizzie  Alldridge. 

Mrs.  Somerville  and  Mary  Carpenter. 

By  Phyllis  Browne. 

Richard  Cobden.  By  R.  Gowing. 
Charles  Haddon  Spurgeon.  By  the 
Rev.  G.  Holden  Pike. 


CASSELL  &  COMPANY,  Limited,  Ludgate  Hill ,  London. 
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WORK  WORLD. 


Coal-cutting  machines  are  finding  great 
favour  in  our  northern  collieries,  one  of 
these  machines  being  able  to  cut  twenty  feet 
per  hour  in  very  hard  coal.  As  many  as 
seventeen  are  used  in  one  colliery. 

#  * 

It  seems  probable  that  the  Panama  Canal 
may  yet  be  completed.  The  Columbian 
Congress  has  closed  its  extra  session,  and  it 
is  stated  that  the  Canal  question  has  been 
!  arranged  to  the  advantage  of  both  the  State 
;  and  the  proposed  new  company. 

*  * 

The  various  trade  combinations  through- 
lout  the  United  Kingdom  are  busy  in  an 
’  agitation  to  urge  upon  the  Home  Secretary 
the  necessity  of  increasing  the  staff  of 
I  factory  inspectors,  so  that  the  existing  Acts 
should  be  more  efficiently  enforced.  There  is 
little  doubt  that  evasion  of  the  Acts  does 
occur,  owing  to  the  smallness  of  the  staff, 
and  certainly  this  is  a  cause  which  can  be 
remedied  to  the  advantage  alike  of  employer 
and  employed. 

*  * 

At  Leicester  during  the  past  year  there 
has  been  a  great  revolution  in  the  shoe 
industry.  Working  in  factories  has  been 
substituted  in  place  of  working  at  home, 
which  has  come  to  an  end  to  the  benefit 
of  master  and  workman  alike.  In  a  great 
measure  this  is  the  result  of  the  further 
introduction  of  machinery,  which  is  com¬ 
puted  to  be  greater  in  Leicester  than  in  the 
whole  of  the  other  districts  in  England  and 
Scotland  combined. 

*  # 

The  Common  Council  of  Middleton,  Ohio, 
recently  granted  the  Middleton  and 
Cincinnati  Railway  Company  the  right  to 
carry  their  railway  across  Sixteenth  Street. 
As  soon  as  the  permission  was  given,  a  large 
body  of  men  was  set  to  work  and  the  cross¬ 
ing  completed  in  one  night,  much  to  the 
astonishment  of  a  committee  of  citizens,  who 
appeared  in  the  morning  armed  with  an 
injunction  to  restrain  the  railway  author¬ 
ities  from  proceeding  with  the  work. 

*  * 

The  electric  lamps  used  in  the  vehicles  of 
the  London  General  Omnibus  Company  are 
specially  designed  to  occupy  as  little  space 


as  possible,  and  one  is  suspended  horizontally 
in  the  centre  of  the  conveyance  it  is  intended 
to  illuminate.  The  battery  weighs  about 
eight  pounds,  and  is  put  in  a  wooden  box 
under  one  of  the  seats.  The  box  is  fitted 
with  two  brass  spring  terminals,  which 
automatically  make  contact  with  the  battery 
when  it  is  lowered  into  position. 

*  # 

Commodore  Melville,  of  the  United 
States  Navy,  now  proposes  the  use  of 
“  nickel  steel  ”  for  parts  of  marine  engines 
and  boilers.  Its  tensile  strength  of  90,000 
lbs.  per  sectional  inch,  as  compared  with 
65,000  lbs.  for  ordinary  steel,  with  an 
elongation  before  fracture  practically  the 
same,  would  seem  to  offer  great  advantages 
in  affording  means  of  lightening  the 
machinery  without  reducing  its  strength. 
Some  practical  experiments  are  to  be  made 
in  this  direction. 

In  Austria-Hungary  slate  as  a  material 
for  billiard  tables  is  being  displaced  by 
marble  slabs  in  single  pieces  for  each  table. 
The  ordinary  sizes  are  about  seven  feet  by 
three  feet  six  inches  by  one  inch  thick. 
These  slabs  are  not  polished ;  they  are. 
merely  dressed  and  ground  on  both  sides. 
The  cost  is  from  thirteen  to  fourteen  francs 
per  square  metre,  free  on  board  at  Buda- 
Pesth.  Up  to  the  present  time  Carrara 
marble  only  has  been  used,  the  veined 
qualities  being  unsuitable  for  the  purpose. 

*  # 

The  iron  ore  from  the  mines  at  Tiehshau 
yields  on  various  assays  an  average  of  nearly 
sixty  per  cent,  of  pure  iron.  So  plentiful  is 
iron  ore  in  this  district  that  it  has  been  used 
for  economy  to  ballast  the  line  of  railway 
from  Huangshihkang  to  the  mine — about 
seventeen  miles  long — though  there  is  lime¬ 
stone  all  along  the  line.  In  former  times 
the  iron  mines  of  this  district  were  largely 
worked  as  indicated  by  hills  of  slag,  but 
when  the  country  was  disforested  the 
Chinese  were  prevented  from  smelting  for 
the  want  of  charcoal. 

*  * 

It  is  sometimes  necessary  to  force  to  an 
elevation  boiling  water  or  other  liquids  by 
means  of  a  pump.  At  first  this  would  seem 
impossible,  on  account  of  the  vapour  rising 
from  the  surface  of  the  liquid  and  destroy¬ 


ing  the  vacuum  created  by  the  pump.  To 
get  over  this  difficulty,  sink  the  pump  below 
the  lowest  level  of  the  vessel  containing  the 
boiling  liquid  and  connect  the  suction  of  the 
pump  to  that  vessel.  On  the  plunger  or  ram 
of  the  pump  being  lifted  the  liquid  will 
follow  it,  and  thus  the  pump  barrel  will  be 
filled,  the  force  of  gravity  causing  the  liquid 
to  endeavour  to  find  its  own  level.  On  the 
ram  descending  the  liquid  will  be  forced 
beyond  the  delivery  valve  and  the  object  is 
accomplished. 

*  * 

The  results  of  recent  armour-plate  trials 
appear  to  have  completely  assured  the 
adoption  of  nickel  as  a  constituent  in  steel 
armour-plates,  and  the  use  of  this  metal  may 
be  regarded  as  a  certain  feature  of  the  steel 
trade  of  the  future.  The  effects  of  the 
adoption  of  nickel  steel  are  likely  to  be  felt 
in  the  heavier  trades  of  Sheffield.  The  tests 
which  have  been  successfully  withstood  by 
armour-plates  of  this  material  altogether 
upset  the  idea  among  military  and  naval 
authorities  that  it  was  no  longer  necessary 
to  further  develop  the  size  of  heavy  guns,  as 
the  existing  weapons  were  more  than  equal 
to  the  penetration  of  the  heaviest  armour. 
The  consequence  is  that  the  huge  hydraulic 
forging  plants  laid  down  by  the  Sheffield 
steelmasters  are  likely  to  gain  more  employ¬ 
ment  than  at  one  time  seemed  probable. 

*  # 

In  the  United  States  nickel  steel  is  now 
being  applied  to  the  construction  of  heavy 
guns,  the  Ordnance  Bureau  having  suc¬ 
ceeded  in  making  an  alloy  of  steel  with 
twenty-five  per  cent,  of  nickel,  that  possesses 
all  the  best  qualities  and  strength  of  steel 
with  high  elasticity,  and  almost  entire  non¬ 
liability  to  corrosion.  The  American  au¬ 
thorities  assert  that  nickel  steel  will  become 
the  recognised  material  for  naval  gun  con¬ 
struction,  as  well  as  for  armour-plates,  and 
also  for  many  other  purposes.  In  the  lighter 
Sheffield  trades  nickel  steel  is  likely  to 
exert  a  wide  influence.  A  French  metal¬ 
lurgist  claims  to  be  able  to  alloy  the  two 
metals  so  as  to  produce  a  material  which 
will  compete  both  in  price  and  appearance 
with  electro-plating.  The  qualities  which 
nickel,  in  different  proportions,  imparts  to 
steel  are  so  varied,  that  it  will  be  at  once 
understood  what  an  important  part  it  will 
play  in  the  future  of  the  Sheffield  trades. 
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ABOUT  BORDER  ORNAMENT. 

BY  CHARLES  KELSEY. 

Anthemion'  Borders. 

Introduction — Modifications  :  Their  Causes 
— Advantages  of  the  Study  of  Ornament — 
Description  op  the  Illustrations — Con¬ 
clusion. 

Introduction. — The  preceding  paper  on  An- 
themion  borders  dealt  chiefly  with  the  Greek 
varieties  of  this  type  of  ornament, _  the 
examples  illustrated  being  taken  exclusively 
from  the  works  of  that  nation.  The  present 
paper  deals  with  the  modifications  made 
by  the  workers  of  other  nations  who  sub¬ 
sequently  adopted  the  type. 

How  universal  was  this  adoption  may  be 
gathered  from  a  glance  at  the  various  sources 
of  the  specimens  shown  in  the  accompanying 
illustration.  This  general  adoption  was  due, 
no  doubt,  in  a  great  measure  to  the  inherent 
beauty  of  the  variety  of  radiation  these  pat¬ 
terns  exhibit:  a  point  dealt  with  more  fully 
in  the  preceding  paper. 

Modifications:  their  Causes. — Every 

civilised  nation  of  the  past  has  utilised 
these  patterns,  and  have  evolved  varied 
modifications  of  them,  these  variations 
being  due  to  the  influences  of  changed 
■  race  or  creed. 

The  influence  of  the  religions  of  nation¬ 
alities  was,  in  the  past,  the  most  potent 
agent  in  the  development  of  changes  in 
ornament.  To  trace  these  variations  and 
to  note  these  influences  cannot  but  prove 
interesting  and  instructive  to  modern 
workers. 

Advantages  of  the  Study  of  Ornament. — 
The  study  of  ornament  thus  pursued  adds 
additional  interest  to  every-day  work.  It 
causes  familiar  patterns  to  no  longer  appear 
as  meaningless  arrangements  of  lines  and 
curves,  but  each  differing  variety  observed, 
ofttimes  proves  a  witness  to  some  influence 
which  was  powerful  enough  to  affect  the 
lives  and  work  of  those  who  produced  these 
relics  of  the  past. 

To  modern  designers  the  observation  of 
these  varieties  is  very  helpful :  they  suggest 
further  possible  modifications  along  the 
Hues  of  variation  indicated. 

This  is  a  legitimate  use  to  which  to  sub¬ 
ject  these  old  examples.  The  modern  student 
of  design  will  be  foolish  indeed  if  he  does 
not  make  the  best  possible  use  of  them,  and 
endeavour  at  the  same  time  to  discover  and 
absorb  for  future  use  the  underlying  prin¬ 
ciples  of  the  craft  which  they  exhibit.  The 
systematic  study  of  ornament  becomes  a 
necessity  in  those  cases  where  the  pro¬ 
duction  of  a  work  in  a  particular  style  is 
aimed  at.  The  knowledge  will  prevent  the 
introduction  of  incongruous  forms,  anachron¬ 
isms  which  would  detract  from  the  purity 
and  beauty  of  the  work. 

Description  of  the  Illustrations. — Fig.  1, 
the  most  ancient  example  illustrated,  is  an 
Assyrian  specimen  from  the  ruins  of  Nine¬ 
veh. 

Most  authorities  fix  upon  these  Assyrian 
examples  as  the  prototypes  of  the  modern 
varieties.  They  certainly  exerted  a  power¬ 
ful  influence  upon  the  Eastern  varieties — 
notably  upon  those  of  Persia  and  India, 
and  in  a  lesser  degree  upon  those  of  China. 
The  varieties  of  the  Western  nations  appear 
to  owe  most  to  Greek  influence,  many  speci¬ 
mens  of  which  were  illustrated  with  the 
preceding  paper. 

Some  authorities  consider  the  radiating 
form  in  the  Assyrian  examples  to  be  a  con¬ 
ventionalised  rendering  of  the  date- tree,  and 
to  have  had  some  symbolic  reference  to 


Asshur,  the  supreme  deity  of  the  Assyrians, 
the  lord  and  giver  of  life.  The  fruit  of 
the  date-tree  forms  the  staff  of  life  in  the 
region  of  the  Euphrates  valley,  and  hence 
that  tree  would  naturally  be  consecrated  to 
Asshur  as  the  “  Sacred  Tree  ”  or  “  Tree  of 
Life.”  Specimens  of  these  “  sacred  trees,” 
made  up  of  similar  radiating  forms,  fre¬ 
quently  with  winged  figures  of  priests  or 
kings  on  either  side,  kneeling  in  attitudes 
of  worship  or  adoration,  may  be  seen  upon 
the  Assyrian  sculptures  now  exhibited  at 
the  British  Museum. 

Fig.  2  is  a  Persian  example  of  the  six¬ 
teenth  or  seventeenth  century,  taken  from 
pottery  in  the  South  Kensington  Museum. 

Fig.  3  is  a  Chinese  example  from  the 
same  source. 

Much  of  this  early  Persian  pottery  is 
decorated  with  forms  copied  from  the  finer 
porcelain  of  the  Chinese,  specimens  of 
which  found  their  way  into  Persia  as  articles 
of  commerce.  Almost  identical  forms  may 
be  seen  upon  Chinese  works  in  the  same 
collection.  In  both  these  figures  the  Assy¬ 
rian  influence  may  be  traced. 

Fig.  8  is  a  Pompeian  specimen — a  sten¬ 
cilled  wall  decoration.  The  workers  who 
decorated  the  villas  at  Pompeii  were  mostly 
Greeks,  engaged  to  beautify  the  summer 
residences  of  their  Roman  conquerors.  This 
accounts  for  their  striking  resemblance  to 
Greek  specimens.  They  are  frequently 
more  elaborate,  but  that  is  in  deference  to 
the  luxurious  taste  of  the  Roman  employer, 
who  was  not  content  with  the  simple  grace 
of  pure  Greek  work.  They  also  exhibit  a 
certain  thinness  of  character:  probably  due 
to  the  method  of  their  execution  and  the 
technical  limitations  of  the  stencilling  pro¬ 
cess. 

Some  fine  remains  of  Pompeian  wall 
decoration  are  exhibited  in  the  British 
Museum,  which  will  well  repay  careful 
observation.  Zahn’s  “  Pompeii  ”  is  also  a 
veritable  mine  of  wealth  in  the  decorations 
of  this  period. 

In  Fig.  5,  a  Byzantine  specimen,  a  further 
change  of  character  will  be  noticed.  This 
is  partly  due  to  the  contact  with  Oriental 
art  and  artists,  which  the  transference  of  the 
seat  of  government  of  the  Roman  Empire  to 
Constantinople  brought  about.  The  reli¬ 
gious  influence  was  also  brought  into  play. 
Christianity  was  fixed  as  the  State  religion, 
and  classical  art  was  looked  upon  with  dis¬ 
trust  as  a  relic  of  Paganism.  The  artists 
were  thus  under  the  necessity  of  changing 
the  appearance  of  the  traditional  forms  of 
decoration,  and  presenting  them  in  a  new 
guise  when  utilising  them  to  decorate  Chris¬ 
tian  churches.  Symbolism  was  largely  used 
in  early  Christian  art.  It  was  not  until 
Paganism  began  to  be  a  thing  of  the  past 
that  the  classic  forms  were  used  to  any  great 
extent,  and  then  only  in  their  changed  form. 

Figs.  9,  10,  and  16  are  modern  Indian 
examples  from  articles  in  South  Kensington 
Museum.  The  first  is  from  painted  pottery; 
the  second,  silver  damascened  work  ;  the 
third,  engraved  work  on  brass.  The  latter 
example  has  a  marked  Byzantine  appear¬ 
ance. 

Figs.  4  and  6  are  Arabian  examples,  the 
originals  of  which  appear  in  the  decorations 
of  the  Mosque  of  Touloon  at  Cairo,  erected 
a.d.  876  for  the  followers  of  Mohammed. 

Here  religious  influence  has  again  worked 
its  part  in  the  change  of  the  character  of  the 
ornament.  The  Arabs,  possessing  neither 
artists  or  art  of  their  own — if  a  certain  love 
of  finery  inherent  in  most  uncivilised  races 
be  excepted — employed  Byzantine  Greeks 
to  build  and  decorate  these  early  mosques. 


They  were  charged  to  observe  the  commands 
of  Mohammed,  forbidding  the  representa¬ 
tion  of  any  natural  object  in  the  decorations. 
The  result  was  the  still  further  conventional¬ 
ising  of  the  Anthemion  form.  These  decora¬ 
tions  were  executed  in  stucco,  the  plaster 
being  brought  to  a  smooth  surface,  and  the 
ornament  traced  upon  it,  whilst  still  in  a 
plastic  state,  with  some  blunt  instrument* 
which  rounded  the  edges  in  its  course. 

Not  a  little  of  the  special  character  of  the 
ornament  is  due  to  this  method  of  execution. 
The  scroll,  which  in  the  Greek  examples- 
encloses  and  connects  the  radiating  forms, 
becomes  transformed  into  an  intervening 
leaf.  This  change  will  be  apparent  by  com¬ 
paring  them  with  the  Greek  specimens  of 
the  preceding  paper. 

Fig.  15  is  a  Turkish  example,  the  original 
from  one  of  their  mosques  in  Constantinople- 
Based  upon  Arabian  examples,  it  yet  has 
a  character  sufficiently  distinct  to  mark  it 
as  the  work  of  a  different  race,  although 
dominated  by  the  same  religion. 

Fig.  7  is  the  late  Gothic  ornament,  known 
as  the  “  Tudor  flower,”  frequently  met  with 
in  Gothic  buildings  of  the  Perpendicular 
period.  It  exhibits  a  character  which  stamps- 
it  as  a  remnant  of  the  old  Byzantine  art  of 
the  early  Christians. 

Figs.  11,  12, 17,  and  18  are  specimens  from, 
the  Italian  Majolica,  exhibited  in  South 
Kensington  Museum,  dating  about  a.d. 
1500,  the  period  of  the  Renaissance.  They' 
show  the  process  of  elaborating  the  orna¬ 
ment  intervening  between  the  radiating; 
Anthemion  form  until  it  becomes  the  prin¬ 
cipal  feature  in  the  pattern.  They  are  in. 
character  most  closely  akin  to  Roman  wort. 
In  Italy  the  Renaissance  was  essentially  a. 
revival  of  Roman  classical  forms  ;  the  earlier 
and  more  pure  Greek  art  was  at  that  period' 
almost  unknown. 

Figs.  13  and  14  are  examples  of  the  French 
Renaissance.  The  former  is  from  the  pottery- 
of  Rouen  in  the  South  Kensington  Museum,, 
a  relic  of  which  type  of  design  may  be  seem 
upon  the  outer  border  of  the  well-knowm 
“  willow-pattern  ”  plates.  The  latter  is  from 
carved  wood  in  the  Hotel  Cluny  of  the  time 
of  Francis  I.  The  Anthemion  form  in  this 
latter  example  is  tending  towards  the  de¬ 
velopment  of  the  hollow  shell,  which  forms, 
so  prominent  a  feature  in  the  Rococo  deco¬ 
ration  of  the  time  of  Louis  XV.,  a  revival 
of  which  style  is  just  now  in  vogue. 

Conclusion. — With  these  remarks  on  the 
development  of  this  type  of  pattern  through, 
many  centuries,  the  matter  is  left  in  the 
reader’s  hands.  The  remarks  should  prove 
instructive  to  many  students  of  ornament 
and  design,  and  the  illustrations  will  enhance 
their  stock  of  patterns  from  which  to  draw 
helpful  suggestions  for  future  work.  To. 
those  readers  of  Work  in  want  of  patterns 
for  embellishing  objects,  those  given  will 
prove  useful ;  they,  no  doubt,  will  be  able  to 
turn  them  to  good  account  in  various  ways* 
which  will  almost  suggest  themselves.  It, 
may  be  stated,  in  conclusion,  that  in  addition 
to  serving  as  horizontal  bands  or  borders, 
nearly  all  may  be  utilised  also  for  borders 
for  circular  objects,  with  a  little  alteration 
in  the  spacing  of  the  various  parts  ;  indeed* 
all  the  pottery  examples  are  in  the  originals- 
upon  circular  objects,  such  as  plaques,  etc.. 
They  have  been  represented  in  a  horizontal 
position  simply  to  economise  valuable  space.. 


Agates.— These  have  taken  their  names 
from  the  river  Achates,  in  Sicily,  where  it  is 
said  they  were  first  found.  This  is  quite 
likely,  for  an  agate  is  only  a  variety  of  pebble- 
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SCREW-CUTTING  IN  THE  LATHE. 

BY  J.  H. 

Miscellaneous  Examples. 

The  Case  of  Coarse  and  Fine  Screws  —  How 
to  Prove  Wheels— Millimetre  Pitches — 
Position  of  Saddle  —  Double  and  Triple 


to  introduce  into  the  vulgar  fraction  the 
number  of  threads  contained  in  that  dis¬ 
tance  of  the  leading  screw,  which  corresponds 
with  the  pitch  or  length  of  the  screw  to  be 
cut.  Here,  having  a  leading  screw  of  four 
threads  per  inch,  and  a  screw  to  be  cut  of 
three-inch  pitch,  we  must  write  4x3  = 


Second,  to  cut  a  screw  of  thirty-five 

40  driver. 
350  driven. 


.  ■  1  4  40  driver, 

threads  per  inch,  we  sav  =  — 

’  J  35 


But  there  is  no  wheel  of  350  teeth,  so  we 
must  obtain  factors  for  other  numbers. 


Examples  of  Anthemion  Borders.  Fig.  1.— Assyrian.  Fig.  2.  — Persian.  Fig.  3.— Chinese.  Figs.  4  and  6.— Arabian.  Fig.  5.— Byzantine.  Fig.  7.— English, 
late  Gothic.  Fig.  8.— Pompeian.  Figs.  9, 10,  and  16.— Indian.  Figs.  11, 12, 17,  and  18.— Italian  Renaissance.  Figs.  13  and  14.- French  Renaissance. 
Fig.  15. — Turkish. 


Threads  —  Range  of  Choice  in  Change 
Wheels— Prime  Numbers. 

The  Case  of  Coarse  and  Fine  Screws. — 
Take  now  the  cases  of  screws  coarser  and 
finer  than  the  example  just  given.  Say  we 
want  to  cut  a  screw  of  three-inch  pitch,  and 
then  one  having  thirty-five  threads  to  the 
inch.  First,  When  we  have  to  cut  screws 
coarser  than  one-inch  pitch,  it  is  necessary 


g- ;  twelve  representing  the  number  of 
threads  in  the  length  of  three  inches  on  the 


12 

guide  screw.  Then,  adding  a  cypher  -5  =■ 

O 

120  driver  ,  ...  , 

30  driven’  anc*  taese  WIR  cu-t  a  screw  of 
three-inch  pitch. 


Thus,  for  example  : — 


40  5  X  2  X4 

350  —  5  X  7  X  10’ 


25 

adding  cyphers  and  cancelling  59  x  ye  x  100‘ 

35 

We  cancel  one  50  above  the  line,  because 
there  are  not  two  50-toothecl  wheels  in  a 
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set,  and  to  preserve  the  ratio,  we  cancel 
70,  and  have  35  below  the  line  ;  and  then  25, 
20,  and  40  will  drive,  and  50,  35,  and  100 
be  driven  wheels. 

Mow  to  Prove  Wheels.  —  Mistakes  will 
sometimes  occur  in  working  out  the  wheels, 
especially  in  compound  trains ;  and  it  is, 
therefore,  always  safer  to  prove  the  accuracy 
of  the  results  before  beginning  to  cut  the 
thread,  lest  the  work  should  be  spoiled. 
There  are  two  methods  by  which  the  wheels 
can  be  proved,  each  involving  a  reference  to 
first  principles.  One  is  as  already  laid  down 
in  Art.  I. :  The  same  ratio  must  exist 
between  the  driver  and  driven  wheels  as 
exists  between  the  guide  screw  and  screw 
to  be  cut.  Thus,  taking  the  first  ex¬ 
ample  of  the  coarse  thread,  the  product  of 
120  driver  ,  ,12  guide  screw 

30  driven  mas  e1ua  3  screw  to  be  cut 
4,  which  is  the  case.  Again,  in  the  second 
example  of  the  fine  thread  and  compound 

tram,  35—  114,  and  5Q  x  35  x  100  — '114. 

The  other  rule  is  : — Divide  the  driven  by  the 
driver  ;  or,  if  a  compound  train,  the  product 
of  the  driven  by  that  of  the  driver.  Multiply 
the  quotient  by  the  number  of  threads  of  the 
guide  screw  ;  the  result  will  equal  the  num¬ 
ber  of  threads  in  the  screw  required  to  be 
cut.  This  is  essentially  a  proportion  or  ratio 
sum,  thus  : — As  driver  :  driven  :  :  guide 
screw  :  screw  to  be  cut.  In  the  first  ex¬ 
ample,  a  screw  of  three-inch  pitch  ; 


30 

120 


—  -25 

4  guide  screw 


1-00 

3  inches  =  length  of  pitch 
3'0  inches  =  screw  to  be  cut. 

In  the  second  example  : — 
driven  50  x  35  x  100  _  875 
driver  25  x  20  x  40  4  guide  screw 

35’00  screw  tobecut. 


These  examples  will  be  sufficient. 

Millimetre  Pitches. — The  case  of  millimetre 
pitches  should  not  be  omitted.  Few  possess 
lathes  having  a  guide  screw  of  a  metrical 
pitch  ;  yet  it  is  desirable  sometimes  to  cut 
threads  of  millimetre  pitches  on  ordinary 
English  lathes.  It  is  very  simple,  and  is 
done  as  follows : — The  metre  is  equal  to  a 
length  of  39$  inches — more  exactly,  39"37079 
inches,  and  this  contains  1,000  millimetres. 
A  leading  screw  of  the  same  length  of  l 
inch  pitch  contains  157£  threads  =  157'5,  so 
that  the  ratio  between  the  two  stands  thus  : 


157-5.  157-5  .  _  63 

l, 000’  0r  reduced  1,000  ■  2  5  —  400’  If  we 

have  a  63  prime  wheel,  therefore,  we  can  cut 
millimetre  pitches  in  a  lathe  with  a  leading 
screw  of  1  inch  pitch.  The  error  caused  by 
using  such  a  wheel  will  only  amount  to 
of  an  inch  in  the  metre  length.  This  num¬ 
ber  63  must  be  multiplied  by  the  number  of 
millimetres  in  the  pitch  of  the  screw.  If 
the  screw  is  of  3  m.m.  pitch,  multiply  63  by 
3  ;  if  of  10  millimetres  pitch,  multiply  63 
by  10,  the  number  400,  of  course,  remaining 
constant.  Evolving  the  figures  in  the  usual 
way,  we  may  write  in  the  first  case  named 
63  X  3  _  63  X  30  _  63  X  30 
400  4,000  ~  40  X  100'  ^mce  3 

m. m.  is  finer  than  the  pitch  of  the 
leading  screw,  the  wheels  63  and  30 
will  drive  and  40  and  100  will  be  the 


driven. 
63  X  10 


In  the  second  case 
63  X  100  63  X  100 


named 
and  not 


400  4,000  40  X  100 : 

having  two  wheels  of  100  teeth  in  a  set,  we 
63  X  100  63  X  50  ,  . 

alter  40x100  t0  20"  X  100 ;  and  since  10 
m.m.  is  coarser  than  the  pitch  of  the  lead¬ 
ing  screw,  the  wheels  63  and  50  will  drive, 
and  20  and  100  will  be  driven. 

The  proof  of  the  correctness  of  the  wheels 
lies  in  the  fundamental  rule  already  given 
in  the  first  article :  that  the  ratio  existing 
between  the  driving  and  driven  wheels  is 
the  same  as  that  which  exists  between  the 
guide  screw  and  the  screw  to  be  cut. 


In  the  first  case,  that  of 


63  X  30 


.  the  ratio 


40  x  100’ 

of  the  driving  and  driven  wheels  is 
63  X  30  1,890  ,  , 

40-X'100  =  4~^00  =  '4’725  and  the  ratl° 
of  the  guide  screw  and  screw  to  be  cut  is 
63  X  3  189  ,  ,  ,  , 

-  40q  ==  "4,725 ;  therefore  the  wheels 

40  x  I06  are  Proved  be  correct. 

In  the  second  case,  99'  x  the  ratio  of 

the  driving  and  driven  wheels  is  99  x  ^qq  = 

_  7.575  .  aQ(j  the  ratio  of  the  guide 


63  X  10 


630 


2,000 

screw  and  screw  to  be  cut  is  ..yn  — 

400  400 

=  1’575  ;  therefore  the  wheels  20  x  199 

are  proved  to  be  correct. 

Position  of  Saddle. — In  many  instances 
the  position  of  the  saddle  for  commencing  a 
cut  is  a  matter  of  indifference.  But  in 
others  there  is  only  one  position  at  which  it 
must  be  set  for  commencing  a  cut.  These 
instances  occur  in  the  case  of  screw  threads, 
which  are  neither  multiples  nor  aliquot 
parts  of  the  pitch  of  the  guide  screw,  and 
also  in  the  cutting  of  multiple-threaded 
screws.  It  is  usual  in  these  cases  to  make  a 
certain  mark  upon  the  change  wheels,  or  to 
place  some  kind  of  stop  on  some  portion  of 
the  lathe  as  a  guide  for  the  starting  of  the 
saddle  for  each  cut. 

Double  and  Triple  Threads. — In  the  case 
of  double  and  triple  threads,  the  mandrel 
wheel  is  chalked  in  two  and  three  equal 
divisions  of  teeth  respectively,  and  these 
marks  are  brought  successively  opposite  the 
corresponding  space  in  the  driven  wheel 
for  the  starting  of  the  cut  for  the  second 
and  third  threads  respectively  ;  the  rocking 
plate  of  the  lathe  being  lowered  for  the 
purpose. 

Range  of  Choice  in  Change  Wheels. — 
There  is  much  range  of  choice  possible  in  an 
ordinary  set  of  change  wheels.  A  set 
usually  numbers  22  wheels.  There  are  21 
wheels,  ranging  from  20  teeth  to  120,  advanc¬ 
ing  by  5  teeth  ;  and  there  is  one  duplicate, 
usually  a  40  or  60,  for  cutting  threads  of 
the  same  pitch  as  that  of  the  leading  screw. 
Having  obtained  the  required  ratio  between 
the  driving  and  driven  wheels,  it  is  very 
necessary  sometimes  to  be  able  to  substi¬ 
tute  some  wheels  for  others  in  compound 
trains ;  either  because  two  wheels  having 
equal  numbers  of  teeth  occur  in  both 
drivers  and  driven,  or  because  some  wheels 
which  came  out  in  calculation  do  not  happen 
to  be  included  in  the  set.  It  becomes 
necessary  to  halve,  double,  or  take  away,  or 
add  fractional  parts,  and  the  ultimate  result 
is  not  affected  in  the  least ;  provided  that  the 
total  products  of  the  drivers  and  the  driven 
wheels  are  altered  in  exactly  the  same  ratios. 


oO  x  20 

Thus,  in  the  case  of  10Q  x  99  as  we  have 

not  two  wheels  of  20  teeth  in  a  set,  we  must 
alter  above  and  below  the  line.  We  cannot 
halve,  because  no  wheels  run  so  low  as  10 
teeth.  If  we  double,  we  get  either  two  of 
100  teeth  or  two  of  40  teeth,  which  we  may 
not  have  in  one  set.  But  we  can  add 
one-half  to  two  of  the  wheels  thus : — 

50  X  20  75  X  20  ,  ,  . 

100  X  20  100  X  30’  75  and  30  being 
substituted  for  50  and  20  cancelled.  In  this 
way  many  new  combinations  are  often 
possible. 

Prime  Numbers. — In  certain  cases  none  of 
the  change  wheels  in  a  set  are  available  for 
cutting  the  thread  required.  This  happens 
in  the  case  of  some  of  the  prime  numbers 
which  cannot  be  broken  up  into  factors,  and 
in  these  cases  it  is  necessary  to  have  a  change 
wheel  having  a  prime  number  of  teeth. 
This  does  not  often  occur  in  engineers’  prac¬ 
tice.  The  prime  numbers  above  23  up  to 
100  are  29,  31,  37,  41, 43,  47,  53,  59,  61,  67,  71, 
73,  79,  83,  89,  97. 

I  have  thus  briefly  laid  down  the  leading 
principles  of  screw-cutting,  but  the  details 
of  the  practice  are  so  extensive  that  a  bulky 
treatise  would  not  exhaust  the  subject. 


AN  ORGAN  FOR  THE  COTTAGE. 

BY  MARK  WICKS. 

The  Pipes. 

The  first  thing  we  shall  require  to  enable 
us  to  make  a  set,  or  stop,  of  pipes  is  a  scale 
by  which  we  can  at  once  determine  the 
length  and  diameter  of  every  pipe.  I  may 
say  that  the  one  scale  may  be  used  for 
making  all  the  stops  by  adapting  it  as  I 
shall  hereafter  explain.  First  draw  a  per¬ 
pendicular  line  4  ft.  6  in.  long  on  a  piece 
of  board.  The  diameter  of  our  largest 
Dulciana  pipe  is  24  in.,  so  at  the  top  of  the 
perpendicular  line  set  off  a  line  2£  in.  long 
at  right  angles,  as  shown  in  Fig.  2.  From 
the  end  of  this  short  line  draw  a  sloping 
line  down  to  the  bottom  of  the  first  line, 
then  commencing  at  the  bottom  of  the  per¬ 
pendicular  line,  mark  off  6  in.  by  a  line 
right  through  that  and  the  sloping  line,  and 
write  against  it  the  word  “mouth;”  from 
that  point  mark  off  12  in.  by  a  line  joining 
the  two  others,  and  mark  that  c1  ;  mark 
off  another  12  in.  above  that,  and  write 
against  it  “  Middle  c,”  and  you  will  then 
have  2  ft.  left.  The  bottom  space  above 
the  mouth  line  must  now  be  sub-divided  at 
6  in.,  3  in.,  1£  in.,  and  two  \  in.,  and  these 
points  marked  cs,  c3,  c4,  andc5,  respectively. 
This  will  give  you  all  the  c’s  in  the  scale 
from  tenor  c  upwards.  Each  of  these  divi¬ 
sions  (between  each  c)  must  now  be  divided 
into  twelve  equal  parts,  and  the  names  of  the 
tones  and  semitones  in  the  scale  written 
against  each,  as  shown  in  the  top  division 
of  the  sketch.  It  will  be  seen  that  the  lines 
in  the  top  division  are  2  in.  apart,  in  the 
next  1  in.,  then  4  in.,  I  in.,  and  so  on,  each 
octave  being  half  the  length  of  that  above 
it.  The  speaking  length  of  a  pipe  is  mea¬ 
sured  from  the  line  marked  “  mouth  ”  up  to 
the  horizontal  line  of  the  required  note, 
and  the  length  of  that  horizontal  line  will 
give  you  the  internal  diameter  of  the  pipe ; 
and  these  dimensions  are  those  of  the 
cylindrical  tubes  of  the  pipes  shown  in 
Figs.  3  and  4  The  stopped  diapason  will 
be  4  ft.  long  and  3  in.  diameter  for  its 
lowest  note,  and  by  setting  off  3  in.  at  the 
top  of  the  scale,  and  carrying  a  sloping  line 
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down  to  the  point,  as  in  the  first  instance, 
and  then  dotting  the  cross  lines  as  far  as 
this  sloping  line,  we  get  the  scale  for  this 
stop  also.  As  it  only  consists  of  twelve  pipes 
from  c  c  to  b,  there  is  no  need  to  carry  the 
scale  any  lower  than  is  shown  in  the  sketch. 
This  scale  must  be  carefully  preserved,  and 
the  sizes  taken  from  it  for  all  the  pipes. 

The  pipes  now  about  to  be  made  are 
paper  pipes,  and  we  shall,  therefore,  require 
a  stock  of  paper  for  the  work.  For  pipes 
up  to  2  ft.  long,  cartridge  or  stout  writing- 
paper  will  be  suitable.  The  pages  of  an 
old  ledger  or  account-book  answer  the 
purpose  admirably.  For  longer  pipes,  stout 
brown  paper  is  best.  At  many  stationers’, 
general  stores,  and  oil-shops  it  is  possible 
to  obtain  brown  paper  4  ft.  6  in.  wide  in 
continuous  lengths,  at  from  2s.  3d.  to  3s.  a 
dozen  yards,  and  this  is  excellent  for  the 
purpose,  as  it  is  rolled  up  and  contains  no 
creases.  The  very  small  pipes  can  be  made 
of  the  leaves  of  an  old  copy-book  or  any 
other  smooth  paper  that  is  not  too  thick. 

Some  kind  of  a  mandrel  is  obviously 
necessary  to  roll  the  paper  on  when  forming 
a  pipe.  All  that  is  necessary  for  the  smaller 
pipes  is  to  roll  some  smooth  paper  tightly 
up,  so  that  it  forms  a  cylinder  as  thick  as 
the  diameter  of  the  pipe,  but  it  should  be  a 
good  bit  longer,  so  that  it  can  be  used  for 
others  by  simply  rolling  more  paper  round 
it  to  make  it  thicker.  The  size  having  been 
obtained,  glue  the  outside  of  the  edge  of  the 
paper  and  fasten  it  down  smoothly,  rubbing 
it  well  with  a  round  stick  to  secure  this 
result.  Make  four  or  five  of  these  tem¬ 
plates  of  different  sizes  up  to  about  2  ft.  or 
2  ft.  6  in.  long.  It  is  as  well  not  to  tackle 
either  the  very  small  pipes  or  the  very  large 
ones  until  you  have  acquired  the  knack  of 
working;  you  will  find  the  medium-sized 
ones  the  easiest,  and  therefore  affording  the 
best  practice  for  a  novice. 

We  will  commence  on  the  12  in.  c  pipe, 
and  following  the  same  general  instructions 
will  enable  you  to  make  any  other.  Take 
a  sheet  of  smooth  cartridge  or  account-book 
paper,  and  having  made  a  mandrel  about 
18  in.  or  so  long,  and  the  same  diameter  as 
the  length  of  the  cross-line  on  the  scale, 
marked  cl,  cut  the  paper  to  about  H  in. 
longer  than  the  distance  from  the  mouth  up 
to  this  line,  which  will  make  it  13^  in. 
long,  and  it  must  be  wide  enough  to  roll 
say  four  times  round  the  mandrel,  so  it  must 
be  cut  about  12  in.  wide.  Give  it  one  turn 
round  the  mandrel,  and  mark  that  distance 
on  the  paper  by  a  pencil-line  ;  lay  the  paper 
flat,  and  cover  all  the  rest  of  the  paper  with 
thin  hot  glue,  using  a  good  brush  so  as  to 
brush  it  quickly  and  smoothly  over  the 
surface.  Leave  no  lumps  or  hairs  on  the 
paper.  Allow  about  a  minute  for  the  glue 
to  soak  in  and  the  paper  to  stretch,  and 
then  take  the  paper  up,  lay  it  on  a  flat 
bench  or  table,  and  place  the  template  on 
the  unglued  part  and  roll  it  up  tightly  and 
carefully,  rubbing  it  down  well  with  a 
round  stick  as  you  roll  it  up,  so  that  every 
thickness  adheres  smoothly  to  the  other, 
and  rub  well  down  when  you  come  to  the 
outside  edge.  Slip  it  off  the  mandrel,  and 
stand  it  up  endwise  to  dry,  but  not  near 
a  fire,  or  it  will  warp  in  drying. 

While  it  is  drying  you  can  make  the 
conical  foot.  Cut  a  piece  of  paper  to  the 
shape  of  Fig.  9,  and  roll  it  up  to  a  conical 
shape,  commencing  at  the  bottom,  as  shown 
in  the  sketch.  The  paper  must  be  long 
enough  to  make  a  cone  about  8  in.  long, 
and  wide  enough  to  have  about  six  thick¬ 
nesses  when  rolled  up  to  the  requisite  size. 
You  need  not  be  particular  as  to  the  exact 


Organ  for  the  Cottage.  Fig.  2.— Scale  for  Pipes. 
Fig.  3. — Pipe  Complete.  Fig.  4. — Section  of 
Pipe.  Fig.  5.— Cutting  for  Lip  of  Pipe.  Fig.  6. 
—Section  of  Languid.  Fig.  7.— Languid.  Fig.  8. 
— Cutting  for  Lower  Lip.  Fig.  9.— Shape  of 
Paper  for  making  Cones.  Fig.  10.— Upper 
Lip.  Fig.  11.— Lower  Lip.  Fig.  12.— Sponge 
Mop  for  painting  inside  of  Pipes. 


diameter  of  the  cone,  providing  it  is  large 
enough,  as  it  will  be  trimmed  down  at  the 
top  and  bottom  when  finished.  After 
rolling  it  up,  open  it  again,  glue  it  all  over 
on  the  inside,  and  roll  it  up  again— it  will 
readily  assume  the  conical  shape  now — and 
then  rub  it  down  (with  a  round-pointed 
stick,  like  a  meat  skewer)  inside  and  out. 

While  this  is  drying  you  can  prepare  the 
lips  and  languids.  The  lower  lip  is  merely 
a  conical  piece  of  thin  wood,  but  the  upper 
lip  is  chamfered  off  at  the  wide  end,  as 
shown  in  Figs.  10  and  11.  The  languid  is 
shown  in  Fig.  7  ;  it  is  merely  a  piece  of  thin 
wood  the  same  size  as  the  outside  diameter 
of  the  bottom  of  the  pipe,  the  front  edge 
being  cut  square  'and  then  chamfered  off. 
Make  the  wood  a  complete  circle  first,  then 
mark  off  a  straight  line  rather  less  than  a 
quarter  of  the  circumference  in  length,  cut 
it  off,  and  chamfer  the  top  edge,  as  shown. 
By  this  time  the  tube  and  cone  are  dry,  so 
take  them,  and  trim  them  up  with  the 
scissors  so  that  the  ends  are  square  ;  lay  a 
piece  of  glass-paper  flat  down  on  the  bench, 
and  holding  the  pipe  upright  on  it,  rub  the 
ends  smooth.  Mark  on  the  bottom  of  the 
pipe  the  place  where  the  ends  of  the  straight 
portion  of  the  languid  come,  and  with  the 
scissors  cut  out  a  triangular  hole  in  the  pipe 
from  these  points,  about  1  in.  high.  (See 
Fig.  5.)  Glue  the  languid  on  to  the  bottom 
of  the  pipe,  and  while  it  is  drying  you  can 
attend  to  the  foot.  Make  a  circular  languid 
the  same  size  as  the  one  on  the  pipe,  but 
instead  of  cutting  it  straight  across,  cut  out 
a  triangle  extending  to  about  the  centre ; 
trim  the  wide  part  of  the  cone  down  to  the 
exact  size  of  the  straight  tube,  cut  out  a 
triangle  similar  to  that  in  the  tube,  but  not 
quite  so  long  (see  Fig.  8),  smooth  off  the 
top  and  glue  the  last  mentioned,  or  under- 
languid,  as  it  is  termed,  on  to  the  top  of  the 
cone,  making  the  triangle  in  it  correspond 
with  that  in  the  cone,  as  shown  by  the  dotted 
lines.  When  dry,  fold  a  piece  of  glass-paper 
round  a  flat  block  of  wood,  and  by  rubbing 
it  across  the  pipe  flatten  the  edges  of  the 
triangle  so  that  the  upper  lip  will  lay  flat 
on  it.  Do  the  same  with  the  lower  lip  on 
the  cone.  Trim  off  the  bottom  of  the  cone 
so  as  to  make  the  length  of  it  about  6  in., 
and  chamfer  off  the  bottom  end  with  a  pen¬ 
knife.  Wet  the  chamfered  part,  then  take 
a  china  egg-cup,  and  put  it  on  the  end  of 
the  cone  like  an  extinguisher  on  a  candle. 
Work  it  round  gently,  and  the  foot  will  be 
coned  inwards ;  with  a  pointed  stick  (a 
lead  pencil  will  do)  make  a  hole  in  the 
bottom  of  this  coned-in  part  about  £  in.,  or 
rather  more,  in  diameter,  inserting  the  point 
with  a  screwing  motion.  When  dry,  this 
part  will  be  quite  hard. 

Now  tie  the  upper  lip  on  to  the  front  of 
the  pipe  so  that  its  lower  edge  is  about  one- 
fourth  of  its  width  above  the  edge  of  the 
languid,  and  tie  the  lower  lip  on  to  the  cone 
so  that  it  projects  slightly  above  the  under- 
languid.  Place  the  two  languids  together 
so  that  the  lips  are  parallel,  and  having  a 
very  narrow  windway  between  the  edge  of 
the  lower  lip  and  the  languid  (about  wide 
enough  for  a  thin  visiting  card  to  pass),  blow 
gently  through  the  pipe,  and  you  will  be 
rewarded  by  a  musical  note.  A  very  little 
adjustment  of  the  pipe  and  lips  will  enable 
you  to  determine  the  exact  position  re¬ 
quired  for  each,  and  you  can  then  glue  the 
lips  on,  binding  them  with  tape  or  thread 
to  keep  them  in  position,  and  finally  glue 
the  foot  on  to  the  pipe.  You  can  test  and 
adjust  the  parts  before  the  glue  is  set,  and 
so  make  sure  that  it  is  all  right.  When  dry, 
rub  down  the  edges  of  the  lips  with  glass- 
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paper  so  that  they  are  level  with  the  face 
of  the  pipe,  and  look  neat  and  true.  Then 
glue  two  little  pieces  of  thin  wood  oa  each 
side  of  the  mouth  to  form  the  ears,  as  shown 
in  Figs.  3  and  4.  These  prevent  the  wind 
coming  through  the  foot  from  being  wasted. 

Cut  off  about  14  in.  from  the  top  of  the 
tube,  and  keep  it  for  further  use,  trim  off 
the  pipe,  and  slighily  chamfer  the  outside 
top  edge  with  glass-paper.  The  tuning- 
piece  should  be  about  14  in.  long,  and  is 
simply  a  bit  of  tube  made  round  the  pipe 
itself,  so  that  it  fits  tightly  on  it,  but  can  be 
slipped  up  and  down.  Chamfer  the  top 
and  bottom  edges  of  this  piece. 

In  making  the  pipes  generally,  we  make 
each  about  lj  in.  in  the  foot  longer  than 
speaking  length,  as  the  piece  cut  off  will 
form  the  tuning-piece  for  a  smaller-sized 
pipe,  and  thus  save  the  trouble  of  making 
them  separately. 

I  should  have  stated  that  the  pipes  must 
be  protected  with  two  coats  of  paint  inside 
and  out.  The  outside  can  be  painted  with 
a  brush,  the  inside  with  a  mop,  made  of  a 
piece  of  sponge  tied  on  a  cane,  the.  sponge 
being  cut  so  that  it  just  goes  easily  into  the 
pipe.  Dip  it  in  the  paint,  and  work  up  and 
down  two  or  three  times  in  the  pipe,  and 
you  will  find  it  smoothly  and  very  quickly 
done.  Of  course,  this  must  be  done  before 
putting  the  pipes  together.  Voicing  the  pipes 
will  be  dealt  with  in  the  next  chapter. 


NEW  BLEACHING  PROCESS. 

A  new  bleaching  medium  for  silk  and  wool, 
-or  for  fabrics  containing  those  fibres,  is  a 
•compound  of  sodium  superoxide,  which 
would  probably  be  represented  by  the  chemi¬ 
cal  formula  Na202,  and  is  analogous  to 
barium  and  hydrogen  peroxides  in  its  pro¬ 
perties.  All  these  bodies  bleach  by  virtue  of 
their  containing  an  excess  of  oxygen  ready  to 
act  upon  any  colouring  matter  with  which  it 
may  come  in  contact.  The  advantage  which 
the  new  sodium  superoxide  has  over  the  old 
peroxides  can  be  seen  when  the  amount  of 
active  oxygen  contained  in  each  is  compared. 
Hydrogen  peroxide  of  the  usual  twelve 
volume  strength  contains  1'5  per  cent,  of 
active  oxygen ;  barium  peroxide  contains 
8  per  cent.,  while  the  new  sodium  peroxide 
contains  20  per  cent.  It  is  sent  out  in  the 
form  of  a  white  powder,  readily  soluble  in 
water  to  a  strongly  alkaline  solution,  which, 
on  adding  acids,  forms  a  clear  neutral  liquid 
containing  peroxide  of  hydrogen.  This  can 
be  used  for  bleaching  by  the  ordinary  well- 
known  bleaching  processes.  A  method  of 
working  consists  in  taking  from  10  to  30  per 
cent,  of  the  sodium  superoxide,  adding  30  per 
cent,  of  Epsom  salts,  the  percentages  being 
of  the  weight  of  the  fibre  which  is  being 
bleached.  For  wool  and  ordinary  silk,  about 
10  per  cent,  will  be  required  ;  for  tussur  silk, 
30  per  cent.,  on  account  of  the  darker  colour 
of  the  fibre.  It  takes  from  two  to  three  hours 
to  bleach  with  this  new  material — a  much 
shorter  time  than  is  required  for  peroxide 
of  hydrogen,  while  the  bleach  is  just 
as  effective.  It  is  rather  hygroscopic,  and, 
therefore,  has  to  be  stored  with  great  care  ; 
but,  with  proper  storage,  it  is  very  stable, 
being  much  superior  in  this  respect  to  either 
hydrogen  peroxide  or  barium  peroxide.  It 
is  also  said  to  be  cheaper. 


White-lead  should  never  oe  used  as 
jointing  material  for  acid  pipe  joints,  or  the 
joints  of  acid  cisterns.  Red-lead,  mixed  with 
wiled  linseed  oil,  makes  a  good  joint. 


ENGLISH  AND  AMERICAN  CARRIAGE 
WORK. 

I  select  work  in  carriages  for  comparison  ; 
we  have  them  on  the  spot,  side  by  side  with 
English  carriages,  or  1  should  have  pre¬ 
ferred  buildings  for  comparison.  It  would 
not  be  consistent  to  compare  vehicles  of  a 
distinctly  different  manner  of  build. 

I  can  at  once,  with  pleasure,  testify  to  the 
lightness  of  American  carriages  generally, 
and  their  adaptability  to  stand  the  strain 
and  shock  of  bad  roads,  and  to  their  neat 
finish  and  excellent  painting,  lining,  and 
varnishing. 

In  carriages  by  the  best  makers  of  the 
two  nations  the  difference  is  not  appreciable, 
except,  perhaps,  in  some  perch  or  spring 
proportions,  or  automatic  head-lift  actions, 
which  are  mostly  English  specialities,  which 
the  Americans  adopt  as  soon  as  their  merits 
are  detected. 

But  coming  to  work  of  second-class,  the 
difference  is  favourable  to  the  English  work 
in  some  material  points,  due  more  to  the 
system  of  piece-work  than  to  inferior  make 
in  their  respective  departments  of  work  ;  or 
in  other  words,  the  body-work,  carriage- 
work,  and  iron-work.  Leather,  lining,  paint¬ 
work,  and  wheels  may  be  of  equal  make  to 
the  English ;  but  in  America,  with  the 
isolation  of  each  distinct  branch  of  work 
that  has  afterwards  to  be  so  intimately 
blended,  to  stand  excessive  strain  and  ex¬ 
posure  to  the  weather,  the  good  work  is 
greatly  spoilt,  and  rapid  wear  and  decay 
result. 

Say  a  Landau  body  is  sent  to  the  car¬ 
riage-maker  to  fit  his  carriage  and  under¬ 
gear  to,  which  has  been  made,  sometimes  by 
the  score,  to  certain  fixed  patterns  to  suit 
Landau,  Brougham,  or  Victoria.  The 
wrecking  begins  ;  holes  are  bored  through 
seat,  bottom  -  sides,  somewhere  between 
panel  and  edge-plates,  the  root-bolt  of  back- 
loop  mostly  cutting  through  the  corner- 
pillar  tenon — for  this  form  of  framing  is 
used  by  second-class  workmen  ;  perhaps  the 
boring  cuts  through  an  edge-plate  screw  or 
cuts  away  half  a  bolt  —  if  some  sort  of 
edge-plate  has  been  adopted.  The  loops 
are  at  last  fixed,  and  their  accuracy  to  take 
the  springs  tested.  The  fore-carriage,  in 
like  manner,  is  bored  on  to  boot  bottom- 
sides,  and  if  an  arch  slopes  where  the  bolt- 
heads  come,  a  large  piece  is  roughly  gouged 
out  for  the  head. 

A  foot-board  stay  is  fixed  on  to  the 
hunter-bolt  in  wheel-plate.  Being  piece¬ 
work,  hurry  and  drive  is  the  rule  ;  the  heavy 
hammer  drives  and  starts  joints  the  body- 
maker  took  such  pains  to  make  perfect. 

Springs  are  fixed ;  axle  to  springs. 
Wheels  with  axle-boxes  truly  bored  in  hubs 
are  put  on,  and  the  carriage  is  on  its  wheels. 
But  with  second-rate  work  the  axles  have 
not  been  set  for  truth,  perhaps.  It  is  nobody’s 
job,  so  it  is  left  undone. 

Wing-stays,  lamp-irons,  and  incidental 
iron-work  are  fixed  with  as  little  care  as  the 
carriage,  so  long  as  the  job  can  be  knocked 
off  quickly.  Smash,  push,  drive  seem  to  be 
the  words  suited  to  the  work  by  the  “  piece.” 
The  master  does  not  care  so  long  as  he  can 
turn  out  quantity,  nor  the  man  so  long  as 
his  work  will  pass  muster  somehow,  and 
more  rapidly  come  to  hand. 

Now  the  painter  takes  over  the  carriage, 
and  gets  his  job  done  as  fast  as  he  can,  so  as 
to  earn  all  he  can  in  the  shortest  time.  The 
trimmer,  in  like  manner,  works  against 
time  to  turn  out  a  showy  job.  The  plater 
and  header  put  the  embellishing  points 


on,  and  the  thing  is  wheeled  into  the  show¬ 
room.  Anyone  with  a  critical  eye  can  see 
it  is  a  second-rate-built  piece-work  job, 
by  a  glance  at  the  wheels,  which  do  not 
line  or  track,  and  throw  out  differently, 
and  the  tires  do  not  rest  flat  on  the  floor, 
but  ride  on  the  front  edges  ;  showing  that 
cylindrical  tires  have  been  put  on  coned 
wheels,  which  will  cause  the  wheels  to  fail 
soon  in  fair  work.  The  door-handles  are 
not  fast  in  the  locks,  but  play  a  little,  soon 
to  rattle.  The  lamps,  to  look  pretty,  are 
quite  upright,  or  “  near  enough,”  and  throw 
the  reflected  light  in  a  line  with  the  horse’s 
head  instead  of  on  to  the  road  in  front  of 
him  ;  the  steps  may  be  level,  or  one  may 
droop  at  the  front  edge.  The  shafts  may 
be  a  good  or  bad  fit ;  the  pole  the  same. 
Each  man  has  done  his  part,  regardless  of 
the  requirements  of  the  other  branches  of 
the  trade.  The  master  may  be  a  workman 
used  to  this  system,  and  all  seems  right  to 
him  ;  or  if  ignorant  of  the  trade,  except  the 
money-getting  part  of  it,  he  is  ignorant  of 
the  way  to  make  a  first-class  carriage :  to 
carry  out  a  system  that  shows  bad  results. 

In  England  the  same  system  prevails 
where  piece-work  is  the  rule  ;  but  with  day¬ 
work,  and  no  motive  for  doing  things  “  any¬ 
how,  so  long  as  it  will  pass,”  there  is  a 
genial  feeling  between  the  various  branches 
of  the  trade.  The  body-maker  will  consult 
the  smith  about  his  edge-plates,  and  the 
carriage-maker  about  boring-on.  The  car¬ 
riage-maker  will  consult  with  the  foreman 
as  to  the  best  form  of  body-loops  and 
spring-stays,  and  their  easy  taking  apart 
and  putting  together  for  paint-loft  arrange¬ 
ments  and  “  hanging.”  Bolt-heads  will  be 
dotted  or  notched,  to  show  their  cant  in 
putting  together  easily. 

The  trimmer  will  be  asked  by  the  body- 
maker  about  what  wood  shall  be  left  on  or 
taken  off  bottom -sides,  pillars,  and  elbows, 
so  as  to  have  a  proper  amount  and  surface 
for  trimming,  nails,  and  lining  bearing. 
The  painter  will  suggest  the  sharp  angles 
being  off  iron  and  wood,  where  rubbing  or 
wear  would  soon  cut  them  through. 

The  master  would  not  shout  bullyingly  to 
men  to  stick  to  their  own  bit,  and  not  inter¬ 
fere  with  other  workmen,  but  join  in,  and 
aid  the  aim  to  turn  out  good  work;  even 
though  it  might  not  be  first-rate  at  all 
points,  each  workman  would  be  doing  his 
level  best  with  a  pride  in  his  efforts,  and  a 
knowledge  that  the  whole  was  aided  by  his 
good  work. 

Having  seen  the  system  of  coach-making 
and  cart-making  at  work,  and  having  been 
engaged  in  the  supervision  of  scores  of  men, 
as  well  as  the  teaching  of  youth  singly,  in 
all  branches,  I  unhesitatingly  condemn  the 
scamping  piece-work  system,  when  adopted 
as  a  general  rule.  In  some  mechanical  work 
it  may  be  partially  adopted,  but  it  is  debas¬ 
ing  if  made  the  rule  of  work.  The  workman’s 
mind  becomes  mechanised  ;  he  often  works 
in  ignorance  of  results,  and  does  things 
wrongly  from  habit  or  hurry — as,  for  in¬ 
stance,  a  man  working  at  a  particular  job  in 
getting  out  parts  of  wheels  by  machinery, 
which  is  often  faulty  in  construction. 

In  some  crafts  a  man  may  go  on  for  a 
time  at  a  task  without  even  knowing  what 
his  particular  bit  of  work  is  for  :  as  a  smith 
was  set  to  make  several  gross  of  irons  of  a 
small  size.  He  made  them  without  a 
thought,  till  asked  if  he  knew  what  they 
were  for.  His  answer  was  :  “  I  don’t  know, 
and  don’t  care  ;  but  I  suppose  they  may  be 
for  buckets.” 

“No,”  said  his  questioner  ;  “they  are  for 
pack-saddles.” 
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The  answer  was :  “All  right.  Now  I  know 
that,  I  shall  not  be  so  particular.” 

And  the  rejoinder  was  :  “You  are  making 
them  so  badly,  that  I  do  not  see  how  they 
■car.  be  worse.” 

Piece-work  coach-making  may  be  summed 
>up  as  a  combination  between  employer  and 
workmen  to  get  work  together  by  scamping, 
aand  all  try  to  avoid  detection  :  day-work 
coach-making  the  combination  of  master 
..and  men  to  do  the  best  work  in  a  reason- 
„able  time,  and  to  be  proud  of  it  when  done. 
Day-work  is  more  general  in  second-rate 
carriage-building  in  England  than  America, 
iand  the  work  is  of  a  higher  and  more  last¬ 
ing  grade  in  consequence. 


THE  SELECTION  OF  TIMBER. 

BY  J.  H. 

'Remarks  Comprehensive  only  —  Seasoning  — 
Soundness— Knots — Grain— Sap— Mode  of 
Sawing. 

Remarks  to  be  Comprehensive. — I  am  not 
igoing  to  write  about  the  selection  of  stand¬ 
ing  timber  trees  or  of  logs,  but  of  boards 
-and  planks  already  cut  up  in  the  timber- 
yard.  Neither  can  I  write  about  the  numer¬ 
ous  kinds 
■of  timber 
in  use,  but 


must  make 
any  notes 
of  a  com¬ 
prehensive 
character, 
applicable 
to  timber 
in  general. 

Points  to 
<h  e  C  on- 
iS'idered  — 

.Sn  the  selec¬ 
tion  of  tim¬ 
ber  many 

■matters  have  to  be  considered,  such  as  (1) 
reasoning,  (2)  soundness,  (3)  freedom  from 
knots,  (4)  condition  of  grain,  (5)  sap,  (6) 
mode  of  sawing. 

Seasoning. — Seasoning  signifies  the  drying 
of  boards,  and  their  consequent  freedom 
from  the  fluids  originally  present  in  the 
tree.  Timber  will  take  from  one  to  two 
years  in  seasoning.  First,  it  will  lay  on  the 
/ground  for  a  good  while — several  months,  at 
least,  after  felling — then,  perhaps,  for  a  few 
months  in  its  squared  condition,  or  in  balk, 
•and  always  for  a  very  considerable  time  after 
laving  been  sawn  into  boards  or  planks. 
After  valuable  stuff  has  been  sawn  out,  it  is 
stacked  horizontally  in  piles,  and  stripped 
for  several  months  previous  to  being  used. 
Mahogany,  yellow  pine,  birch,  and  furniture 
woods  are  thus  treated.  Spruce  deals, 
■flooring  boards,  and  rough  builders’  materials 
are  not  so  treated,  but  are  simply  stacked 
vertically  on  end  in  timber  racks,  or 
laid,  variously,  crosswise,  horizontally  in 
piles. 

Stripping  is  performed  by  laying  the 
boards,  a  (see  figure),  horizontally  one  over 
the  other,  with  thin-sawn  strips  of  wood,  B, 
from  l  in.  to  f  in.  thick,  between.  These 
strips  are  laid  at  intervals  of  from  2  ft.  to 
4  ft.  A  pile  may  consist  of  from  twelve  to 
twenty-four  boards.  Stones  or  weights  are 
laid  on  the  top  board  to  load  the  mass. 

The  boards  being  kept  apart  by  the  strips, 
the  air  currents  circulate  freely  between  and 
carry  off  moisture  from  the  face  of  each 
board.  The  boards  are,  therefore,  prefer¬ 
ably  stripped  in  covered,  draughty  sheds, 


exposed  to  wind,  but  not  to  rain.  Also,  the 
stuff  does  not  warp  or  curve  by  unequal 
shrinkage,  but  each  board  being  coerced  by 
the  load  above  it,  and  by  the  straight  strips, 
dries  in  the  position  in  which  it  is  stripped. 
Excessive  local  shrinkages  are  prevented, 
and,  when  the  boards  are  removed,  they 
retain  the  _  true  form  imposed  upon  them 
during  stripping  and  drying.  They  are 
then  ready  for  stacking  vertically  in  the 
shop  racks  for  use. 

In  the  more  valuable  hard  woods  it  is 
also  customary  to  nail  strips  on  the  ends, 
to  assist  in  preserving  the  boards  from 
becoming  warped. 

All  boards,  however,  are  not  dried  in  this 
efficient  manner  :  timber  merchants  will  not 
afford  the  time  necessary.  A  novice  should, 
therefore,  know  that  a  board  may  look  and 
feel  dry,  and  yet  not  be  well  seasoned.  The 
best  way  to  tell  whether  a  board  is  dry 
throughout  is  by  lifting  it,  and  judging  by 
its  weight.  This,  of  course,  requires  some 
experience,  but  it  is  experience  that  is  soon 
gathered.  It  is  not  even  an  absolute  test  in 
itself,  because  the  specific  gravity  of  one 
pine  or  mahogany  board  may  be,  and  often 
is,  greater  than  that  of  other  pine  or 
mahogany  boards  from  other  logs  ;  but  this 
is  a  matter  also  for  judgment,  and  a  prac¬ 


Timber  stacked  and  stripped. 

tised  hand  judges  by  weight  more  than 
by  any  other  means. 

But  there  are  also  other  signs,  not  to  be 
neglected,  that  assist  one  in  forming  a 
judgment.  A  board  whose  surface-skin 
only  is  dried  will  generally  feel  colder  to 
the  touch  than  one  which  is  thoroughly 
well-dried  throughout ;  or  there  will  be 
streaks  of  damp  here  and  there  visible  over 
the  surface  ;  or,  if  the  boards  are  thick,  the 
damp  will  show  at  the  central  portions  of 
the  ends.  Moreover,  any  sawdust  that  may 
still  cling  to  the  surfaces  will  not  be  fine 
and  powderish,  but  will  feel  dampish  or 
fluffy,  and  incline  to  cling  to  the  surface  of 
the  wood.  These,  therefore,  are  lesser  tests, 
which,  taken  in  conjunction  with  the  prin¬ 
cipal  one  of  weight,  indicate,  after  a  little 
experience,  the  internal  condition  of  well- 
seasoned  or  partially  seasoned  boards. 

Soundness. — Of  (2)  soundness,  little  need 
be  said.  Shakes  are  usually  visible  when 
they  exist  in  well-seasoned  boards,  being 
already  open.  In  wet  boards,  however,  the 
lesser  shakes  are  not  visible  to  a  casual 
glance  ;  but  a  close  scrutiny  will  usually  re¬ 
veal  them  there.  The  common  qualities  of 
boards  will  seldom  be  entirely  free  from 
shakes  ;  but  boards  can  always  be  had  per¬ 
fectly  free  from  both  shakes  and  knots  by 
paying  a  first-class  price. 

Knots  (3)  are  always  visible.  Whether 
they  are  hurtful  or  not  depends,  of  course, 
upon  the  purpose  to  which  the  boards  are  to 
be  put.  Small  knots  are  of  little  import¬ 
ance.  In  most  work,  knots  running  perpen¬ 
dicularly,.  or  nearly  so,  through  a  board  are 


less  objectionable  than  those  which  run  a 
considerable  portion  of  the  way  across  or 
diagonally.  Knots  may  run  so  badly  that  a 
board  may  be,  practically,  severed  by  them. 

Grain.— (A)  The  condition  of  grain  may 
or  may  not  be  a  matter  of  much  importance, 
being  dependent  on  the  purpose  to  which 
the  timber  has  to  be  applied.  In  most 
cases,  however,  a  crooked  disposition  of  the 
grain  should  be  avoided.  It  is  difficult  to 
plane  crooked  stuff,  and  the  strength  of  the 
timber  in  which  cross  grain  occurs  is  also 
impaired.  It  is  easy  to  observe  the  course 
of  the  grain  fibres  in  any  sawn  wood.  Some 
woods,  of  course,  are  seldom,  others  are 
never,  found  with  straight  grain.  I  may 
instance  Spanish  mahogany,  walnut,  oak, 
lignum  vitae,  etc.  In  some  cases  the  curving 
and  interlacing  of  fibres  is  an  advantage, 
either  on  the  score  of  beauty  or  of  utility, 
but  for  structural  and  builders’  work,  and  for 
patterns,  the  straighter  the  grain  the  better ; 
and  if,  as  is  often  the  case,  cross-grained 
stuff  has  to  be  used  in  positions  where  it  is 
better  that  it  should  not  be  used,  then  all 
that  can  be  done  is  to  put,  if  possible,  the 
more  cross-grained  portions  in  positions 
where  they  will  be  subjected  to  the  least 
strain. 

Sap.  —  It  is  very  important  that  (5) 

sap  -  wood 
should  be 
avoided  as 
far  as  pos¬ 
sible.  It  is 
good  for 
nothing, 
and,  except 
for  the 
r  0  ughest 
work,  must 
needs  be 
wasted.  A 
little  edg¬ 
ing  of  sap- 
wood  can¬ 
not  always 

be  avoided  in  timber  of  second-class  quality 
and  price,  but  it  should  not  be  accepted 
when  purchasing  the  best  stuff.  It  is  also 
difficult  to  obtain  large  squared  balks  alto¬ 
gether  free  from  sap.  There  is  no  mistak¬ 
ing  sap-wood.  It  is  green,  or  greenish,  in 
colour,  is  sharply  separated  in  appearance 
from  the  heart-wood,  and  cannot  be  cut 
cleanly  with  the  planes  and  chisels. 

Mode  of  Sawing. — (6)  Lastly,  there  is  the 
way  in  which  the  timber  is  sawn.  It  should 
be  evenly  cut,  and  the  boards  be  of  equal 
thicknesses.  In  some  stuff,  badly  cut,  there 
will  be  quite in.  difference  in  the  thick¬ 
nesses  in  different  places— -sometimes  more 
than  that.  This  means  loss  of  time  in 
planing,  and  waste  of  the  material,  conse¬ 
quent  on  having  to  reduce  the  thicker  down 
below  the  thinner-gauged  portions.  Also, 
stuff  is  sawn  hollow  crosswise  and  crooked 
lengthwise,  and  uneven,  due  to  the  saws 
being  in  bad  order,  badly  sharpened,  or 
badly  set,  or  being  improperly  fixed  in  the 
frames.  Some  of  the  commoner  material  is 
cut  with  circular  instead  of  with  frame  saws, 
and  then  the  surface  is  often  badly  scored 
and  grooved. _ ^ _ 

To  Fasten  Leather  to  Iron.— First 
paint  the  iron  with  some  lead  colour,  say 
white-lead  and  lamp-black.  When  dry, 
cover  it  with  a  cement  made  as  follows  : — • 
Soak  glue  in  cold  water  until  it  is  soft,  then 
dissolve  it  in  vinegar  at  a  gentie  heat,  add 
one-third  of  its  bulk  of  white  turpentine, 
mix  thoroughly,  and  use  hot.  Apply  the 
leather  quickly,  and  press  it  tightly  in  place. 
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ENLARGEMENT  OF 


THE  ILLUSTRATED  WEEKLY  JOURNAL  FOR 
ALL  MECHANICS. 

NEXT  WEEK’S  Number,  price  One  Penny,  will 
be  published  on  Friday  instead  of  on  Wednesday , 
as  hitherto. 

BY  increasing  the  size  of  the  page  and  by  the  adoption  of 
fresh  type  each  weekly  number  of  Work  will,  it  is 
anticipated,  contain  no  less  than 

20  Fer  Cent ,  More  Matter 
than  hitherto. 

As  Editor  of  the  Enlarged  Series  of  Work,  the  pub¬ 
lishers  have  been  able  to  secure  the  services  of  Mr.  P.  N. 
Hasluck,  the  well-known  author  of  many  highly  esteemed 
manuals  on  the  handicrafts,  who,  by  his  wide  and  varied 
experience  and  by  his  thorough  knowledge  of  practical  pur¬ 
suits.  is  eminently  fitted  to  conduct  the.  Journal. 

It  is  believed  that  the  change  thus  inaugurated  will  be 
regarded  with  unqualified  satisfaction  by  all  the  present 
readers  of  Work,  and  that  a  largely  increased  number  of 
mechanics  will  find  it  to  their  advantage  to  become  regular 
subscribers  to  the  New  and  Enlarged  Series. 

Not  only  will  Work  be  enlarged,  but  it  will  be  improved 
in  a  variety  of  other  ways.  By  its  publication  as  a  Weekly 
Newspaper  the  notes  and  news  and  other  current  matter 
in  it  will  be  absolutely  up  to  date. 

Correspondence  hitherto  published  only  under  the  head¬ 
ing  “  Shop  ”  will,  in  the  New  Series,  be  classified  and  dealt 
with  promptly  as  soon  as  received,  so  that  queries,  etc., 
coming  to  hand  each  week  may  be 

Answered  in  the  Next  Weekfs  Issue, 

The  advantage  of  this  shortened  time  between  the  receipt 
of  a  question  and  publication  of  the  answer  will  possibly 
occasion  still  greater  pressure  on  the  space  in  “Shop;” 
but  arrangements  have  been  made  to  meet  this  satisfactorily. 
The  increased  size,  the  more  rapid  production,  and  the 
general  improvement  of  Work  will  further  add  to  its 
established  worth  as 

A  Practical  Journal  for  Practical  People , 

and  as  a  medium  for  the  diffusion  of  information  useful  to 
those  who  take  an  interest  in  manual  occupations. 

Thus  it  will  be  seen  that  Work  will  in  the  future  ever, 
more  fully  than  heretofore  carry  out  its  mission  as  a  clear 
and  practical  exponent  of  the  principles  and  practice  of 

Every  Art ,  Craft ,  and  Science 

bearing  directly  or  indirectly  on  handiwork  of  a  constructive 
or  decorative  character. 

Communications  are  invited  from  readers  in  all  parts  of 
the  world  who  seek  information  or  have  facts  to  relate,  or 
opinions  to  offer  on  any  subject  fitted  to  the  scope  of 
Work.  Brief  paragraphs  relating  to  occurrences  that  are 
thought  to  be  of  interest  to  readers  are  also  invited  for 
publication. 

The  Weekly  Numbers  of  Work  will  still  continue  to  be 
issued  in  Monthly  Parts,  and  the  First  Part  of 
the  Enlarged  Series  will  be  issued  Feb.  24,  price  6d. 

Cassell  &  Company,  Limited,  Ludgate  Hill \  London. 


FREEHOLD  LAND  SOCIETY, 

25,  Moorgate  Street,  London,  E.C. 

(Established  1849.) 

Interest  at  3^  per  cent.,  payable 
half-yearly,  1st  May  and  1st  Novem¬ 
ber,  free  of  Income  Tax,  on  Com¬ 
pleted  Shares  of  £30  each. 

J.  A.  FISHER,  Secretary. 


ESTABLISHED  1851. 


gIRKBECK 

Southampton  Buildings,  Chancery  Lane,  London. 
THREE  per  CENT.  INTEREST  allowed  on  DE¬ 
POSITS,  repayable  on  demand. 

TWO  per  CENT.  INTEREST  on  CURRENT 
ACCOUNTS  calculated  on  the  minimum  monthly  balances, 
when  not  drawn  below  ^100. 


STOCKS,  SHARES,  and  ANNUITIES  Purchased 
and  Sold. 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH  or  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  pos¬ 
session.  Apply  at  the  Office  of  the  Birkbhck  Freehold  Land 
Society,  as  above. 


The  BIRKBECK  ALMANACK,  with  full  particulars,  post  free 
on  application.  FRANCIS  RAVENSCROFT,  Manager. 


<8  published  at  La  Belle  Sauvage ,  Ludgate  Bill,  London,  at 
9  o  clock  every  Friday  morning,  and  should  be  obtainable  every¬ 
where  throughout  the  United  Kinadom  by  Saturday. 


TERMS  OF  SUBSCRIPTION. 

( Sent  post  free  to  any  part  of  the  world.) 

8  months,  free  by  post  ..  ..  ..  is.  8d. 

6  months,  „  ..  ..  ~  8s.  Sd. 

12  months,  „  ..  „  6s.  6d. 

Postal  Orders  or  Post  Office  Orders  payable  at  the  General 
Post  Office,  London,  to  Cassell  and  Company,  Limited. 


Teems  foe  the  Insertion  of  Advertisements  in  each 
Weekly  Issue.  £  a  a 


i  s.  u. 

One  Page . .  00 

Half  Page  -  - . 6  10  0 

Quarter  Page  -  -  -  -  -  -  -  -  8 12  6 

Eighth  of  a  Page  -  -  ---117  6 

One-Sixteenth  of  a  Page-  -  -  -  -  -10  0 

In  Column,  per  inch . 0  1CG 


Small  Advertisements,  such  as  Situations  Wanted  and 
Exchange,  One  Halfpenny  per  Word  up  to  Twenty-four 
Words,  after  which  One  Shilling  per  Line.  No  Advertisement 
accepted  under  Fourpence.  Trade  Advertisements  in  this 
Column  One  Shilling  per  Line.  All  Advertisements  in  this 
Column  to  be  prepaid. 

Prominent  Positions,  or  a  aeries  of  insertions, 
by  special  arrangement. 

***  Advertisements  should  reach  the  Office  not  later  than 
Monday  at  noon. 


***  All  letters  suggesting  Articles,  Designs,  and  MS. 
communications  for  insertion  in  this  Journal 
will  be  welcomed,  and  should  he  addressed  to 
the  Editor  of  Work,  Cassell  and  Company, 
Limited,  London,  E.C. 


WORK  correspondents  are  wanted  in  every  Town . 


The  recent  accident  to  the  Cunard 
steamer,  the  Umbria,  has  proved  a  powerful 
object  lesson  in  giving  a  practical  denial  to 
the  repeated  statement  that  British  artisans 
are  depreciating  in  their  ability,  and  it  has 
also  been  an  excellent  example  of  what  a 
practical  workman  can  do  under  great 
difficulties.  Engineer  Tomlinson  is  the  hero 
whose  knowledge,  combined  with  persever¬ 
ance,  enabled  him  to  carry  out  repairs  which 
were  necessary  to  save  a  magnificent  vessel 
and  about  500  human  beings.  The  facts 
appear,  that  in  mid-ocean  and  a  terrific  gale 
the  propeller  shaft,  which  was  twenty-five 
inches  in  diameter,  and  made  of  solid  steel 
and  strengthened  with  collars,  became 
fractured,  and  although  the  vessel  was  roll¬ 
ing  and  pitching  in  a  heavy  sea,  Mr.  Tom¬ 
linson  was,  by  dint  of  great  ingenuity,  equal 
to  the  occasion.  He  drilled  three  holes 
out  of  solid  steel  in  the  collars,  and  fitted 
steel  bolts  into  them.  These  bolts  were 
five  inches  in  diameter,  and  Mr.  Tomlinson 
was  compelled  to  shorten  them  and  recon¬ 
struct  the  massive  nuts.  He  then  fitted 
their  ends  so  that  they  should  not  interfere 
with  the  machinery.  All  this  was  done 
with  hand  drills ,  hammers,  and  cold  chisels. 
A  better  piece  of  work  was  never  done  at 
sea.  A  start  was  then  made  of  the  machinery, 
and  after  two  hours’  trial  one  of  the  heads 
of  the  connecting  bolts  gave  way  and  was 
wrenched  off  under  a  tremendous  strain, 
when  Mr.  Tomlinson  prepared  another  bolt 
which  fitted  into  the  place,  the  machinery 
was  again  started,  and  the  Umbria  was  able 
to  enter  New  York  harbour.  When  we 
look  at  the  difficulties  of  working  on  the 
ocean,  combined  with,  so  to  speak, 
primitive  tools,  Englishmen  may  well  be 
proud  of  Mr.  Tomlinson’s  successful  achieve¬ 
ment.  The  fact  that  the  Umbria  is  coming 
back  to  England  with  this  makeshift  shaft, 
in  order  to  obtain  a  new  one  on  this  side, 
speaks  highly  for  the  supremacy  of  English 


shipbuilding  and  machinery  industry.  It  is 
estimated  that  the  cost  of  a  new  shaft  in 
England  would  be  less  than  the  price  of  it 
in  the  United  States.  The  accident  to  the 
Umbria  rudely  disposes  of  the  pleasing  as¬ 
sumption  that  our  ocean-going  steamers  had 
reached  the  highest  point  of  safety,  as  well 
as  comfort  and  speed.  It  can  no  longer  be 
supposed  that  a  steamer  equipped  with  one 
shaft  only  is  anything  like  as  safe  as  one 
furnished  with  two.  A  daily  contemporary 
boldly  asserts  that  no  ship  of  the  class  to 
which  this  vessel  belongs  should  be  allowed 
to  cross  the  ocean  unless  it  is  fully  provided 
with  the  machinery  which  experience  has 
proved  to  be  necessary  as  a  safeguard 
against  accidents.  The  City  of  New  York 
and  the  City  of  Paris,  as  well  as  the 
Majestic  and  the  Teutonic,  are  all,  it  is  said, 
provided  with  two  shafts,  and  if  one  shaft 
should  snap,  each  of  these  ships  would  still 
be  under  control  and  able  to  proceed  on 
her  voyage.  The  question  of  providing  two 
shafts  instead  of  one  in  a  ship  of  sufficient 
size  is  only  a  matter  of  expense,  and  so 
many  of  our  big  ships  on  the  Atlantic  and 
other  routes  run  the  risk  of  going  to  the 
bottom. 

Shoemaking  for  corpses  is  a  curious  in¬ 
dustry  which,  for  nearly  a  decade,  has  been 
carried  on  most  successfully  in  Chicago, 
and  in  one  factory  where  the  trade  is  the 
exclusive  industry  no  less  than  20,000  pairs 
have  been  turned  out  in  one  week.  The 
shoes  are  certainly  nice  to  look  at,  and  are 
not  expensive,  the  cost  being  from  one 
pound  to  three  pounds  per  dozen  parrs. 
The  soles  are  cut  out  of  pasteboard,  and  are 
covered  with  grained  paper.  The  uppers 
are  a  combination  of  quilted  satin  and 
crochet  work.  A  ribbon,  inserted  at  the 
top  and  tied  in  a  neat  bow-knot,  holds  the 
shoe  to  the  foot.  Men’s  shoes  are  always 
black,  and  shoes  for  women  are  always 
white.  At  this  factory  duCng  the  dull 
season  the  average  monthly  output  is 
13,000  pairs. 

The  Manufacture  of  Oil-Gas. — In  a 
paper  read  before  the  Institute  of  Civil 
Engineers  by  J.  B.  Ball  are  given  some  in¬ 
teresting  particulars  of  the  manufacture  of 
oil-gas  at  the  Holloway  works  of  the  Great 
Northern  Bailway  Company.  The  method 
of  manufacture  is  the  Pmtsch  System,  and 
the  apparatus  is  designed  to  produce  60,000 
cubic  feet  of  gas  per  day ;  at  present  the 
make  is  only  15,000  to  18,000  cubic  feet. 
The  10  in.  D  retorts  are  made  of  1  in.  metal, 
and  are  6  ft.  long ;  they  are  worked  in  pairs, 
and  are  kept  as  nearly  as  possible  at  a 
cherry-red  heat.  Each  pair  will  make  300 
to  400  cubic  feet  of  gas  per  hour,  and  600,000 
to  700,000  cubic  feet  of  gas  before  they  re¬ 
quire  renewing.  The  furnaces  consume  160 
to  180  lbs.  of  coke  for  every  1,000  cubic  feet 
of  gas  produced.  The  oil  used  is  a  once-re¬ 
fined  shale  oil,  and  is  stored  in  a  galvanised 
cistern  of  fifty-gallons  capacity ;  from  this 
it  runs,  by  means  of  a  1  in.  supply-pipe, 
regulated  by  a  micrometer  cock,  into  a  fin. 
syphon  pipe,  12  in.  deep,  connected  to  the 
retort ;  it  then  falls  on  to  a  loose  tray  in  the 
retort,  and  is  immediately  vaporised.  The 
gas  issuing  from  the  retorts  passes  to  the 
hydraulic  main ;  then  through  air  condensers, 
washers,  and  purifiers,  into  the  gasholder. 
The  cylindrical  steel  store-holders  are  17  ft. 
6  in.  long,  4  ft.  3  in.  diameter,  and  are  tested  by 
hydraulic  power  to  300  lbs.  per  square  inch. 
There  are  six  men  engaged  at  the  works,  and 
the  total  cost  of  buildings  and  machinery 
amounted  to  £14,740. 
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HOW  TO  MAKE  A  TOILET  GLASS. 

BY  LAUNCELOT  GUBBINS. 


Here  is  an  article  indispensable  to  every 
household — a  toilet  glass  ;  not  a  very  heavy 
job,  but  an  easily 
!  !  constructed  affair, 

and  one  within  the 
scope  of  almost 
every  reader  of  this 
paper. 

The  glass  I  am 
about  to  describe 
is  in  existence, 
having  been  made 
by  me,  mostly  of 
pieces  of  an  old 
packing-case,  in  a 
few  hours.  I  men¬ 
tion  this  in  order 
that  my  amateur 
friends  may  be  in¬ 
duced  to  try  small 
jobs  of  this  kind 
oftener. 

First  get  the 
sil  vered  plate-glass. 
This  is  now  very 
inexpensive  plain 
(bevelled  glass  is 
about  twice  the 
price  of  plain).  To 
anyone,  however, 
to  whom  price  is 
no  object,  I  would 
say,  Get  it  bevelled. 
Let  it  be  17^  in.  by 
12£  in.  Make  the 
frame  (Fig.  3)  to 
hold  the  glass  of 
the  sizes  and  shape 
shown  in  the  draw¬ 
ings.  The  side 
pieces  and  bottom 
are  l£  in.  wide,  and 
the  rails  for  the 
pillars  are  f  in.  and 
|  in.,  respectively, 
top  and  bottom.  All 
are  1  in.  thick  when 
The  sides  are  mitred  to  the 
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Figs.  1  and  2. — Uprights. 
Fig.  5. — Side  Vie'w.  Fig. 
11. —Foot.  Fig.  12.— 
Washer  for  Fig.  2. 


planed  up.  _  _  _ 

bottom  and  the  joint  is  tenoned — that  is,  a 
saw-cut  is  made  on  the  edge  of  the 
corners  when  fitted,  and  a  thin  chip 
of  wood  is  glued  into  the  saw-cut, 
and  left  until  set.  This  does  not 
form  a  very  strong  joint,  but,  there 
being  no  strain  in  this  case,  it  is 
strong  enough  for  our  purpose. 

Should  any  reader  prefer  a  more 
solid  joint,  it  is  quite  easy  to  have 
a  hidden  mortise  and  tenon-joint 
with  the  wedges  inserted  before 
driving  home  as  usual.  Care  must 
be  taken,  however,  that  the  cheeks 
of  the  mortise  are  not  burst  in 
driving  home  the  tenon.  The 
joints  of  the  top  cross-bars 
are  made  in  this  manner,  but 
with  the  top  rail  there  is  no 
need  to  use  wedges  ;  the  end 
pieces  are  merely  sunk  into 
the  mortise,  and  firmly  glued 
into  position.  The  top  orna¬ 
ment  is  now  cut  out  with  a 
fine  saw,  and  glued  on  to  the 
rail.  The  pillars  (see  Figs. 

7  to  10)  will  now  be  turned 
and  inserted  before  the  frame 
is  finally  glued  up.  These 
are  turned  from  f  in.  stuff, 
and  the  holes  into  which 


their  lugs  are  inserted  are  bored  in  such 
a  manner  as  to  allow  of  the  rails  being 
flush  with  the  face  of  the  work.  The  side 
uprights  (Figs.  1  and  2)  are  next  to  be 
done.  They  are  first  to  be  planed  true,  lj  in. 
square,  then  centred,  and  put  into  the  lathe 
and  turned  to  the  design  in  the  drawings, 
or  to  whatever  fancy  the  turner  prefers. 
The  square  pieces  near  the  top  must  be  left, 
however  the  lower  part  is  turned,  for  the 
reason  explained  hereafter.  The  lower 
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Figs.  7,  8,  9,  and  10.  —Various  Designs  for  Pillars. 

end  pin  must  be  turned  a  perfect  fit  for  the 
f  in.  hole  that  is  to  be  bored  in  the  base,  so 
that  the  uprights  will  be  as  steady  as  pos¬ 
sible.  Next  we  have  the  base  (Fig.  4), 
which  is  comprised  of  two  flat  pieces,  each 
1  in.  thick,  of  the  shape  shown  in  the  draw¬ 
ings.  The  bottom  piece  is  f  in.  wider  on 
three  sides  than  the  top  one,  and  this  -|  in. 
projection  is  rounded  off  to  form  a  nosing. 
Both  may  be  shaped  out,  for  sake  of  appear¬ 
ance,  as  shown,  and,  besides  being  glued,  are 
screwed  together  from  the  underneath  ;  but 
in  the  one  I  have  made  the  pieces  are  left 
quite  straight.  I  left  them  so  in  order  that 
I  might  be  able,  after  a  time,  to  separate 
the  two  pieces  that  comprise  the  base,  and, 
by  inserting  a  thin  piece  on  edge  on  each 


side  and 
back,  form 
a  recess, 
and  make 
a  drawer  to 
fit  it,  if  ever 
I  felt  in¬ 
clined  to  do 
so.  When 
the  base  is 
done,  we 
will  bore 
the  two  f 
in.  holes, 
and  glue 
the  up¬ 
rights 
into  them. 
Use  Jen- 
nings’ 
double 
spur  -  bits  ; 
they  make 
a  very  per¬ 
fect  hole. 
Be  sure 
that  the 
holes  are 
bored  quite 
square 
with  the 
base.  Now 
turn  the 
feet  (Fig. 
11),  and  fix 
them  on 
with  a 
screw  to 
each, 
c  ou  nter- 
sinking  for 
the  screw- 
heads,  and 
gluing 
them  be¬ 
fore  finally 
scr  ewin  g 
them 
home.  The 
next  thing 
now  is 


Fig.  3.- 


Fig.  4. 

-Frame.  Fig.  4.— Base, 


Fig.  6.— Perspective  Sketch. 


to  insert  the  glass  into  the  frame  ;  and  as 
we  have  made  the  frame  with  an  opening 
of  the  same  size  as  the  glass,  we  must 
tack  on  a  narrow  beading,  of  J  in.  in 
thickness  and  about  |  in.  wide,  to  the 
inner  edge  of  the  frame,  to  form  a 
rebate  to  hold  in  the  glass.  These  head¬ 
ings  will  be  rounded  on  the  outer  edges, 
and  be  mitred  neatly  into  the  corners 
and  be  set  true,  so  that  the  glass  will  rest 
on  all  the  four  pieces  evenly.  They  are 
to  be  glued  and  tacked  into  place,  and, 
when  finished,  the  glass  is  to  be  laid  in 
and  held  in  with  a  sheeting  for  a  back 
made  exactly  a  true  fit,  so  that  in  driv¬ 
ing  the  sprigs  the  back  will  not  rub  the 
silvering  off  by  shifting.  A  clean  piece 
of  blotting-paper  inserted  be¬ 
tween  the  glass  and  back  is 
an  improvement.  All  that 
remains  now  is  to  fix  the 
frame  to  the  uprights.  This 
may  be  done  with  the  ordinary 
knobs  or  with  the  ball-clamps, 
which  is  much  the  better  plan. 
The  square  pieces  at  the  top 
of  the  uprights  are  purposely 
left  to  sink  the  clamps  into 
in  this  case  ;  or  in  case  the 
knobs  are  used,  they  form  a 
kind  of  platform  for  the  edge 
of  the  frame  to  work  on — this 
latter  arrangement,  however, 
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causes  the  paint  to  rub  off — and  a  small 
thin  brass  washer  on  the  screw  is.  an  im¬ 
provement.  Clean  off  all  now  with  sand¬ 
paper,  and  give  a  coat  of  glue-size  and  two 
-coats  of  Aspinall’s  hedge-sparrow  egg  tint, 
and  we  have  a  very  pretty  toilet  glass  in¬ 
deed,  the  materials  for  which  have  cost  us 
only  about  5s.;  or  if  with  bevelled  glass,  7s. 


COUNTRY  CARPENTRY. 

BY  CHOPSTICK. 

Farmyard  Gates  :  How  to  Make  and 
Hang  them. 

Technical  Names  for  the  Various  Parts  of 
Farmyard  Gate — Setting  out  Gate— Forms 
of  Mortises  and  Tenons— Putting  Gate 
Together— Hinges  for  Hanging— Hanging 
Gate— Staple  and  Pin  Fastening— Auto¬ 
matic  Latch  and  Catch. 

The  subject  of  this  chapter  is  a  very  familiar 
one  to  the  carpenter  who  has  lived  all  his 
life  in  agricultural  districts,  and  who  has, 
most  probably,  made  them  by  the  dozen. 
To  such  I  will  only  say:  Pass  it  over,  as  you 
will  not  see  anything  fresh  in  it ;  but  to 
those  who  have  learnt  their  trade  in  a  smoky 
town,  and  have  drifted  into  the  country,  as 
•a  great  many  do  from  various  causes,  this 
chapter  may  be  of  some  service  ;  for  if  such 
an  one  were  shown  a  pile  of  timber,  and 
told  to  make  it  up  into  gates,  some  of  each 
hand,  he  would  find  himself  in  a  quandary 
without  some  instructions  ;  and  employers 
do  not  relish  wasting  time  on  instructing 
journeymen,  and  I  am  afraid  that  the  ap¬ 
prentices  nowadays  have  to  do  without  it  in 
too  many  cases. 

Having  said  so  much  by  way  of  intro¬ 
duction,  I  will  show  how  to  make  those  very 
necessary  articles — farmyard  gates.  I  think 
I  had  best  give  the  technical  term  for  each 
part,  and  hereafter  throughout  the  chapter 
■each  part  will  be  known  by  its  own  name — 
if  a  piece  of  timber  can  be  said  to  have  a 
name. 

All  the  following  are  shown  in  Fig.  1 : 
A,  the  “har;”  b,  the  “beam;”  c,  the  “head;” 
D,  the  “brace  ;  ”  e,  the  “slits  and  f,  the 
“  downrights,”  or,  as  sometimes  called,  the 

uprights.”  Gates  are  sometimes  made 
with  four  slits,  and  sometimes  five  slits. 
The  one  I  have  drawn  is  a  “  four-slit  ”  gate ; 
and  as  the  mode  of  procedure  is  the  same  in 
each  case,  the  only  difference  being  placing 
the  slits  closer  together  to  make  room  for 
the  extra  one,  my  instructions  must  be  taken 
as  applying  to  the  four-slit. 

The  part  to  commence  on  is  the  beam. 
This  is  usually  about  9  ft.  6  in.  long,  10  in. 
deep  at  the  wide  end,  tapering  to  about 
Si  in.  or  9  in.  at  the  “  frank”  (g,  Fig.  1), 
which  is  about  33  in.  from  the  end.  The 
depth  of  the  remainder  of  the  length  tapers 
from  5|  in.  or  6  in.  at  the  “  frank  ”  to  3^  in. 
-at  the  small  end.  In  thickness,  the  beam 
tapers  from  3)  in.  to  2j  in.  The  first  thing 
to  do  is  to  cut  a  tenon  on  the  large  end 
-of  beam.  Here  the  iron  square  comes  in 
useful,  the  1  in.  part  being  used  to  mark  the 
distance  ef  tenon  from  side  of  beam,  and  the 
li  in.  part  being  used  for  the  tenon  itself. 
The  shoulders  must  also  be  squared  off  about 
<8  in.  from  end  of  beam.  This  tenon  can  be 
out,  and  then  the  bottom  of  it  cut  off  so  as 
to  form  a  taper  tenon  in  width.  (See  dotted 
lines  at  h,  Fig.  1,  and  also  Fig.  2,  which  is 
a  perspective  sketch  of  the  tenon  we  have 
been  cutting.) 

Some  old-fashioned  carpenters  make  the 
tenon  taper  in  thickness  as  well  as  width  ; 
bx  t  this  I  consider  a  very  bad  plan,  as  in 


driving  the  gate  together  there  is  a  danger 
of  splitting  the  har,  and  with  a  wedge-shaped 
tenon  I  always  think  that  the  pins  have 
too  much  responsibility  on  them.  But  this 
is  a  digression. 

The  large  tenon  on  beam  being  finished, 
cut  another  one  at  the  small  end.  This  will 
only  require  to  be  ?  in.  shoulder  and  1  in. 
tenon,  and  must  be  left  parallel,  not  tapered. 
Now  take  the  har  (this  is  4  ft.  6  in.  long, 
5|  in.  by  3|in.) ;  lay  it  flat  on  the  ground, 
and  lay  the  tenon  of  beam  on  it,  leaving 
about  7  in.  of  the  har  projecting  above  top 
of  beam,  and  keeping  the  shoulder  of  tenon 
in  close  contact  with  edge  of  har  ;  then 
mark  along  each  side  of  tenon  ;  remove 
beam  and  squaring  over  the  marks  on  each 
edge  of  har ;  strike  the  mortises  with  the 
square  in  the  same  way  as  the  tenon  was 
marked ;  then  bore  three  or  four  holes 
through,  and  knock  out  mortise,  turning 
the  har  over  and  working  from  each  side. 
Now  bore  two  pin-holes  (f  in.)  in  the  posi¬ 
tions  shown  in  Fig.  1,  and  fit  the  har  and 
beam  together.  If  all  has  been  done  cor¬ 
rectly,  they  should  fit  on  both  sides,  but  it 
is  a  great  chance  if  they  are  sawn  exactly 
square  ;  and  if  not,  then  one  shoulder  will 
be  up  before  the  other.  If  so,  this  one  must 
be  “  saw-scarfed  ” — that  is,  the  saw  must  be 
run  in  at  the  joint  of  beam  and  har.  This 
must  be  continued  until  a  good  joint  is  ob¬ 
tained  ;  but  be  careful  and  not  run  saw  in 
beyond  the  shoulder,  or  you  may  find  the 
tenon  cut  half-way  through.  The  pin-holes 
should  now  be  “  pooked  ”  for  draw-boring 
(see  first  chapter  of  “  Country  Carpentry  ”), 
and  leaving  the  beam  and  har  still  together, 
the  head  must  be  laid  under  the  tenon  on 
small  end  of  beam,  keeping  it  close  up  to 
the  shoulder,  and  about  6  in.  projecting 
above  beam.  Then  mark  the  tenon  across 
on  the  head  in  the  same  way  as  the  har  was 
marked,  and,  without  moving  any  part  of 
the  gate,  lay  on  the  four  slits.  Place  the 
bottom  of  the  bottom  slit  3  ft.  6  in.  from 
top  of  beam  at  the  har  end,  and  1  in.  less  at 
the  head.  Then  even  out  the  other  three 
slits,  leaving  a  space  of  4  in.  between  first 
and  second,  4£in.  between  second  and  third, 
and  5 1  in.  between  third  and  fourth,  count¬ 
ing  from  the  bottom.  Now  mark  the  length 
of  slits.  The  bottom  one  should  go  through 
the  head,  and  about  3  in.  into  the  har ;  the 
other  three  should  only  go  1  j  in.  into  each 
(see  Fig.  1,  dotted  lines).  The  slits  should 
now  be  numbered  and  taken  off  the  gate, 
and  the  brace  laid  on  in  about  the  position 
shown  in  Fig.  1,  though  the  exact  position 
does  not  matter,  some  preferring  to  bring 
it  forward  nearly  to  the  front  end  of  the 
gate  ;  but  my  opinion  is  that  it  should  be  at 
about  an  angle  of  45°.  Anything  flatter 
than  this  reduces  its^  utility — or,  at  least,  I 
think  so. 

Whatever  position  it  has  to  be  in,  it  must 
be  placed  there,  and  lines  marked  on  the 
top,  as  it  lays,  for  the  shoulders.  The  tenons 
being  barefaced,  it  will  require  no  shoulders 
underneath.  A  mark  must  also  be  made 
along  each  edge  of  brace  on  both  beam  and 
har,  and  then  the  whole  can  be  knocked  in 
pieces. 

The  har  can  now  be  finished.  Square 
over  each  mark  made  on  the  side,  across  the 
inside  edge,  and  draw  a  centre  line  up 
through.  This  will  show  where  to  bore  for 
the  slit  mortises.  These  are  simply  two 
holes  bored,  and  the  wood  knocked  out 
between  them.  They  are  shown  at  1 
(Fig.  5). 

The  brace  mortise,  k  (Fig.  5),  roust  be 
done  differently.  Mark  on  thickness  of 
brace  for  inside  of  mortise  (this  is  usually 


1?2-  in.),  then  mark  off  f  in.  from  that  mark 
for  the  mortise  itself.  The  top  part  of  mor¬ 
tise  must  be  sloped  in  to  the  same  level  as 
the  brace  will  be  when  in  its  place,  and 
which  is  shown  by  the  mark  made  on  side 
of  har  ;  but  the  bottom  of  mortise  must 
be  made  in  square  with  edge  of  har. 

Of  course,  in  speaking  of  top  and  bottom, 
I  mean  as  it  will  be  when  the  gate  is  hung, 
and  not  as  it  lays  flat.  A  glance  at  dotted 
lines  at  K  in  Fig.  1  will  help  to  make  my 
meaning  plainer. 

When  making  the  slit  mortises  in  har,  do 
not  forget  to  make  the  bottom  one  in  about 
3j  in.  and  the  other  three  about  If  in.  The 
har  can  now  be  laid  on  one  side,  and  the 
head  mortised.  This  will  be  done  in  the 
same  way,  the  mortise  into  which  beam  fits 
being  set  out  the  same  as  its  corresponding 
tenon  was,  and  knocked  out  square,  from 
both  sides,  of  course  ;  also  a  pin-hole  bored. 
The  bottom  slit  mortise  must  be  made 
through  the  head,  but  need  only  be  knocked 
out  between  the  two  holes  ;  and  the  remain¬ 
ing  slit  mortises  only  need  to  go  in  a  full 
1J  in.  This  finishes  the  head  so  far,  and  it 
can  be  laid  aside  with  the  har  while  the 
beam  is  got  on  with.  The  mortise  for  the 
brace  is  made  in  this  in  just  the  same  way 
as  in  the  har  ;  so  we  will  pass  over  it  as 
done  with,  and  proceed  with  the  mortises 
for  the  downrights. 

These  are  made  the  same  as  the  slit  mor¬ 
tises,  but,  as  will  be  seen,  the  first  and  second 
from  the  har  must  be  made  at  the  back  side 
of  centre  mark  ;  otherwise,  they  will  come 
in  contact  with  the  brace.  The  front  one 
next  the  head  can  be  made  the  front  side  of 
centre,  so  as  to  be  on  same  side  of  gate  as 
the  brace  is.  Fig.  1  and  Fig.  6  (which  is  a 
plan  of  under  side  of  beam)  will  explain 
what  I  mean.  A  f  in.  hole  must  be  bored 
through  the  brace  mortise  to  take  pin,  and 
then  the  brace  itself  can  be  taken  in 
hand.  The  shoulders  of  this  are  already 
marked  at  each  end.  The  brace  can  be  cut 
off  about  2  in.  longer  than  these,  and  to  the 
same  bevel,  and  the  tenons  struck  from  the 
opposite  side  to  the  shoulder  marks.  They 
can  then  be  cut,  and  the  extreme  point  cut 
off  square  with  the  shoulders.  (See  Fig.  3, 
which  shows  one  end  of  brace  with  tenon 
cut.) 

The  “  frank  ”  of  beam  can  now  be  finished. 
The  usual  shape  to  make  it  is  shown  in 
Fig.  4,  though  sometimes  it  is  simply  rounded 
off.  It  really  does  not  matter  which  way  it 
is  done,  but  the  “  O.G.,”  as  Fig.  4,  looks  the 
best,  and  it  can  be  easily  struck  out  with 
the  compasses. 

The  tops  of  head  and  har  can  now  be  cut. 
For  the  former,  square  a  mark  all  round, 
4  in.  above  mortise,  and  another  1  in.  above 
that.  Then  make  diagonal  marks  from  the 
centre  of  the  latter  to  the  outside  of  the 
former,  and  cut  the  pieces  outside  these 
marks  off.  Then  centre  the  thickness,  and 
mark  and  cut  again.  This  forms  a  point  in 
the  centre,  and  looks  very  neat.  The  har 
can  be  done  in  the  same  way,  except  that  it 
must  be  left  1  in.  longer,  and  the  point  can 
be  made  1|  in.  high  instead  of  1  in. 

Fig.  7  shows  the  top  of  har  finished  in  this 
way.  The  beam,  har,  head,  and  brace  must 
now  be  chamfered  on  the  corners,  as  shown 
in  Fig.  5,  and  more  clearly  in  Fig.  7,  stopping 
it  neatly  at  the  ends,  and  also  where  the 
various  parts  come  together,  as  shown.  The 
brace  will  only  want  chamfering  on  one  side, 
as  the  slits  come  to  the  other  side.  The 
drawing-knife  is  the  proper  tool  to  do  this 
chamfering  with,  and,  if  necessary,  a 
smoothing-plane  can  be  used  to  finish  with. 
The  latter  tool  should  also  be  run  along 
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each  corner  of  the  slits,  to  take  off  the  sharp 
edges.  The  pin-holes  should  now  be  made 
in  the  tenons  of  the  beam  and  brace,  allow¬ 
ing  proper  draught,  so  that  the  pins  will 
pull  up  the  joints,  and  the  gate  can  be  put 
together. 

To  do  this,  first  drive  the  bar  on  to  the 
beam,  putting  in  the  brace  and  driving  it  up 
at  the  same  time.  These  three  pieces  can 
then  be  pinned  together,  after  which  the 
slits  must  be  driven  in,  and  finally  the  head 
driven  on.  A  f  in.  hole  must  be  Bored 
through  both  har  and  head,  and  a  pin 
inserted  to  hold  bottom  slit.  The  three 
downrights  can  then  be  driven  in  and 
pinned,  and  two  nails  driven  in  at  each 
place  where  they  cross  the  slits,  and  well 
clinched.  Both  slits  and  downrights  must 
also  be  nailed  well  to  the  brace. 

The  head 
and  har  can 
now  be  cut 
off  3  in.  be¬ 
low  bottom 
slit,  and  the 
downrights 
2  in.  below; 
and  the 
pins  and 
ends  of  te¬ 
nons  which 
project 
through  the 
m  or  tis  e  s 
being  cut 
off,  the  gate 
maybe  said 
to  be  fin¬ 
ished  as  far 
as  the  mak¬ 
ing  is  con¬ 
cerned,  and 
the  next 
.thing  to  be 
done  is  to 
hang  it, 
which  we 
will  now 
proceed  to 
do.  The 
hinges  used 
are  called 
hooks  and 
rides.  The 
hooks  are 
shown  in 
Fig.  10  (the 
top  one) 
and  Fig.  11 
(the  b  o  t- 


by  placing  a  small  block  between  har  and 
bottom  ride  in  the  former  case,  or  cutting  a 
small  piece  out  of  har  in  the  latter  case.  By 
this  means  any  little  mistake  in  boring  for 
the  hooks  can  be  easily  rectified. 

The  gate  now  requires  a  fastening.  For 
farmyard  gates  there  is  no  better  one  than 
a  large  staple  (as  Fig.  12)  driven  into  post, 
and  a  mortise  made  in  head  of  gate  to  slide 
over  it  (n,  Fig.  1).  An  iron  pin,  being  fixed 
to  gate  with  a  short  piece  of  chain,  is  then 
passed  through,  and  there  is  no  chance  of 
cattle  opening  it. 

Another  method  of  fastening  is  shown  at 
o  (Fig.  1),  which,  if  made  properly,  has  the 
merit  of  acting  automatically.  A  mortise  is 
made  through  head  of  gate,  midway  between 
beam  and  top  slit,  and  a  short  piece  of  board 
nailed  on  to  beam  and  first  slit,  opposite  the 


ensure  this  fastener  working  right,  the  chain, 
p,  must  be  placed  on  the  bevel,  as  shown, 
thus  giving  the  handle  a  good  fall.  If  this 
is  attended  to,  it  will  always  act  properly. 
There  are  other  methods  of  fastening,  and 
also  other  kinds  of  hinges  in  use,  but  I  have 
shown  those  most  common,  and  the  others 
will  be  easy  enough  to  get  at  if  required. 

In  my  next  paper  I  will  show  some  other 
simple  forms  of  farm  gates  and  how  to  make 
them. 


CEMENTS. 


Fig.  12. 


Fig  9. 


Fig  6. 

Farmyard  Gates.  Fig.  1.— Elevation  of  Farm  Gate.  Fig.  2. — Shape  of  Tenon  of  Beam.  Fig.  3. — Shape  of  Tenon  of  Brace. 
Fig.  4. — Shape  of  O.G.  worked  on  “  Frank.”  Fig.  5.— Edge  of  Har,  showing  Mortises  and  Chamfers.  Fig.  6.— Plan  of 
Under  Side  of  Beam,  showing  Mortises  for  Downrights  and  Brace.  Fig.  7.— Sketch  of  Top  End  of  Har,  showing  Method 
of  cutting  Top  and  also  Chamfers.  Fig.  8.— Top  Ride.  Fig.  9. — Bottom  Ride.  Fig.  10. — Top  Hook.  Fig.  11. — Bottom 
Hook.  Fig.  12. — Staple  for  Fastening.  Fig.  13.— Sketch  of  Alternative  Form  of  Fastening.  Fig.  14. — Catch  for  ditto. 
References  to  Letters— A,  Har  of  Gate ;  B,  Beam  of  Gate ;  C,  Head  of  Gate ;  J,  Brace  of  Gate  ;  E,  Slits  of  Gate  ;  F, 
Downrights  of  Gate  ;  G,  “  Frank ;  ”  H,  Tenon  on  Beam ;  I,  Mortises  for  Slits ;  K,  Mortises  for  Brace ;  L,  Part  of  Ride  to 
fit  against  Har  ;  M,  Eye  of  Ride ;  N,  Mortise  in  Head  for  Staple  Fastener ;  0,  Bar  of  Automatic  Fastener ;  P,  Chain 
forming  Fall  for  ditto ;  R,  End  of  Catch  to  fix  in  Post ;  S,  Bevel  of  Catch ;  T,  Notch  of  Catch  which  holds  O. 


tom),  and 
the  rides  in 
Fig.  8  (the  top)  and  Fig.  9  (the  bottom). 
The  top  ride  is  fixed  first,  along  near  the 
top  of  beam,  the  part  marked  L  (Fig.  8) 
fitting  close  up  to  har.  Holes  are  then 
bored  in  beam  and  har  corresponding  with 
the  bolt-holes  in  the  ride,  and  the  bolts 
being  inserted,  the  fixing  is  complete.  The 
gate  is  then  blocked  up  against  the  posts  in 
the  position  it  has  to  occupy,  and  a  hole 
bored  in  the  post  just  under  the  eye  (m, 
Fig.  8)  to  fit  the  hook  (Fig.  10).  This  hook 
can  then  be  put  in  and  screwed  up,  and  the 
gate  hung  on.  The  bottom  ride  (Fig.  9)  can 
then  be  put  on  the  har  at  about  3  in.  from 
the  bottom,  but  not  nailed,  and  a  hole  for 
bottom  hook  is  then  bored  in  the  post,  and 
the  hook  driven  in.  The  gate  can  now  be 
tried,  and  if  it  swings  correctly  and  is  the 
right  height  (the  front  should  be  about  3  in. 
higher  than  the  back),  the  bottom  ride  can 
be  nailed  ;  but  if  the  gate  requires  raising 
or  lowering  at  the  front,  it  can  be  easily  done 


front  downright,  thus  forming  a  slot  the 
thickness  of  the  slit.  A  piece  of  wood  long 
enough  to  project,  as  shown  at  0  (Fig.  1), 
and  about  2  in.  by  LV  in.,  is  then  taken,  and 
a  tenon  cut  on  each  end  small  enough  to 
slide  easily  in  the  slot  before  mentioned. 
The  distance  between  shoulders  being  about 
2  in.  shorter  than  the  distance  between  the 
head  of  gate  and  the  first  downright,  the 
edges  must  also  be  chamfered  off,  as  shown 
in  Fig.  13,  which  also  shows  the  tenons. 
This  is  then  placed  in  the  mortise  and  slot 
made  for  it,  and  hung  there  with  a  short 
piece  of  chain  and  staples,  as  shown  at  p 
(Fig.  1).  A  wood  catch  is  then  made,  as 
Fig.  14,  and  the  part  R  mortised  into  post, 
so  that  the  gate  will  just  close  without  the 
catch,  s,  touching  the  head.  If  the  gate  is 
now  allowed  to  fall  to,  the  bevelled  part  of 
catch,  s,  will  force  the  piece,  0,  back  until 
it  is  past  the  catch,  when  it  will  fall  forward 
into  T  and  fasten  the  gate.  In  order  to 


The  following  recipes  will  be  found  useful 
to  many  of  our  workers  : — 

Cement  of  Pompeii ,  or  Universal  Cement. 

—  Dissolve 
8  o  z.  of 
sugar  in 
24  oz.  of 
water  in 
a  glass 
flask  on  a 
water  bath, 
and  to  the 
thin  syrup 
add  2  oz. 
of  slaked 
lime.  Keep 
the  mix¬ 
ture  at  a 
tempera¬ 
ture  of 
about  VO- 
TS0  C.  for 
hree  days, 
shaking 
frequently; 
then  cool, 
and  decant 
the  clear 
liquor.  Di¬ 
lute  6^  oz. 
of  this 
liquor  with 
as  much 
water,  and 
in  the  mix¬ 
ture  steep 
16  oz.  of 
fine  gela¬ 
tine  for 
three  hours 
after  heat- 
i n  g ,  to 
effect  solu¬ 
tion.  Fin¬ 
ally,  add  to 
the  mix¬ 
ture  1^  oz.  of  glacial  acetic  acid  and  15  grs. 
of  pure  carbolic  acid.  The  latter  will  serve 
as  a  preservative. 

Diamond  Cement. — Fine  gelatine,  5  oz.; 
water,  4  oz.;  glacial  acetic  acid,  1  oz.  Let 
these  stand  together  for  several  hours  ;  then 
heat,  to  effect  solution,  and  add  10  grs.  of 
carbolic  acid  to  preserve  the  cement. 

Liquid  Glue  (Sydetikon).— For  this  use 
4  parts  of  the  above-mentioned  saccharated 
solution  of  lime,  and  dissolve  6  parts  of  glue 
or  gelatine  in  it,  as  there  directed.  Then 
neutralise  the  lime  with  a  third  part  of 
oxalic  acid,  and  add  carbolic  acid  in  the 
above-mentioned  proportion,  as  a  preserva¬ 
tive. 

Cement  for  Porcelain  —  Twenty  parts  of 
white-lead  and  12  parts  of  pipeclay,  care¬ 
fully  dried,  are  incorporated  with  10  parts 
of  boiled  linseed  oil,  heated  on  a  water-bath. 
The  cemented  articles  are  dried  slowly  in  a 
warm  place. 
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TRADE:  PRESENT  AND  FUTURE. 


*»*  Correspondence  from  Trade  and  Industrial 
Centres,  and  News  from  Factories,  must  reach 
the  Editor  not  later  than  Tuesday  morning. 

Flannel  Trade. — One  firm  in  the  Rochdale 
district  having  given  notice  of  a  reduction  in  wages, 
the  operatives  threatened  to  come  out  on  strike 
unless  it  was  withdrawn.  This  the  firm  declined  to 
do,  and  the  consequence  is  that  about  120  weavers 
are  out,  about  half  of  which  number  belong  to  the 
Weavers’  Association.  This  is  the  only  case  of 
dispute  in  this  trade  in  the  district. 

Engineering  Trade. — The  prospects  for  the  new 
year,  so  far  as  the  Lancashire  section  of  the  engineer¬ 
ing  trade  is  concerned,  are  not  of  the  brightest. 
Boiler  makers  are  somewhat  better  off  for  work 
than  they  have  been  for  some  time,  but  they  com¬ 
plain  greatly  of  the  new  railway  rates,  which,  in 
many  cases,  represents  as  much  as  30  per  cent, 
increase  in  cost  of  carriage.  .As  a  set-off,  they 
intend  to  form  a  syndicate  for  purchasing  a  steamer 
to  carry  boilers  and  heavy  work.  Stationary 
builders  continue  fairly  busy,  but  in  most  other 
branches  continued  scarcity  of  orders  is  reported. 

Iron  Trade.— There  is  little  business  doing  in 
the  iron  trade  of  the  Lancashire  district,  but  prices 
still  exhibit  a  tendency  to  harden.  For  good 
foundry  brands  46s.  is  being  quoted. 

Steel  Trade. — Raw  material  remains  low  in 
price,  and  ordinary  foundry  qualities  in  hematites 
do  not  reach  more  than  55s.  6d.,  and  steel  billets 
£4  6s.  6d.  In  manufactured  steel,  however,  a 
decided  hardening  tendency  is  noticeable,  and 
£6  12s.  6d.  now  represents  the  average  price  for 
good  boiler-making  qualities. 

Cotton  Trade. — The  somewhat  improved  out¬ 
look  in  the  cotton  trade  has  led  to  the  consideration 
of  the  situation  by  the  masters.  It  is  suggested 
that  reduced  wages  and  short  time  shall  be  accepted 
until  the  condition  of  trade  warrants  a  return  to  the 
previously  existing  rates.  There  are  signs  that  the 
crisis  is  coming  to  an  end.  The  situation  may  be 
summarised  as  follows  :  The  masters  say,  “  There 
is  no  profit  in  the  business ;  we  must  reduce  wages. 
You  men  are  well  paid,  and  can  easily  afford  to  work 
for  a  little  less  in  order  to  keep  the  trade  going.  ”  The 
men  say,  “We  admit  that  we  are  well  paid  ;  but  if 
you  reduce  our  wages  the  saving  will  be  infinitesimal, 
and  you  will  have  to  reduce  the  price  of  yarn  in 
corresponding  ratio,  and  neither  masters  nor  men 
will  gain  thereby.  Reduce  the  output — work  three 
days  a  week  ;  prices  will  harden,  and  all  will  be 
well.”  The  masters  reply,  “We  cannot  afford  to 
run  our  mills  three  days  a  week.  The  standing 
expenses — rent,  rates,  interest  on  capital,  managers’ 
and  other  salaries,  etc.  etc. — all  go  on  as  usual.  It 
really  cannot  be  done.”  The  compromise  is  likely 
to  be  as  follows :  The  men  will  work  at  the  reduced 
rate  for  three  days  a  week,  until  stocks  are  suffi¬ 
ciently  clear  to  enable  full  time  to  be  run  at  the  old 
rate.  The  contest  has  been  conducted  with  the 
utmost  good  feeling  and  propriety  on  both  sides. 
The  operative  spinners  are  well  able  to  hold  out  for 
a  lengthy  period,  but,  in  view  of  the  distressful 
condition  to  which  the  card-room  hands  and  other 
members  of  the  trade,  out  of  the  union,  are  reduced, 
they  are  willing  to  strain  a  point :  an  evidence  of 
sympathy  with  their  fellow-workmen  which  should 
be  noted  by  other  trades. 

Ivory  Trade. — Owing  to  the  increasing  scarcity 
of  ivory,  manufacturers  are  putting  on  the  market 
quantities  of  plated  knife  handles,  known  in  the 
trade  as  “  solid-handled,  hard-soldered  ”  work, 
which  are  being  made  to  carry  steel  blades.  These 
present  a  most  durable  appearance,  and  for  ships, 
hotels,  and  restaurants  are  serviceable.  They  are, 
however,  inferior  to  ivory  or  whole  handles  of  any 
description.  The  tone  of  the  ivory  market  for  1892 
has  been  much  firmer,  yet  the  uncertainty  which 
attends  the  acquisition  of  a  supply  sufficient  to  meet 
the  great  demand  is  such  that  manufacturing 
cutlers  will  have  to  look  for  a  substitute  in  order  to 
make  themselves  safe  from  possible  surprises,  as 
ivory  is  in  increasing  request. 

Boot  and  Shoe  Trade. — The  handsewn  boot¬ 
makers  at  Northampton  and  district  have  com¬ 
menced  the  year  1893  under  most  favourable 
circumstances.  A  new  statement  of  wages  to  be 
paid  has  been  adopted  jointly  by  masters  and  men, 
which  gives  an  increased  wage  to  the  worker,  and 
the  master  has  an  equivalent  in  more  uniformity  in 
the  different  classes  of  work,  and  thereby  has  the 
beneficial  effect  of  weeding  out  the  unscrupulous 
manufacturer  who  could  hitherto,  through  want  of 
uniformity,  undersell  the  manufacturer  who  acted 
fairly  with  his  employes. 


SHOP : 

A  CORNER  FOR  THOSE  WHO  WANT  TO  TALK  IT. 


In  consequence  of  the  great  pressure  upon  the 
"Shop"  columns  of  Work,  contributors  are 
requested  to  be  brief  and  concise  in  all  questions 
and  replies ,  which  will  in  future  be  dealt  with 
week  by  week  as  received. 


I.— Letters  from  Correspondents. 

White  Bricks.— A  Reader.— It  is  a  very  diffi¬ 
cult  matter  to  remove  stains  from  wfiite  brickwork, 
especially  if  they  have  been  on  for  any  length  of 
time.  You  must  first  have  the  gutter  cleaned  out 
and  the  joints  made  watertight ;  then  scrub  the 
stains  with  a  brush,  soap  and  water,  and  wash  off. 
If  this  does  not  remove  all,  rub  the  face  of  the 
stained  bricks  with  a  soft  brick  of  the  same  kind, 
using  alum  water,  but  do  not  wash  off.  If  this, 
when  dry,  is  not  the  colour  of  the  other  bricks,  there 
will  be  nothing  but  painting.  The  paint  should  be 
mixed  with  turpentine,  and  the  bricks  should  also 
be  dry  when  the  paint  is  laid  on.  It  will  be  advis¬ 
able,  in  either  case,  to  try  a  few  bricks  at  first,  and 
allow  them  to  dry,  to  see  the  effect  before  doing  the 
whole.  The  alum  water  should  be  kept  from  the 
joints.  See  that  the  downpipes  are  clear,  as,  if 
stopped,  they  will  cause  the  water  to  overflow.— M. 

Incubator. — F.  B.  ( King’s  Heath). —  Your 
machine  is  known  as  the  “  British  Farmers’  Incu¬ 
bator,”  and  is  supposed  to  need  no  regulator.  An 
incubator  without  one  is,  however,  an  expensive 
toy.  From  its  construction  it  is  somewhat  difficult 
to  adapt  my  regulator,  unless  you  have  two  egg- 
trays,  and  room  between  to  stand  a  glass  tube.  If 
so,  see  my  article  in  No.  143,  on  “An  Atmospheric 
Incubator.”  If  this  will  not  do,  Durnford’s  regulator 
might,  perhaps,  suit  you.  In  this  case,  you  will  need 
to  lengthen  the  flue  where  the  lamp  enters,  making 

it  this  shape :  |  I  ,  so  that  the  heat, 

when  the  temperature  rises  above  a  given  point, 
may  pass  straight  away.instead  of  going  through  the 
tank  ;  or  you  might  ventilate  the  egg  chamber  by 
making  a  tube  about  2 1  in.  in  diameter,  long  enough 
to  reach  from  1  in.  above  top  of  case  to  4  in.  below 
the  bottom  of  tank,  cutting  a  hole  through  the  tank 
and  soldering  the  tube  in.  In  either  case,  you  will 
need  another  tube,  say,  $  in.  in  diameter,  which 
must  be  soldered  in  where  required  to  allow  the 
lifting-rod  of  regulator  to  pass  through.  You  also 
want  a  damper,  made  of  ribbon  brass,  fixed  across 
top  of  case  in  a  line  with  the  centres  of  the  tubes 
fixed,  working  on  knife-edges  at  a  point  about  1  in. 
beyond  the  small  tube  on  the  side  farthest  from  the 
large  one.  At  one  end  a  circular  flange  of  sheet 
metal  must  be  fixed  to  cover  the  large  tube,  and  a 
suitable  balance  weight  adjusted  at  the  other  end, 
allowing  the  flange  end  to  be  slightly  the  heavier  of 
the  two.  When  the  heat  rises  beyond  its  limit,  the 
regulator-rod  will  rise  and  lift  the  damper,  thus 
allowing  the  lamp  heat  to  pass  straight  away,  or,  if 
the  second  plan  is  followed,  allowing  a  current  of 
air  to  pass  through  the  egg  chamber. — Leghorn. 

The  Disposal  of  Town  Refuse.— J.  T.  ( Bishop 
Auckland)  w rites:— “The  disposal  of  town  refuse 
is  a  problem  which,  in  many  towns,  will  have  to  be 
dealt  with  in  the  near  future.  It  has  been  an  almost 
general  custom  to  cart  it  on  to  the  land  within  a 
distance  of  two  or  three  miles,  but,  owing  to  the 
accumulations  and  to  the  rough  nature  of  the  mate¬ 
rial,  farmers  are  declining  to  take  it.  In  districts 
where  coal  is  cheap,  a  good  many  cinders  are  thrown 
out  which  might  be  burnt.  A  grating  might  be 
fixed  in  front  of  the  kitchen  fire,  over  which  all  the 
ashes  might  be  passed,  the  finer  portion  falling 
through,  and  the  rougher  being  burnt  again;  or, 
where  this  is  not  practicable,  a  screen  could  be  fixed 
over  the  dustbin,  and  the  ashes  passed  over  it— the 
cinders  falling  into  a  box  from  the  screen  to  be  re¬ 
burnt.  In  some  towns  ‘  destructors  ’  are  being  used. 
These  consist  of  large  furnaces  connected  to  a  tall 
chimney  for  inducing  a  draught  and  carrying  off  the 
burning  fumes.  The  furnaces  are  fed  through  an 
opening  in  the  top,  regulated  by  a  door.  The  mate¬ 
rial  burns  to  a  slag  or  clinker,  which  is  ground  and 
used  for  mixing  with  concrete,  or  for  road-making 
or  ballasting.  Another  method  is  to  grind  the 
material  to  powder  in  a  disintegrator,  which  makes 
it  suitable  for  use  as  a  manure.  It  has  been  found, 
from  experiments,  that  the  cost  of  grinding  is  about 
6d.  per  ton.  To  this  must  be  added  the  cost  of  cart¬ 
ing  to  the  machine,  interest  and  depreciation  on  the 
plant ;  but  if  a  market  can  be  found  for  the  mate¬ 
rial,  at  a  considerably  less  price  than  any  artificial 
manures  in  use  at  present,  this  method  would  yield  a 
profiti;  it  might  also  be  mixed  with  chemicals  to 
suit  different  Kinds  of  crops.” 

Circular  Saws. — A.  R.  ( Scorrier )  writes  to  A 
New  Reader  : — “  It  is  not  true  that  four  high  teetfi 
in  a  circular  saw,  the  difference  being  but  little, 
will  cause  it  to  run  out  of  truth.  Experience  teaches 
me  that  a  saw  may  run  perfectly  true  with  even 
eight  or  nine  or  more  high  teeth  on  one  side  (or 
range,  as  we  term  it),  while  another  saw  may,  with 
four  or  five  high  teeth,  deviate  from  a  true  path. 
(1)  The  Diameter  of  Saw.— A  New  Reader  will 
know  that  a  circular  saw,  with  the  exception  of  the 
packing,  is  self-supporting.  Therefore  a  saw,  say, 
50  in.  diameter,  with  the  same  number  of  high  teeth, 
will  deviate  from  a  true  path  quicker  than  a  saw  of 
half  that  diameter— the  distance  from  point  of  teeth 
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to  centre  of  saw  being  greater,  and  having  to  pass 
through  a  greater  depth  of  timber.  (2)  The  Thickness 
of  Saw.— Two  saws  maybe  of  the  same  diameter 
and  driven  at  the  same  speed,  both  having  the  same 
number  of  high  teeth  on  one  range.  One  saw  is  of 
No.  11  gauge,  the  other  of  No.  9  gauge.  While  the 
latter  is  running  quite  true,  the  one  of  No.  11  gauge 
runs  out  of  truth ;  for  the  simple  reason  that  the 
stouter  saw  requires  more  friction  to  heat  it  simi¬ 
larly  to  the  thinner  saw,  and,  being  stouter,  the  high 
teeth  do  not  have  the  same  effect  on  the  saw  plates. 
(3)  Space  of  Teeth.— A  saw  with  teeth  3  in.  from 
point  to  point,  same  gauge,  diameter,  etc.,  will  draw 
thick  or  thin,  as  the  case  may  be,  while  one  with 
teeth  2  in.  apart  will  be  running  perfectly  true.  In 
the  one  saw  sixty  teeth  are  passing  through  the 
timber ;  in  the  other  ninety  teeth  pass  through. 
The  lesser  number  having  the  same  amount  of  work 
to  do  in  the  same  time,  consequently,  will  be  more 
liable  in  this  saw  to  run  out  of  truth.  (4)  The  Bevel 
and  Rake  of  Teeth.— Two  saws  may  be  of  the  same 
diameter,  etc.  The  rake  and  bevel  of  teeth  in  one 
may  be  more  than  in  the  other.  The  saw  having 
the  teeth  with  most  rake  and  bevel,  and  the  same 
number  of  high  teeth,  will  deviate  from  a  true  path 
while  the  other  may  be  running  quite  true— the  out 
being  so  much  faster  in  one  than  in  the  other.  ( 5)The 
Speed  of  Saw.—  A  saw  with  high  teeth,  at  a  speed  of 
6,000  ft.  per  minute,  may  be  running  perfectly  true, 
but  if  increased  to  the  standard  speed  of  9,000  ft. 
per  minute  will  at  once  run  out  of  truth.  Again,  a 
saw  of  a  certain  gauge  at  a  speed  of  6,000  ft.  may 
ran  out  of  truth,  while  one  of  stouter  gauge  at  same 
speed  will  run  true,  both  having  the  same  number 
of  high  teeth.  (6)  How  the  Saw  has  been  Packed. — 
This  is  a  very  important  point.  If  a  saw  is  not 
properly  packed  it  •will  be  liable  to  run  out  of  truth, 
whether  the  teeth  are  uniform  in  length  or  not.  A 
saw  may  be  so  packed  that,  with  several  high  teeth, 
it  will  run  for  a  while  perfectly  true ;  or  it  may  be 
so  packed  that  it  will  ran  out  of  truth  as  soon  as  set 
to  work,  with  rake,  bevel,  etc.,  of  teeth  uniform. 
Therefore,  it  will  be  seen  that  care  has  to  he  taken 
in  the  packing,  as  well  as  in  the  sharpening,  of  a 
circular  saw.  If  a  large  number  of  high  teeth  are 
one  side,  the  saw  will  run  out  of  truth.  My  advice 
is  that  the  teeth  be  kept  as  uniform  in  length,  etc., 
as  possible.  A  saw  that  is  being  worked  time  after 
time  with  high  teeth  will  soon  become  crippled, 
the  high  teeth  causing  undue  strain  on  the  saw- 
plate.  Very  thick  saws  are  often  preferred  by  saw¬ 
yers,  because  so  much  care  is  not  needed  in  their 
working  and  sharpening  as  with  thinner  ones.  The 
teeth  should  be  kept  at  uniform  length  by  holding 
a  piece  of  medium  hard  grindstone  against  the  teeth 
while  the  saw  is  revolving,  so  grinding  off  all  high 
points.  When  all  the  teeth  have  been  touched  with 
stone,  the  saw  will  be  round.  File  top  of  teeth  care¬ 
fully  until  places  caused  by  the  stone  disappear.” 

II.— Questions  Answered  by  Editor  and  Staff. 

Bootmakers’  Drag  Knives,  etc.— Amateur.— 
Your  best  plan  is  to  get  a  set  of  kit  files,  or  one  or 
two  half-round  fine  files,  and  when  your  knives  get 
blunt  take  them  out  of  their  holders  and  file  them 
on  the  concave  side,  holding  them  firm  in  the 
pincers  or  vice,  with  the  cutting  edge  towards  you, 
and  taking  strokes  with  the  file  in  a  direction  from 
you,  holding  the  file  very  flat  upon  the  blade,  so 
as  not  to  make  it  thick.  This  can  be  done  with  a 
medium  file  and  then  repeated  with  a  very  fine  one. 
If  you  do  not  let  them  get  too  unfit,  you  may  be  able 
to  dispense  with  the  files  and  only  use  the  following, 
which,  if  the  files  are  used,  must  be  resorted  to  as 
finishing  touches :— Take  about  a  foot  of  a  thin 
broom  handle,  and  paste  a  piece  of  fine  emery  cloth 
round  the  centre,  about  five  or  six  inches  wide  ; 
this  will  leave  about  three  inches  each  end  to  form 
the  handles.  This  you  use  in  the  same  way  as 
stated  above  for  the  files,  and  will  be  handy  as  it 
has  a  handle  each  end.  This  is  best  for  heel  shaves, 
while  an  edge  knife  would  need  a  finer  stick.  To 
finish,  a  stone  must  be  used  to  give  them  a  keen 
edge,  but,  as  you  say,  “  they  cannot  be  laid  flat  upon 
it,”  therefore  you  must  make  the  stone  round,  to 
suit  the  knives,  and  use  that  as  above  stated.  The 
judge- wheel  and  seat- wheel  are  slightly  heated  be¬ 
fore  use,  and  the  parts  that  they  are  going  to  be  used 
upon  should  just  be  damped  a  little  first,  more  par¬ 
ticularly  where  the  judge  is  about  to  be  used,  and 
you  should  use  these  tools  very  firmly  and  steadily, 
pushing  them  and  bearing  upon  them  with  the 
same  pressure  the  whole  time  they  are  in  use. — 
W.  G. 

Welding  Cast  Steel.— Tom  Doctor.— Fluxes, 
composed  of  ground  bottle-glass  and  tine  sand,  and 
of  finely  powdered  limestone  or  marble,  are  used  in 
welding  cast  steel.  The  steel  must  be  heated  in  a 
clear  fire  to  a  creamy  heat,  and  kept  from  burning 
by  a  frequent  application  of  the  flux. — G.  E.  B. 

Bronzing  Iron  Frames.— Two  Years’  Sub¬ 
scriber.— It  will  be  necessary  to  first  fill  up  all 
minute  holes  and  prevent  suction  either  by  giving  a 
coat  of  paint,  or,  if  a  better  result  is  desired,  mix 
whiting  with  patent  size,  and  give  several  coats, 
allowing  it  to  dry  between  each  coat,  and  smoothing 
down  with  fine  glass-paper.  A  coat  of  japanners’ 
gold  size  is  then  generally  given  as  a  medium  for 
fixing  the  bronze ;  but  as  bronze  applied  thus  will 
soon  tarnish,  which  you  wish  to  avoid,  I  would 
advise  giving  a  coat  of  copal  varnish  instead.  When 
this  is  just  tacky  to  the  touch,  apply  the  bronze 
powder  by  means  of  a  piece  of  new  washieather, 
camel’s-bair  brush,  orwadding.  When  all  is  dry,  you 
may  still  further  prevent  it  from  tarnishing  by 
giving  a  coat  of  parchment  size  or  clear  varnish. 
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The  former  is  made  by  dissolving  parchment 
cuttings  in  warm  water  till  it  forms  a  jelly  when 
cold.  By  the  way,  a  cheap,  quick  method  is  to  mix 
the  bronze  powder  with  French  polish  or  spirit 
varnish  and  apply  with  a  brush  like  paint.— Life¬ 
boat. 

Ebonising  Wood.— Two  Years’ Subscriber.— 
Use  any  of  the  ebony  stains  as  advised  in  “  Shop," 
Vol.  III.,  p.  332.  When  smoothing  down  any  black 
work,  use  a  little  linseed  oil  on  the  face  of  the 

f lass-paper.  Mix  a  little  vegetable  or  common 
lack  with  the  “filling  in,”  and  when  “bodying 
up”  use  a  little  gas  black  or  Frankfort  black  in 
the  polish,  which,  for  black  work,  should  be  what 
is  called  white  or  transparent,  made  by  dissolving 
white  shellac  in  methylated  spirits,  taking  the  pre¬ 
caution  to  well  crush  and  dry  the  gum  before  adding 
the  spirits.  Finish  off  with  clear  polish,  without 
any  black.— Lifeboat. 

t  Gassner  Dry  Battery. —R.  S.  {Felixstowe).— The 
outer  zinc  case  may  be  of  any  shape  or  size,  but 
should  be  proportioned  to  the  height  and  shape 
of  the  carbon  element  employed  therein.  The 
thickness  of  the  zinc  may  vary  from  TVin.  to  it  in., 
or  may  be  thinner  than  T's  in.  if  preferred.  It  should 
be  best  rolled  Belgian  zinc  plate,  and  the  case 
must  be  made  watertight.  In  the  ordinary  size  of 
Gassner  cell,  the  case  has  a  height  of  7  in.,  and  a 
diameter  of  3  in.  A  glass  disc  is  placed  in  the  zinc 
case,  and  coated  with  melted  paraffin.  On  this 
insulated  false  bottom  rests  the  cylinder  of  specially 
prepared  porous  carbon.  The  space  between  the 
outer  sides  of  this  cylinder,  and  the  inner  sides  of 
the  zinc  case,  is  packed  with  the  depolarising 
mixture  of  zinc  oxide,  lime  sulphate,  ammonium 
chloride,  etc.,  which  forms  the  subject  of  the 
Gassner  patent.— G.  E.  B. 

Electric  Light  Installation.— H.  McD.  {Glas¬ 
gow).—  (1)  To  replace  the  gas  lights  in  your  two 
rooms  with  electric  lights  of  equivalent  lighting 
power,  you  will  require,  in  the  room  12  x  12  x  10,  an 
electrolier  of  three  8  c.-p.  lamps,  or  three  brackets 
with  the  same  number  of  lamps,  one  on  each 
bracket.  In  the  room  11x12x10  you  should  have 
an  electrolier  of  three  8  c.-p.  lamps  in  place  of  the 

faselier,  and  a  16  c.-p.  lamp  on  a  bracket,  or  two 
c.-p.  lamps  on  two  brackets,  to  replace  the  No.  5 
burner  at  present  in  use.  (2)  If  you  employ  25  volt 
lamps,  you  will  require  a  current  of  8  amperes,  at  a 
pressure  of  25  volts,  to  keep  the  lamps  all  alight  at 
once.  (3)  The  200  watts  of  current  required  may 
be  supplied  from  a  Gramme  or  a  Manchester 
dynamo  direct,  driven  by  \  h.-p.  gas  engine,  or  it 
may  be  furnished  by  thirteen  accumulator  cells  of 
the  E.P.S.  L  type,  charged  with  current  from  the 
dynamo  during  the  day,  and  used  to  light  the  lamps 
at  night.  I  have  recently  had  the  pleasure  of  in¬ 
specting  a  private  installation  in  a  gentleman’s 
house,  fitted  up  by  this  method  with  electric  lights. 
The  gas  engine  and  dynamo  are  in  a  small  shed  at 
the  bottom  of  the  garden,  and  cables  lead  from  this 
to  another  shed  near  the  house,  containing  the 
accumulators.  These  are  charged  by  running  the 
engine  for  a  few  hours  twice  or  thrice  in  the  week, 
and.  are  switched  on  at  night  to  the  lamps.  The 
installation  gives  great  satisfaction,  and  has  been 
running  for  sixteen  months  at  very  little  cost.  (I) 
The  Gramme  or  Manchester  dynamos  will  be  supe¬ 
rior  to  the  Siemens  for  this  purpose.  In  ordering 
the  castings,  state  fully  your  requirements,  and 
then  they  will  be  sent  of  a  size  suitable  to  the  work. 
You  will  need  about  1  lbs.  of  No.  16  cotton-covered 
wire,  and  from  8  lbs.  to  10  lbs.  of  cotton-covered 
No.  22  wire.  The  larger  size  enclosed  in  your  letter 
is  No.  22,  and  this  will  do  to  go  on  the  fields  if  coated 
well  with  paraffin.  The  smaller  size  is  No.  25,  and 
is  too  small  to  be  of  use  in  this  work.  The  castings 
may  cost  35s.  If  you  order  them  from  Mr.  Bottone, 
he  will  give  you  instructions  respecting  the  quantity 
and  size  of  wire  for  winding  the  machine  —  G.  E.  B. 

Armature  for  Dynamo.— H.  J.  C.  (Uxbridge). 
—You  should  have  no  difficulty  in  getting  laminated 
iron  punchings  for  an  armature  to  go  in  a  tunnel 
Si  in.  by  6  in.  Write  to  Mr.  Bottone,  Wallington, 
Surrey,  and  state  the  case  to  him.  He  will,  probably, 
be  able  to  furnish  you  with  the  requisite  number  of 
punchings  for  either  a  Siemens  H  or  a  drum  arma¬ 
ture.  The  number  required  to  make  up  the  length 
are  strung  on  the  spindle  of  the  armature,  and  held 
together  by  nuts  on  each  end  of  the  spindle.  When 
these  are  tightened,  the  whole  may  be  turned  down 
in  a  lathe  if  the  diameter  is  too  full.  With  a  Siemens 
H  armature  you  will  only  require  a  two-part  com¬ 
mutator.  With  a  drum  armature  you  must  have  as 
many  parts  on  the  commutator  as  you  have  coils  on 
the  armature.  In  winding  a  drum,  some  six,  eight, 
ten,  or  more  separate  coils  are  wound  over  the 
discs  side  by  side.  Get  some  coloured  cottons  or 
silks,  and  tie  the  ends  of  each  coil  with  a  scrap  of 
separate  colour.  When  all  are  wound,  connect  the 
finish  end  of  one  coil  to  the  starting  end  of  its 
neighbour  on  the  same  bar.  The  coloured  scraps  of 
cotton  or  of  silk  will  aid  you  in  locating  the  right 
ends.— G.  E.  B. 

Incubator.— E.  B.  ( Leicester ).  —  It  is  a  vexed 

Eoint  as  to  whether  help  should  not  be  given  at 
atching  time  to  chicks  unable  to  extricate  them¬ 
selves  from  their  shells,  but  for  my  own  part  I 
always  give  it,  although  I  believe  it  is  only  the 
weaklings  that  need  it,  and  consequently  they  are 
not  so  robust  as  those  which  require  no  help.  I 
prefer  to  keep  the  temperature  the  same  through¬ 
out  the  whole  period.  The  size  of  tube  is  im¬ 
material,  provided  there  is  a  sufficient  surface  of 
mercury  presented  to  the  float  to  overcome  the 
small  amount  of  dead  weight  there  is  in  the 


Fig.  1.— Method  of  join¬ 
ing  Frame  to  Hori¬ 
zontal  Boards.  Fig. 
2.— Front  View  of 
Frame. 


damper.  The  larger,  up  to  a  certain  point,  the 
better,  but  it  should  not  be  less  than  |  in.  At 
hatching  time  the  live  chicks  can  easily  be  distin¬ 
guished  by  placing  them  in  warm  water  as  advised. 
If  they  are  not  out  twenty-four  hours  after,  chip 
the  shell  slightly  and  remove  gradually.— Leg¬ 
horn. 

Wardrobe.— Nit.  Desperandum.— (1)  Three  feet 
or  3  ft.  6  in.,  as  preferred.  (2)  Fig.  I  will  explain, 
in  plan,  how  to  unite  the 
frame  to  adjoining  hori¬ 
zontal  boards ;  and  Fig.  2 
further  assists  under¬ 
standing  by  representing 
a  front  view  of  the  frame. 
(3)  Yes;  satin- walnut  is 
very  suitable.  (4)  Yes ; 
you  should  experience  no 
difficulty  in  getting  wood 
the  desired  width,— J.  S. 

Electric  Indicator.— 
H.  W.  R.  (Kilburn).- An 
electrical  indicator,  with 
mechanical  replacement, 
is  described  and  illus¬ 
trated  in  No.  20,  Vol.  I., 
at  p.  313.  Mr.  Dale  is 
now  doing  business  in 
Dyer’s  Buildings,  Hol- 
born.— G.  E.  B. 

Carved  Furniture 
Designs.— E.  C.  J.  ( Kyne - 
ton,  Victoria).  —  By  all 
means  send  your  articles 
on  approval.  We  shall 
be  glad  to  peruse  your  MSS. — Ed.  Work. 

Parts  of  Elec  trie  Battery.— Constant  Reader. 
—If  you  do  not  know  of  any  druggist  or  metal 
dealer  in  Penzance  who  will  get  the  parts  of  electric 
or  galvanic  batteries  for  you,  send  to  a  dealer  in 
London  or  other  large  town,  and  have  them  for¬ 
warded  to  you  by  rail.— G.  E.  B. 

Whatnot.— L."G.  (Bradford).— This  sketch  will, 
I  daresay,  be  sufficient  for  your  requirements.  The 
radii  of  shelves  are  from 
8  in.  to  20  in.,  and  the 
total  height  is  4  ft.  6  in. 

The  shelves  should  be 
fixed  atgraduatedheights 
to  taste,  and  supported 
on  1  in.  turned  posts.— 

F.  J. 

Electro  -  motor  for 
Yacht.— F.  J.  H.  ( Stoke 
Newington).— I  am  afraid 
you  will  not  find  the  little 
electro-motor  described 
on  p.  783,  in  No.  154,  Vol. 

III.,  of  Work,  sufficiently 
powerful  to  drive  a  model 
yacht  3  ft.  long.  The 
nearest  thing  described  in 
W ork  is  the  model  motor 
mentioned  in  No.  108,  Vol. 

III.  Even  this  would  be 
scarcely  suitable  to  the 
purpose,  as  it  has  only 
a  two-part  commutator, 
and,  therefore,  would  be 
liable  to  stop  on  a  dead 
centre.  You  want  a 
motor  with  a  six-part 
commutator,  such  as 
those  made  by  Messrs. 

King,  Mendham  &  Co.,  and  this  should  be  con¬ 
nected  direct  to  the  propeller  shaft  and  furnished 
with  a  thrust  block.  We  have  not  described  in 
Work  such  a  thing  as  you  require.— G.  E.  B. 

Electric  Bell  Maher.— J.  H.  W.  (Halifax).— 
Good  electric  bells  at  reasonable  prices  are  obtain¬ 
able  from  the  Electric  Stores,  London.— G.  E.  B. 

Carriage  for  Model  Cannon.— In  answer  to  your 
letter  it  seems  the  cannon  for  which  you  require  de¬ 
sign  for  carriage  must  be  a  fortress  or  ship  gun,  as  it 
is  too  heavy  for  a  field  gun.  Fig.  1  is  an  illustration 
of  the  kind  of  wooden  carriage  on  which  model 
cannons  are  generally  mounted.  As  you  know  the 


Whatnot  for  Comer. 


Fig.  1.- 


-Side  View  of  Carriage. 
View. 


Fig.  2.— Front 


length  of  the  cannon,  you  can  easily  calculate  the 
sizes  of  the  various  parts  of  the  carriage.  It  is 
chopped  out  of  a  block  of  oak  or  boxwood,  and  is 
furnished  with  four  wheels  and  a  wedge,  which 
latter  is  usedfor  levelling  the  cannon,  and  is  attached 
to  the  carriage  by  a  small  length  of  chain.  Fig.  2  is 
a  section  of  the  front  of  the  carriage.— R.  W.  C. 

Wire  Coupler.  —  A.  E.  N.  ( Broadstairs ).— 
Wilcox’s  patent  wire  coupler  is  an  American  in¬ 
vention,  but  it  is  to  be  had  of  G.  N.  Marsh,  29,  Temple 
Street,  Bristol.— B.  A.  B. 


Clocls  Materials.—  J.  J.  J.  (Morriston).— I  find 
Messrs.  Haswell  &  Sons,  49  and  50,  Spencer  Street, 
Clerkenwell,  and  Messrs.  Grimshaw  &  Co.,  35, 
Goswell  Road,  Clerkenwell,  E.C.,  very  good  ;  but  if 
you  require  trains,  castings,  forgings,  etc.,  of  clocks 
only,  then  J.  Mayes,  55,  Red  Lion  Street,  Clerken¬ 
well,  would  probably  be  the  best,  as  he  makes  a 
speciality  of  them.— A.  B.  C. 

Incubator.— M.  F.  (Oldham).— The  disc  R  d 
(Query  r  d  D)  (see  No.  143,  p.  609)  is  “not  made  to 
radiate ;  ”  it  serves  to  radiate  the  heat  passing  up 
the  lamp  flue  against  the  sides,  and  thus  to  heat 
the  water  contained  in  evaporating-tray.  The 
thickness  of  the  rod  R  r  may  be  about  the  sub¬ 
stance  of  a  fine  knitting-needle,  which  article  will 
answer  very  well  for  the  purpose,  although  brass  or 
copper  would  be  preferable.— Leghorn. 

Bevelled  Plate.  —  A  B.  C.  (Alnwicl c).  — You 
could  certainly  get  the  pieces  of  bevelled  plate- 
glass  through  a  cabinet-maker,  but  nearly  any  of 
the  glass  manufacturers  would  supply  you.  As  to 
cost,  it  is  difficult  to  say ;  there  are  at  least  four  quali¬ 
ties  of  glass,  and  the  price  vaties  on  each  of  these 
for  nearly  every  superficial  foot ;  again,  bevels 
run  from  i  in.  by  eighths  up  to  about  2  in.,  and  not 
only  is  a  different  price  charged  for  each,  but  it 
varies  according  as  the  glass  is  small,  large,  or 
medium  ;  so  you  see  it  is  nearly  impossible  to  give 
you  an  idea  of  the  cost  without  knowing  full  par¬ 
ticulars.— W.  E.  D.,  Jr. 

Motor  Connections.— S.  T.  (Londonderry).— As 
to  connecting  up  the  small  model  motor  in  Vol.  III., 
No.  154,  with  a  battery,  you  will,  doubtless,  before 
seeing  this,  have  noticed  answers  to  other  corre¬ 
spondents  upon  the  same  subject. — J.  B. 

German  Silver  Tubing.— F.  S.  B.  (Queensbury). 
—German  silver  tube  of  any  diameter  can  be  pro¬ 
cured  from  Messrs.  Smith,  metal  merchants,  St. 
John’s  Square,  Clerkenwell.— G. 

Organette  Paper.— Harrison.— I  think  you 
would  obtain  the  paper  you  require  for  American 
organette  from  Brown,  Brough  &  Co.,  Warwick 
Lane,  City.— G. 

Polish,  Varnish,  and  Bookcase.— Never 
Satisfied.— (1)  French  polish  is  made  by  dis-* 
solving  about  6  oz.  of  shellac  in  1  pint  of  rectified 
naphtha  or  methylated  spirits.  If  the  work  is  to  be 
done  in  the  domestic  workshop,  the  latter  is  the 
most  agreeable  ;  in  cold  damp  weather  or  cold  shop 
use  the  naphtha.  If  you  get  the  best  orange  shellac 
—the  cheaper  are  dark-coloured— you  will  have  a 
light-coloured  polish  suitable  for  most  purposes ; 
but  for  the  white  woods,  such  as  holly  and  syca¬ 
more,  you  will  require  white  shellac.  This  gives  a 
semi-transparent  polish,  but  is  more  difficult  to 
make.  T  he  shellac,  being  kept  in  water,  must  be 
crushed  up  fine,  spread  on  paper,  and  allowed  to 
stand  in  the  sun  or  in  a  warm  room  till  dry,  previous 
to  adding  the  methylated  spirits.  (2)  Varnish  is 
made  by  adding  to  the  polish  something  to  make  it 
brighter  and  stronger.  It  is  generally  sufficient  to 
add  to  each  pint  of  polish  2  oz.  or  3  oz.  of  gum 
benzoin,  or  if  a  cheaper  varnish  is  preferred,  a  small 
quantity  of  resin  is  added  instead.  I  do  not  advise 
the  making  of  varnish  in  small  quantities  ;  I  would 
rather  advise  you  to  go  to  a  respectable  oil  and 
colour  merchant’s  (not  chemist’s),  and  buy  some 
best  brown  hard  spirit  varnish.  This  may  be  used 
alone ;  but  if  you  use  equal  parts  of  this  and  polish 
of  either  kind,  you  will  have  a  varnish  suitable  for 
all  practical  purposes.  (3)  The  red  and  brown 
stains  and  varnish,  as  used  on  walking-sticks,  etc., 
have  already  been  given  in  “  Shop.”  (See  No.  131, 
p.  429,  Vol.  III.)  (4)  The  size  you  give  for  a  book¬ 
case— 2  ft.  6  in.  by  2  ft.— is  not  a  suitable  one  to 
stand  on  the  floor ;  it  is  more  the  size  of  a  hanging 
bookcase.  Have  you  seen  the  design  in  No.  44 
for  “Our  Prize  Bookcase?”  If  not,  I  strongly 
advise  y  ou  to  get  it,  as  you  want  one  with  a  fair 
amount  of  work  in  it.  You  will  have  there  a  design 
sure  to  please,  with  details  of  size  and  construction. 
By  omitting  the  shelves  at  the  sides  and  bottom, 
using  only  the  centre  portion,  and  adding  a  plinth 
at  the  bottom  about  4  in.  deep,  you  will  have  a  de¬ 
sign  for  one  to  stand  on  the  floor. — Lifeboat. 

Tin  Goods.— Mac.— You  can  obtain  tin  goods  of 
excellent  quality  from  either  of  the  following  firms : 
Wilson  &  Co.,  Wardour  Street,  London;  Henry 
Loveridge  &  Sons,  Merridale  Works,  Wolver¬ 
hampton  ;  Perry  &  Co.,  Limited,  Wolverhampton  ; 
S.  H.  Hopkins  &  Sons,  Granville  Works,  Birming¬ 
ham.  If  you  state  requirements,  no  doubt  the  firms 
will  give  you  their  terms. — R.  A. 

Copper  and  Zinc  Plates.— H.  Y.  W.  (Bromley). 
—To  polish  copper  and  zinc  plates  has  not  as  yet 
been  successfully  accomplished  by  machinery  as 
far  as  getting  them  up  to  a  true  surface  goes. 
Whatever  machine  method  is  to  be  employed,  it 
must  be  a  grinding  one.  First  anneal  the  plates,  if 
copper,  and  pass  them  through  a  pair  of  rolls  ;  this 
will  take  out  all  the  buckling,  but  will  impart  a 
slight  sweep  to  them.  This  can  be  taken  out  by 
putting  them  through  another  pair  of  rolls;  this 
will  make  the  plate  perfectly  flat.  Now  make  a 
similar  arrangement  of  machine  that  you  can 
see  at  any  plate-glass  works  for  grinding  plate 
glass.  These  lapidary  machines  have  scrubbers 
similar  in  shape  to  those  shown  in  the  figure,  but 
a  number  of  them  all  geared  to  one  another;  the 
scrubbers  in  this  case  to  be  made  of  good  chilled 
cast  iron,  and  fine  flour  emery  to  be  used  to  grind  up 
the  surface.  You  will  better  see  what  I  mean  if 
you  pay  a  visit  to  any  large  plate-glass  works ;  there 
the  scrubbers  are  made  of  copper,  but  in  your  case 
they  will  have  to  be  made  of  good  chilled  cast  iron. 
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The  experiment  is  decidedly  worth  while  trying 
first  on  a  small  scale,  and  I  may  say  thai  I  shall 
take  great  pleasure  in  giving  you  any  assistance 
that  I  am  able.— T.  R.  B. 

Electric  Lamps  for  Shop.— W.  W.  (Graves- 
end).— A  butcher  in  my  neighbourhood  has  fitted 
his  shop  with  electric  lights  supplied  with  current 
from  a  dynamo  driven  by  a  gas  engine.  The  shop¬ 
front  is  illuminated  by  a  fine  arc  lamp,  and  the 
interior  bv  a  number  of  16  c.-p.  incandescent  lamps. 
He  has  done  all  the  work  himself.  You  may  do 
likewise.  Your  shop  will  require  lamps  giving  a 
total  light  of  at  least  ISO  e.-p.  These  will  absorb 
nearly  1  h.-p.  to  drive  the  dynamo.  If  you  use  a 
gas  engine  tor  other  purposes  during  the  day,  you 
may  use  it  for  the  lights  at  night.— G.  E.  B. 

Salt  for  Electric  Battery.-READER.— A  piece 
of  flannel,  or  blotting-paper,  or  similar  bibulous 
substance,  dipped  in  a  solution  of  any  salt,  and 
placed  between  a  plate  of  copper  and  a  plate  of 
zinc,  gives  evidence  of  an  electric  current.  Common 
table  salt  is  as  good  as  any  for  this  purpose.  Sal- 
ammoniac  is  also  a  good  salt  to  use  in  an  imitation 
voltaic  pile.—  G.  E.  B. 

Electric  Light  Engineering— Motor.— My 
reply  to  Suspense,  on  p.  300,  No.  175,  gives  a  few 
ideas  respecting  the  steps  to  be  taken  in  qualifying 
for  an  electrical  engineer.  Replying  to  your  ques¬ 
tion,  if  you  wish  to  increase  the  voltage  without 
altering  the  machine,  drive  the  armature  at  a 
higher  speed,  but  the  alteration  in  speed  would  be 
very  great  to  raise  the  voltage  from  10  to  35  volts. — 
G.  E.  B. 

Japanning  Tea  Urns.— G.  H.  (Oldham).— Please 
state  wants  more  definitely.  The  most  suitable 
colour  certainly  depends  on  the  owner's  taste. 

Paint  for  Glass  of  Conservatory.— W.  H. 
(Plaistow).— For  the  purpose  of  partially  obscuring 
the  light  in  a  conservatory,  I  would  recommend 
zinc  white  (ground)  mixed  with  turps  and  gold 
size— about  equal  parts  of  the  two  latter.  Add 
sufficient  brunswick  green  to 
give  the  colour  a  faint  tint  of 
green  ;  this  will  be  found  an 
*  agreeable  tone,  although  the 
smell  is  rather  disagreeable 
for  a  few  days.  Great  care  , 

should  be  taken  to  see  that  t 

the  glass  is  perfectly  dry  at  / 

the  time  of  painting,  or  the  A - ^ — 

paint  will  not  adhere  ;  neither  \ 

should  the  paint  be  put  on  \ 

thick  enough  to  blister ;  it 
dries  very  quickly  with  a 
dead  surface.— C.  M.  W. 

Paint  for  Damp  Walls.  n 

— D.  P.  (Birstall). — Whether 

brick  or  plaster  surfaced.  Fig’.  1, 

nothing  can  eradicate  the 

evil  of  a  damp  wall  save  the  Fig.  1. — Two  equal 
removal  of  the  primary  cause.  the 

The  two  only  cures  are : 
external,  slating  (assuming 

the  shuting  and  roof  have  been  thoroughly  over¬ 
hauled)  ;  and  internal,  matchboarding.  The 
former,  of  course,  is  wisest.  Cement  facing  to  a 
wall  is  seldom  a  thorough  cure.  When  a  wall  is 
thoroughly  dry,  then  it  should  be  painted.  Other¬ 
wise,  it  is  money  thrown  away.  “Patent  knotting’’ 
is  a  good  preparatory  internal  coating.  So  far  as 
external  coatings  go— if  this  is  determined  upon— I 
would  only  advise  using  tar,  or,  if  not  a  large  surface 
and  desired  a  lighter  colour,  to  give  two  coatings  of 
old  “smug"  paint,  to  be  purchased  at  any  firm  of 
house-painters,  before  using  the  white-lead  paint.— 
F.  P. 

Hydrostatic  Accumulator.  —  H.  T.  (  West 
Bromwich).— The  circumstances  cannot  be  as  you 
indicate.  The  pressure  per  square  inch  at  the 
outlet  must  be  the  same  as  that  at  the  inlet,  as 
water  presses  equally  in  all  directions.  The  ratio  of 
the  velocities  of  the  water  at  the  inlet  and  outlet 
will  depend  upon  the  rate  at  which  the  pumps  are 
driven  as  compared  with  that  of  the  presses  or  other 
machinery  served  by  the  accumulator.  This  latter 
will  depend  on  the  esistance  offered  by  these  ma¬ 
chines.  If  the  resistance  is  less  than  100  lbs.  per 
square  inch  the  water  will  flow  out  more  quickly 
than  it  enters,  and  the  accumulator  ram  will  fall, 
but  if  the  resistance  is  greater,  the  ram  will  rise. 
The  pressure  in  the  accumulator  is  constant  while 
the  load  ram  is  at  rest ;  to  lift  it,  a  slightly  higher 
pressure  is  necessary  than  that  which  will  hold  it 
stationary.— F.  C. 

The  Winter  Ring. — J.  M.  (Nantioich).— The 
ring  is  merely  an  enlargement  of  the  prime  con¬ 
ductor,  consequently  the  position  is  not  of  very 
great  importance,  but  the  usual  plan  is  by  far  the 
most  convenient.  Sealing  wax  could  be  used,  but 
it  is  not  nearly  so  satisfactory  as  the  wooden  ring. 
Indiarubber  also  has  been  tried,  but  was  discarded 
in  favour  of  the  wooden  ring,  which  has  never  been 
equalled.— C.  A.  P. 

Heelhall.  —  J.  W.  M.  (Sheffield).  — For  “fake,” 
get  one  hard  heelhall  and  half  a  white  one  (Uller- 
thorne’s) ;  break  them  up  small,  and  put  them  into 
a  tin,  and  cover  them  with  naphtha  or  turps  (the 
former  is  best),  and  let  the  tin  stand  on  the  hob,  but 
not  near  a  flame,  until  it  is  of  even  consistency. 
Stir,  and  let  it  get  cold.  It  can  be  put  on  with  a 
brush,  but  the  finger  is  all  that  is  necessary.  Let  it 
lay  on  a  short  time,  and  then  rub  it  off  lightly  with 
the  heelball  cloth.  The  edge  should  be  well  ironed 
before  applying.  A  “fake  "tin  can  be  bought ;  the 
rim  of  the  lid  reaches  down  to  the  bottom,  to  prevent 
evaporation  of  the  spirit.—  YV.  G. 


Watch  and  Clock  Cleaning  Tools.— D.  C. 

(Godaiming).— For  the  principal  tools  required  for 
watch  and  clock  cleaning  and  repairing,  see  Work, 
No.  179,  p.  356. 

Trousers  Stretcher.— R.  D.  (No  Address).— A 
description  of  trousers  stretcher  has  recently  been 
sent  to  “  Shop.”  Doubtless  it  will  have  appeared 
before  this  reply  is  printed  (see  No.  197,  page  651). — 
B.  A.  B. 

Chair  Making.— T.  H.  (Blackburn).— I  am  not 
aware  of  a  book  treating  solely  on  chair  making, 
but  there  are  interesting  chapters  in  Spoil's 
“  Mechanic’s  Own  Book.”  Hair-seated  chairs— that 
is,  chairs  covered  with  hair-cloth— are  upholstered 
in  a  manner  similar  to  that  for  leathers,  etc.  The 
framing  for  upholstered  chairs  is  put  together  as 
described  in  Hall  Chair,  p.  518,  Vol.  IV.,  the  excep¬ 
tion  being  that  the  front,  back,  and  side  rails  are 
rebated  about  1  in.  in  and  1  in.  deep  to  take  the 
binding  and  studs. — E.  C.  R. 

Photo  Printing. — E.  P.  (Islington).— '['hat a  is  no 
work  published  treating  especially  on  this  subject. 
Almost  all  firms  make  a  secret  of  their  methods  of 
procedure,  and  possibly  have  some  speciality  of 
their  own  they  esteem  an  improvement  on  those  of 
other  printers.  An  impression  is  taken  of  the  screen 
on  the  same  plate  as  the  subject,  and  both  developed 
together;  it  is  immaterial  which  is  impressed  first. 
YVith  regard  to  retouching,  the  plate  is  rolled  up,  a 
print  made,  and  retouched  with  the  graver  wherever 
it  may  be  deemed  necessary. — D. 

Working  Sketch  of  Small  Lathe.— W.  H.  B. 
(StockpoH).— You  will  find  what  you  require  on 
p.  621  of  Vol.  I.,  the  number  of  Work  for  Dec.  11, 
1889.— F.  A.  M. 

Making  a  Coloured  Cast  of  Foot.— D.  J.  D. 

(Manchester). -( 1)  In  No.  88  (Vol.  II.,  p.  579)  are 
given  full  directions  for  making  such  a  cast,  with 
diagram  of  mould  for  foot.  (2)  Full  information 
about  plaster,  methods  of  mixing  it,  etc.,  will  be 
found  in  No.  71  (Vol.  II.,  p.  319).  (3)  Tint  by  dis- 
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Equilateral  Triangles,  forming  a  Rhombus.  Fig.  2.— Oval  drawn  from 
Four  Points  of  a  Rhombus.  Fig.  3. — Another  Example. 


solving  colouring  matter,  of  the  kind  and  shade  you 
desire,  in  the  water  with  which  you  mix  the  plaster 
for  your  cast.— M.  M. 

Watch  and  Clock  Cleaning.— D.  C.  (Godai¬ 
ming).—  Art icles  appeared  in  Work,  Nos.  179,  180, 
183,  188,  and  190. 

Varnish  for  Signboard.— E.  J.  S.  R.  (Linwood). 
—Remove  all  dust  by  carefully  washing  with  clean 
water.  Wipe  dry  with  a  window  leather,  and 
apply  carefully  one  or  two  coats  of  the  best  outside 
oak  varnish.  Avoid  the  cheap  variety :  use  that 
costing  from  12s.  to  16s.  per  gallon.— Lifeboat. 

Handrailing  Papers.— G.  S.  (Montreal).— I  have 
to  thank  you  for  your  complimentary  remarks.  In 
reference  to  handrailing  papers,  your  wish  is  antici¬ 
pated,  as  a  series  is  now  well  in  hand.— G.  F.  C. 

Electric  Battsry.  —  K.  Z.  Y.  (Lincoln).— An 
electric  battery  is  composed  of  a  number  of  stone¬ 
ware  jars  containing  acids  and  materials  for 
generating  an  electric  current.  The  acids  and  the 
materials  differ  in  a  large  number  of  various  forms, 
the  battery  being  constructed  for  a  definite  purpose. 
No  ope  variety  of  battery  will  suit  all  requirements. 
If  you  will  tell  me  what  you  wish  to  do  with  the 
battery,  I  will  tell  you  how  to  make  one  to  suit  your 
requirements.  Several  different  batteries  have 
been  described  in  back  volumes  of  Work,  as  you 
will  find  by  consulting  the  indices.— G.  E.  B. 

Magnets  for  Belts.— Samael.— Mr.  Bonney, 
Avenue  Road,  Lewisham,  S.E.,  will  get  you  any 
magnets  or  studs  for  experiments  in  making 
magnetic  and  electric  belts.  Materials  for  this 
purpose  can  be  obtained  from  Mr.  A.  Caplatzi,  3, 
Chenies  Street,  Tottenham  Court  Road,  London, 
W.,  who  advertises  in  Work.— G.  E.  B. 

IV.— Questions  Answered  by  Correspondents. 

Barometer.— J.  H.  (Stonchouse)  writes  to  YV.  T.  T. 
(Houghton-le-Svring)  (see  No.  189,  p.  526): — “My 
father  has  used  two  bottles  for,  to  my  knowledge, 
twenty  years.  One  is  a  large  sweetmeat  bottle,  the 
other  a  hair-oil  bottle.  The  neck  of  the  hair-oil 
bottle  is  turned  upside  down  into  the  neck  of  the 
other  bottle,  which  is  sufficiently  full  of  water— 
preferably  rain  water— that  the  oil  bottle  is  immersed 
f  in.  .in  it.  In  a  few  days,  if  weather  changes, 
the  water  will  ascend  for  fine  weather  and  descend 
for  rain ;  also,  for  fog  or  wet  weather,  the  upper 
bottle  will  be  covered  with  mist  and  drops,  in 
addition  to  the  water  going  down.  I  have  known 
the  water  ascend  as  much  as  2  in.  for  fine  weather.” 


Oval  Drawing.— Eddifra  writes,  in  reply  to 
Oval  (see  p.  416,  No.  184): — “An  oval  is  a  plane  figure, 
bounded  by  a  continuous  line  formed  by  arcs  struck 
from  the  four  points  of  a  rhombus.  A  rhombus  ia 
formed  by  placing  two  equal  equilateral  triangles 
together,  base  to  base.  In  Fig.  1  two  equal  equi¬ 
lateral  triangles  are  drawn,  forming  a  rhombus 
drawn  on  the  line  a  b,  which  is  the  major  axis  or 
greater  diameter  of  the  proposed  oval,  and  the  line 
CD,  which  is  the  minor  axis  or  smaller  diameter  ot 
the  oval.  To  describe  an  oval  on  any  given  line 
which  is  the  major  axis  of  the  oval,  draw  ab  the 
given  length,  and  c  d  an  indefinite  length,  bisecting 
line  a  b  at  e.  Draw  rhombus  as  in  Fig.  1,  but  let  the 
lines  ch,  ci,  df,  and  dg  be  of  indefinite  length,  bi¬ 
secting  line  A  b.  Set  compasses  to  the  distance  from 
a  to  j,  or  k  to  b,  and,  with  j  and  k  as  centres,  strike 
arcs  lam  and  n  b  o,  and  then  set  compasses  to  the 
distance  from  D  m  or  d  n,  and,  with  c  or  d  as  centres* 
strike  the  arcs  m  n  and  l  i,  and  thus  complete  the 
oval.  To  describe  an  oval  on  any  given  line  which 
is  the  minor  axis  of  the  oval,  draw  lines  a  b  and  c  o 
with  rhombus,  as  in  Fig.  2,  and  on  line  c  D,  Fig.  3, 
mark  the  required  length  of  minor  axis,  as  ef. 
Set  the  compasses  to  the  length  from  e  to  d  and 
e  to  c,  and,  with  c  and  d  as  centres,  describe  the 
arcs  geh  and  ifj.  Then  set  them  to  the  distance 
from  g  to  k  or  h  to  l,  and,  with  k  and  l  as  centres, 
describe  arcs  G  i  and  h  j,  thus  completing  oval.  It 
will  be  noticed  that  the  larger  the  rhombus  drawn, 
the  longer  will  be  the  major  axis  in  proportion  to 
the  minor  axis,  as  the  points  k  and  l,  Fig.  3,  are 
placed  wider  apart  than  the  points  i  and  k  in  Fig.  2, 
in  proportion  to  the  lengths  of  the  axis  majors. 
Or  the  distance  from  i  to  k  in  Fig.  2  equals  one- 
third  of  the  length  of  the  line  ab,  whereas  the 
points  k  to  l  equal,  in  Fig.  3,  more  than  one-half 
the  length  of  line  a  b.” 

V.— Letters  Received. 

Questions  have  been  received  from  the  following  corre¬ 
spondents,  and  answers  will  appear  in  an  early  issue:— W.  B. 

( Deptford );  C.  W.  (JSutton);  A.  P.  i Tooting ) ;  R.  McQ.  (Anfield); 

W.  s.  C.  (  Glasgoiv) ;  W.  C,  ( Wallsend- 
-  on-Tyne);  Boiler  {Pimlico) ;  A.  P. 

L*  {Wigan);  C.  C.  ( Bathgate  ;  T.  D. 

{Oldham);  W.  S.  Longsight );  F.  L„ 
(Leeds);  J.  W.  B.  {Huddersfield) 
C.  H.  l Islington) ;  J.  P.  (Glasgovi);  A 
Subscriber;  W.  C.  ( Hurst j;  McC- 
& S. ( Londonderry ) ;  T.  G .(Kirkgate) ; 
Binder;  J.  O.  P.  ( Wrexham) ;  J.  O. 
N.  ( Manchester j ;  Constant  Friend 
R  of  “Work;"  J.  B .  (Peterboro') ;  C. 
H.  L.  iGreenhithe) ;  Waiting;  Or¬ 
gan  Builder;  Latent;  J.  P. 
(Dowanhill) ;  P.  A.  DE  P.  ( South 
Kensington);  W.  S.  <  Pendlebury) ; 
ANXIOUS  ;  H.  O.  ( Seaford )  ;  E.T.  L. 
(Bath);  T.  J.  O’C.  (Dublin);  J.  C. 
(Southampton) ;  S.  H.  (Windsor);  An 
Apprentice  Cabinet-maker;  W. 
M.  ( Plaistow ,  E.) ;  E.  P.  S.  (Stoke-on- 
Trent);  F.J.  D.  (North  Camberwell ); 
C.  W.  S.  (Isle  of  Dogs);  J.  J.  (Cam¬ 
den  Town);  Skybor  ;  J.  A.  (Glas¬ 
gow)  ;  J.  K.  ( Manchester ) ;  E.  E.  (Lon¬ 
don.  E.C.) ;  J.  H.  (Newcastle-on-Tyne)z 
P.  T.  (London);  M.  H.  F.  t Camber¬ 
well ) :  F.  B.  ( Warlington ,  S.O.) ;  J.  T- 
(Brixton). 


SALE  AND  EXCHANGE. 

Victor  Supply  Co.,  Grimsby,  sell  Mail-cart  Wheels  and 
Parts.  [7  r 

Lettering  and  Sign-Writing  made  Easy.— 

Also  full-size  diagrams  for  marking  out  eight  alphabets, 
only  is. — F.  Coulthard,  Darlington  Street,  Bath.  Note. 
— 100  Decorators’  Stencils  (60  large  sheets),  2s.  6d.  Com¬ 
plete  stock-in-trade. 

100  Fretwork  Designs  (new),  100  Carving,  100 
Repouss£,  30  Fret  Brackets,  35  Photo  Frames,  100  Sign- 
writers’  Stencils  (all  full  size),  300  Turning,  400  Small 
Stencils.  Each  packet,  is. ;  post  free.  All  fretwork  re¬ 
quisites,  machines,  wood,  etc.  Catalogue,  with  600  Illus¬ 
trations,  3d. — F.  Coulthard,  Darlington  Street,  Bath.  [2  & 
Capla,tzi’s  Scientific  Hire  and  Exchange 
Stores. — Established  i860.  The  largest  and  cheapest  for 
amateurs  aDd  professionals.  Goods  warranted.  Advice  free. 

Catalogues— General,  Electrical,  Telescope,  Micro¬ 
scope,  Spectroscope,  Photographic.  Lantern,  Chemical,. 
Lathe,  Model  Machinery,  Miscellaneous,  2d.  each. — 
Caplatzi,  Chenies  Street,  Bedford  Square.  .  [10  r. 

Fretwork. — New  set  original  designs,  entirely  unlike- 
any  other.  Post  free,  2s.  8d. — Knight’s  Library,  Ventnor. 

Kew  Chip-Carving  Tools. — List,  original  designs,, 
sets  of  12  sheets,  chip-carving,  wood-carving,  and  fretwork, 
is.  per  set.— Joshua  Buckley,  Teacher  of  Wood-Carving,, 
Mirfield,  Yorks.  .  [8  R 

Water  Motors  from  5s.  each.  £  h.p.,  price  20s.  List,, 
stamp. — Walton,  9,  Queen  Anne  St,  Stoke-on-Trent.  (9  r. 

Picture  Moulds.— 15  to  25  per  cent,  saved.  Send 
for  wholesale  list,  one  stamp. — Dent’s,  Importers,  Tam- 
worth  .  13  R 

Silvered  Plate  Glass,  with  or  without  bevel  edges,, 
any  sizes. — Edwin  Hammond,  The  Pavement,  Romford, 
Essex.  [6  r 

Electric  Incandescent  Lamps.  — Small,  7d., 
stamps.  Plated  reflectors,  6d.  extra,  each. — P.  Rowsell, 
1,  Walcot  Square,  London,  S.E. 

Bichromate  Cells.— Five  for  sale,  new,  pint  size. — 
P.  Laurie,  32,  Dawlish  Road,  Selly  Oak,  Birmingham. 

Wanted,  Plumbers  and  others  to  qualify  for  Sanitary 
Inspectors.  Prospectus,  2d.  No  fees  unless  successful. — 
“  Associate,”  167,  Derby  Road,  Southampton. 

French  Polishing,  Ebonising,  Staining,  Varnishing, 
etc. — A  new  Book,  contains  600  Trade  Recipes,  with  Full 
Instructions  and  Details;  free,  is.  3d. — J.  Tomlin,  Queen  s 
Road,  Barnsley,  Yorks. 

Mixing  Faints  — A  new  Book,  contains  600  Trade 
Recipes  and  Instructions  for  Mixing  and  Using  all  kinds  of 
Paints,  Colours,  Oils,  &c.;  free,  is.  3d.— J.  Tomlin* 
Queen’s  Road,  Barnsley,  Yorks. 
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1  DR.  CHEYNE  I 

QUAINTLY  SAID —  j 

•  “He  that  would  have  a  clear  head  • 

must  have  a  clean  stomach.”  j 

HE  APACHE.  | 

y  When  the  tongue  is  coated,  the  head  heavy  and  aching,  an  • 
offensive  taste  in  the  mouth,  the  appetite  poor,  and  the  spirits  dull,  I 
I  the  patient  should  at  once  resort  to  an  old  and  well-tried  remedy. 

j  WHELPTON’S  VEGETABLE  PURIFYING  PILLS  j 

©  search  through  the  blood  and  cleanse  the  liver,  expelling  impure  @ 
and  harmful  matter.  After  a  few  doses  all  unpleasant  symptoms  | 
will  disappear,  and  the  patient  will  perceive  that  he  is  on  the  high  j 

•  road  to  sound  health  by  increased  strength  of  body,  vivacity  of  • 

mind,  a  good  steady  appetite,  and  sound  refreshing  sleep.  j 


Many  thousands  of  sufferers  have  blessed  the  day  that  brought 
this  reliable  remedy  to  their  notice.  For  more  than  half  a  century 
Whelpton’s  Vegetable  Purifying  Pills  have  been  known  as  the  safest  a 
and  most  useful  family  medicine.  If  you  are  a  sufferer,  their  virtues  I 
may  be  proved  in  your  own  experience  at  the  small  outlay  of  j 

A  full-sized  box  can  be  obtained  of  any  chemist  at  this  price,  or  if  @ 
you  prefer  we  will  send  a  box  post  paid  to  your  own  home  if  you 
will  forward  eight  stamps. 

Address — 

GEORGE  WHELPT0N  Sc  SON,  i 

3,  CRANE  COURT, 

FLEET  ST.,  LONDON,  E.C.  ? 

© - « - ® - •— © - © - • - © - ® - ® - a — m 


Note  the  Trade  Mark. 


Established  1835. 


Tq  LADIES _ These  Pills  are  particularly  suit¬ 

able  in  removing  the  distressing 
complaints  peculiar  to  the  sex. 


A  FRAGRANT  CUP 
DELICIOUS  COFFEE 

in  a  few  seconds  by  using 

SYMINGTON’S  EDINBURGH 
COFFEE  E8SENCES. 

Sold  in  small  and  large  bottles  by  Grocers,  &c.,  throughout  Great 
Britain  and  the  Colonies.  GUARANTEED  PURE. 


INDIA  RUBBER  STAMPS. 

For  heading 
note  paper,  en¬ 
dorsing  enve¬ 
lopes,  cheques, 
postal  cards, 
marking  linen, 
crests,  fac¬ 
simile,  etc. 

Price  &Pattern 
sheet, post  free.  MONOGRAMS: 
2-letter, is.  each;  3-letter.2s.each. 
Full  name  in  neat  type,  is.  4d. 
each,  complete  with  box,  pad, 
and  ink.  Postage,  3d.  extra.— J. 
BERKLEY,  Livery  Street,  Bir¬ 
mingham. 


MONTHLY,  4d.  CASSEJLI/S  TIME  TABLES. 


TOOLS!  MECHANICAL  TOOLS! 


GENTLEMEN! 

IT  IS  AN 

INDISPUTABLE 

FACT 

THAT 


MELHUISH’S  ““  * 

CONTAINS  OVER  CATALOGUE 

800  Illustrations 


of  LABOUR-SAVING 

_ _  TOOLS  and  MACHINES 

for  WOOD-WORKERS,  and  is  without  exception  the  most 
complete  and  cheapest  Book  of  Prices  ever  produced. 

This  HANDSOME  VOLUME  sent 

Parcels  Post.  JSL.  f 

AWARDS  FOR  EXCELLENCY.  BRONZE  MEDAL  1884.  GOLD  MEDAL  1890. 

MELHUISH  SON'S  Co., 

FETTER  LANE,  LONDON,  E.C. 

Bricklayers’,  Plasterers’,  and  Painters’  Tools. 


PROFITABLE  HOME  WORK. 

With  Booth  Brothers’  Registered  Mitre -Cutting 
Machine,  any  person,  without  previous  instruction  or  prac¬ 
tice,  can  make  a  Picture  Frame.  This  Machine  is  now  largely- 
used  in  the  Trade,  nearly  6,000  having  been  sold.  Write, 
for  Illustrated  Circular  to  the  Sole  Makers — 

BOOTH  BROTHERS, 

TOOL  MAKERS,  DUBLIN. 


LEE’S  ILLUSTRATED  CATALOGUE  OF  SELECTED 

AMERICAN  TOOLS  and  MACHINERY. 

Screw  Cutting  and  other  Lathes,  Chucks,  Slide-rests,  Lathe  Dogs,  PolishingLathes,  Drilling  Machines,, 
Drills,  Parallel  and  Instantaneous  Grip  Vices,  Screw  Stocks,  Taps  and  Dies,  Saws,  Wrenches,  Sic.* 
&c.,  specially  selected  from  the  best  American  Manufacturers,  therefore  of  the  very  highest  quality* 
and  at  low  prices.  Send  for  Illustrated  Catalogue,  150  Illustrations ,  price  6d. ,  post  free. 
MODEL  STEAM  ENGINES,  and  Complete  Sets  of  Castings  of  same,  of  every 
description,  from  the  smallest  to  powerful  I  igines. 

LEE’S  ILLUSTRATED  CATALOGUE. 

New  and  Revised,  Prices  greatly  Reduced.  To  Amateurs  the  most  useful  book  extant,  and' 
largest  and  best  Catalogue  in  the  Trade.  64  pages,  no  Illustrations,  price  6d.,  post  free.  Please  state^ 
whether  American  Tool  or  Model  Steam  Engine  Catalogue  is  required  when  ordering. 

Removed  to  203,  SHAFTESBURY  AVENUE,  W. C. 

(Late  of  76,  High  Hoi.born). 

Awarded  Prize  Medal  International  Inventions  Exhibition,  1885.  Please  name  this  Paper  when  writing*. 


Notice  to  Subscribers  to  “Work.” 


FRETWOOD,  MAHOGANY,  OAK^ 
WALNUT,  WHITEWOOD, 
and  other  Woods,  3d.  per  foot  at 


NOTICE. — An  Index  to  Volume  IV.  of  “Work” 
has  been  prepared ,  and  can  be  purchased 
by  weehly  subscribers ,  price  One  Fenny.  It 
is  issued  in  the  Monthly  Part  for  February. 

NIB. —  Volume  IV.  will  consist  of  Nos.  157  to 
200  inclusive ;  or  Parts  37  to  16  inclusive , 
and  is  published  in  cloth  at  6s.  6d. 

SPECIAL  NOTICE.— The  next  Weekly  Number  of 
“Work”  (forming  the  First  of  the  Enlarged  Series) 
will  be  issued  on  Friday,  1  anuarv  20th. 


LEONARD  MARSHALL’S 
MAHOGANY  &  TIMBER  YARD, 

14,  JAMES  STREET,  OLD  STREET,  LONDON,  E.C. 

Postal  Orders — LOO ,  City  Road. 

THE  ELLIPSOGRAPH. 

A  Scientific  and  Simple  Instrument  for  Drawing  Ellipses  of  any  Radik 
(Recently  described  and  commended  in  WORK.) 

In  case  complete,  2s.  ;  or  by  post,  2a.  6d. 

W.  J.  Hicks,  28, Lyme  St.,  Cam  den  Town,  London,  N.W. 


ELECTRIC  BELL  SET. 


Complete  with  Bell,  Battery,  Wire,  and  Press. 

CARRIAGE  PAID. 

Full  instructions  for  fixing  sent  with  each  set  supplied^ 
Write  for  lists  of  telephones,  batteries,  coils,  motors,  &c.,  to — 


THE  LANCASHIRE  ELECTRICAL  ENGINEERING  CO, 

26,  NORTH  JOHN  STREET,  LIVERPOOL, 


Cassell’s  Classified  Catalogue, 

containing  particulars  of  upwards  of  One  Thousand 
Volumes,  ranging  in  price  from 

Threepence  to  Fifty  Guineas, 


CASSELL  &  COMPANY,  Limited,  Ludgaie  Hill,  London. 


will  be  sent  on  request,  post  free,  to  any  address. 
Cassell  &  Company,  Limited,  Ludgate  Hill,  London* 
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WORTH  A  GUINEA  A  B®X. 

BEECHAM’S PILLS 

FOR  ALL 

Bilious  and  Nervous  Disorders,  such  as 

Sick  Headache, 

Constipation, 

Weak  Stomach, 

Impaired  Digestion, 

Disordered  Liver,  and  for  Female  Ailments. 

Prepared  only  by  the  Proprietor,  THOMAS  BEECHAM,  St.  Helen’s,  Lancashire. 

Sold  by  all  Druggists  and  Patent  Medicine  Dealers  everywhere,  in  Boxes,  9£d.,  Is.  I|d.,  and  2s.  9d.  each.  Full  Directions 

with  each  Box. 


BEECHAM’S  TOOTH  PASTE. 

Will  recommend  itself ;  it  is  efficacious,  economical,  cleanses  the  teeth,  perfumes  the  breath,  removes  tartar,  and  prevents 
decay.  It  is  composed  of  the  best-known  ingredients  for  neutralising  the  acids  of  the  mouth,  preventing  all  deleterious 
deposits  upon  the  teeth,  and  is  a  pleasant  and  reliable  dentifrice. 

BEECHAM’S  TOOTH  PASTE  is  put  up  in  collapsible  tubes,  perfectly  air-tight,  and  so  adjustable  that  no  waste 
need  occur ;  the  packages  are  pretty  for  the  toilet  table,  and  most  convenient  for  the  travelling-bag. 

Of  all  Druggists,  or  from  the  Proprietor,  One  Shilling ,  postage  paid. 

FRETWORK  AND  CARVING! 

HIGHEST  AWARD— GOLD  MEDAL. 

MACHINES,  DESIGNS,  TOOLS,  WOOD,  MIBBOBS,  VABNISH,  HINGES,  LOCKS, 

And.  all  Fittings  for  Fretwork  Articles. 

FRETWORK  OUTFITS  ...  price  1/4,  2/6,  3/6,  and  5/6  each. 

The  CELEBRATED  STAR  SAWS.  Once  used,  always  used. 

The  extensive  stocks  we  keep  of  Fretwork  Goods,  especially  WOODS,  TOOLS,  and  PATTERNS, 
enable  us  to  give  a  selection  which  is  unequalled. 

Sets  of  best  Carving  Tools,  with  boxwood  handles,  10/-,  carp*T 
Strip  Iron  for  Bent  Iron  Work,  §",  7d.,  4",  8d.,  9d.  per  lb. 

AH  MATERIALS  and  TOOLS  supplied  for 

FRETWORK,  CARVINC,  JOINERY,  PICTURE  FRAMING,  REPOUSSE,  EMBOSSED 
LEATHER,  BURNT-WOOD,  AND  BENT  IRON  WORK. 

Our  enlarged  Catalogue ,  acknoivledged  the  most  coynplete ,  tcith  over  1,000 
1311.769.  Wall  Bracket  or  pip«  K«ck  Illustrations  and  Miniature  Designs f  free  for  6d, 

H  A.  R  G  E  R  BROS..  S  ETTLE,  V  OR 


Mg.  rn  w«fl  Poe i»t.  (or 


TRY  a  Is.  JAR  of 

ARDENBRITE  LIQUID  GOLD 

ON  dirty  and  old 

Picture  frames,  Chairs,  Fenders,  Umbrella  Stands,  Mirror  Frames, 
Gaseliers,  Bedsteads,  Plastic  Figures,  Cornices,  Leather  or  Compo 
Brackets,  Screens,  Fans,  Slippers,  Iron  Rods,  Lamp  Stands,  etc.  etc.  etc., 
and  you  will  be  DELIGHTED  with  the  MAGIC  effect. 

Made  in  Gold,  Silver,  Green,  Blue,  Red,  Orange,  Copper,  Brown, 
Green  Gold.  Ready  for  use ;  requires  no  varnishing ;  dries  in  five 
minutes,  and  will  keep  its  brilliancy  for  six  years. 

SOLD  ALL  OVER  THE  WORLD. 

Send  Twelve  Stamps  for  Is.  Sample  Jar. 

(See  notice  in  “Work,”  September  roth,  1892.) 

T,  PAYITT  &  SONS, 

70,  SOUTHAMPTON  ROW,  LONDON. 


C.  BRANDAUER  «SC  CO.’S 

CIRCULAR-POINTED  PENS. 

Seven  ^  . . .  Seven 


Prize 


mw- 


C.BRANDAUEftfcCos 

fMRCULAR  DCMQ 
LpoiNTEDrCPlO^ 


Prize 

Medals.  v^*s|S«P^^§g|''  Medals. 

Neither  Scratch  nor  Spurt.  Sample  Box,  6d.,  or  for  7  Stamps. 
Works,  BIRMINGHAM.  London  Warehouse,  124,  NEWGATE  ST.,  E.C. 

Maurice’s  Porceleine 

(See  Notice  in  “Work,”  August  13th,  1892). 

XOX-POISONOUS  SUPERSEDES  Enamels  and  Paints, 

and  DURABLE.  por  Painting-  and  Decorating  Everything. 

'“d^d^and  asRfdE’  Brighter  than  Enamel. 

Or  of  Oilmen  and  Stores  More  Durable  than  Paint. 

.Everywhere. 

PORCELEINE  COMPANY. 

LANFRANC  STREET,  LAMBETH,  LONDON,  S.E. 
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